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Effect of Non-Point Sources from Livestock composted Land

- A case of cows manure -

Young-Shin Lee* / Hee-Jip Lee** / Sung-Chul Hong*** / Dae-Min Oh****+
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Abstract : The cows manure has been used as fertilizers in 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 watershed runoff rate. As results of estimating,
watershed runoff rates with short-term runoff are BOD 0.6%, CODcr 0.3 %, CODMn 0.1 %, T-N 0.8 % and T-P
1.0 % On the other hand, they with long-term runoff are BOD 3.6 %, CODcr 1.0 %, CODMn 0.9 %, T-N 49 %
and T-P 4.8 %. It is clean that the watershed runoff rates increase according to the rainfall runoff time.
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Fig. 1. Farmland composition
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Table 1. Characteristics of cows manure
BOD5(mg/L) CODcr(mg/L) CODmn(mg/L) SS(mg/L) T-N(mg/L) T-P(mg/L)
23,833 158,367 86,700 179,500 8,433 4,947
Table 2. Soil classification of farmland
Items Sand(%) Silt(%) Clay(%) Soil Texture
Experimental test 59.0 19.6 214 Sandy soil
Blank test 53.7 24.1 22.2 Sandy soil
Table 3. Rainfall condition
ftem: Dry day Total rainfall | Rainfall Duration | Runoff time Avg. Rainfall intensity
S
(day) (mm) (hr) (hr) (mm/hr)
Short-term runoff 8 20 4 3 5.0
Long—term runoff 8 78 19 12 4.1
Table 4. Measurement methods
Parameters Methods
BOD5 Winkler Azide Modification Method (20C 5day)
CODCr Titration method (K2Cr207)
CODMn Titration method (KMnO4)
T-N Spectrophotometric Method (K2S208)
T-P Spectrophotometric Method (Ascorbic Acid)
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Table 5. Nutrients mass of crops
X Nitrogen Phosphorus Nitrogen Phosphorus
Experimental test (mg/L) (mg/L) Blank test (/L) (mg/L)
1 205.27 59.75 1 258.41 42.31
2 219.51 92.13 2 221.55 73.55
3 211.69 63.45 3 186.72 62.83
4 350.48 80.88 4 174.23 71.26
5 235.16 78.64 5 181.39 60.15
(mg/L) 244.42 74.97 (mg/L) 204.46 62.02
Average Average
(%) 0.024 0.007 (%) 0.020 0.006
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Fig. 4. Pollutant concentration according to rainfall
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Table 6. Pollutant concentration(EMC) of runoff according to rainfall
Ttems BOD5 CODCr CODMn T-N =P
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Short-term Experimental test 55.6 173.6 40.1 28.3 20.2
runoff Blank test 36.5 141.4 33.8 20.4 8.5
Long-— Experimental test 41.0 72.2 37.1 19.5 11.1
ong—term
runoff Blank test 37.0 52.0 32.4 16.6 10.9
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Fig. 5. Pollutants concentration according to Land application period
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Table 7. Watershed runoff rate by rainfall
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Items Short-term runoff Long-term runoff
Cows manure (2) 715 715
BOD5 Non-point runoff (2) 4.1 26.0
Watershed runoff rate (%) 0.6 3.6
Cows manure (2) 4,751 4,751
CODCr Non-point runoff (2) 12.7 45.9
Watershed runoff rate (%) 0.3 1.0
Cows manure (2) 2,601 2,601
CODMn Non-point runoff (2) 2.9 23.6
Watershed runoff rate (%) 0.1 0.9
Cows manure (2) 253 253
T-N Non-point runoff (2) 2.1 12.4
Watershed runoff rate (%) 0.8 4.9
Cows manure (2) 148.4 148.4
T-P Non-point runoff (2) 1.5 7.1
Watershed runoff rate (%) 1.0 4.8
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