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Abstract

This study conducted a laboratory simulation using artificial and natural rainfall in order to investigate the runoff
characteristics of livestock resources through the analysis of the surface runoff water and infiltration water by rainfall intensity
and fertilization level. Cattle manure and pig liquid fertilizer was used as livestock resource.

As a result of this study, it was observed that the surface runoft occurred over 32 mm/hr rainfall intensity, and flow rate of
the surface runoff water and the runoff ratio of contaminant parameters from livestock resource was increased, as rainfall
intensity was stronger. With doubled fertilization level, T-N increased in compost and the amount of CODw, runoff also
considerably increased in liquefied fertilizer. In the case of natural rainfall, the runoff ratio of T-P clearly increased in compost
and the T-N of final surface runoff ratio in compost and liquefied fertilizer was ranged from 0.13047 to 0.13623 with stronger
rainfall intensity.
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Fig. 1. Schematic diagram of laboratory reactor (Stainless steel).
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Table 1. Rainfall intensity duration frequency relationship of Y city

Rainfall intensity according to rainfall duration (mm/hr)

Return period

(years) 10min 60min 120min 180min 360min 720min 1440min
2 76.80 31.80 22.40 17.13 11.07 7.58 473
3 90.60 36.20 2535 19.23 12.48 8.52 532
5 105.60 41.00 28.60 21.57 14.05 9.57 5.98
10 124.20 47.10 32.70 24.47 16.03 10.89 6.80
20 142.20 52.90 36.65 27.30 17.93 12.16 7.59
30 153.00 56.20 38.90 28.90 19.02 12.88 8.05
50 165.60 60.40 41.75 30.93 20.38 13.79 8.62
80 177.60 64.20 4435 32.77 21.63 14.63 9.13
100 183.60 66.00 45.55 33.63 22.23 15.03 9.38
200 201.00 71.70 49.40 36.37 24.07 16.24 10.15
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Fig. 2. Image of undisturbed soil sampling.
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Table 2. Characteristics of Soil
. Water Specific Coefficient of
Test pH S(ijl;i (S(;l; C(Zoljil Characteristic content weight permeability
0 0 ()
(W) (V) (k)
1 6.0 58.3 399 1.8 Sandy loam
6.1 57.9 40.9 1.2 Sandy loam o , 3
3 59 6.1 365 14 Sandy loam 15.7% 1.53t/m 3.08x10"cm/sec
Ave. 6.0 59.4 39.1 1.5 Sandy loam
Table 3. Characteristics of cattle manure and pig liquid fertilizer
Items BOD CODwi T-N T-P TOC
Cattle manure (mg/kg) 66,200 24,682 7,465 2,609 26,577
Pig liquid fertilizer (mg/L) 5,080 10,647 11,546 348 13,050
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Table 4. Runoff characteristics of surface runoff water(S) and infiltration water(I) depending on rainfall intensity

Rainfall intensity

(o) 32 41 48 53 57
rungf(fLi/a o 28 0089 3.1 0062 35 0076 45 0.087 48  0.086
S BOD(mg/L) 232 26.0 27.0 435 455
T-N(mg/L) 772 8.55 44.45 121.51 125.20
T-P(mg/L) 3.79 4.15 478 743 237
mngf(ﬂ; o 91.0 0284 98 0195 152 0330 182 0350 242 0433
I BOD(mg/L) 91.0 90.5 150.2 119.3 184.3
T-N(mg/L) 63.71 67.13 160.73 290.35 324.84
T-P(mg/L) 14.92 16.08 19.15 17.44 3475
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Table 5. Total surface runoff ratio of cattle manure and pig liquid fertilizer depending on fertilization level

Total runoff ratio
Input T .
(times) Cattle manure Pig liquid fertilizer
BOD CODwn T-N T-P TOC BOD CODwn T-N T-P TOC
1 0.0159 0.0214 0.0435 0.0269 0.0122 0.0182 0.0252 0.0265 0.0264 0.0118
1.5 0.0161 0.0230 0.0533 0.0279 0.0154 0.0214 0.0276 0.0328 0.0266 0.0173
2 0.0173 0.0241 0.0962 0.0310 0.0251 0.0274 0.0312 0.0450 0.0302 0.0195
3 0.0181 0.0253 0.1127 0.0532 0.0323 0.0334 0.0384 0.0520 0.0352 0.0285
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Fig. 3. Accumulated runoff characteristics of cattle manure(a) and pig liquid fertilizer(b) depending on fertilization level.
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Table 6. Accumulative surface runoff ratio of cattle manure and pig liquid fertilizer depending on rainfall and rain intensity

. Rain Total runoff ratio

Date R(?;I;fgll intensity Cattle manure Pig liquid fertilizer

(mmhr) BOD CODw, TN TP TOC BOD CODwa TN TP TOC
8/10 2.4 1.0 - - - - - - - 0.0002  0.0016  0.0001
8/22 30 5.3 - - - - - - 0.0004  0.0021 0.0089  0.0005
8/23 165.4 323 0.0076  0.0141  0.0320 0.0240 0.0011 0.0698 0.0479 0.0839 0.0488  0.0240
8/24 25.6 9.8 - - - - - 0.0781  0.0533 0.0915 0.0507 0.0267
8/28 24.2 4.1 - - - - - 0.0782  0.0538 0.0920 0.0526  0.0270
9/9 43.6 17.4 0.0152 0.0192 0.0621 0.0446 0.0030 0.0868 0.0677 0.0998 0.0583  0.0364
9/17 73.8 38.1 0.0214 0.0222  0.1305 0.0868 0.0065 0.0940 0.0883 0.1362 0.0699  0.0488
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