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Assessment of Pollutant Loading Potential during Land Application
of Animal Waste
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Summary

Pollutant loading potential was evaluated for manure application practices on farm fields,

through survey and pot experiments, The survey indicated that most farmers applied the

manure during the early spring. About 74% farmers apply the manure during the period
from December to May. Considering the monthly rainfall amount in this period, the

pollutant loading potential is not high. Leachate obtained from pot piled up with manure

compost, using a rainfall simulator, showed that average concentrations of COD, SS, TKN,
NOs-N, TP were up to 2,000mg/L, 240mg/L, 107mg/L, 10mg/L, 50mg/L. respectively.
These concentrations could be affected by rainfall intensity and the amount of piled

manure compost. Therefore, implementation of management practices are recommended to

control or minimize of leachate from manure compost piled on farm field.
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Table 1 Nutrient level in animal manure

_ N | P | K
Manure type | Animal
kg/ton
Cow 3~5 3~8 [04~21
Solid manure Pig 4~16 | 8~26 1~3
(feces) Chicken| 5~32 | 7~25 3~7
Compost| 2~18 | 3~26 1~11
Liquid manure{ Cow 3.7 19 4.2
(slurry) Pig 41 2.2 2.0
Cow 10.0 0.1 15.0
Urine
Pig 5.0 0.5 10.0
Effluent from | Cow 1.0 0.8 09
septic tank Pig 11 15 19

(Chung. 1997)
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Table 2 Description of livestock farms surveyed(%)

No, of
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Table 3 Distribution of period for land application to
crop lands(%)

Beef cow 52 (65496 (96 0 ] 0 38115
Milking cow | 39 |667[26|128] 26| 0 |51 (103

No. | Period of land application (month)
of farms[12~2| 3~5| 6~8 | 9~11 | all year

Farms

Cow
(beef-+milking) 8 (64759 (118 12] 0 [47]118
Hog 11 |545( 0 |91} 0 {182]182] ©
Chicken 17 |706| 0 |59 {59]59] 0 |18
Total 617|147 (1121192856121

SDC : composing with saw dust, SLD : slurry, liquid digestion,
AD : anaerobic digestion DNT ° discharge with no treatment,
ENT : treatment by entrusting

MT : treatment by multiple processes, NA : not answered

Beef cow 44 21315101 55 | 73 9.1
Milking cow 28 12254500 150 [ 50 75

(hect i‘;‘”ﬂkm) 67 | 264|507 | 92 | 57 | 80
Hog 6 [20]250] 0 | 250 50
Chicken 12 | 24316 53 | 316 | 51

Total %4 | 471] 78 | 88 | 98
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Fig. 1 Distribution of rainfall amount for 10 minutes

Y

£ 4o

HE REE 0145 XEE XY A
ZEE AVSY 45 BEE Fig 1o U
uheh o) SEEE UEIA ¥ You
AHESE EES A%gol Yy SREE 2%
R EEREEE-T

Aol o4 FLAEE FLBARA By
R d¥iAe Teske 100mm/h 9 S0mm/he)
FAAE BAHAG. 29 49 = 270 ¢
2 A GaA =TolH BAEE 45T of
10% Welg Wsh} HBAYe o dz,
¥E J2UI ¥8FL AdstdE 2 o)
Urhz WP, FeWAS 14T £ A&
o, #FAYL sEALE sYon pug
AP ABE FF2YE AN AAY 249 5B
23 NEE Tl A

o)

fuj

2) Z#¥XE

Aol 0|83 HES FLE AR FHE £
M e AeBAM, BEZAAN 1069Y Huslrt
AYE FUWLASEOG. ErlelM AL o
100kge] £E2 ©A 73S Yehr € & Qe
HoE R ¥ ETEC 9t FLwanze
ol 8% &S AHE 7Y TFHLE 339 FA
AABHE Gl AFE 2R BezAR 2
¥ 3kg 6kgol thatey ztzt 2 wiE HYE £y
871 f1A F 2009 REE UG §2
4Y Ao TEEE oF 30gS sHHste P4

_69-



T A AM43d A1E 2001E 19

P bed e a1
RPRX E ’Q,'
LY \
Collection
storage
1
Pot
/ I Manure compost
/ / i P
/] /
/ ! Plastic
/ / cover
/ {
!
I
. . hed
Leachate flow direction =
4— Sampling
beaker

Fig. 2 Schematics for leachate collection from a pot with manure compost
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Table 4 Total amount of leachate for different
rainfall and animal waste amount conditions
for 1 hour (mm)

Rainfall 116 mm/h 41 mm/h
Animal waste(kg) 3 6 3 6
3/31 839 65.6 475 397
4/5 1195 985 40.4 36.1
4/12 1040 1053 | 442 411

leachate(mnvh)
coB885883888

—o— 3kg~116mm
- 3kg-4trm
~a- Bkg-116mm
. o Gkgrdiqm
0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
time(min)

Fig. 3 Average leachate for different rainfall and

animal waste amount conditions
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Table 5. Concentrations of leachate for rainfall and animal waste amount conditions

Rainfall

116mm/h

41mm/h

Animal waste(kg)

3

6

3

6

SS{mg/L)

10~57.5(72%)

38~138(144*)

19~92(130")

68~244(456*)

COD(mg/L)

72~599(47.5%)

571~1369(612*)

105~1158(2079)

411~2070(1201*)

NO;-N(mg/L)

1.97 ~7.64(27.5%)

3.01~9.03(28.6%)

6.46~9.95(25.7%)

1.28~10.8(36.7%)

TKN(mg/L)

1.29~235(23.6*)

1.15~106.9(20.4*)

5.86~47.1(22.7%)

7.12~102.1(52.8%)

TP(mg/L)

8.92~36.18(40.0%)

17.83~50.08(79.7*)

11.9~35.7(33.0%)

16.17~41.9(47.5*)

*: Highest concentrations of leachate after rainfall stops

Table 6. Pollutant loading for different rainfall and animal waste application conditions for 1 hour

Rainfall 116mm/h 41mm/h
Animal waste(kg) 3 6 3 6
SS(mg) 310~810 1260~1780 210~600 720~1110
COD(g) 26~74 10.2~214 14~103 44~120
NO3-N(mg) 34,7~150.6 433~1455 570~704 10.8~86.9
TKN(mg) 93.8~199. 114.~1163. 36.4~283. 100.7~546.6
TP(mg) 220.8~5344 3879~7188 118.~209.4 137.8~271.6
A TKNE U745 1AM FE%Fo] F7He CODSt TKNE A uvnix 2 34 8
oty FE7E A Friste 99, FYE & Foll F=7t 849 Fro vEd tid g4
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A% £ 4 58 ¥ ¢+ Ut
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