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A study on the estimation of unit load generation and discharge
from livestock resources of piggery
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ABSTRACT

In this study, the characterization of unit load generation and discharge from various type stall
of piggery was conducted by investigation and analysis of contaminants loading from piggery
urine, manure and wastewater. The results are summarized as follows:

The unit load generation of filth increases as piggery grow older, but there was not large
enough difference among those values of unit load evaluated for various stall types if mean values
of each type of stall are considered.

The generation amounts of manure and urine were total 4.57kg/head/d of 1.49kg manure/head/d
and 3.08kg urine/head/d with consideration of 3 seasons and live weight. The finalized mean unit
load generation of filth were estimated at BOD 199.5g/head/d, COD¢ 413.5g/head/d, T—N
27.8g/head/d, T—P 5.3g/head/d with consideration of seasons and the type of stalls.

The wastewater unit loads discharged from cement type stall were estimated at BOD
31.3g/head/d, CODc 95.6g/head/d, T—N 8.9g/head/d, T—P7} 3.1g/head/d. The sum of manure
unit load generation considered with manure collection ratio (80%, 90%) and wastewater unit load
was almost similar when compared to the unit load discharged from slurry type stall even though

more or less difference were appeared according to each contaminants and parameters
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[Table1] Unit Load Generation of Filth From Conventional Cement type Stall For Piggery
(unit: g/head/d)
BODs CODwn CODg, Ss
Young 115.2+32.17 83.644.42 225.4+66.61 190.2+29.20
Nuturing | 208.5+41.17 | 188.3+46.12 | 387.8+64.84 | 328.9+107.78
tssg”;“;t” Matured | 294.7+62.55 | 223.2+153.13 | 481.1+61.06 | 348.7+111.27
Adult 264.0+79.17 | 195.6+145.99 | 483.5+75.12 | 416.9+175.10
Mean 220.6+78.80 | 172.7+61.28 | 394.5+121.21 | 321.2+95.08
T-N T-P TOC

Young 11.5+3.24 2.1+0.58 166.9+34.11

Nuturing 33.4+12.72 5.6+2.31 342.9+54.30

tss(;”:tgt” Matured 40.7+11.56 6.6+2.48 424.5+57.33

Adult 28.8+12.79 5.5+1.81 426.6+63.22

Mean 28.6+12.43 4.9+1.97 340.2+121.93
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Unit Load Generation of Filth From Conventional Scraper Type Stall For Piggery
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(unit: g/head/d)

BODs CODun CODer ss
Young 127.0+41.55 90.2+36.04 258.7+69.06 | 197.6164.36
Nuturing | 173.5+64.00 | 136.8456.23 | 399.3+50.47 | 338.1+108.73
tj;;aggn Matured | 217.9451.93 | 175.2+65.33 | 478.3143.79 | 340.8+57.70
Adult 239.2+82.62 | 183.4+71.02 | 479.5+111.18 | 397.9+91.82
Mean 189.4+49.80 | 146.4+42.64 | 404.0+103.85 | 317.6+85.25
T-N T-P TOC
Young 24.4+17.38 4.6+1.79 190.0+22.54
Nuturing 29.3+20.25 6.0+3.46 380.6+31.04
tfgéastzr” Matured 28.2+17.67 5.7+2.00 433.4+45.34
Adult 31.3+19.36 6.5+3.02 429.4+51.24
Mean 28.3+2.88 5.7+0.82 358.6+114.34
[Table3] Unit Load Generation of Filth From Conventional Slurry Type Stall For Piggery

(unit: g/head/d)

BODs CODun CODecr ss
Young 118.1+24.14 | 115.8+27.15 | 333.1+75.77 | 233.1+31.44
Nuturing | 168.7+18.14 | 162.4+17.72 | 416.9+142.34 | 236.4+86.13
tsg;a;’g” Matured | 215.7+51.09 | 167.3+37.09 | 669.9+170.33 | 316.9+3.97
Adult 252.0136.79 | 237.3%55.69 | 555.7+103.63 | 384.5+66.17
Mean 188.6+58.06 | 170.7+50.09 | 442.1+92.85 | 292.7+72.40
T-N T-P TOC
Young 23.5+17.21 4.3+1.64 258.6+34.43
Nuturing 27.7+17.16 5.5+1.60 331.1+54.24
t?g;""g’g” Matured 24.7+17.32 4.7+1.74 330.7+23.74
Adult 30.8+17.48 6.4+1.86 501.2102.65
Mean 26.7+3.27 5.2+0.93 355.4+103.00
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[Table4] Unit Load Generation of Filth in The Literatures
(unit: g/head/d)
BOD COD¢ CODwn S8 T—N =P TOC
Young 120.1 272.4 96.5 207.0 19.8 3.7 205.5
+6.16 +55.12 +17.02 +22.93 +7.23 +1.38 +47.52
Nuturing 183.6 401.4 162.5 301.1 30.1 5.7 351.5
+21.76 +14.67 +25.79 +56.23 +2.94 +0.24 +25.87
This Matured 242.8 474 1 188.5 335.5 31.2 5.6 396.2
study +44.97 +9.91 +30.26 +16.52 +8.44 +0.95 +56.90
Adult 251.7 506.3 205.4 399.8 30.3 6.2 452.4
+12.39 +42.89 +28.24 +16.29 +1.32 +0.55 +42.27
Mean 199.5 413.5 163.2 310.8 27.8 5.3 351.4
+59.42 +098.80 +48.58 +77.83 +6.94 +1.26 | £102.87
Ref.13) 109 - - - 27.7 12.2 -
Ref.14) 125 250 - - 20.4 16.8 -
Ref.15) 149.3 508 - - 45.9 4.0 -
Ref.16) 132 - - - 37 14.7 -
Ref.17) 117.4 - 118.1 390.9 21.0 4.6 -
Ref.18) 346.2 853.4 - - 124.9 30.9 -
[Table5] Unit load generation of filth from cement & slurry type stall for piggery

(unit: g/head/d)

BOD COD¢r CODwn SS T—N T=P

Cement type 31.8 95.6 24.9 28.0 8.9 3.1
Slurry type 197.3 426.6 158.2 269.3 28.0 6.4
M.O.E (No. 1999—143) 32 - - - 14.9 3.3
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[Table 6] Unit Load Discharge of Filth From Cement Stall According to Collection Ratio of

Manure

(unit: g/head/d)
BOD COD¢r | CODwn SS T—N T—P
Manure 206.7 366.3 159.4 320.4 13.0 3.7
Cement Urine 13.9 28.2 13.3 0.8 15.6 1.2
Total 220.7 394.5 172.7 321.2 28.6 4.9
Collection ratio Manure” 165.4 293.0 127.5 256.3 10.4 2.96
of manure 80% | Manure+wastewater” 196.7 388.6 152.4 284.3 19.3 6.09
Collection ratio Manure® 186.0 329.7 143.5 288.4 11.7 3.33
of manure 90% | Manure+wastewater” | 217.3 | 4253 | 168.4 | 316.4 | 20.6 6.43

T unit load generation from cement stall X0.8

 unit load generation from cement stall X0.8 + unit load discharge from cement stall
: unit load generation from cement stall X0.9
 unit load generation from cement stallx0.9 + unit load discharge from cement stall
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[Fig.4] Comparison of unit load discharge according to collection ratio of dung.

J.of KORRA, Vol. 14, No. 3, 2006



o,
Y
of
o
i
o
8.
of»
2

S5 1,0005F ode] EAtell M= 5 1.73] Al
< AL glom, 13] MIFA] AR B
2.2m'C 2 FF Ht 3.74m' AGF7) 085 L
ATt A T AT 0.14~0.641L/head
/de] W9z A 735 Aol AAE 4.41/head/d
= sk AgEe] o, Bix)9] A5t 23
B o JhEnh AE =AR] Hl4 ARk
& 11.5~12.9L/head/d2] W= FARE Gl oH,
Zelg] EAlolME 5.4~6.0L/head/de] HSE X
At

=ALe] EEe) Alde wEst HEA Hit @
AEH WHAREE k)= BOD 199.5g/head/d,
COD¢r  413.5g/head/d, T—N 27.8g/head/d,
T—P7} 5.3g/head/d°. 24 BODE #|2|%t+ 7€}
edEAe] uhgRel Ak VE e gk
7 FAKEIITE A=) BOD WARsl dukel=
120g/head/d=A] 37> 2] 125g/head/d2} A}
sl o), o]F 9] Aol Ha 2v) HE
2 ks Bk

AHIE EARYA vjEE = Hl4me] mjlEs) Yt
9]+ BOD 31.3g/head/d, COD¢: 95.6g/head/d,
T—N 8.9g/head/d, T—P7} 3.1g/head/d= FA}
HArk 2 AL (80%, 90%) S L Fh H-o
HHAREL Qe ol AlME EAL0] HGAy et
A9 Fs &£ AR wiERet dkele} vl
Al, L AEAY} FEEE thao] Aol Qo A

o fAtsgh

F71EA-Y 8}, A48, A3Z, 2006

26
a8 AAAE aerid et

A A (2003).
OZ,: =i

cww B SAeAE SA. 885

(2003)
B, FANAS RN A SR (20D)

L FRRARTY, ARFRSAARZ2AN D).
(1983).

6.

7.

8

0.

10.

11.

12.

13.

14.

15.

16.

17.

18.

THSPATY, FAFuiEA2E viEs el
o] st BF A7~ 198D).
FTHPATY, A= A @700 v
Ae FF AT (19%6).

THFATY, HFEAA 2 9
AFATHTILID. (198779).

THAATY, FESA7IE 24 HZ S |
kel BIE A1), (1939).

PN

=

THIAATY, IS FAHe=E 3 3
o] 71 (1992).
St |ed Ty, AT B e o

A AT (1990).
=g aeteels], o Ak A
o Ag A7~ (199D).

o2
juled
u
{0
L
o2

SAEdTS Vs ARIEE 3 0]87)
=7 A% (2000).

LAFFHAS FHAR. B (2002).
FRARAL7ISEALTE. A, (1992).
FEAT A 2ol A3 AT F=EA
FeFAT-d o1 8. (191).

;‘}:
N
p

SE RS Budesle EEs)
U AT GIEF FEURI. (195,
N AUst 9 o187l AN BuR
(2000).

Helz, £, A7
AR A

(2000).



