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Estimate on Economical Optimum Scale of Public Livestock

Manure Treatment Plant
Kim, J. H,, Park, C. H., Kwag, J. H., Choi, D. Y., Jeong, K. H.,, Chung, U. S.,
Chung, Y. B. and Yoo, Y. H.
National Institute of Animal Science, R.D.A., Suwon, Korea

Summary

The objective of this study was to estimate the optimum scale of PLMTP (Public Livestock
Manure Treatment Plant) for the efficient management of public sector by long-run cost function.
An economic analysis was performed using the survey of 52 PLMTP records collected by
Ministry of Environment in 2007. The main results obtained in this study can be summed up as
follows.

The optimum scale under given environmental conditions turmed out to be 180~200 m*/day
which is almost 1.5~1.6 times of the average scale of sample plants, 146 m’/day. This gap
between the optimum and current scale suggests that there remains the possibility of further
expansion of scale.

(Key words : Livestock manure, PLMTP(public livestock manure treatment plant), Running cost,
Optimum scale)
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Table 1. Number of Public Livestock Manure Treatment Plant (PLMTP) by scale (2006)

Total 100 ton/day and 101~150 151-200 201 ton/day
less and more
52 19 9 7
(100%) (36.5) (32.7) (17.3) (13.5)
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Table 2. Number of PLMTP by treatment type (2006)

Influent material type Treatment type
Total Livestock Livestock manure + | Unilateral Sewage Recycling
manure human waste treatment link
52 32 20 19 31 2
(100%) (62) (38) (36) (60) “)

& Agsigise, A% 20 g A4
AAEA ] 010121 u} gick.
&

7} e 224 & o] &3ttt

(2-1) Yi = a + bXi + cXi’
Yi:i FTHHALY T
gn]&9Hl, A9)
Xi:i FFAHAALY 7HE5En 19 A
YFE(E)

+x €9 A

o149 A AR: AATAY £
W7t 27w ARAGN AQE BEcke

TEAAR) B4 A A F hz)
So] nAHA de 4 A4 £9WE A
Az 2 g}

E*& olate] Adz e AAFmo AA
<+ M E AR HAFAMRE A
5.—‘6}‘*10% e, Qukdeoz FEFHE
WA= GG 98 &8s AEsA| g
FEAYAAL ASE AN AH w=
g9 3k Frke] vSE S-S Hassp)
2ol $& AFE3ly] Tt ol & )3}
o FEF7PL A& E Y HkiE A A
E714 20,0009/ 712 e, A
o2 EFe FHoF 30,0008/ FF2L
Asks Aex ik o] 23 F7ke] $1A
Y 276 we} @2 xo|r} A, $A4HE
ol 7} AE7s o728 Rolx T}
£ Joz wudsle 43,

1) FEE7F B3 ExAgu]de 22571 AAY
1/4 ol4e] 20,0008 oA, Fhtsrlrl <
16,0009 ol A, AE, A4, AF FH
Fhikg o]4ko] 18,0009 olFo®  F4.(2007,

FEFE3, 88%)

e 249 $A7
T-testol] 2]& F-oA ZHAS

28] APLE o]&3ly
A A 3G

!

[N
K
a

1

1!

1. It52hk 33HMEALe Me| HlE

FollAe 91dyE JHEER FTA
AL Adxsle CoedEY 52047 9
H1 glvh X 394 R ulg o] r06d%
7Ry A BIAHE/Y F STl
A AAAE =He EFE 2% FEolH, 3
FlEE 54%, HulF3F 5 FEAEI} 68
%<2l Wbl FFA ALY XN 764
E/dez AAY 58%F EIste g
124958 JMEER #fdelE A" FAx
27} A A=} 1, AGEy FEFTHFAE
9 A T ¥ o FFAZYAALY A
T34 277 343 FdE AeE AsH
o}

2. SSXENHEe V52 XMe HE

o]
e ™

S04 2 %,Ha 1@&
T3, 7"71]-7*13]"‘?19_1—* HeEn @

P

SRS QAN ALE TR,
AedaneAs AR AAeAH g

&+ e F2E F Uk
Ao o] 8317] A3t 527 +RAR F
6% AFAXZ Hele| ekAol A ¢

PAL B 4 5 FelAd Ade

_ 25



FAAARAEIA) A 147 15

Table 3. Present status of livestock manure by treatment type
(Unit : 1,000 ton/day)

. Farm Public Sea Composting
Total quantity treatment treatment plant emission facility
131.0 107.3 7.6 7.1 9.0
(100.0%) (81.9) (5.8) (54) 6.9)

Source) Ministry of Environment. 2007.
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Table 4. Present conditions of PLMTP by region type
(unit : m’/day, mg/.¢)

c o of olant Influent water quality
apacity of plan
Region* No. of pacity of p Influent Plan Practice
plant Livestock | Human quantity
BOD T-N BOD T-N
manure waste

Average 40 146 124 22 101 21,029 | 3,989 | 18,646 | 4,100
Insufficient 15 113 93 20 67 21,670 | 3,986 | 19,888 | 3,892
Balance 14 169 139 30 118 19,571 | 3,961 | 18,549 | 4,452
Excess 11 162 147 16 125 22,011 | 4,057 | 17,077 | 3,937

* Based on the nutrient balance index by region, if the nutrient rate is above 80 percent, the areas are
classified as the “excess region.” if the nutrient rate is between 50~80 percent, the areas are classified as
the “balance region.”, if the nutrient rate is less than 50 percent, the areas are classified as the
“insufficient region.”
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(unit : won/ton)

25,000 ¢
23,000 |
21,000 [

19,000 }~

Running cost

17,000

15,000

Average

Insufficient

Balance

Region type

(n=40, NS)

Fig. 1. Comparison of running cost with PLMTP as classification of region type.
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Fig. 2. Optimum scale of Type 1.

(Livestock manure + human waste, Unilateral treatment + sewage link treatment)
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Fig. 3. Optimum scale of Type 2.
(Livestock manure, Unilateral treatment + sewage link treatment)

F7E F QE F2Y Aoz A
a8y B 19 AF 249 AR ¥
X2 28 1508/9 °)37) 69%=E HE-E9

3 590 Y FER7} 5

8,00091/5(15,000%F FE)22 A3 A AL HAAFERE 3 dx, E 49
Agchd, § Axe FIAEAAAA  FAGA Ad HF HEAAHE FE 1248/

— 28 —



Running cost (won/ton)

180,000

160,000 r
140,000
120,000 +

100,000 +

80,000

60,000

40,000 |

AR 5 S ER TIAYANY AAA AARE A
[----AC- - -MC MR ]
Y=87096-720X+1.893X2 R2:0.63 ,"
(241)" (207) F :6.06 -
4
-
»
”
’
I3
’
~
N5 \\\ l‘
L \\\ ’
Ve T~ .
» ~ *
n. T~ao P ‘,_/’
.. - (192, 20,620).# I
N .
~a
.......'f....;-f‘.‘.....A L
v 5% 7 9 110 130 150 170 190 210 230 260 270 20
Treatment scale (fon/day)

Fig. 4. Optimum scale of Type 3.
(Livestock manure, Unilateral treatment)
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