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A Study on Treatment Measures of Carcass Disposal Site Leachate into the
Livestock Manure and Sewage Treatment Facilities using NIER-MASS program
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Abstract

The outbreak of foot and mouth disease in November 2010 raised many social, economic and
environmental issues and water contaminations by leachate from carcass disposal sites
particularly emerged as a serious concern. In oder to efficiently handle these problems, a critical
method is required to transport leachate to livestock manure and sewage treatment plants and
purify it. This study aims to present the best applicable method to transport leachate from
carcass disposal sites into livestock manure and sewage treatment facilities. We investigated the
biological and chemical characteristics such as BOD, COD, SS, TN, TP and Total coliforms.
Current conjugated treatments in livestock manure and sewage treatment plants was studied
by surveying the operations of those facilities. The NIER-MASS(National Institute of
Environmental Research - Mass Balance Evaluation System of Sewage Treatment Facilities)
program was applied to present the best conjugated treatment method through estimating the
maximum daily load to meet the water quality standards in effluent.

Keywords : foot and mouth disease, carcass disposal site leachate, NIER-MASS Program,
sewage treatment facility, livestock manure treatment facility
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1) 8e4 98k 2011, 2) UK Environment Agency, 2001, 3) MacArthur and Milne, 2002, 4) Pratt, 2009,



729

o7

b

=

HtO

o

TNE0RIR| HEe HAR
cop
™
e

t

5
o

PSR TTT W | A T

#S 0l

o e

I
250000
200,000 |
150,000 |
100,000 |
s0000
5000000 -
4,000,000

/ NIER-MASS

L OAX

T

BOD
TN
SS

180,000 -

8,000,000
2,000,000
1,000,000

||I||||....|.|. 1 I'

|

IV. NIER-MASS &=

000
000
20,000
10,000
o

0

ol

<

A
_x=T=

Tsofeix) &

=l

A 34,

al

o

DBe}, A2

=

=

257 7124 A=

oH

=
=0

o

AAA 2

A
T

A

.Zn_

1

beg 245

o

EEEEEEEE

[

o AlYE 49

=

7w o
S|

7, BT 750 TAH gtk ARAoR
A Aot el

H

L

20049 TSROl S 71 2AA e

1. NIER-MASS Z2139| 7HQ

el
mju
W
xr
iz
N
.mo
\_]t

T
_z_.E
=K

NREREEE

o
Ho
Mo

A

AR, ApofaA],

]

=

2

ol 13}

et

4 Aes

1%
S}

xel

2|3}

=}

=

’

£

7]

[

o

2h o
= T

T=71

L

2N (NIER-MASS program)

SRS

3l9ith NIER-MASS

H

=ls
=2

N

e AA 2]

[e]

=

Az H7L-

[9)



730 EETEEIH M2 M5E

7, B "2AA, H2EA AAA, SBR, A
B, A 3ol $5E, YASE7, 87
4312, B47] 52 0§, TR AAstel B8

ﬂlf.".'. oX
e
pacs
luj

2. NIER-MASS Z230| MZ 3l HAIX2Z| 2o

At

w2 AFoA= e E A &S] s
O] AAA ] A Ao A4 gl 2 A
Ao Foe 2 FANA A%, dAA 7t
S8 HUEAF Aol o] &5ttt BTl
A &9 - e JEARel wet &Y FEsk
e AAA A 7|EH o FAKS| gt A
2] S Wl 4 glon
912 AA 2 ARIF] 10% ool A Fstct,
iR E Tt AYAl A A4 He2lstr] 9
&to] NIER-MASS Z& 718 Y A,0 2 SBR 29
& A&t A&, FYSIYE o AAA ¥
kS A5t

NIER-MASS 21304 283t 342 A0
€} SBR F 7HAolH, AtojiA] 5 HE 3 A
atolet, 19 20 A09F SBR 378 =A3}st
et AAAE Z2aY FFete AYETFS
10,000 m*/4& 71E02 AA5 AAA 7} 7
Sirhal Hol o] & & o] Agstgion, {9 4

O

4

Hu
o
N
B
=}

L’ﬂl""‘!i ; sagan

syza)) Toenane Sub

(@)
a2 2. NIER-MASS 27724 CtQ|

A ¥ BOD 100 mg/L, COD 150 mg/L, SS
100 mg/L, TN 28 mg/L, TP 4 mg/Lo|t}, &4
=2 A=t 3571 Al - 5907 Al=2e] HTi(T),
22 (1), Bt (e)gtolH, A A=l A 3
G 1 /4T 10 m¥/YE 7HYEG A o
AXE A& disl] 1, 10, 1008 3] 4w
atoict, vpRato 2 A=) §Y A
StrA AL Y] AR Mol 272
KO8 o] BAIEHIT
54 4 gAujaro] wE NIER-MASS
Lo ARE 9 3o AAskGlET, A W
F429] BOD #ol= AAAZFE 10 m?/day<t 1
m’/day® 7Hgste] vladh of 7] gl A oR 1
Ehgth. 10 m®/day 9 7% 3|4ul7t wobe]
ozt B BOD %7t tha FolEeut 1
m’/day 2 7Hg3t9E wfolli= 3] 4ugzof AFEel
°] BODZrol 4.1 mg/L =2 2433t AAA
259 91 Aol wEbA e AR AR a2
% Akl wheka] AL o]zt gl ACE U
W CODY 9L o|¢} vk Ak Hoirh
SHALL} FQ1 12|31 SS9 - A T wE
Aol 7k Fslsto] AjO 7] SBRe| Hlste] A|A
B0 2 Ao® Ut vhdo] 22 34 U
oAM= AAA S Y AR A 49| 2}o]

o= S8kl WRed 24 44 skole 2 A

e

D we e
kl
off
o

e rorfo
M T
4> 4

(b)

S &M (a) A0 S (b) SBRSH



S OFT - MTlg - 2B - 88 - BN - ZUMZ - R2F / NER-MASS Z2IHS 0183t 71S0HZX| &4 AR ot o
BOD (E &< 1 ton/d) BOD (&= 10ton/d)
50 i —— !
i <AzO> <SBR> :2 <A0> <SER>
85
&80
45 18
0
&5
i w e w & @ % R 60
40 55
50
s
I A R
s 88
Bl g Hx10 %10 Wx100 Fx100 Fl gx1 Wxi0 %10 W x100  x100 Ba #x1 B0 0 TW00%Ex00 B Fx1 D0 Fx10 B 100 % X100
COD (T Z= 1 ton/d) COD (& &4 10ton/d)
2T <A20> <SBR> b <A:0> <SBR>
200 100
210 100.0
%0 ao0o
800
%0
0
20 I £ & @ i & &
00
= 500
220 400
a0 0.0
3 ) G a2y
200 J o
Bl &xi B0 &0 P00 £x100 Fxi Fx B0 &0 B xi00 & xio0 Bx1 & FxI0 £x0 B0 100 B 21 F10 Fx10 J 100 § 100
SS(E &% 11ton/d) SS(EZ4 10ton/d)
L <A0> <SBR> " <A <SBR>
8s a5 I - - - -
B K ow &
- - - - - - I - - - -
a0 a0
W Fx B0 Fx0 W0 £x100 Tl Fx1 W0 £x10 Fx00 & 100 B Ex W0 F0 FA0EA0 B & Bxid Fx10 F 100 % 00
TN(EH &= 1ton/d) TN(El &% 10 ton/d)
- <A0> <S8BR> = <A20» <S8R>
250 100.0
200 w00
3 ¥+ + +
150 500
100 400
I I L] - * -
50 200 I ¥ ¥ % s
E ¥ 5 & @
0 oo b -
By % B0 0 D00 00 Br &n W0 ®x0 W00 & 100 Bxl ®x1 Bx10 ¥x10 D100 ¢ 100 Bx1 Tx1 Bx10 $x10 3 x100 ¢ x100
TP(EZ= 1tonid) TP(E &% 10ton/d)
- A0 <SBR> e <A0> <SBR>
35
2 3 @ a 100
s
20
“re F & ® @ -
1.0
d L % .=
- - - -
m, | o I

B

Exl B0 Fx10 B100& 00 Fx

I3 3.

Zx1 B0 Fx10 100 F 00

X|=ZA EO
EIIEﬁ' _I_I:,

PUR|2} S|AdH< Xto|of|

Bxl #xt Txi0 £x10 xI00 X100 Bx1 Fxt Bx10 Fx10 J x100 % x100

=2
g 388

MelgE



732 BAYSWIL M 21H B 55

H7. HES ISLNZO U2 715 - oMER ¥ ok X2 i
n A28 BA-FUBOD AAA HEF A o 3
- m*/%) (mg/L) (A28 10%, m*/2)
7= . o1 - ¢
%Eq a]‘iﬁjj 47,110 17,650 oF 5, 000(3%A 2)) 09 272744
CR A v . ; 09 500 m*/2
R °F 27,500,000 161 oF 11,000,000(48} 2] 2)) S1AF AT}

% A& o2 ZgkA)Ek 1,000 m®/2(60,000 m®/2719), HF BOD : 100,000 mg/L

o7k §ilth. HE A= BdekE dAAYS
o] s st ?

QAo H) FoE
AP Rk e B2 % Auio] 242} kA 2§t
of GAHOR HelR ATt FIS AU BF4

A7 |Ee WSS A AES dAAE BAF
2 A09] AL ZH7F 128 m¥/day, 59 m’/day =,

SBR2 15 m*/day, 18 m*/day= UERT},

3. 7IS0iER| 284 5L
AR T
NEn Beeel 0@ FEE Y 43

7o) we} 2ebxE) A4 FW BODSEE o
100,000 mg/L AEZA ¢ 7I=Ex BOD

9] 5, 8k BOD 5E9] 5008 o4 & 4

o) Aoz vehdth wheh] HE5el b5 - 9)
B A A A 56 54, FEseA A
QA7 A] 5008 5]415}ofof s}

P ERE ERE PSS E AR

# BOD $EE 7|£02 & 4% o|2HoRE 7}

% WA o2 o) W240) AAHY A 75

S AT A A9 AU HETE A,

FEA A el delaaiere] 4u7iA A

&7t 7K Sk 7). Aol ek 4% oy wAy

el Aol EAFER QA Al o]F 17

stol FgaH= Zo] sttt
AZugA) Ao THA AAHS Slat

TelARS AvEY, $4 AARE A 718

QrEUob U F71o] ufe §EAAS pHO| F

dol SesnE, eAele] BUHSS Fotstn

SEALASE U pHO| 44 §207t SRl 35

Sl AR o4 A4S pHel o 9%

2 Sl XM2[AE

N

FUZ: ox [N off Ji

[e2}

= =

o oY 02 ki

{0

[e]

S A5 Slote] snet 514 L 4t bzl
& /el pifE 6558712 23
FakeAE gl 247150 2

0_1.4
rﬂ
J_ .—ﬂ
H
et

T e
sto] AR DY

o]A]ZJ %ﬁ.ﬂrs HFZ ?‘]’5]1

m{i
Yo m{u
o
i

:lé:n
o

10
EZ e
é
P
_wﬁ
£Q
rlr
h‘.
o)
ofl
of
of
Y
Ch
>
e
% 1o g

3| _t,'—o]—ak./] 10% OILHOM HA A 22t
o} A4 9 2o o JHalEFo] 10%S 2}
tlete F-3okea gl Al Ao A gl Ao

thal g FaskrEde] o] kel 79
2174 Lol A AAA 7} 758t 1
i ool vle) it o] FEF S

Zotste] AEAAS HA B 98 Do) 9ot

f8A

QL r

ST

uZi i) é
Mo my rr 2

W252 BIS olgd BA BUT A9, B
S7) gk Az o] FelElo] SAHE % 859

&7t - ok A AAE] 340l 7
FASEE AAAYA =22 AAIA gl 71 A
Hlof F2kEof A2 s AstAlE o Qlet 3
SAEH A FAA 24AX7F HEA| 25% AE A
Ast22(Wakelin and Forster, 1997) AJ&3H4
APy F AARO] Wi W 4714 HeE
A&l sk 2| Al o Fstof] A FFE IR

V.2 E

20109 1€ A=ro2 A Ho] FAtx o] i



HES /7 AL UES 848 UBN - ZME - 94% /NIER-MASS E2 122 0183 71501ix| 254 okl Wot 917 733

7ho] Wi ol whE A HE
2 Q3 At FH 24 2, F8 =
Ol AFRIE o= RAE I ol2fet diitk
HARTE s HEFE sHPMER
ARl wek pHAE] & FHO| VMR dE A
Aoy FFsleA A So2 QA APsial
Ak, 2 At peluet TEmEA dE 2 7t

E A I P Auggrsm ENL 23}
15 59 43

fd
N
o
5
i3
é
G
ol
n_tlo
ox @
=
Rl
r{m
a1

e PEPESSE FERE

By 9 QAH
b AAe] AAAE ¢ AEE ZALE| ST,
BBALEAULY - Be|ARAYE ) s

YR &4 7|EHor AR

2 A3t HEAe Qlolth 7tEmgA] &4

Ao WY oAFFoRRE 7% YRR FFH

JAldolre 4Y B Hers A, 33sk

Aol de 4874 A2 7hsdt AL YERt
ui]

o}, e Al )
Holo} ZAsHEE o] Hate] motelel dA
SHe o] Wasith F F4HEL
el AuF AFFES viEto R AAH ol dig
ety XMIX*O @—;1 W %75 $Jste] NIER-

SelAuEe 2011, HEER AEse] Zat
e SRl ol Al %—L.
]_

71311%}

S, 2008, 715 vzl whE 2o el
U]—E:]

BFR, 2012.04.04, FFFEAE &G - B
ﬁﬂ‘xl;\g(}\g%}'o}‘l“'—]’_891§),

Ko, YJ., Jeoung, HY., Lee, HS. Chang, BS,
Hong, S.M., Heo, EJ., Lee, K.N., Joo,
H.D., Kim, SM., and Park, J.H., 2009, A
recombinant protein-based ELISA for
detecting antibodies to foot-and-mouth
disease virus serotype Asia 1. Journal of
virological methods, 159(1), 112-118.

MacArthur, A., and Milne, J., 2002, Leachate
characteristics and management
requirements arising from the foot and
mouth operations in Scotland, Proceedings
of 2002 integrated waste management
and pollution control, 305-314.

Mayr, G.A., O'Donnell, V., Chinsangaram, J.,
Mason, P.W., and Grubman, M., 2001,
Immune responses and protection
against  foot-and-mouth  disease
virus(FMDV) challenge in swine
vaccinated with adenovirus-FMDV
constructs, Vaccine, 19(15-16), 2152-
2162.

Pratt, D.L., 2009, Environmental Impact of
Livestock Mortalities Burial, Thesis of
Master Degree, University of Saskatchewan,
Saskatoon, Canada.

Schijven, J., Rijs, G.BJ., and Roda Husman,
AM., 2005, Quantitative risk assessment

of FMD virus transmission via water,



71’213 ® 55

ol

734  EEEY

Risk analysis, 25(1), 13-21.

Scudamore, J., Trevelyan, G., Tas, M., Varley,
E., and Hickman, G., 2002, Carcass
disposal: lessons from Great Britain
following the foot and mouth disease
outbreaks of 2001, Revue scientifique et
technique-Office international des
epizooties, 21(3), 775-787.

Sutmoller, P., Barteling, S.S., Olascoaga, R.C,,
and Sumption, KJ., 2003, Control and
eradication of foot-and-mouth disease,
Virus research, 91(1), 101-144.

UK Environment Agency, 2001, The
environmental impact of the foot and
mouth disease outbreak : An interim
assessment.

USDA APHIS(United State Department of
Agriculture/Animal and Plant Health
Inspection Service), 2004, Carcass
disposal : A comprehensive review.

Wakelin, N.G., and Forster, C.F., 1997, An
investigation into microbial removal of
fats, oils and greases, Bioresource

Technology, 59(1), 37-43.

Z|IZEIRE 12, 09. 25



