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ABSTRACT

A lot of burial sites for the disposal of the contagious livestock slaughtered by foot and mouth disease were constructed in
a short time for preventing the rapid spread of the virus. More than 4,700 carcass burial sites were constructed in 2011.
Approximately 7 million poultry and 3.5 million livestock including head of cattle and swine were buried in farm land.
However, the available cost data for a burial site was not provided. This study was to performed in order to understand the
economic issues related to carcass burial disposal. The data from a local government was analyzed and the assumption
data web based was constructed to evaluate the cost for constructing a carcass burial. The results showed that the local
government paid KRW 5,386 for the burial disposal of a mortality (swine). It was estimated that the cost could be reduced

through an appropriate measures.
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Table 1. Current status of the carcass burial sites in Korea (Korea Rural Community Corporation, 2011, recitation)
Province/City Sum FMD Al Province/City Sum FMD Al
KyeongGi 2,277 2,202 75 Incheon 64 64 -
GyeongBuk 1,135 1,124 11 JeonBuk 6 2 4
GangWon 470 470 - Ulsan 6 6 -
ChungNam 417 407 10 Gwanju 3 - 3
ChungBuk 229 229 - Daegu 3 3 -
JeonNam 112 - 112 Pusan 2 2 -
GyeongNam 74 73 1 Daejeon 1 1 -

Total: 4,799 FMD: 4,583 Al 216
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Fig. 1. Schematic diagram of the procedures for this study.
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Fig. 2. Schematic description of mortalities burial (Source : Ministry of Environment, Korea, 2010.11).
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Table 2. Costs associated with on-farm trench burial of daily mortalities (Sparks Companies, Inc., 2002)

Labor required  Total hours Estimated costs (USD) Estimated cost
. Total annual . . < b
Species mortalities for burial per  required for Total labor cost Equipment cost per mortality
mortality® burial ($10/hr) ($35/hr) Total cost (USD)
Cattle .
1,721,800 20 min ea 573,930 5,739,300 20,087,670 25,827,000 15.00
(over 500 Ibs)
Calves 2,410,000 10 min ea 401,660 4,016,600 14,058,330 18,075,000 7.50
Weaned hogs 5,860,000 10min ea 1,143,330 11,433,330 40,016,670 51,450,000 7.50
Pre-weaned hogs 11,067,700 '° m“;?elrog“’“p 184,460 1,844,610 6,456,100 8300,780 0 (;)errl §r°“p
Other 832,700 10 min ea 138,780 1,387,830 4,857,300 6,245,250 7.50
Total 22,892,200 2,442,160 24,421,670 85,476,070 109,898,030

Labor =time in minutes to excavate trench, deposit carcass, and backfill trench

PEstimated cost per mortality =total cost/total annual mortality
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Table 3. Expenditure on FMD by Government1 to 24 May 2002 (Anderson, 2002; NAO, 2002)

Activity Actual expenditure

(million)
Payment to Compensation paid to farmers for animals culled and items seized or destroyed 1,130
farmers Payments to farmers for animals slaughtered for welfare reasons’ 211
Total payments to farmers 1,341
Haulage, disposal and additional building work
Cleansing and disinfecting
Direct costs Extra human resource costs
of measures to Administration of the Livestock Welfare (Disposal) Scheme, including operating costs, disposal
deal with the changes and slaughter fees
epidemic Payments to other Government departments, local authorities, agencies and others
Miscellaneous, including serology, slaughters, valuers, equipment and vaccine
Claims against the Department
Total direct costs of measures to deal with the epidemic 1,074
Cost of government departments’ staff time 100
Other costs - 3
Support measures for businesses affected by the outbreak 282
Total other costs 382
Total costs 2,797

'All costs are provisional pending completion of a DEFRA project to investigate the full costs of the outbreak.

’Includes payments of 205.4 million under the Livestock Welfare (Disposal) Scheme and 5.3 million under the Light Lambs Scheme.

3Includes money available under European Union market support measures for agri-monetary compensation in respect of currency move-
ments.
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Fig. 3. Economic cost of infectious disease in domestic animals (source: Korea Rural Economic Institute, 2012).
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Table 4. Technology costs of constructing a burial site (McClaskey, 2004)

Range of cost

Direct cost indicators

Indirect cost indicators

. Creates
estimates per ton ] valuable of
Technology  of carcass material [pitial Transpor Env1r0nme Public Other cost beneficial
disposal® ital® tation® Labor Inputs  nt/public erception  considerations
cap! health PSP by-products
(USD)
Burial Land use and values
(on-and off-site) 15-200 $ $ $5% $ $%% $558 Predator activity
Landfill usage 10-500 $$ s S 8 $$ ggg  Municipal costs
Management costs
. Di 1 of ash
Open burning 200~725 $ $ 835 838 8% $835 o oposd 01
Permit fees
Fixed-facility 35-2,000 s5  sss  $s 55 ss  gsg oposalofash
incineration Permit fees
Air-curtain 140-510 55 $s  $s  sss 55 ssy  oposalofash
Incineration Permit fees
Bin- anc! in-vessel 6-230 58 $ $55 $5% $ $$ Lanq use Time v
composting efficiency
Windrow Land use Time
X 10~105 $ $ $$$ $$$ $ $$ efficiency Predator v
composting activity
Rendering 40~460 $$ 388 $ $$ $ $$ Biosecurity risk v
Fermentation 65~650 3533 $ $$ $$ $ $ Time efficiency v
Apaerf)bm 25~125 3533 $ $$ £$ $ $ Time efficiency v
digestion
Alkaline hydrolysis 40~320 $$$ $$ $ $$ $ $ Disposal of effluent

“These estimates are the result of an extensive literature review which utilized numerous sources. The data available is based on a variety of
assumptions, including differing circumstances, cause of death, scale of disposal efforts, species, dates, and geographical locations. In
addition, different cost estimates do not consistently incorporate capital, transportation, labor or input costs.

®Includes capital costs directly associated with carcass disposal only.

“Transportation costs depends on the locaton of the technology. These indicators assume minimal transportation for more likely available

technologies.
$: low; $3: intermediate; $$$: high; $$$$: very high.

2011 29 APollA] AAiE Vs S5 B
7ke] AEAE AHlE-S VIEo R FAY A 1
TS % A W FRE ARk A= oF 1x
819, A= of 2x 2ddor FAuo] F Jsfy
o] oF 4z ZoF FAE FTYUAFR WRA
Foll o3P FAYe] Ao Z Q3 HAHe] vl &
eitEe IFHs 93 AFAEY = AEA HlE
o] 20000 °F 3, 2002 °F 135MAY, 2010
oF 1Hetioldoz At 10 Bk oF 6:YYe] 288
A& & 4 JUtK(Table 5).

TS HIEAE T wiEA] 240 B3 AlAlEE A
9] gle Aol dE% 75 wiEA] BEA(2011)
off ofspd 72k W vi=A] 24300 387 1,203% (8-
499, %1 174, WIZRI 530)9] Qo] FYPELoH,
wEA] 23R8 R, Ao 79do] AaE

—

I
N

J. Soil & Groundwater Env. Vol. 18(1), p. 137~147, 2013

AoF Rl Hch 20119 AA] AHE wjEESE=
31,7775GNA 31,313, & 27, G4 437)%) AoE Hu
= o

3.3. HEX| H|BXE 75

2 dAFee g viEe] RS A ske et
TREA AR Z 55mERE 2 5m), Z2°] 15m, Zo]
Sme] WEAE WEeR wiER] 24 Aed HIES
AP, MiE7IEE-e =iA, whEES 2,000} vl
=8 TiEolt wiEAE TisuiER] &88E] 23] 4
2HE wet 2T 2 ATllie wiER] 2818
OPde = siglen, wen], BdH] o 28} 3
H-8-& A28} tH(Kang, 2004; Kim et al., 2012).

1) ZAA Hl-8A=

ATl viiEA] ZAol Ao B8-S EAl IFED



71 ER) 249818 Fr} 143

Table 5. Status for Preventive FMD and financial expenditure of Korea (Internal data, Korea Rural Economic Institute, 2011)

Outbreak Period for
Preventive Financial costs (billion KRW) recovery t(?
Year Period Number  Region measure FMD-free nation
after the end (day)
Slaughter + Total: 300
vaccination
. Compensation paid: 7.1
3P 6
2000 224415 15 Cityr/(“ggiity Slaughter: Living stabilized fund: 0.27 503
182 farm Supply/demand of livestock: 242(444,000 head)
2,216 head Administration of livestock: 30
Disinfectant/vaccination: 20
Slaughter Total : 143
Compensation paid: 53
2002 52523 16 2 .Provmce 4 Slaughter: Living stafbilized fund: 0.75 108
City/ County 162 farm Supply/demand of livestock: 33.7(142,000 head)
160,155 head Administration of livestock: 40.4
Disinfectant/guard post: 15.4
Slaughter Total: 29
Compensation paid: 9.3
2010 12129 6 2 City/ County Slaughter: Living stab'lllzed fund: 0.1
(Pocheon) 55 farm Supply/demand of livestock: 13(2,651 head) -
5,956 head Administration of livestock: 3(loan)
Subsidy: 1
Slaughter Total: 126
Compensation paid: 68.1
. Living stabilized fund: 1.3
2010 4 Province 4 Slaughter: .
(Ganghwa) 4.8~5.6 11 City/ County 295 farm Supply/demand of livestock: 9.5(4,515 head) 101
74 head Administration of livestock: 22.2(loan)

Disinfectant/guard post: 23.1
Subsidy: 2.5
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Table 6. Real cost of the FMD carcass burial pit construction process (International data in E City, 2011)

Items Cost (KRW) Quantity Note
Vinyl 1,000,000 3 piece
Canopy 930,000 1 piece
Gas pipe, drain pipe, socket, .
cable, ancillary materials 350,000 > pipes, ete
Water tank 1,000,000 1 piece (5 ton)
Transportation 80,000 Transportation of raw materials
Electricity 1,000,000 Subcontract.comp.any,'a lump-sum payment
Energy (including installation)
Diesel 1,000,000 Subcontract company, a lump-sum payment
Excavators rental 4312,500 Two excavators (§W, SW) f(?r 24 hours operation
(Cost including diesel usage)
Labor costs 1,100,000 Subcontract company, a lump-sum payment
Sum 10,772,500

Table 7. Market prices for the construction of the carcass burial pit by web search

Input Price (KRW) Quantity & size Note Source
3 piece vinyl (7 m*7 m/ea) . .
Vinyl 234,000 including 3 piece tape Free delivery (> KRW100,000) Korea Price Info.rm ation
(14 (W) cmvea) Corp. (www.kpi.or.kr)
. Delivery & installation fee  Korea Price Information
Canopy 692,500 I piece included Corp. (www.kpi.or.kr)
Area (>60 m?)
PVC pipe 117.800 5 pipes (4 gas, 1 leachate) Socket, 4 g plpei;ei dée(:jachate PIP® K orea Price Info.rmation
Raw . cable, bond including ancillary materials delivery not included Corp. (www.kpi.orkr)
material VAT included
. . Delivery not included Korea Price Information
Perforated pipe 43,800 3 pipes VAT included Corp. (www.kpi.orkr)
_— . . Korea Price Information
Quicklime 450,000 5 ton Delivery not included Corp. ( Kpi.orkr)
1 piece (volume 2 ton) Delivery not included Korea Price Information
Water tank 220,000 round shaped PE tank labor cost (20%) included Corp. (www.kpi.orkr)
Warning sign 90,000 1 piece Delivery fee included Experts survey
. . . Korea Price Information
Transportation 63,640 Material transportation Corp. ( Kpi.orkr)
Energy 800,000 Cost mdlcll(ii;rslegl 1zllssatzllatlon and Experts survey
Two excavators
Excavators rental 3,840,900 6W: KRW58,546/hr Cost including diesel usage Standard estimate
8W: KRW69,484/hr
KRW97,283/person (skilled work) 24 labors (4, skilled work, .
Labor costs 3802.584 K RW75,608/person (normal field work) 20 field work) for 2days Standard estimate
Total costs 10,355,224

62,500 /hr, 81,250 /hro 2 ZAFE ST
AL WA
A0% Sls) FAZE W2k FAYA YA

« A7H] A=
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