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Abstract — The average concentrations of COD and copper in the livestock sludge are 930,726+380.801 mg/kg
and 6791341 mg/kg, respectively. Due to the high concentrations, dumping to the sea of the sludge could pose
potential adverse effects to the marine environment. On the contrary, it could have economic advantages on land
as the energy of biogas generated by decomposition of organisms and the compost in case of the sludge of good
quality with the abundant nitrogen and phosphorus. Nevertheless, the amount of livestock sludge dumped to the
sea in Korea increased sharply from 51,000 m® in 1997 to 2,745,000 m® in 2005. And also it had the high pro-
portion of 27% in total amount of waste dumped into the sea (7,451,000 m®) in 2007. It might cost between
20,000 won and 33,000 won to dump to the sea of the sludge. In comparison, it might cost 20,000 won to com-
post the sludge. And its purification treatment even might cost just 10,000 won. It means that the disposal of
the sludge at sea is the most expensive method to deal with the sludge, but ranchers, who engage in the livestock
industry, still prefer the disposal at sea to the other methods on land such as the compost and purification treatment,
In this article, therefore, we would analyze various factors in the ranchers' preference for the disposal of the sludge
at sea, and then we could suggest some legal improvements to prevent and reduce pollution of the sea.

Keywords: Livestock sludge(FAHT x), Ocean dumping(3%571), London Dumping Convention(1&
HoF), Legal improvement(HZ] 714)

0 ARG AN ARRE & B0l - Qo 4] Ao E AYstal
URCEEES #2 9 olgel At YE A 2%).
TEErE <k, A, E, & 2 Hl dig o] Ak ARE 2 274 A 7S F A B4 EaE SAHERE F
Fola, IIEEe ViEel Widshs £6) - 20 R 7E Bska ol diF w=sinAt @
FHEEE A4, A, 29, vkl § ugdASel uF 2
*Corresponding author: cschung@kordi.re kr o] gjo] BX] kA 2 v B 2A19) 383 vlo] 9 kA AlA}

132



M ST S dAE

5 =& BAA 7E7F QA5h 5{2004), Hsu and Lo[1999], Chen
d Lin[2004]). <IZA Z/‘JYJA HlEA R g BAA TRl
o}: 4;42\51460%%]_0]'1_ xl—‘:’ 1:7!_1 %}73&;’ §;}_§}H]E ;<471- 54
TR AT B AAE 77 129 ool FAE
2001 102 264)] B3It o7l Fikn Fafella] 24
H uloloria Bg-8 TFAY H9 I 7R g Aejoh
Szt 199339 719de wZIE aRr] B SAgEet
Ql A gYeke] &4 3ollM= T 1871 28 A S4AE 7t
Aol tist AP § HVE SRR Ad QFdWE 4
8] 7} GAEEe] BE TAIF whES FH3EE sk Ack
(5 5[2000], & 5{2003]). ololl e} ==, & 2 £ =7k
2 olu] 2#F FAME R SFTIE SHEkL, Hul-dhE} 7]
&, A3zl 71, vlolerlks At 7l AP S AF Ak
o Aledy 187 Y 2 A Bakg FE3)

and Lin[2004], lg«%?%ﬂ—, %‘r ‘:’{2004])

K
32
£
0
&
=

T 543] "7}0}0% 200 Ldoﬂvt— 2,745% m3_i 7V

w7 %) HATESF %_78[2007] S 12007D.
kA de Y Al 232 132004 S2Felx] BAS e 9
Aoz FAFIE FAEA AN SAAERE
gk o) BTl 9 vFA ofshe ‘HH‘WW TE
slokHo] Hoke fﬂﬂ 2 Tt siET1E lgsta st

Ty HA A A3l Akgel M7 e d opd
o7 algj %“;ﬂ«“i—gﬂlt olE A& ggo] the H71Ed s
23] STHChen and Linj2004], 8 ${2004]), 53+ 1097t +3E
o] SR HiEd o= AxE A F Qe
AREF 245 9551 Jol(@ 512007) Fabi o] digt A
% g7k Al

r—\m

1%

= Z3loA

I_OE

jg

Table 1. Annual total numbers of pigs and livestock farms in Korea.
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A3}l Tk Table 1; FHSAZEA T U [2007]).
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B-:xla“(COD)ﬂr A7 AFH 71725 77} 930,726+380,801
mg/kg d.w, 59£3% (n=50)Z 5715 &&o] ZFth(Table 3).
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N 1983 1990 1995 2000 2005 2006 2007
Number of pigs (x1,000) 3,648 4,528 6,461 8,214 8,961 9,382 9,606
Number of livestock farms (x1,000) 539 133 459 23.8 123 11.3 9.8
Table 2. Annual percentages of livestock farms with breeding pigs (unit: %).
Number of pigs / Year 1983 1990 1995 2000 2005 2006 2007
<1,000 99.9 99.7 97.6 90.2 76.0 72.7 67.9
1,000~4,999 0.02 0.3 23 9.3 22.4 25.3 29.5
5,000~9,999 0.00 0.02 0.08 0.4 1.1 1.5 1.7
>10,000 0.00 0.01 0.04 0.1 0.5 0.6 0.7
Table 3. The chemical characteristics of livestock sludge (unit: mg/kg d.w, n=50).
COD 7aze (%) TN TP Phenol Cr Zn Cu Cd Hg As Pb
Average 930,726 59 32,462 22,268 2275 33 2610 679 04  0.027 1.3 2.4
Standard Deviation 380,801 3 8,541 10,950 2,116 2.1 1,589 341 0.3 0.023 0.6 1.7
Min. 488,280 51 16,402 11,735 97 0.8 340 23 0.0 0.001 0.1 0.1
Max. 1,964,989 66 45,661 52,843 7,607 8.5 6,365 1,241 1.3 0.084 2.3 7.4
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Fig. 1. The commission proportion of livestock sludge disposal at
sea with breeding numbers of pigs in Cheju.
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Table 4. Annual amounts of livestock sludge dumped at sea (unit; x 1,006 m’)

Year ‘98 ‘99 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07
Byoung area in East Sea 211 187 246 458 806 902 1,324 1,871 1,369 875
Jeong area in East Sea 42 270 393 556 661 746 666 618 960 937
Byoung area in Yellow Sea 44 148 126 112 159 358 356 256 278 207
Total sum 297 605 765 1,127 1,626 2,006 2,346 2,745 2,607 2,019
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Table 5. The costs of livestock sfudge by treatment or disposal.

cost(won) / ton
20,000~33,000

Classification
Disposal at sea

Compost 20,000

Purification 10,000

Public wastewater treatment plants 10,000
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