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ABSTRACT: Depletion of natural resources and reduction of greenhouse gas emissions are an important
issue which we have to solve, The recycling of waste has emerged as a global concern, In Korea, the development
of cost—effective treatment and recycling technologies also need to be improved, In this study, we compared
and analyzed the cost per unit of treatment and recycling of organic waste, and presented an effective
recycling scheme, We investigated the current status of treatment and costs for six types of organic wastes
from 80 workplaces, including organic wastewater treatment sludge, processed organic sludge, and plant
residues, In addition, environmental costs for greenhouse gas reduction were calculated. It's an economic
way that organic waste is composted and used as cement additives,

In particular, the economic analysis was done by realistic results of the survey target companies, In conclusion,
in order for reliable processing and recycling of organic wastes, wastewater treatment sludge and sewage
sludge need to be classified based on hazard characteristics, Finally, technical difficulties need to be further

resolved such as odors, leachate, and debris on recycling organic wastes,
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Table 1. Generation of organic wastes'"'"
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Unit : ton/day or m’/day

Organic Wastes rear
2010 2014
Wastewater Sludge(t/d) *" 7.779.5 7.891.7
Process Sludge(t/d) 2% 939 1,122.0
Animal or vegetable residues (t/d) 12,15) 3,005.1 4,159.1
Animal Excretions(m®/d) ' 135,653 173,052
Sewage Sludge(t/d) " 7,538 7,572.6
Waste Food(t/d) "** 2427 475.9
Table 2. Disposal of organic waste(2014)" Unit : ton/day
Organic Wastes Landfill Incineration Recycling Total

Wastewater Sludge 1,079.9 1,865.8 3.697.5 7.891.7
Process Sludge 215.2 229.3 656.2 1,122.0
Animal or vegetable residues 131.7 244 1 3,716.3 4,159.1
Sewage Sludge 1,910.3 1,881.2 3,774.7 7,572.6
Waste Food 133.4 269.0 73.5 475.9
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Table 3. Treatment cost for the methods of treatment(Organic waste)
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Methods of No of Cost of treatment(won/ton)
Type of waste
treatment facility MIN MAX | AVERAGE | by survey
. Waste waster sludge, Process 35,985~48 549
O d 30 ’ 32,000 66,000 46,949 ’ ’
ceat. CUmping sludge, Sewage sludge ’ ’ ’ Av, 45 643%
. . Waste waster sludge 385~942,857
I t 12 ’ 7,370 200,000 91,227 .
nemeration Sewage sludge ’ ’ ’ Av, 155,807*
Waste waster sludge
’ 11 ~T1 2
landfill 24 | Process sludge, 7,370 113,333 62,431 A5809275€;’033
v
Sewage sludge o
Self Waste waster sludge,
. . 2 . . 0 0 0 -
incineration Animal or vegetable residues
Waste waster sludge,
P lud
Composting | 28 | o8 Sudge, , Sale | 96,600 | 49,108 -
Animal or vegetable residues,
Animal excretions, Food waste
Process sludge, Sludge: 199,429
Feeding 11 | Animal or vegetable residues, Sale 80,000 30,000 ~361,404
Food waste Av, 219,742%
Re Solidification 4 Sewage sludge 32,869 34,852 33,744
cycling C .
verin
overng 3 | Sewage sludge 2,464 | 103,000 | 37.391
material
Sub material
U0 mAterial | 5| Waste waster sludge 45,000 | 137,000 | 94,650
for cement
Culturing of 9 Waste waster sludge, 4,369 42,000 93,185
earthworm Sewage sludge
. Sewage sludge, Food waste 118~188,186
B ’ ’ 186
rogas (55) Human excretions Av, 42,039*
Other 5 Waste waster sludge 20,000 93,500 58,678

* Transportation costs :

Calculate if each truck weigh 20 ton
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Table 4. Type of organic wast treatment cost

Cost of treatment(won/ton)
Type of waste Methods of treatment
MIN MAX AVERAGE
Solidification 32,869
Recyeling Feeding 0 Sale 0~Sale
Composting 49,500 65,000 56,500
Process sludge Hecovery 50,000
Landfill 55,000 65,000 60,000
Incineration 67,428
Ocean dumping 2 80,586 40,294
Sub total 0 80,586 46,699
Feeding Sale Sale Sale
Recycling Self incineration 0

Animal or Composting Sale 82,000 27,000

vegetable residues Landfill 113,333
Incineration 130,000

Sub total 0 130,000 48,623

Animal excretions Recycling Composting 55,000 83,820 69,410
Solidification 32,869 34,852 34,036

Recycling Covering material 2,464 103,000 37,391

Culturing of earthworm 4369

Sewage sludge Landfill 10,919 101,904 51,821
Incineration 50,785 75,228 64,459

Ocean dumping 32,870 48,586 42,280

Sub total 2,464 103,000 45,549

Recycling Feeding 0 80,000 37,500

Composting 55,000

Waste Food Landfill 7,370
Incineration 7,370

Sub total 0 80,000 31,391
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16 7ol gotel, 229 &

4

ST

(R

4

Aejv)-8-S YeRH Aoltt,

Y] e, Azof o3t Aaju]go] 67,428
Y/EC R 7P Wotal, AbRSkel= W2 A9 H)
go] dHAstR] ¢fal Q5| sl ACRE RAL
=St

FAEIAESY] H
130,000 ¥/ Eo 2 L
o ALR3} oh= B2 olS W 4= Q)= Joj v
=9 Hol =9}

szl ey o]l A Azbo o%h
64,459 Y/EOo & 7Y W H|go] 5911, AH
o] ARS SO2 APk wo] 71 A2 H]g-o]
EL Aog ZAEQILH

SAEH7ES] Hfoll= Fugte] o3t AjE-E-
H]-8-0] 55 000 ¥/ =02 W2 H|-8S X|A|5l= A
O 72 AME|Qlom, AZbo|u} ujgo] 7Ht A2 H]
fo] 5= o A

3, &zl ogt A2|u|go]
Auo}o:lo

o
o
&

o w7 Zole 22t
o] 27] whiel o
Hlgo] At Apat
Aulgo] A1 772
Zhgel7] Hel Ao gho

FE G714 A8 AepEe ARs EX
stz F o AL fEsls] A
olelst WHos AelE AR £aXE Hol
st A% Fa3 8Q10R 243 Aot

ik
B
T T

:?é’,
>
=
2 o 0o
ox
=

i
A
o,

X

3.3 el AlHEOIN 2Sk= 771E TV I=2
XMzl H EojsiE

5714 H71E-L Table 50 LERH 3} 2Fo] H7)
AtEs), Eujsh AME 298 508 ATEE )

H718S A2ste] olefo] Hi Eoks F2 1
SR QUE AFRES, SAEH7E 2 BAERA)

22 Hujgh 4R HrlEe £3ste] Huslehs
Ak 2 Qo Aulgo] dufeld |A
Zopct,

Table 5. The expenses of organic waste for management™

Recvelin Waste Input Cost of Unit Sale Cost of Unit Revenue Net Income
ycing (t/y) (won/t) (won/t) | (million won/y) | (million won/y) | (million won)
Waste Food | 54,750 45,000 0 2.463.75 - (~2,463.75)
Animal or
Feeding vegetable 43,800 ujj ¢} 704,286 - 30,847.71 -
residues
Sub total 40,241 18,667 555,956 751.17 0.00 (~751.17)
W
astewater 21,900 17,500 10,750 383.25 935.43 (~147.83)
sludge
Waste Food | 18,250 72,000 | 140,000 1,314.00 2.555.00 1,241.00
Animal or
vegetable 10,956 24,950 | 205,250 265.69 9294882 1,983.12
Composting residues
Sewage sludge| 3,780 47,000 0 177.68 0.00 (~177.68)
Animal
uma 2,920 83,000 50,000 942,36 146.00 (~96.36)
excretions
Mixed waste | 13,113 53,700 66,667 704.15 874.18 170.03
Sub total 11,448 45,781 102,708 524.13 0.00 (-524.13)
Sub material | Wastewater 4,380 11,000 73,600 48.18 392.37 274.19
for cement sludge
Wastewat
Recovery astewater 1,440 927.000 - 38.88 - (~38.88)
sludge
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Table 6. Unit cost of organic waste
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Cost of Environment Incurred
Gresrie Methods of treatm_eht al expe.n_se Exper_]sg Unit cost
Through put | (one million | (one million | (one million |(One thousand
waste treatment
(ton/year) won/year) | won/year) | won/year) won/ton)
B C D : (B+C) E : D/A
Building materials 1,315 85 - 85 64,89
Recycling | Sub material for cement 29,844 4,089 - 4,089 137.00
Waste | Wastewater Composting 5,269 422 - 422 80.00
water | treatment
sludge | business Landfill 19,231 1,846 116,34 1,963 102,05
Incineration 7,590 322 14,42 337 44,36
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Ocean dumping 44,019 2,296 266.29 2,563 58,22
Sub total 107,268 9,060 397.04 9,457 88.17
Landfill 356 36 2.15 38 107,95
Othor Ocean dumping 10,693 604 64,69 668 62,52
Dry(Consignment) 110 10 10 93.50
Sub total 11,159 650 133.68 784 70,26
Solidification 2,262 74 - 74 32.87
Recycling Feeding 8,872 - - - -
Composting 15,867 896 - 896 56,50
Process sludge Recovery 665 20 - 20 30.00
Landfill 2,112 127 12,78 140 66.05
Incineration 870 59 1.65 60 69.33
Ocean dumping 8,523 343 51,56 395 46,34
Sub total 39,171 1,445 65.99 1,511 38.58
Feeding 202,647 - - - -
Recycling Incineration 24,600 - 41,33 41 1.68
Animal or vegetable Composting 284,455 7,680 - 7,680 27.00
residues Landfill 0 0 - 0 113,33
Incineration 41 5 0.08 5 131,90
Sub total 511,743 7,686 41,41 7,727 15,10
Recycling Feeding 88 3 - 3 37.50
Composting 24,848 1,367 - 1,367 55.00
Waste Food Landfill 11,246 83 6.73 90 7.97
Incineration 9,201 68 17,48 85 9.27
Sub total 45,383 1,521 24.21 1,545 34.04
Solidification 131,725 4,483 - 4,483 34.04
Recycling Covering materia 95,900 3,586 - 3,586 37.39
Culturing of earthworm 920 4 — 4 4.37
Sewage sludge Landfill 26,437 1,370 159.93 1,530 57.87
Incineration 188,579 12,156 358.25 12,514 66.36
Ocean dumping 108,831 4,601 658,37 5,260 48.33
Sub total 552,393 26,200 1,176.55 27,377 49,56
Animal excretions | Recycling ‘ Composting 2,484 172 172 69.24
Total 1,822,920 - - 65,047 35,68
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