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. Table 7-2-13 Item.ahd Quantity for Transfér Station

Trem - - © Upit Quéntity

: Pigtform . o mgﬂf- ' N -1,90O

Slgpé for vehicles wt _ _250
Roof . w2 5000

Civil Work Office® - - -
Wéighbridge TOOMm m2 40

Workshop | 'mz 160

" Pavement m? 48,400

Fence and:Géte _‘. m- ’jl,édO

Truck scale ' _._ _ ‘EEach" A

Car washlng machlne o  Eéch 2'

_ _ Work shop ' . L8 | 1
Facility | GuideIChuté ' - ~ Each 8
o ?ower-sﬁpply. LS -1
Ligh;iﬁg ' : Each o :3:30

B Wheei.loader'. o | . Each. 7 L2

Note, Office is concurrent with incinérator
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(1) f&f= A
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Table 7-2-14 Investment Cost of Operation Vehicles

Item - Unit Quantity Unit Price Cost (W1,000)

2t Compactor Each 37 . 18,600 688,200

4t Compactor Each 46 21,900 1,007,400

2t Dump truck  Bach 33 12,300 405,900

‘4t Dump truck Each 45 17,600 792,000
10t Container Each 55 38,400 2,112,000

Gontainer Box Each 102 3,750 382,500
Total -~ . 5,388,000

Tablé 7-2-15' Investment Cost of Transfer Station

Item - Unit  Quantity Unit Price Cost €#l,000)
Civil and Building L.S. 1 - 551,700
Mechanical Equipment = L.S. i - 205,200

Wheel Loader Each 2 48,300 96,600
Total | ' _ : 853,500
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Table 7~2m16"0peration and ﬂaintenance'COSE of Transfer Station

Operatlon and Malntenauce Coat

fem (11 ;000)
Overhaul and Utilities : 3 A
Personnel Expense ' _ 181;900
Depreciation S : 55,010

Total | C 240,324

Notes : Overhaul Cost = Investment Cost x 0. 4 A/year
Depfeciatidn'Cost (c1v11 work) = Investment Cost /
_Economlc_Llfe (30 years)

Investment Cost [

§

Depteciatidﬁ.Cost (Facility)
' ' Economic Life (10 years)

AEEONRE, TEOED T 5,

Table 7~2~17 Persoanel Expenses

Personnel Nomber . _ Unit . Cost (¥1,000)
‘Manager® 1 | e _

. Office worker 5 W300,000/Mon x 17 Mon . 25,500
Mechanic 7 W250,000/Mon x 17 Mon 29,750
Driver | 9 W250,000/Mon x 17 Mon 138,250
Field worker 26 W200,060/Mon x 17 Mon 88,400

Total - _' G E I :: _ | -181,?00

* Manager is COncurrent Wlth LnCLnerator. '

Personnel expense of manager is estlmated for incinerator.’
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__Tablg 7-2-19 Investment-éosts in 1995

Unlt . Cost

_1F?m =. ' Unit: o Quant%ty | " Price (#1,000)
10t Tewck  Each 80 - 55 =25 . 38,400 960,000
20 w} Container = Each 152 - 102 =50 3,750 187,500

Total | R S 1,147,500
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1988 864 | 1000
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Table 7 — 3 — 1 R+, |

BAHBE

A 4 7 R DB
. (t/day /#F) (t/day /&)
A b —p - 40—300 500
o MO 50-100 150
Table 7-3-1 Advantages and Disadvantages of Furnace Types
Type Advantage Disadvantage
Stoker - Demonstrated extensively - Waste containiﬁg nore

No preprocessing Required

Power consumption is small

than 20% plastics is
dffficult to process

—~ Time for start-up and
shutdown is long

- Not suitabie for
powdered waste

Flitdized Bed -

Operation is simpler than
stoker type

Compléte combustion is
pessible

Can process waste
¢ontaining up to 304
plastics

Can be started and stopped

in shorter time

- Unproven on a large
scale :

- Power coasumption is
Chigh S

~ Reguires preprocessing

- Requires special gas
particulate collecters
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Table 73 2

Flue Gas and Steam Product in 200 ton/day Furnace

~ Parameter - .- o Unit. ; ﬁow' ,.Aﬁefage k ﬁigh
Lower Heat1n¢ Value ' kcal/kg 800 1,200 2,000
Air Volume - g000 Wel/hr 19,2 26.6  36.7
Air Temperature: ' % N 250 1200 20
Flue Gas Volume 1000 Nm3/hr  29.6 35.8 51.9
_Furna"e nx1t Gas Temperature ' QC - '750 900 - 950
Boiler FExit Qas Temperature % 2800 . 280 i 280
Steam Production Rate S t/hr . - 8.5. 13.7_' 19.5
Power Generatidﬁ:Rateﬁi kE 0 kW ' "1,200_ : 1?800 ' 2{700

#Refer to Fig. 4-3-1
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A, & RHUR

YK el (BN L~ TR IR ORI R AD % (. AT b ~ORA
ML BVEELLAZOT, CHUEATERLERED LD EHL LN L,
CHAONWERCRT

- RS L UER AR

“Separétion : 1988 :
T b Component: Low  Medium - High
JP : Quality Quality Quality
| Volatile (%) 27.1  33.6  46.0
3 "~ ‘Ash. _ (%} 10.8 15.3 14.0
. Moisture Content(%) 62.1 51.1 40.0
Components Lower Heating ' 850 1,210 2,000
' Value (Kcal/kg) '
- GRS 0 LFAR
Element Weight (%)
c 51,22
H | 6.81
0 38.45
N 2.98
s 0.18
Gl . 0.36

Total. 100

7-39



b. L\‘IJE}J ILH*E‘F

— HEH A % LA
~Indicator . ﬁﬁﬂﬂéiﬁi
Particulate 0,05 g/Nm3
Sulfur Oxides (80x) - 50 ppm
‘Hydrggen'chloride:(u01) 200 bpm ,
Nitrogen Oxides (NOx) 150 PPm.
- P AHL I
- Indicator - Standard o .Indlcator .~ . Standard
pH 5.8 4'3.6_ M81CUEY (mgfi) ' - 0.05
COD(mgfl) o _ SOI_ Org.*EhQsphorus_(mg/E) 1
BOD (mg/2) 20 (200%) Arsenic (mg/g) ' 0.5
ss (mg/%) = 50 Lead (mg/%) : L
n-Hexane (mg/%) - 5 Hékéchﬁbmium {mg/L) 0.5
Phenci (mg/2) 5 _Solublé-MangéneSe (mg/ L) : 10‘_
Cyanide (mg/4) 1 Fluotine-(mglg) _ ‘ 15
Chromium (mg/L) 2 PCB (mg/ 1) _ 0,003
Zinc (mg/2) 5 Coliform (MPN/100 mg) - - 3,000
Copper {mg/2) 3 _ Color ( c ) 400 .
Cadmium (mg/2) 0.1 'Temperature {eCy S &0

% When treated in Tanchon Sewage Treatment Plant
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Equipmént.' Spécifiﬁétion No.of Units
Weighbridge max. 20 ton _ 2
Platform reinforced concrete, 1000 m? 1
Réfuse Pit ' Waterwtigﬁt reinforced conérete;'éooﬂ m2; 1
Refuse Crane ‘grab bucket | 2
Hopper steel structure, 35 s 3
Equipment Specification No. of Units
Grate Stoker type 3
Furnance Steel structure 3
Burner ' .3

heavy oil

7-52
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Equipmént' . . s Specification | No.‘of.Units

Boiler ”  o ‘max.pressure : 23 kg/em2¢ . . 3
' mih;pressnre i 3 kg/eméG

Stean temperatufe :250%

'Cdndensed;Water

- High Pressure ~ Forced air cooling
.~ Low Pressure Forced air cooling
- Condensed Water Steel structure; 30 m? 2
- Tank’ :
Pure Water Proce- = 2 stages and 3 columns | 1

ssing

CREEL AT

:_ Equipment . - 'Speéificatién Wo. of Units

Electrostatic - | | ' L
t. 0. 3
Precipitator dry type, outlet dust: 0.05 mg/Nm

Poliutaﬁﬁs .

. _ | .
‘Removal dry alkali.type

(8)  BEAKI IR G

Equipment : _. o 'Speéification' _ . No.of Units
Organi.c Wastewater Contact stabilization + Coégula— 1

ting sedimentation + filter

Inorganic Wastewater = Coagulating sedimentation + 1
' : : s filter - '
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Equipment Spec;fication : _ -'_Nq.bEKUﬁits
Turbine ' o _" - o 1
Electric Gemerator Output : 1800 oo S
Hot Water Tank ‘with heat exchanger

- Heater : o - B | o 1.
- Supply ; : ' ; ' S ' _ 1

(10) TR

Equipment . Specification. - No. of Units

Forced Draft Fan C 'turbé.type_' 3.

Air Heater o - bare_tube'type 3

Air Duct . steel structure 3

Smoke Duct _ _ steel structure 3

Induced Draft Fan ' 'tufBo type ' -3

Stack . stéel‘structufe 1
Equipmenf . : ' Specificatiqn S . Wo. of Units
Ash Pusher ' o semi-wet type 3
Ash conveyor . Flight Conveyor 3
Ash Pit _ .'réiﬁfofcgd concrete, 500m- 1
Ash Crane - . . grab bucketr_ 1

(12 © oo &

- B 1%
SemEs 1t
e R
“romoRE 1%
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Table 7-3-3 Investment_Coét for'GOO t/day JIncinerator

‘ ‘ Local - - ‘Foreign' Total
Work - Portion ° Portion : -
- o © 0 (W1,000) - (W1,000) (Wi,000)
' Givil and Building 6,973,000 - 6,973,000
Mechanical zqulpment* 1,148,000 11,174,000 12,322,000
Recelvxng/FeedLng Equxpment 1,148,000 S 1,148,000
Combustion Equipment - 3,623,000 3,623,000
Gas Cooling Equipment. | ' - 3,934,000 3,934,000
" Gas Treatment Equ1pment T - o 760,000 760,000
Heat Recovery Equipment . : - : 831,000 831,000'
Ventilation Equipment . - 878,000 878,000
Ash Removal Equipment - 762,000 762,000
Wastewater Treatment Equipment R 386,000 - 386,000
Piping : - 776,000 - 776,000
Electrical Equipment 1,368,000 1,611,000 2,979,000
Power 1,368,000 - 1,368,000
Control ' C.o- .. 1,611,000 1,611,000
Total o PR 10,265;000  12,785,000 23,050,000

* All the equ1pm9nt excludlng Recelv1ng/Feed1ng is considered to be

assembly and coustructed with foreign. portlon

M@ 0/M = % b ERICRT /\#H‘:?:is~£0~'3~—~'f‘ (VT OBAKOVWTH,
«6.}1 JLTable 7 -3 4 *“IU’I‘ab!e 7 — ~ 5 VCT’?‘& BhTHE

7-5%



Item

Operation and Maintenance

Cost - (W)
-Overhaul 345;750,000
Utilities 384,190,000
Personnel Expense _”194,650,000 -
Depreciation 1,152,500, 000
Total 2,077,090, 000.

Overhaul Cost =

Depreciation Cost

Investment Cost X 1;5%

= Investment Cost * Economic Life:(=20yéérs)

Tablef7;3—4 . Pefsonﬁél'EXPthes:

Petsénnel ' ' No. Unit : Total”(W)
Manager 1 W400;bOO[Mqﬁ x 17 Mon 6,800,000_
Mechanical Engineexr 1 'W350,000/ﬁ0n_xf17 Mon 5,950,000
Electrical Engineer. 1 W350,000/Mou x 17 Mon 5,950,000
Office Worker 7 W300,000/Mon x 17 Mon 35,700,000
Supervisor . 5 .;W300;GOO/M0nfx 17 Mon - 25,500,000
Mechanic 3 W250,000/Mon x 17 Mon 12,750,000
Operator . 24 W250,000/Mon x 17 Mom 102,000,000

Total VS 194,650,000




© Table 7.3.5 - Annual Utilitles Cost

T Cénéumption T _
Ratio U.ni_t; Cos.t Cost
Power 200 kW W50/ kvih W79,200,000
Water. 150 m3/day W170/m3 W 8,420,000
Heavy 01l 40, 5kg/year W230/2 W 9,315,000
Gas Treatment  Lime 6,000kg/day W60, 500/t W119,790,000
Pure Water Sodium Sulfite . 0.2kg/day W00/ kg ' W33 ,OO'G
processing Hydrochloric Acid 4Okg/day  WEO/kg W792,000
Sodium Hydroxide 60kg/day - W130,000/t W2,574,000
Boller Clganer: 3kg/day WB,.:OOO/kg H2,97Q,QOO
Deoxidizer 2kg/day W3,000/kg W 1,980,000
 Sodium Hydroxide . . 65kg/day W130,000/t W2,789.000
Wastewater Sulfuric Acid 15kg/day W 500/kg W2,475,000
Treatment Ferric Chlbride_' 70kg/day W i80/kg W4,158,000
Disinfectant lkg/day W330,000/¢t W108,900,000
‘Pneumatic 0il Tkg/day Wl50,000/180kg  W1,925,000
0ils Lubricating 0il ~ 10kg/day W150,000/180kg  W2,750,000
Crease lkg/day W250,000/180kg W458,000
Turbine 011 2kg/day W200,000/180kg W733,000
Subtotal W 349,262,000
Others ~ Subtotal x 0.1 W 34,926,000
Total B - | . - W 384,188,000
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Table 8-1-1 Permissible Discharge Standard (Emission Gas)

Permissible Discharge

‘?01}gtént Standard
Su1fuproxiae-(as 50,) | 1,000 ppm
Nitrogen Oxide (as NO?) 250 ppwm
Ammoniasl ' ) . 250 ppm
Carbon Monoxide (CO): - . | 400 ppm
Hydrogen Chlorlde (HCI)' 25 ppm
Hydrogen Sulfide (H s) 30 ppm

Pust | 300 g/t

Source: hnv110nmenta1 Preservation Law (EPL) 1983
o QFfice of_ﬁnvxronment Republic of Korea
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Table 8-1-2 PermiSsibIé DiScharge Staﬂdard'(WaStewater),'Area B
_Hydrogen “Chemical Biochemi- Suspeqded Content of. Normal : Phenel
o Ton' - Oxygen = cal -Solids Hexane Extractable
- Pollutant Concentra- Demand Oxygen Substancdes | .
' “tion _ . Demand : _ Mineral  Animal &
: i ‘ Cra 0il Vegetable ;
' _ _ i - (mg/1)
Standard..5.8;8,6' 150 or . LSO-br 1$b or "50r .. 30‘dr" 5 or .
less less . less less less’ less
S Cfani&e Chrome -~ Zinc. Cdﬁﬁe%. Cadmium Mergury Organlc : 'Afseniq
Poliutant ’ R : Phospho- _ -
' L o EREE o . - rus _
Amg/1)  (mg/1) (mg/l) (mg/1) (ug/l) (mg/l) (mg/1). (mg /1)
Standard 1 or 2 or 5 6r 3 or O.i of  0.05 af‘ 1 or 0,5 or
S less . 1less less less - less less” : less - . less
Lead ' Hexa- Scluble Fluorlne' :PCB X Coliform Chrdma— Tem~_
Pollutant chrome . Manga- - : Groﬂp ticity _perature
nede ' S ,
T B S (W?N/ = :
Amg/1)  (mg/1) 0 (mg/1) o (mg/l). o (mg/l). 00 ml) (Depree) - {0
Standard L or 0.5t - 10 or 15 or 6;003'6f"3,000 or 400 bf 40 or
less less less. less less less © less less
:Source i EPL;'1983
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Table 8-1-3 Permissible Noise Level Standard

( Unic: dBCA) )

. _ B L Time Zone
Area-. B S Day Evening nght
- y (6:00-18:00) (18:00-26:00) (24:00-6: 00)

: Area other than the rSLdentlal

‘area within a communlty area, - _ : .
'flsherles résources preservation : 60 55 50
area, arable land area, develop-

ment promotlon ‘area and reserved
ar&aa :

Residential area, semi- r851dent1a1 ;
area _ S _ 35 50 - 45

~ Commercial area, semi~industrial _ :
area . _ ' o 65 60 55

Industrial area, exclusive _ _ _
industrial area ' o 70 65 60

- Source: EPL, 1983

@ & R
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Table 8-1-4 Sensory Degree and Coucentration of Odor Sources

(Unit: ppm)

Odor Source

Sensory Degree ]

R 3 R

‘Nydrogen Sulfile - 0.0005 0.006 0.06 0.7 8.0
Methyl Sulfide - 0.0001 ©0.002 0.04 0.8 2

Methyl Mercaptan - 0.0001  0.0007 0.004 0.03 0.2
Methyl Disulfide ~ 0.0003 0.003 0.03 0.3 3
Trimethylamine - 0.0000 0.001 - 0.02 0.2 3
scetoaldehyde - g.002 0.00 0.1 1 10
Styréﬁe' ” - 0.03.. 0.2 0.8 4 20
.Ammonié - .Onl _ 0{6.." 2 | _LO ‘ ép

Acdéptaﬁle‘ UﬁéCdeptéble_

Source: Control of'RanR.Odor, Bureau of Pollution Control, Ték?o
: . Metropolitan Government (TMG), 1978

Note:  The odor sources arve those prescribed by the rank odor

protection law of Japan

Table 8=1-5 SenéorjIDegrees”and Human Sense

Sensory. Degree

~ Human Sernse

0 Not percéiﬁable
1 | _ Slightly perceived .
~ (Detective threshold)

2 . Identifiable oddr'(identi" :
. ) ' fiable threshold) '
‘Acceptable S o
Unacceptable ,

3 . Easy to identifyr'

4 o _Stxbng odor.

5 B Intensive odor

Source: Control of Rank Odor, THG, 19?8
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Table 8-1-6 EnuiroﬁméﬁtaL.Quéliﬁy Standard (Air)

Ttem '  ' i. _ Standard
sulfur dioxide ' " Average annual concentration: ©0.05 ppi or less
{soz) 'Average'ZéehOQr cbncentration: 0,15 ppn or less {(not to he

exceeded 3 or more times per vyear)

carbon monoxide Average concentration: 8 ppm or less
(€O ) S : Average 8~hour concentration: 20 ppm or less (not to be

exceeded 3 or more times per year)

Nitrogen oxide . Average annual conhentration: 0,05 ppwm or less
( NOg ) ' ' Average_1~hbur concentration: 0.15 ppm or less (not to

‘be exceeded .3 or more times per year)

ﬁﬁal_sdspen&ed ) ' 'Average annual concentration: 150 ug/m> or less

particulates : Average 24-hour concentvation: 300 ug/m3 or less (not to
(aspy . a be exceeded 3 or wmore times per year)

oxidants ( as 03) ~~  Average énnqal concentration: 0,02 ppm or less

“Average l-hour concentration: 0,1 ppm or less (not to

be exceeded 3 or more times per year)

%WGroéarbons { HC ) Average annual concentration: 3 ppm or less
o Average l-hour concentration: 10 ppm or less (not to be

exceeded 3 or more times per year)

2 K '
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Table

Environmental Quality Standard

8-1-7 (Water quality of
rivers, lakes and marshes) : :
¢ ¢ 7 STANDARD T
% i Application Hydragen Biochemical ~Chemical Suspended Dissol- Colifap,
E g b Ion Con- Oxygen | Oxygeu Solids  ved - :
A ¥ centration Demand ‘Demand - (88)mg/l Okygen  (MPN/
0 Use (pH) (BOD)mg/1  (COD)mg/l C(DOYmg /L 100 wi)
R . : . . L
Y —
Potabie.supblym
I Class L~ . _ I
L Natural _ 6.5-8.5 l oxr tess 1 or less 25 or 7.3 or 350 or
I - enviroument : less (1) more less
v preservation o '
I - ——
N L
a Potable supply-
IT- ¢lass il ‘ _ .
. - ¥Natural: " -3 or less 3 or less "o 5 or 1,000
. environment : ' (3) more or less
; preservation
Y - :
R Potable supply~
o I Class 111 = = ‘ o _ Do
N Fisheries-Class " ~6'or less & or less oo 5,000
ﬁ Ind supply- . " ' - {15) or less
E .
N Industry supply- , : L - .
¢ IV Class!II Co 6.0-8.5 8 or less 8 or less 100 or - 2 or -
Agriculture ' ; ' ‘less: (15) ‘more
IﬂdﬁstrY~supply4 S : B L No refuse,
v Class III : " 10 or less 10 or less etc, 2or -
' Living environ~ ' Do “floating more
- ment: preservation cen surface
& - .
o A Cadmium: 0,01 mg/l or less
E L Cyanide (CN}: not' detectable
= ' . I :
P Lead (Pb): 0,1 mg/l or less
g A Hexachrome (Cr +8): 0,05 mg/1 or less
M T Arsenic (As); 0,05 mg/l or less
% R Mercury (Hg): Mot detectable =
2 S Polychlorinated biphenyl (PCB): - Not detectable




:CNotes)

 1,_ For lakes and maréﬁes; no BOD standards shall apﬁly; the §8

'éténdérds_shOWH in the parénthESes shall apply,

2, _Fishefies supply-Class 1: Fbr.aquatic organisms living in

waters of low eutrophy

3. Fisheries'supply—class ITy For aquatic organisms living in

waters of medium eutyophy

4, Natural environment preservation: Preservation of such natural

enviromment as natural sight

5. Potable'éupply~CIst 1; Fif for use after filtering or any

other simple treatment

6. Potable supply~Class II: Fit for use after conventional treatment

such as sedimentation, filteting, ete.

7. Potable'supply—cléss III: Fit for use after sophisticated

treatment together with primary treatment

8. indUstry'supplyQClass I: Fit for use after conventional treat-

ment including sedimentation.

.9;“.IndQStry:supﬁiywﬂlaéé IT: Fit for use after sopﬁisticated

treatment including chemical treatment

10.'Indﬁst:y_sﬁPPIYQClass ITT: _Fit for use.after special

treatment.

11, 'Living-environmenf preservation: To.cause no discomfort to

daily life of people
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Table 8-1-8  Envirvoumental Quality Standard (Noise)

in Leq dB(A}

Area Standards

Classification ‘Subject Area : T ' )
- o Day (06:00~ Night (22:00-
22:00) = 1 06:00)
- - Area "A" _ 500 _ 40
Ordinary Area "B" o - 55 __"_ : 45
Aeea y Area "C" 65 N 55
Area "D" 70 - - 65
. Areas HA" and l!BI! . _. . . . 65 . .- . . 55
Road Area "¢' o 70 . 80
Vicinity S : - o
' “Area D" - IS 70

(Notes) 1. Areas and subject:areas.shail'be classified as follows:
(1) Area "A"

Re31dentlal area w1th1n the natural envlronment
'preservatlon area 'touplst ‘and- recreatlonal area and
.

Communlty area pursuant to the proﬁision of Article 6

of the Nationél.Laﬁd:Use'aRd Managemeﬁt Law -

Green area pursuant to the provlelon of Article

'17 of the Urban Plannlng Law

'Exclusive residential area pufsﬂant to the pro-
vision of Article L5 of the Enforcement Decree for

the National Land Use and Management Law.



(2)

3y

(4)

Area withiu'50'meters'from the boundary of a
general‘hOSpital“éite:pursuant to the provision of
Article 3 of the Medical Law '

Area withln 50 météfs.from the boundary of a

'schoo] site purs uanL to the provisxon of Article 81

of the Education Law

. Area HBH

CArea other than the residential area included in

the’ community area pursuant to the provision of

Article 6 of the National Land Use'and:Management_Law

_ Residential area and the seml-vesidential area
pursuant to the prov1sion of Article 15 of the

Enforcement Decree for the Urban Planning Law
Area "GY

Commercial area pursuant to the pfovision of
Article 17 of the Urban Planning Law
Semi~industrial area pursuant to the provision

of the Enforcement Decree for the Urban Plaaning Law

Area "DV

:Iﬁdustrial area and'thé exclusive industrial

~area pursuant to the provision of the Enforcement

Decree for the Urban Planning Law

Tndustrlal area pureuant to the provision of
Article 6 of the National Land Use and Wanagement

Law



The "road" shall mean one with 2 or more lanes.

‘These standards for noise shall not apply ﬁo-the
‘noise produced by the alrcraft, railroad or con-

“struction work,
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High 'density of waste is accompanied
by high level
pollution of

Smell

Leachate

VYector

Fly

' Litterx
_ jﬁ& Gas
Low denSity of waste causes [ '
low level poliution of

Smell.. ' Large scale combustion causes
" Leachate pollution of

Vector - ‘Emission gas

Fly - ' Wastewater

Litter Noise

Fig. 8-2-1 _Eﬁvironmental Factors in Solid Waste Management
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Table 8-?2"1 Pollution Factors of Incineration Plant

-Pollution Factor

—Eq&iﬁment .  Waste~  Emission Odor Noise Vibration Tran§por~
. water Gag i tation
Stack S x
Gas Washer O ) %
Ash Remover s x
Refuse.Pif. _ ' : X ' o
'Pit Crane ' . e
Fan : . . ) : C X
Electri¢ Generator o : . g
Truck Washer _ . o -
Toilet & K{tchen _ - -
Vehicle T X o X o X
Legend: x = Important factor

o= General factor'

Lﬂ@é&ﬁﬁ&%ﬁ@ &%&ﬁEVOhfﬂvvtﬁyazm——lfﬂm
?‘iﬁﬂ&()f’flﬁﬁid g—-3-1 '(31‘:(90

8-2-3 ﬂjﬁﬂ
@ﬁﬂk@ﬁ?éﬁf%%%T%bSﬁ22%ﬂﬁo

Table 8-2-2 _Polluf:ion Factors of 'L'eahdfil.l .éite'

-Léﬁdfill- ) Wastewater TrPathnt.

acxlxty

"Effluent . e :._T- - o X
Leachate C % ' 7

-Rank Odor - _.' o o

Gas . ) ] o

Vectox ' . -

Flies, - o

Litter - _ o

Fire - T : o

Legend: x = Important"fact'or:=

1

Co General factor :

“$£#® %%aﬁﬁmom1uﬁ7fﬁ/ﬂ/4~szfﬂm Bha A

r&s 8- 2 ICHRKT Bo R—
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Table 8~3~1 Chemical Composition of Waste

Quality of Waste

.Component _ oo “Averass
Volatile.matér (%) 27.10 . 33.60
B o j @ - 13.88 17.21

i @ 1.85 2,29

o ¢ 10.42 . 12.92

N W 0.80 1.00

S (%) 0.05 0.06

_ cr () s 0.10 0.12
Moisture content (%) 62.10 51.10
Ash. ¢S 10.80 15&0

~Table 8 ~ 3 — 2 1CRF HERMAO (LS PR O R R CHERI E BB L

TR/ D TD B,
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Table 8-3-2 Conditions for'Forécast‘of Emiésioﬁ Gag "

Quality of Waste

: Itfem

Low L Average
Theoretical air :(Nﬁ3/kg) : 1;4 R O
Air exdeés ratio . : ‘. 1.6 _' - 1.7
Unlt emission gas - | N - _ ._ ('._
et base  (Bm /kg) - _.3.17._ _ 37T
Dry base (Nm /kg) o 2.19 . 2.88
Plant capacity '.(t/day)- : - 600 ' 1 600
Emission gas L o
Wet base (Nm3/n) 79,200. 94,400
- _ o (#22.0 Bw’/s)  (=26.2 M /s)
Dry base . (m3/n) 54,800 S 72,1000
: : T (=15.2 We¥fe) ( 20.0 Nm3/s)

b, FHOMR

—_ﬁﬁmﬁﬁ ( SO J
ﬁ“ﬁl}ﬁﬁﬂiﬁ{hﬁ’ﬁ@;ﬁ&(}\%ﬁ@:ﬁﬂﬂ%%& Table 8 —'3 ~ 3 IR 3‘0

Téble 8—3“3 Forecast'of SﬁlfurnDibkide

Quallty of Waste

Discﬁargé.Leyel-

Low : Avarage
Yolume of sulfur, kg/h P 12.50 . 15,00
Volume. of 80,, Nm o - B PO L R 10.50
Concentration (Dry basé), ppm 160 - - 7 146

—i&ftﬂ(i ( HC £
%?tﬂﬁ!ﬁ&i?ﬁ\!fcn*?ﬁmﬁ,)‘t% X D%{tﬂ L,

Hceom) = 25 X 10 (1m—w) (Xp/Vh) -+ 200

et w ¢ KA
&u-EC&¢@i;x%/9%(%«mA))xom

R7REE LT ES 1€ SEESNEEE AT

814



HAH O HC L PIEOTME A % Table 8 ~ 3 — 4 KR,

Table 8-~3~4 Forecast of Hydrbgén Chloridé

i _ _ _ Qqaiity of Waste
Discharge Level - Low : Average

(w=0.62 - Vd=2,19) (w=0.51 Ve=2.88)

" Conmcentration (dry base); ppm 850 840

Note: Xp % 0.1

*FKF&U$$@%%(NOx)
ﬁxr&ﬁ'#@%%o H%ﬁﬁuw/J 7345 - 1, WER
tﬁ,/a/8*f4K? \Lko
e, B _ i
50, DHRMAREOFUMBEHEFALEL D VEC, BRETDHLEHR
C bnB, HCJ B L CRERE :XEND, FHHEEE 722557
@ﬁﬂ%#ﬁihdﬁmmié&%iEﬂ% ﬂ%b@#&@ﬁﬂﬁﬁ%7
.t£%3/4”5ﬁlfﬁ“ﬁiﬁﬁ.ﬂﬁﬁ&%%AKﬁ.ﬁ%@ﬁ%@

AR R I ELANEBANE N, LT, chbRETAHEINELE
2. Hh b,

(2) KRG B (B
a, ‘T’?ﬂl}iﬁ

mmnx@m&@%<@%%mggéné FoHicidBORR, KEREE
&\ j:’ R@Hﬂ.t‘:ﬁfﬁ\ &Oﬂ%@}&‘%ﬂg’ﬁ:@éo

EN E@ﬁhwﬁbwﬂiﬂ&ﬁ%@ﬂiﬁ“ﬁ%ﬁ&%ﬁ%f%%%@
b, LT TH, %%%E®%kﬁ&&@ﬂmﬁ#6@%%%Xbékb .4
 @&/$/A&ﬁmé°

2 ' . Cz .
C = 4 )
max g UHe Cy =

(iii“) 2](2 ]l.)
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o

m v 3142
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He = Ho + 0.65 ( Hm + Ht )
c e,

ATT e
——/ QxV .

C0.43xU
1+

o Q(T Ta) o _
Ht = 6.37x 98—--———*——— ¥ 2°'x (23010 + — ~ 1)
«Ta . R | _

vz [ Ta V. Ta -

J =i (043 ——— — 028 x—x —— ) + 1.
J Qv 98x4d 98  T-Ta

BV T

273 x 36008

CHo f HEZEE., (m)

Q@ meomyAd (@is)
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‘Table 8~3-5 Conditions for forecést of Air Pollution

Teem - . _Cbnditidné
Pollu_tant ) . S50x% : _HC]._' , NOx_ _ P'a.r:ticulal:e
. . . S . . . 3
Emission rate ' 50 ppm - - 200 ppm 150 ppm 0.05 g/Hm
‘Emission volume- : 94,&00_Nm3/h = 26.2 Nm3/s
Parameter Cz = 0.07 Cy = 0.47 ~n = 0.25
- Temperature ' Gas: 200°C Air: 15°C (70 m, 0.0033 °C/m)
- Stack o  Height: 70 m Diameter: 2.0 m
Climate - Wind speed: 6 m/s Direction: Westerly
o FHOMR

-%m@%%‘ﬁ%%ﬁ@ﬁd%ﬁ&&@lfmmoowﬁﬁ?@c&#ﬁo
e ( Table 8=3=-6),

Table 8~3~6 Forecdst of Dispersed Level of Air pollution

R Pollutant
Forecast ‘Ttem '
SOx ©  HCl NOx  Particulate
cQﬁceﬁtratibﬁ‘ ~ 0.0006ppm 0.002ppm  0.002ppm  0.0006mg/ N

Distan¢e3:km T 4.1 4.1 4.1

d, ?F‘ fﬂﬁ_

m&ﬁ&mﬁﬁkﬁﬁﬁﬁﬁmﬂf#?ﬁ¢ﬂw(TmMB“3~7 o 1t
”51‘t&@%ﬁ%;ékﬁﬁ%«m%§mﬁb<&m%@&%¢bh%

8-17"



Table 8-3-7 Campaxlson of Fozeca%L Air Pollutiou Level'and..

Quallty Standard

Pollutaat

80x - . - CNOx 7o Particulate

Forecabted Level 0.0dé6ppm 0.00prm 0;6 dg/NmB

- Standald Level 0.05ppm  0.05ppm 150 ug/Nm3
Eyaluation ‘ -Cléaréd Cleared. - Cleared
Note: 1. Air quality standérd of HCl is not established.

e, ‘g¢”¢3¥ﬁ6§

ifﬁmfr:r&@#:%%zc I Aﬁé—«tﬁ%@w&fﬁnﬂc X n ;—in:&,%iki )‘n b 5 %5&7&\ H 7
il #%’ﬂ&-ﬂ@&ﬁ%'ﬂ ﬁfﬂﬂ&tﬁa\fﬁ?ézf&ﬁ%& cc-cai“ffgaé-
h&ﬁMﬁJ@%%&4}—/%%k®Km%%F@(PmBm%-l)o

o\ Legeﬁd

;Locat1on oE Proposed =
@'Plant : o :
0 .Contour Ling of:

:ollution Level

" Wind Rose’

Fig. 8-3~1 Exa@plg of Air Pollution by Emission Gas of Stack
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Table 8-3~8 Quality of Water Used for Removing Ash

._Itém : _Quality Item Quality
pH 6~ 12 Pb. 10 - 30 ppm
BOD 600 - 800 ppm ~ or O 0.5 - 1.0 ppm
cop _ 300 - 400 ppm Hg Uﬁdétected
ss. 400 ~ 1000 ppm_' iz 20 ~ 60 ppm
' N~hexane o 10.€_40 ppﬁl." Cu . 0.5 ~ 1;0 ppm
' - 1.0 ﬁpm', '_ Fe _. 40 ~ 100 ppm

cd- . 0.5

Sdurce“ Guxdellne for Construct1on of Inc1nerat10n Facility,
' Japan

mmm @ﬁwﬁﬁm%aﬁbfmé@f ﬁmz%@@®ﬁamgpﬁﬁ
HT%@?&«&?@%

ﬁ.ﬁ$ﬁw$ﬂ®ﬁmﬁm

_t&tj$ﬂ@ﬁm%$@ L EHDERO 3~ 5% Cd b, KM% Table

8~ 3~ 9 WRT,
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‘Table 8-3-9 Quélity of Leachate iniRefuse-Pit

Ttem 'Quali’ty- : : Ttem. o . .‘Qual.l‘-.t}’.- .
pH 4 - 6 ~ Total ~ N 180 *-1,350:ppm
BoD 20,000 = 50,000 ppm  NH, =N 40 - 630 ppm
cop 5,000 = 20,000 ppm P 40 - 620

~ 3,000 ppm. o

85 - 1,000

Source:  QGuideline for Constructlon of Incmeratlon Facxllty, -
' “Japan ‘ '

R K SO W BRI WOK B A, FERPI TR I A Bk, X ol
AKEB NS R DT ES DD, | o
(4) B (/rJ)

B e 5 me% %iﬁ@¢fﬂ ﬂmﬁ@77¢ﬁﬂ@mﬁ%§ﬁf&é B
ﬁﬁ%%@ﬁ@ﬁm%m%%ﬂ@m&m?%@mﬁ LE%&&.I%WL@&
.<ﬁﬁ%ﬁiT®Vmw ?ﬂf&%m&?é

a.ﬁﬂ%ﬁ
%%%Jﬂﬁ ¢ ﬁﬁ,ﬁﬁ) CD'* v - V’\ll/é:'l‘able 8 — 3 — 1 0 éC H\“To

Table.8f3—-10 Po_wer Lev:el of Noise Sov_;lr_ce

Frequency (Hz)

Noise . : ?Qwer
© Qo1 i . R T 1,

Source 63 125 250 500 1000 2000 4000 Level
Blower - 60 64 77 77 Th 65 5281

n%uV«»mmﬂﬂ;biﬁ?éo

L = IAM-"201wr S . o

cet, L T %ﬂ&rm@ﬁﬂﬁ“ﬁ%ﬁﬂfvﬁk 4B (A)
'LQ: /*9"1w~w 81 dB(A) |
o TBh LR YAk C O m
L sl X AEAIA%, 15dB(A)



b, Tl #h

REBUHE O FMBEIC & BB L~ 0 Table 8 - 3 — 1 LICRT & 9 lCFH AN

7o
Table 8*3‘11. Forecast of Noise'ﬁevel
Distance from Wall; (m)
. 5 1 10 20 30
Noise Level [dB(A)] S5z a9 46 40 36
cﬂ Bt . ﬂ

'ﬁﬂwbﬁéﬁﬂ@ﬁﬁL@%%&$ﬂ5wBu)f@b\%mﬁuigﬂ
7 mOMATIIAB(A) T B, HoC, THEBBOME 7 mbl kL
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Fig, 8-3-2 Traffic Flow in Front of the Plant

PRk R
”vlz'sdbvml . | S
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| 2500@/%?%50CCTHVF%%_@%%Q&QHBEG# 

57004/ HOMTED, )
b. FHOMR
.ﬁﬁﬁﬁﬁﬁﬁzﬁﬁﬁziwm343412M%¢¢_

Table 8-3~12 Waste Collection Véhiclés and Number of Lanes

Vehicte 20 . .40 - 60 80 100

Lane U i.se 1.62 0 1.68  1.78 1.80

T g-22
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Table 8-3~13 Conditions for Forecast of Traffic Néiée Level

Item -

Conditions

Ordlnary trafflc volume
' Com9051tlon of Iarge vehlcles“
Average runnxng speed '
Dlstance from noise source

.Adgustment “values

Number of waste collection
vehicls at peak hour

N = 1,000 veh/h

a, = O.3.(a' = 0.7)
v o= 60 kin/h

10 ™’
.M=L4~_dmm'
od ;'~2,5, d3(A):
lﬂb'veh/h~'




g, iﬁﬁwa)%gﬁé
ﬂﬁﬁﬁ&ﬁ&%ﬁﬁ%x&%%vaw%T@m8~3~14Wﬁ%u

Table 8-3-14  Forecast of Traffic Noise

Waste Collection Vehicle

Item - . . . ,
I.ém _ Without “TWieh Comparison
Power level, Lw dB(A) - - 103 104 w1
Noise level, L50 dB(A) 64 65 r1
d. & il

PR RSRIC X R IR I L B BRI VIR 1 dB (A) TD B,
CLOMRICLD, TR .2 THORKCH O NEETORBEF L L
WHELLRAN, |
3 EEOHLAR L
 CHRWBEBRLIKRABRO O bER b OB —BILHE (CO) ¥ L URERLY
(NOx) €35, COH, HRLHS L 3 ICABORELRBIC L - TES 5,
NOX MR U HAPORROBMILIC L b REBEAT VL ELCELS, CO
LOKLTHELANOxOAYENO TH Y, HIBEAKINhTNOICE B,
BB T T M S EA BB - 2 ARELTWADOT, o TREME XA
KEROWEE AT RORPE DT 5,
a. 3O FIE

Bty = 1 & 2 KATER T RO 7 0 + 2% Fig.8 — 3 — 4 [KRT,
b, AER

BRI IC DV T 7~ 408 5] RIS IC 2 TS 7 % 7 v & e < 3

ML, ChbOi iR E A LTNOx DETIHME L RO o

i) 7 s T A



Road and- Traffic : . Emission Factor . : Climaté
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oy

Coanfsion to NO2

" Calculation of €O

Fig. 8—344' Forecast Process.of-Traffic-ﬁir_?ollutidn
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Table 8-3~15  Conditions for Forecast of Traffic Air Pollution

 ftem ' : _  Conditions
Ordinary traffic volume ' ' ' 10,000 ‘.wah,/day-ﬂ-2
Composition of large vehicles 30 %
- Average running speed - _ 60 km/h
: Number of waste collectlon vehlcles ' o 1,000 veh/day
L ]
EmlSSLOﬂ=faCt0r_(g/km-Veh) : o SR EY NOx
Large vehicle - - : 1.54 . 4.58
Small vehicle : - 2.07 1.57

*}  ‘Source: EnlSSlOn Factors of Vehlcle Exhaust Gas for Use aof
unVlronmental Impact Prediction (Draft), Ministry of
Construction, Japan ‘1978

Lo%2 Peak hour trafflc volume is -about 1, OOO vhe/h.
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Concentration of Pbllutants;ppm

Table 8-3~16

Emission Standards for Vehicleézin Korea

NOx

Vehicle Type co
Passenger cars (LPG and gasdliné),”g/km 18,0 2.5
Lavge vehicles_(Dieéel), ppm 980 ' 1 000“1
S S 590%%

©d.

0.02

. “

Direck 3et .type

w2 Buoyancy chamber Lype
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Table 8-3-17 ‘Evaluation of Traffic Air Pellution

Waste Gollection Vehciei

Pollutant Wiihout With Background- Fo;epast 'gcéndgrd Evaluatioy
s *1. _7 w3 : o

CO, ppm 0.016 0.019 - S3.300 0 3.319 7.3 Cleared

NOp, ppm  0.004 - 0.006 . 0.061° % 0.045 0.05  Cleared

Notes: *1, *2  Survey data obtained in Tokyo.
*3 Converted from monthly average standard to annual average
standard :
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.Table_B*&"l Measures to Prevent Pollution

of Incineration Plant

Pbllutiqg S : Measures

Alr Pollution_

Hydrogen Chloride . Wet alkali gas washing method is
(4c1) : recommended. NaOH mist is used to
- absorb HCl gas. The absorption
effectiveness is 90-98%.
Treatment of vapour (white smoke) is
required.

Dust : An electrostatic precipitator is
'  recommended to collect the small
‘particulates (0.01-100 um) which are
“most harmful for humans.

Water Pollution _ .Drainage system of a plant should be
' studied carefully considering
. location, topography, provided
~ facility and utilities. In principle,
a circuit or closed system within the
" site is recommended. .

Gas Washing Water ‘General treatment methods are pH
' “adjustment, coagulation, sedimenta-
tion, and neutralization. The sludge
should be dewatered by a drying bed.

Ash Removal Water Blow and evaporation method is
" recommended to treat the water within
the site.  The water is generally
treated by .pH adjustment, coagulation,
sedimentation, neutralization and
filtration. The sludge is dewatered
by a drying bed.

/ .... cont'd



Pollution

_MeaSuréé'

Refuse Pit Leachate

The treatment method should be -
studied carefully, because the
quantity and quality of leachate
- vary: widely. =~

It should be treated,-in principle,
_ by an evaporat10n~ox1d1&at10n method
in the plante

g4 —2 HHL

'@}

sy ik 2 AFEER T L ROCHELE T R BEISE R Table 8 — 4 — 2 IR

Table 8-4-2 -_Meaéures to Prevent Pollution 6flLandfili

‘Pollution

" Measures

Water Pbllution

Other Pdllﬁtion
Odor, Gas, Vector,
Flies, Litter and Fire

The leachate fxom Landflll should be
treated properly Laklng into-

: con51derat10n, the volume and

characteristlcs of the waste. The

'.general methods are activated sludge,

trickling filter, aerated lagoon, -
and coagulat10n“sed1ment1t1on
methods, :

- Semi aeroblc 1andf111 is8 recommended

to control geueratlon of the
-accompanled pollutlon. Daily cover
using briquet: ash 'is approprldte to
' prevent these problems. The
material for the final cover should
be suitable for. planting ‘dnd later
beneficial use of the land. "
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': Te.‘}hl’e- 9-2-1 - Investment Schedule for Short T

larm Project

,,,,,,, ~ (Inir thoussnd Wom)
o 1986 - l§87 1988 89 T e .
o . 90 -
‘ s - - — = SRR R 94 93 % 97 98 99 2000 ot 0z o3 o4
Local Forsign  Subtotal.  lLocal . Forzign  Subtotsal  lacal - Foreign  Subkatal . L L L ! T : :
e - . — - ; N i 1 L 1 L 1 L L . . Lo L L
113 Asquisition 1,845,000 - 71,845,000 - - - - - H - - L i
mginceving Service 119,160 447,460 566,600 116,280 271,670 387,750 . 43,560 185,990 231,550 - . . . ) T . ) . N
Petail Dedign 119,160 447,440 ° 566,600 47,940 191,760 239,700 - : - - - - - : ) - - ; - ] i )
supervision - - - 68,340 19,7110 148,050 45,560 185,390 231,550 - - - - - . : - - - -
e . 60 : b - - _ . . -
tion - - = 41,750 ’ 55¢ 7 ! - - - ] : ' :
Con:truc. .5.9 1,750 2,234,800 3,1_?6,550 ;A}_P‘q,ﬁhgg. 10,550,200 15,726,950 - R 96,600 _ ) . 205,200 ~ 96,600 . - - .
1. Incinerator - - - 3,639,350 2,234,300 7,694,150 4,305,650 10,550,200 15,355,850 - - - - - - _ ~ - _ . - - - -
- Civil and Boilding = - - - 5,229,750 T 3,229,750 1,763,250 - 1,143,250 - - - - . . - _ _ . _ . - - - -
- Mechanical Equipmeat - - - 229,600 2,234,800 2,464,400 918,400, 8,939,_200 9,857,600 - - - - - . . _ _ - - - - - - -
- Piping - - - - - - 776,000 - 716,000 - - - - - - - - _ - So- - - - - -
- Ebectrical Equipment - - - - - - 1,368,000 1,611,000 2,979,000 - - - - - - _ - - - - - - - - -
b. Teanafer Stan.on : - - - : §82.4.00. - 482,400 371,100 - 3?1,!00 - - - - - 96,600 - - _ 205,200 _ 94,600 - - - -
- Givil and Building’ - - - 441,360 - 441,360 110, 340 - 110,340 - - - - - - - . - - - - - - - ~
- Rquipment - - - ‘4,040 - 41,040 260,760 - 260,760 - - - - - 96,600 - . _ 205, 200 _ 96,600 - . . -
Operetion Vehicles - - - - - - 3,388,000 - 5,338,000 - - - - ~ 5,388,000 1,147,500 - - - - 3,388,000 1,147,500 - - -
s, Collection - - - - - - - 2,893,500 - - 2,893,500 - - - - - 2,893,500 - - - - - 2,893,500 . - - - -
b. Trznsfee . - ~ - - - - 2,494,500 - 2,494,500 - - - - _ 2,494,500 1,147,500 _ _ _ _ 2,494,500 1,147,500 . _ -
Lindfill 194,320 - 198,320 75,010 - 75,010 15,010 - 35,010 75,950 50,320 50,320 23,680 290,020 967,030 2,359,470 . 53,280 53,220 138,230 53,220 53,220 602,300 53,220 53,220 66,660
s Hanjido 198,320 - 198,320 75,010 - 75,010 75,010 - - 75,010 74,950 50320 59,320 23,680. 23,680 23,680 - - - - - : - - - - -
b, Incheon L - - v - - - ~ - - - - - - 766,340 943,350 2,359,420 - 53,280 53,220 138,230 53,220 53,220 602,360 53,220 53,220 66,666
¢. Incheon i1 . - - s - - - - . - - - - - - - - " - X - _ X . - - - - -
Subtotsl 7,162,480 - - 447,440 2,608,920 6,133,060 2,506,270 8,639,310 *10,685,320 16,736,190 213421,510 74,950 50,320 50,320 23,680 290,020 6,451,630 3,506,920 53,2680 53,220 343,430 $3,220 5,537,820 1,749,800 53,220 $3,220 66,660 .
mysical Coatingeasy 21’6.'1:70 44, 140 2,60_5,9'9_0 613,300° 250,630 63,930 1,068,530 1,‘0_1_3,5':0 2,142,150 7,500 5,030 . %,030 2,370 29,600 645,160 150,690 5,330 5,320 34,340 5,320 553,780 174,980 5,320 5,320 6,670
Total 2,378,730 492,180 1,870,910 6,746,340 2,736,900 . 9,303,240 - 11.,'7.53,850 11,809,810 23.563,6§0 82,450 53,350 35,350 26,050 319,020 7,096,790 3,857,610 58,6310 58,540 317,770 SE,540 6,091,600 1,926,780 58,540 58,540 13,330
05 o6 07 08 Totsl
L L L. |8 Local Foreign CTotal
Und bequisition - - - - "1,845,000 - {,845,000
) . : o o S - Kemartks =
Togineering Sevvice - - - - 281,000 904,900 1,185,900 -
Petail Dexign N - - - » 16_7?100 633,200 - . _506'300 {1) Incinerstor (1) OGperation Vehicles
Supervision - - - - - k13,900 165,100 379,600 . : -
: . S ; At fvi ilding, 75% is disbursed ic life i 6 .
Sustruction - -~ 36 £00 _ _ .11.&.13'500 12,785,000 - 24,398, 500 U OFf the investmeat cost of civil and building, 735X is disburae 1) Economic life i yzare
1. Ininerator _ - - - - 10,265,000 12,785,000 23,050,000 In 1987 and 251 ia 1983. . 201 ) Landfild
- . : . . t of h 1 equipments if 4 ndfi
= Civil and Building. - - - - 6,973,600 - 5,973,000 . 2} - Of :the investment cos 8oz ucl;;au quipe .
. : : S i d in 1987 and 80% i .
- Hechsnical Equipment - - - - 1,148,000 11,174,000 12,322,000 . disbureed in 1387 an b . . : .
Pini . . 176000 ’ :'77.6 900 3) Iavestment cost of plping and electrical equipments are L) Investment coats and disburaement acheduls of landfill beth
~ Frpin; b - - - - : . -
ping . oo e ‘disbursed in 1988, _ Hanjide and Tncheon cowplised with Seocul side studies:
~ Electrical Equipment - - - - 1,368,000 1,611,000 7,979,000 . i - R . R . .
S . o . . 4} Econcmic iife ia 20 yesrs, 2) . Project cost to be investad 1s ashared iam proportion to
. : c : ) _ landfill veluzme of the projects.
b. Transfer Station - 96,600 - - 1,348,500 -~ £,348,500 ’ . : .
- Civil snd Buildil ' 551 551,700 (2) Teansfer Station _
w1._an Buil .m_g IJDU l,IIUU (5) Renewal costs for vehicles snd aguipeent sxcept incinerator are
R Eqmpaent ) - 9‘?'-600 N _ 796,800 - - ?9-6'300 i) Of the. investment cost of civil and building, BOX:is disbureed diabursed at the intervsl of their economic life.
%erstion Vehicles - 5,388,000 1,147,500 - 24,994,500 - 26,994,500 - _ in 1987 and 20% in 1588 : . _ _
a. Collection - . 2,893;500 . - 11,574,000 ~ 11,574,000 2)  Of the inveatment cost of equipmenta excluding wheel loader, (%) Opecation/maintenance and depreciation cost is excluded in this
N TNB.E_“. N '2,494,500 1,167,500 ~ 13,420, 500 _ .1-3",.2—0’5.00 .2_01 is disverved in 1987‘ and 801_19 19438, o _ _ Tsble.
T T T - : : 3) ‘Wheel loxder is purchased in 1988 and thie cost (96,000 x .
Landfitl 53,1220 266,340 . 943,350 2,359,520 8;912;980 - ©8,912,980 10° Mon) is fnvelved in the coxt of equipgenta.
1. Hanjido |- S - 595,370 - 594,970 &) Economic 1ife of cfvil and building is 30 years. 10 years for
b 'incheon 1 53,220 e - 4,748,900 . Lot 4,748,300 equipnent and 8 years fof wheel losder,
¢. Incheon 11 - L266,340 943,350 2,359,420 3,569,110 - - 3,569,110 .
fbtotat 53,220 5,250,940 2,090,850 2,359,420 47,645,980 13,689,900 61,336,880
Fiysical Contingency (5,370' 575,090 . 209,090 . 235,940 4,764,700 1,368,990 *...6,133,670
Total 56,340 6,326,020 2,299,940 - 2,595,360 52,411,680 15,058,890 67,470,550 - 3
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. Pigsy 10-1~1 . Work Flow for Financial Analysis

Proposed Bolid Waste
Management for .

Gangdong=Gu

Estimation of
Investment Cost

and O/M costs

“Forecast of Estimation of Forecast of Self-—

Popuiation_and 'Collestidn Fee in Sugtaining Degree

Economy in Future for Solid Waste

Future Hanagément Budget

N S ;:Pfepar§tién of
Cash Fiow for the
Project:at 1984

Prices

Calculation of

"FIRR

N

Forecast of

Bran

Inflation in

Preparation of

Fﬁﬁﬁfe
' Casgh. Flow at

.Altérnativé Sburées

for Funds, Interest

Rates

Current Prices

=

Preparation of

Financial

Statements
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Table 10~l~1. Estimated Cdllectiou-Féé.pf.GaﬁgdonguGu :

(Uuit: million Won)

UV

Unit Fee

Large Amount Sources

(tiyr)

108,655

_ category lyn) 1988 1991 1996. 2001 2005
Independent House 5,500 635.8  672.1  708.4 7447 761.8
Apartment 11,100 1,404.2 1,698.3 1,990.2 2,286.6  "2,422.0
Commercial 20,400 199:9  228.5 - 255.0 © 283.6 295.8
Large Amount Source 4,000 482 .4 506.0. " 576.8 635.6 . 68l.6
Total - 2,722.3 3,104.9° 3,530.4 3,950.5 4,161,2
Unit Collection o _ .‘_ : o
Fee (W/t) - 4,280 4,280 4,230 . 4,180 4,140
Table 10-1-2  Social Structure Information of Gangdong-Gu
- 964 1988 1991 . 1996 2001 . 2605
Population 727,500 950,000 1,080,000 1,210,000 1,340,000 1,400,000
No. of Tndependent 104,225 115,600 122,200 128,800 135,400 138,500
Houses . ' - - S .
No. of Housing 81,143 126,500 153,000 179,500, 206,000 218,200
Complexes g . o - : o
No. of Coﬁméfcial . I ; A K . L E
s cabl{shments 7,529 9,800 11,200 12,500 13,900 14,500
Generation Rate from . 120,600 - 126,500 144,200 158,900 . 170,400
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Table 10-1-3 Operatinn/Mainténanée Cost of Project in Gangdong-Gu

( Uhit:Thousand Won }

-~ Collection _ Tranaportation Travefer Station
dimene e s | et be v T e e e L

1988 | 1,275,004 741,125 | 1,516,139 526,842 207,875 734,717 92,657 27,505 120,162
1989 | 2,550,028 482,250 | 3,032,278 | 1,053,683 415,750 | 1,469,430 185,314 55,010 260, 324
1990 | 2,550,028 - 482,250 | 3,032,278 | 1,053,683 - 415,750 | 1,469,433 185,314 55,010 240, 324
Tlooy | 2,550,028 482,250 | 3,082,278 | 1,053,683 415,750 | 1,469,433 185, 314 55,010 260,124
1992 | 2,550,028 487,250 | 3,032,278 | 1,053,683 . 415,750 | 1,469,433 185, 314 55,010 240,324
1993 | 2,550,028 . 482,250 |.3,032,278 | 1,053,683 415,750 | 1,469,403 1185314 55,010 240,324
1994 | 2,550,028, © 482,250 | 3,032,278 | 1,053,683 415,750 | 1,469,433 185,314 55,010 240,324
1995 | 2,550,028 482,250 | 3,032,278 | 1,845,196 607,000 | 2,452,196 185,314 55,010 240,324
1996 | 2,550,028 482,250 | 3,032,218 | 1,845,195 607,000 | 2,452,196 185, 314 55,010 240, 324
1997 | 2,550,028 492,250 | 3,032,278 | 1,845,196 607,000 | 2,452,196 185, 314 55,010 240,324
1998 {2,550, 028 482,250 | 3,032,278 | 1,845,196 607,000 |. 2,452,196 185, 314 . 55,000 240, 324
1993 2,550,028 482,250 3.h32,27$ " 1,845,196 _ adv.ooo 2,452,196 ' 185, 314 ' 55,010 240,325
2000) 2,550,028 482,250 | 3,032,278 1,845,196 . 607,000 | 2,452,196 | 185,314 55,000 260, 324
2001 2,550,028 482,250 1 1,032,278; _;;845.196 607,000 | 2,452,196 - 185,314 35,010 80,324
002 | 2,550,028 482,250 | 3,032,278 1,845,196 607,000 | 2,452,196 185, 314 55,010 240, 324
2003 | 2,550,028 . 482,250 | 3,032,278 | "1,865,196 607,000 | 2,452,196 185,314 55,010 29,32
2004 | 2,550,028 482,250 | 3,032,278 | 1,845,196  .607,000 | 2,452,196 185,316 55, 010 240, 324
2005 | 2,550,028 482,250 [ 3,032,278°] 1,845,196 607,000 | 2,452,195 | 185,314 . 55,010 240,324
006 | 2,550,028 482,250 | 3,032,276 | 1,845,196 607,000 | 2,452,196 185, 314 55,010 240, 324
2007 | 2,550,028 482,250 | 3,032,298 | 1,845,196 . 607,000 | 2,452,196 185,314 55,010 240,324
W68 { 1,275,014 268,125 | 1,516,139 922,598 © 303,500 | 1,226,098 92,657 27, 505 120,162

(-1,929,000) (-2,523,625) ' (-248,300)

: inciner;atioﬂ Land£ill Total
Without De- D?Pg?; "§§B£6€a1 without De= . Depre~ | .. . | Without De- Depre~ Subtotal

preciaticn . clation precistion ciation preciation ciation
19887 280,179 - - 349,242 629,471 40,693 4,381 44,874 | 2,215,185 830,128 | 3,045,313
1989 | 926,590 1,152,500 |.2,077,09 | 86,955 10,774 | 97,739 | 4,800,580 . 2,116,284 | 5,516,864
1990 | 924,590 © 1,152,500 | 2,077,090, 90,990, 12,077 103,067 | 4,804,605 2,117,587 | 6,922,192
1991 | 924,590 1,152,500 | 2,077,096 35,016 13,379 108,395 | 4,808,631 2,118,889 | 6,927,520
1992 924,590 '1,;52;500_" 2,077,090 95,726 13,734 109, 460 #,809,341 2,119,244 6,928,585
1993 | 924,590° - 1,152,500 *| 2,077,090 L95,726 . 14,090 109,816 | 4,809,341 2,119,600 | 6,928,%1
1094 | 974,590 1,152,500 12,077,090 | 95,726 14,386 110,112 | 4,809,361 - 2,119,896 | 6,929,237
1995 | 924,590 1,152,500 | 2,077,090 272,009 387,796 659,815 | 5,777,147 2,684,556 | ‘8,561,703
1996 | 924,590 1,152,500 | 2,077,090 | 265,977 376,737 842,666 | 5,771,055 2,613,496 | 8,444,552
1997.]. . 926i%90 1,152,500 ] 2,077,090 | . 769,150 382,561 651,701 | 5,776,278 2,679,321 | 8,453,599
1998 | 924,590 1,152,500 | 2,077,090, 273,000 389,737 662,827 | 5,778,218 2,686,497 | 8,464,715
1999 | ¢ 924,590 1,152,%0 | 2,077,090 | 265,927 376,737 |- 642,664 | 5,771,055 2,673,497 | 8,444,552
2000 524;590 1,152,500 2,077,090 270,032 383,377 653,409 5,775,160 . 2,680,137 1§ 8,455,297
001 | 924,500 1,152,500 2,077,090 1 274,522 390,135 664,637 | 5,779,650, 2,686,895 | B,466,545
2002 926,390 1,152,500 '2.677,090 260, 554 363, 716 . $24,270 5,765,682 2,660,476 8,426,158
2003 920,590 52,5000 | 2,007,090 | 263,419 367,73 | e3,180 | 5,768,520 2,668,528 | 8,433,075
2006 | 926,590 1,152,500 | 2,077,090 268,076 375,114 643,190 | 5,773,206 - 2,671,874 | 8,445,078
2005 | 924,500 . 1,152,500 § 2,077,090 | 229,92 346, €98 576,640 | 3,735,070 2,643,458 | 8,378,528
Toos | 576,390 1,152,500 2,077,090 229,942 346,106 | 576,088 | 5,735,070 2,642,866 | 8,377,936
g0071 926,590 1,152,500 | 2,077,090° 229,942 306,106 | 576,048 | 5,735,070 2,642,866 | 8,377,936
w008 | 462,295 576,250 | 1,038,545 129,622 - 342,258 | 471,680 | 2,881,986 1,490,638 | 4,372,624

S ; : ' ' (3,399, 905) (~64, 820, 720)
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Table 10-~1-4  FIRR for Short-iefm Pfdjéét'in Gangddng Gu -

Case = Collection Fee Self~Sustaining-Degréé.(Z) FIRR (Z)

1 At presént level. | 30 - B.0

2 do.. o Y
3 ”&g;' Sy _;. 10.8
4 30% up - R 10.9 |
s Cde. o ase R
6 1988-1995 30% up s
7 __1§9645008 Soi-up - I 45 o 6.2
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