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11

111

( ) 5,110km 1,888km
18,110
Sumatra:473,606km? Kalimantan:539,460km?
Sulawesi:189,216km? Irian Jaya:421,981km?
Jawa Madura:132,187km? 189.08  km?
3,600m
(3,805m)
(3,676m)
(5,030m)
1992 2,000
94 2 180
(Banter
Gebang Landfill Site) West Java Bekasi
DKI Jakarta 40km
1.1.2
6 11
9
27
5 2,000 3,000mm
4,000mm
10 4 4 10
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1.1.3
100 80
300
2
2
8 10 10 14
14 15
1511
1602
1811 1816
1945
1949 1950
1976
2000
1.1.4
11 2000 2 626
839 ( 41 )
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1-1 (2000 )
Nanggroe Aceh Darussalam 3,930,905 | Bali 3,151,162
Sumatera Utara 11,649,655 | Nusa Tenggara Barat 4,009,261
Sumatera Barat 4,248,931 | Nusa Tenggara Timur 3,952,279
Riau 4,957,627 | Kalimantan Barat 4,034,198
Jambi 2,413,846 | Kalimantan Tengah 1,857,000
Sumatera Selatan 6,899,675 | Kalimantan Selatan 2,985,240
Bengkulu 1,567,432 | Kalimantan Timur 2,455,120
Lampung 6,741,439 | Sulawesi Utara 2,012,098
Kep. Bangka Belitung 900,197 | Sulawesi Tengah 2,218,435
DKI Jakarta 8,389,443 | Sulawesi Selatan 8,059,627
Jawa Barat 35,729,537 | Sulawesi Tenggara 1,821,284
Jawa Tengah 31,228,940 | Gorontalo 835,044
DI Yogyakarta 3,122,268 | Maluku 1,205,539
Jawa Timur 34,783,640 | Maluku Utara 785,059
Banten 8,098,780 | Papua 2,220,934
206,264,595
( (BPS); Statistics Indonesia of The Republic of Indonesia)
115
1-1 45
8 7 350 26
( 350
26% 45%
7%
8%
14%
( (CIA); ,
1-1
1.1.6
2000 1 8
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1-2 88.2 9.0
1.8 0.8

5.9%
3.1%
88.2%
( (BPS) ; Sensus Penduduk 2000 )
1-2
117
1
2 1950 1955
1957

1945
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1965
1968
6.7
1997
1998
1999 44
MPR
1 5
2000 MPR
1
2
DPR 2002
MPR
2006 9 20
6
2
6 20046 9 20
@) (DPR)

(Dewan Perwakilan Rakyat : DPR) 500 (462
38 )

2004 550
(2) (MPR)

500 135

(GOLKAR) 128




16

(PDIP) 109
(PPP) 58
(PD) 57
(PKB) 52
(PAN) 52
(11 ) 91 (2004 )
1.1.8
1
1997 7
98 GDP 13.2 1-2
1999 0.8 2000 4.8
1-2
1999 2000 2001 2002 2003
GDP , US 1400 1522 1453 1730 2083
GDP ,US 675 723 676 710 810
0.8 4.8 34 3.7 45
7.8 9.4 12.6 10.0 51
us 487 621 563 572 611
us 240 335 310 313 326
( http://mww.mofa.go.jp)
2
2001 1-3
9,000 4,000 (43.76 )
GDP
26.11
1-3 GDP 2001
GDP
C ) () ()
39,743 43.76 16.39
12,086 13.31 26.11
3,838 4.23 5.64
17,469 19.24 16.10
4,448 4.90 5.35
1,128 1.24 10.17
11,003 12.12 5.49
1,091 1.20 14.75
90,806 100.00 100.0
( (BPS) ; Statistik Indonesia 2001)
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1.2
1.2.1
1
1969 1993
30
1994 2018
2003 2020
2020 90
2020 5
2
1-4 1997
1997 1999 0.1
1.2 2000 6.0 1-3
2000 975 BOE ( : Barrel Oil
Equivalent) 80 BOE(8.2 ) 373 BOE(38.2 )
268 BOE(27.5 ) 25 BOE(2.6 ) 9 BOE(0.9 ) 220
BOE(22.6 )
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1-4
Million BOE ( :Barrel Oil Equivalent)
(%)
1990 30 291 134 22 2 193 673 -
1991 34 306 161 21 2 196 721 7.1
1992 29 314 172 27 2 199 744 3.1
1993 42 329 177 26 2 203 779 4.7
1994 32 329 199 26 3 205 793 1.8
1995 51 354 215 26 4 207 857 8.1
1996 66 368 223 27 5 209 898 4.8
1997 62 359 238 21 5 214 899 0.1
1998 67 366 224 27 7 217 909 1.1
1999 78 349 240 26 8 220 920 1.2
2000 80 373 268 25 9 220 975 6.0
Handbook of Indonesia’s Energy Economy Statistic 2002
22.6% 8.2%
0.9%
2.6% 38.2%
27.5%
1-3 2000
1-5
1997 0.7
3.0 59 1-4 2000
541 BOE 22 BOE(3.4%) 304
BOE(47.4%) 37 BOE(5.8%) 49 BOE(7.6%) LPG 9 BOE(1.4%)
220 BOE(34.4%)
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1-5
Million BOE ( :Barrel Oil Equivalent)
LPG %)
1990 9 169 24 22 3 193 421 -
1991 11 183 24 24 4 196 442 5.0
1992 12 202 24 27 4 199 468 5.9
1993 14 220 26 28 5 203 495 5.8
1994 14 226 29 30 6 205 510 3.0
1995 17 242 32 33 7 207 538 55
1996 16 260 35 38 8 209 566 5.2
1997 16 274 36 42 8 214 591 4.4
1998 18 266 34 43 8 217 587 -0.7
1999 17 284 34 46 8 220 609 3.7
2000 22 304 37 49 9 220 641 5.3
Handbook of Indonesia’s Energy Economy Statistic 2002
3.4%
34.3%
47 4%
LPG
1.4%
7.6%
5.8%
1-4 2000
1.2.2
1
1950 PLN(
Perusahaan Umum Listrik Negara)
1985 15 PLN
PLN
1990
1992 37
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PLN

2002

92,620GWh PLN

34,002GWh(36.6 )

46
1997

1-6

1994
1995

IPP(

83,504GWh(90.2 ) IPP
Power Producer) 9,116GWh(9.8 )

9,998GWh(10.8 )

11,817GWh(12.8 )

23
185

: Independent Power Producer)

2000
SPP( - Small
1-5
31,265GWh(33.8 )
5,532GWh(6.0 )

6GWh(0.01 )
1-7
1-6
GWh
1990 5,675 1,125 9,768 12324 3401 - 32,293
PLN 1995 7,519 16,438 14,367 8571 5938 - 52,833
2000 9110 | 29045 | 28,776 11723 4849 - 83504
P 1990 814 - - - - 4 818
Spp 1995 718 - - 9.9 516 5 1,249
2000 888 2,220 5,226 94.4 682 6 9,116
1990 6,489 1,125 9,768 | 12324 3401 4] 33111
1995 8237 | 16438 | 14,367 8561 6454 5| 54,082
2000 9998 | 31,265 | 34,002 11817 5532 6] 92,620

Handbook of Indonesia’s Energy Economy Statistic 2002

1-10
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12.8%

6.0%

0.01%

33.8%
36.6%
1-5 2000
1-7
Mw
1990 2,095 3,941 1,230 - 140 1,870 9,275
PLN 1995 2,180 4,821 1,020 4,413 308 2,228 14,970
2000 3,015 6,770 1,203 6,863 360 2,550 20,762
PP 1990 834 574 1,499 - - 4,172 7,079
Spp 1995 1,184 2,206 2,030 - - 7,414 12,834
2000 1,184 4,205 2,601 - 165 8,673 16,829
1990 2,929 4,515 2,729 - 140 6,042 16,354
1995 3,364 7,027 3,050 4,413 308 9,642 27,804
2000 4,199 10,975 3,804 6,863 525 11,223 37,591
Handbook of Indonesia’s Energy Economy Statistic 2002
1.2.3
1
(

2004
1-8

2 )

1-1
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1-8
(2000 ) (2010 )
(MW) (thousand BOE)
20,000MW 802 34,600
75,000MW 3,854 41,800
450MW 64 700
50,000MW 302 1,200
4.80kWh/m°/day 5 38
3-6m/sec 0.5 2.50
( The role of energy technology laboratory on the development of clean power plant technology by
Dr. Agus Rusyana Hoetman ; The international workshop on biomass & clean fossil fuel power plant
technology 2004)
8
1995
(SPP:Small Power Production)
PLN PLN
PLN
1996 12 (20kV)
1-9
(6-10pm) ( )
1-9 (1996 12 )
(Rp/kWh)

246.0

216.0

263.0

253.0

; Ministry of Energy and Mineral Resources

1999

1-12
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2002 30
1MW
1.3
1997 1997
23 1982
1.3.1
(1997 23 )
1-10
1-10
[Act
1997 23

Act of the Republic of Indonesia concerning Environmental Management (NO.23,1997)

/Government Regulation

1990 20
Government Regulation of the Republic of Indonesia concerning the Control of Water Pollution
(NO.20,1990)

1999 41
Governmet Regulation of the Republic of Indonesia concering the Control of Air Pollution
(NO.41,1999)

1999 27
Government Regulation of the Republic of Indonesia concerning Environmental Impact Assessment
(NO.27,1999)
/Decree of President
1994 77

1-13
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Decree of President of the Republic of Indonesia concerning Environment Impact Management
Agency (NO.77,1994)

/Decree of the State Minister for Environment

Water

1995 51
Decree of the State Minister for Environment of the Republic of Indonesia concerning Quality
Standards of Liquid Waste for Industry Activities (KEP-51/MENLH/10/1995)

Alir

1995 13

Decree of the State Minister for Environment of Republic of Indonesia concerning Emission
Standards for Stationary Sources (KEP-13/MENLH/3/1995)

Noise, Vibration, Offensive Odor

1996 48
Decree of the State Minister for Environment of Republic of Indonesia concerning Noise Level
Standards (KEP-48/MENLH/11/1996)

1996 49
Decree of the State Minister for Environment of Republic of Indonesia concerning Vibration Level
Standards (KEP-49/MENLH/11/1996)

1996 50
Decree of the State Minister for Environment of Republic of Indonesia concerning Offensive Odor
Level Standards (KEP-50/MENLH/11/1996)

Environmental Impact Assessment

2001 17
Decree of the State Minister for Environment of the Republic of Indonesia concerning the Types of
Business and/or Activity Plans that are Required to be Completed with the Environmental Impact

Assessment

AMDAL( ) 2000

2
Decree of the State Minister for Environment of the Republic of Indonesia concerning Guidelines for
AMDAL Document Evaluation

2000
8
Decree of the State Minister for Environment of the Republic of Indonesia concerning Community

Involvement and Information Openness in the Process of Environmental Impacts Assessment

2000

1-14
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9
Decree of the State Minister for Environment of the Republic of Indonesia concerning Guidelines for

Preparation of Environmental Impacts Assessment Study

2000
40
Decree of the State Minister for Environment of the Republic of Indonesia concerning Guidelines for

Work System of Evaluator Committee for Environmental Impact Assessment

2000
41
Decree of the State Minister for Environment of the Republic of Indonesia concerning Guidelines for

Establishment of Regeneciol/Municipal Evaluator Committee for Environmental Impact Assessment

132
1
1990 20
4

A

B

C

D

4 68
1-11
1-11
A B C D

1. - - - -
2. mg/L 1000 1000 1000 1000
3. NTU 5 - - -
4. - - - -
5. +3
6. TCU 15 - - -
7. (25 ) umho/cm - - - 2250
1. (Hg) mg/L 0.001 0.001 0.002 0.005

1-15
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A B C D
2. (Al mg/L 0.2 - - -
3. mg/L - 0.5 0.02 -
4. (As) mg/L 0.05 0.05 1 1
5. (Ba) mg/L 1.0 1 - -
6. (Fe) mg/L 0.3 5 - -
7. mg/L 0.5 15 15 -
8. (B) mg/L - - - 1
9. (Cd) mg/L 0.005 0.01 0.01 0.01
10. (CaCOy) mg/L 500 - - -
11. mg/L 250 600 - -
12. mg/L - - 0.003 -
13. (Co) mg/L - - - 0.2
14. (Cr® mg/L 0.05 0.05 0.05 1
15. (Mn) mg/L 0.1 0.5 - 2
16. (Na) mg/L 200 - - -
17. mg/L - - - 60
18. (Ni) mg/L - - - 0.5
19. mg/L 10 10 - -
20. mg/L 1.0 1 0.06 -
21. (AQ) mg/L 0.05 - - -
22. (DO) mg/L - >6 >3 -
23.pH - 6.5-8.5 5-9 6-9 5-9
24.  (Se) mg/L 0.01 0.01 0.05 0.05
25. (Zn) mg/L 5 5 0.02 2
26. mg/L 0.1 0.1 0.02 -
27. mg/L 400 400 - -
28. mg/L 0.05 0.1 0.002 -
29. mg/L - - - 18
30. (Cu) mg/L 1.0 1 0.02 0.2
31. (Pb) mg/L 0.05 0.1 0.03 1
32. mg/L - - - 1.25-2.50
b.
1. , mg/L 0.0007 0.017 - -
2. mg/L 0.01 - - -
3.BHC mg/L - - 0.21 -
4. (@) mg/L 0.0001 - - -
5. mg/L - 0.5 - -
6. mg/L 0.0003 0.003 - -
7. mg/L 0.03 - - -
8.2-4D mg/L 0.1 - - -
9.DDT mg/L 0.03 0.042 0.002 -
10. mg/L 0.5 - - -
11.1,2- mg/L 0.01 - - -
12.1,1- mg/L 0.0003 - - -
13. mg/L - 0.001 0.004 -
14, , mg/L 0.003 0.018 - -
15. mg/L 0.00001 - - -
16. mg/L 0.004 0.056 - -
17. mg/L 0.03 0.035 - -

1-16
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A B C D
18. mg/L - 05 0.2 -
19. mg/L - nil 1 -
20. , mg/L - 0.1 0.1 -
21. mg/L 0.01 - - -
22. mg/L - 0.002 - -
23. mg/L 0.1 - - -
24.2,4.6- mg/L 0.01 - - -
25. (KMnQ,) mg/L 10 - - -
1. /100ml 0 2000 - -
2. /100ml 3 10000 - -
1. Ba/L 0.1 0.1 0.1 0.1
2. Bg/L 1.0 1.0 1.0 1.0
( Government Regulation concerning the Control of Water Pollution No.20 of 1990, Appendix1-4)
1 A
B
Cc
D
2
2
(a)
1991
14 15
1995 1995
51 1-12 21
AMDAL
1-12
2

1-17
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(b)

1995

1-13
1995 52
58
1-13
mg/L
i) 2)

1 38 40

2| pH 6-9 6-9

3|SS 200 400

4 | DSS 2000 4000

5| BOD 50 150

6 | COD¢, 100 300

7| Cu 2 3

8 | Zn 5 10

9| Fe 5 10
10 | T-Cr 0.5 1
1] cr” 0.1 0.5
12 | Mn 2 5
13 | Ni 0.2 0.5
14 | T-CN 0.05 0.5
15 | Cd 0.05 0.1
16 | Pb 0.1 1
17 | T-Hg 0.002 0.005
18 | Sn 2 3
19 | As 0.1 0.5
20 | Se 0.05 0.5
21 | Co 0.4 0.6
22| S 0.05 0.1
23 | F 2 3
24 | Cl, 1 2
25 | Hex.ex” 5 10
26 | Hex.ex” 10 50
27 0.5 1
28 | NH3-N 1 5
( Decree of the State Minister for Environment concerning Quality Standards
of Liquid Waste for Industry Activity, No.51 of 1995)
1)
2)
3)
4)

1991
1982

1-18
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1997
1.3.3
1
1988
2
5
1999 41 1-14
1-14
No b
1
(S02) 1 900 pag/Nm?
24 365 pig/Nm®
1 60 pg/Nm?
2 (CO) 1 30,000 ag/Nm? NDIR( NDIR(
24 10,000 pig/Nm® ) )
3 (NO,) 1 400 pig/Nm?
24 150 pag/Nm®
1 100  pag/Nm®
4 (o) 1 235  pg/Nm?
1 50 pg/Nm?
5
(HC) 3 160 pig/Nm? FID( )
6 (PMy) 3
( <10pam) 24 150 pag/Nm
(PM2.5) 24 65 pg/Nm?
(  <25pm) 1 15  pg/Nm?
7 | TSP 24 230  pg/Nm®
1 90 pg/Nm®
8 (Pb) 24 2 pg/Nm®
1 1 pg/Nm?
9 Dustfall . 10 t/km*Bulan Cannister
30hari .
(Pemukiman)
20 t/km?/Bulan
(Industri)
10 (as F) Y 3 pg/Nm? Spesific ion atau
Electrode
90hari 05 pg/Nm®
11 | Fluor Indeks 30hari 40119/100cm?2 Colourimetric Limed Filter
dari kertas limed Paper

1-19
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No b
filter
12 | Khlorine&Khlorine 150  pig/INm® Spesific ion atau
Dioksida 24 Electrode
13 | Sulphat Indeks 1mgS03/100cm3 Colourimetric Lead Peroxida
30hari | Dari Lead Perks Candle
ida
( Peraturan Pemerintah Republik Indonesia Nomor 41 Tahun 1999)
1) hari
2
1995
4
5 1-15
1-15
mg/m®
1. 0.5
2. 10
3. 5
4, 10
5. *1) 1000
6. *2) 35
7. 350
8. 800
9. *3) 35
10. 5
11. 8
12. 8
13. 8
14. 50
15. 12
( Decree of the State Minister for Environment concerning Emission Standards for
Stationary Sources N0.13 of 1995)
25 latm
*1)
*2)NO2
*3)H2S
1.34
1996
48 49 50

1-20
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1
1-16
1-16
/
(DB(A))
a.
1. 55
2. 70
3. 65
4, 50
5. 70
6. 60
7. 70
8.
*
*
70
60
b.
1. 55
2. 55
3. 55
* (Ministry of Communications)
2
1-17
1-17
(x10°m)
(Hz)
4 <100 100 - 500 500 - 1000 > 1000
5 <80 80 - 350 350 - 1000 > 1000
6.3 <70 70 - 275 275-1000 > 1000
8 <50 50 - 160 160 - 500 > 500
10 <37 37-120 120 - 300 > 300
12.5 <32 32-90 90 - 220 > 220
16 <25 25 - 60 60 - 120 > 120
20 <20 20-40 40 -85 > 85
25 <17 17-30 30 -50 >50
315 <12 12-20 20-30 >30
40 <9 9-15 15-20 > 20
50 <8 8-12 12-15 >15
63 <6 6-9 9-12 >12

1-21
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3
1-18
1-18
:NH3 ppm 2.0
:CH3SH ppm 0.002
‘H,S ppm 0.02
:((CH3),)S ppm 0.01
1.4
14.1
1
(Dinas Kebersihan)
(Dinas Kebersihan)
(Dinas Pertamanan)
(Dinas Pekerjaan Umum)
2
)
3 5
JICA 2000
1-22
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200t/ 1998
3

9

1.4.2 ( )

1

1999 JICA 1998

26,320m°/ 1999 7,712,571

0.323t/m*> 1993  JICA : 1

1 1.1/ 1 1

1124 /(2002 )

2001 JICA
1-19 1985 79.49
2001 66.08 3.67 (1985

) 1551 (2001 )

1-19
1985/86 1989/90 1998/99 2001
79.49 73.99 65.05 66.08
7.87 8.28 10.11 8.21
3.65 3.77 3.12 4.08
2.40 3.16 2.45 1.77
0.47 3.16 0.55 1.42
3.67 5.44 11.08 15.51
1.37 2.08 1.90 2.21
0.50 1.77 1.63 0.71
0.48 0.95 411 0.01
100 100 100 100
( JICA,; The investigation of Jakarta solid waste recyclying situation)
2
PBB(Patriot Bangkit Bekasi)
2006
1-20
1989 2003 26.7

1-23
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1-20
(m?3)
1989 5,475,000
1990 5,490,000
1991 5,475,000
1992 6,205,000
1993 6,205,000
1994 6,205,000
1995 6,222,000
1996 6,205,000
1997 6,570,000
1998 6,570,000
1999 6,570,000
2000 6,588,000
2001 6,935,000
2002 6,935,000
2003 6,935,000
( )
1.5 CDM
151
1-21 1994
COo2 748Mton CH4
CcOo2 904Mton
539Mton
1-6
80 COo2 CH4 15
1-21 (1994 )
(Mton/ ) ()
CO2 748.6 82.8
CH4 1345 14.9
N20 18.9 2.1
CF4 2.0 0.2
C2F6 0.2 0.0
904.4 100.0

1-24
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2. 1%
CH,
14 9%

CF,

N2O0 .29

CoFg

\ C0,

82.8%

1-6

CO2

1-22 1-7)

1-22 CO2

(1994 )

CO2
25

(1994 )

(Mton/ )

169.9(22.6%)

50.7

50.0

47.0

C )

22.2

2.Fugitive Fuel Emission

2.0(0.3%)

3.

19.1(2.5%)

4. /

559.4(74.6%)

198.9

303.2

57.2

748.6

1-25
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74._6%

22.6%

2.5%

Fugitive Fuel
Emission
0.3%

1-7  CO2

37
1-23

1-23 CH4

(1994 )

1-8

(1994 )

(Mton/ )

2,395(37.4%)

357

Fugitive Fuel Emission

2,038

0(0%)

3,243(50.6%)

947

2,280

15

367(5.7%)

402(6.3%)

6,409

)

51

1-26
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6.3%
/
5.7% 37.4%
50.6%
0.0%
1-8 CH4 (1994 )
1.5.2
1-24 1994 8
(UNFCCC) 2004
6 10
(2004 17 )
1-24
1994/8
1998/7
2004/6 (DPR)
2004/10
153 CDM ()
DNA(Designated National Authorities/
CDM
CDM ()
1-9

1-27
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CDM
(National Commission for CDM)

(Secretariat)

(Technical Team)

(Expert Group)

(Stakeholder Forum)

1-9 CDM ()

1 CDM

1)CDM

CDM

(National Commission for CDM)

/ Komnas MPB

2)

3)

CDM

Komisi Nasional Mekanisme Pembangunan Bersih
) DNA
CDM

CDM

DNA

1-28
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NGO

4)

CDM
CDM

CDM
5)

CDM

2 CDM

CDM 1-10

1-29



A

)5
A 4
CDM
1
( ) y
) < g 21 <4+ ( )5
v
CDM B
1 )1
v ‘
1-10 CDM
(PDD) (EIA)
4
CDM
CDM
21
CDM
CDM
CDM

1-30
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1-25

CDM

CDM

1-25

CDM

1-31




16

11
111
11.2
113
114
115
116
117
118

1.2
121
122
1.2.3

1.3
131
1.3.2
1.3.3
134

14
141
1.4.2

15 CDM

151
152
153

CDM () oot 27

1-32
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2
2.1
2.1.1
1997 12 3 (COP3)
( ) (
HFCs PFCs SFg)
2008 2012 (GHG: Green House Gas)
1990 6
(CDM: Clean Development Mechanism)
(JI: Joint Implementation) 3 2003
10 JI
CDM
2.1.2 FIS
F/S
JI CDM
(Landfill Gas: LFG) LFG
LFG
LFG LFG
F/S CDM
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2.1.3

Banter Gebang Landfill

LFG
LFG
GHG
Sustainable Development
- LFG
- [ ]
- LFG
214 FIS
F/S 2-1 F/S
DKI
FIS
F/S F/S
F/S F/S
3

SPC
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|
Ministry of Public works
Directorate of Metropolitan Cities
: ,PDD
CDM
Ministry for Environment
PDD Environmental Conservation
DINAS KEBERSIHAN
PROPINSI DKI JAKARTA
P.T.PATRIOT BANGKIT BEKASI
,PDD
2-1 FIS
2.2
2.2.1
LFG
108ha
5
CDM
CDM
CDM
2.2.2
Banter Gebang landfill
site 2-1 2-2
40km
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2-1

Banter Gebang

Bekasi, Banter Gebang

108ha ( ) 83ha

Zone 25ha/18.8ha 2004
Zone 23ha/20ha 2005
Zone 32ha/20.2ha 2005
Zone 13ha/ll.5ha

Zone 15ha/12.5ha

1989 |

PBB

6,935,000m3/ 1,900 m3/

Zone
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JAVA SEA

PRUMECT AREA AP

THE UASTER PLAN OF
BEKASI FIMAL DESPOSEL ZTE

e ——— L —

2-2
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2-1 Zone

2006

6,100

Zone

108ha

1989

2003

2004

PBB

19,000m*( 0.323t/m*

2-2
27

Zone 2005




16

Zone Zone Zone
10m Zone
2-2
:m3
Zone Zone Zone Zone Zone
1989 5,475,000 5,475,000
1990 5,490,000 5,490,000
1991 5,475,000 5,475,000
1992 6,205,000 6,205,000
1993 6,205,000 6,205,000
1994 6,205,000 6,205,000
1995 6,222,000 6,222,000
1996 6,205,000 6,205,000
1997 6,570,000 6,570,000
1998 6,570,000 6,570,000
1999 6,570,000 6,570,000
2000 6,588,000 6,588,000
2001 6,935,000 6,935,000
2002 6,935,000 6,935,000
2003 2,282,438 3,234,098 1,418,464 6,935,000
2004* 1,138,438 1,650,404 650,158 3,439,000
19,038,438 20,167,438 23,516,502 21,218,464 14,173,158 98,024,000
( )
*2004
2.3
LFG
2-3 LFG
LFG LFG
LFG LFG
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2.3.1 LFG
LFG

2.3.2 LFG

LFG
2.3.3 LFG

LFG
2.3.4

10ha
2.4
Zone

LFG

Zone

PVC
PVC

LFG

LFG

LFG
LFG

Zone Zone
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2.5

25.1

8800kcal/kg

21

CH,

21
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2.5.2
LFG
- LFG
2.5.3
CDM LFG
2.5.4
100
2.5.5 Sustainable Development
Sustainable Development 1987

2 -10
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"Our
Common Future"
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Step 0. Preliminary screening based on the starting date of the project activity
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Step 2. Investment analysis Step 3. Barrier analysis

Step 4. Common practice
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4-15 5

4-1 ( 4-2)

4-1

Table 1 Coordinates and Ground Elevation of the PVC Pipes

Coordinates Ground Location
Hole No. Elevation
X Y (EL+m)
Mo.1 254977.443 798648.012 58.128 Zone V
No.2 255032.580 798646011 57.211 Zone V
No.3 265274.271 798818.882 58.036 Zone IVC
No.4 255027.108 798645.934 57.341 Zone V
No.5 254957 556 79B648.012 58.941 Zone V
4-2
Table 2 Summary of the Works
Drilling | PVC Depth Waste Date of Drilling | Date of PVC
Hole Ma. Depth from the | Samples (nos) Work Installation
Ground
Ma.1 14.0 14.0 14 12 - 15 Sept'04 16 Sept'04
MNo.2 14.0 14.0 14 16 - 18 Sept'04 19 Sept'04
MNo.3 14.0 14.0 14 21 - 22 Sept'04 23 Sept'04
MNo.4 14.0 14.0 14 2 -7 Sept'04 8 Sept'04
MNo.5 14.8 14.0 10 8-10 Sept'04 11 Sept'04
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(6)
GEM2000( 4-21)
HFA(Hontzsch :Germany 4-27)
GEM2000
HFA
( 4-26)
4 No.2
11 4
11
BH-
5 10 19
4-3
BH-3 (BH-1 2 4 5:Zone ) 54-56%
100
O2
1%
H.S 70 80ppm CO
BH-3 12-13%

31-36

39-45

2004

35-40%

150 300ppm
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4-4

4-3
o=t INIOKESTA BATAR GENANG LANDFILL SITE LFG GAS SURVEY
oo (] o | omg | e (At & | & | o4 | o Fenarke
Alofy | O \Hpds| 3 | 42 | wos [omm)sn9liea| oex| | .
| @2 \eao) 32 | B | M |ase]sss | el | e —
o |oyso| 22 | 45 s oo | i
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| el s me| |
o3 |y 3 | 30 8
I‘. T
4-28
2004 10 -~11
BH-2 (1.4 -0.3m/s)
BH-4 (0.4-0.7m/s)
BH-1 5 (0.3 0.45m/s)
BH-
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4-4

) ()| s

2004/10/30 BH-2 9:30 33 45 1.45
BH-4 9:40 33 40 0.47

BH-1 9:50 33 43 0.48

BH-5 10:00 33 43 0.49

2004/11/2 BH-2 9:20 32 46 1.28
BH-4 9:25 32 42 0.39

BH-1 9:35 33 42 0.51

BH-5 9:45 38 42 0.42

BH-3 10:20 33 40 0.46

2004/11/27 BH-2 9:30 9.05
BH-4 9:45 0.42

BH-1 10:00 1.60

BH-5 10:15 0.13

BH-3 10:30 0.00

2004/1/26 BH-2 11:30 0.38
BH-4 11:20 0.75

BH-1 11:40 0.45

BH-5 11:50 0.47

BH-3 10:30 0.00

2004/1/27 BH-2 11:30 0.31
BH-4 11:20 0.71

BH-5 11:50 0.34

BH-3 10:30 0.04

(7
TOC(Total Organic Carbon: )
TOC
TOC
4-17
ALS Technichem
1
5
4-29
TOC
5 10 15 20 4
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20
TOC TIC 5
4-29
2
Solid TOC
Analyzer
ALS Technichem (
4-30) 2
TOCITC ( ) ( 4-31)

4-31 Solid TOC/TC

4-5 TOC ppm(mg/kg)
ALS Technichem ALS
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CO;
4-5
TOC (%) TOC
1-3 150 15kg/ton
4-6 139 14kg/ton
7-9 1.10 11kg/ton
10-12 255 26kg/ton
TOC
TOC 1 3%( )
CDM
(IPCC )
Zone BH-3
4-11
4-1,4-2 4-12 4-15
55 4-3
-4.4
TOC
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(8) TOC
1)

TOC

[kg/t] :C,

46 8
4-6 BH-1
TOC (%) TOC( )
1-3 1.50 15kg/ton
4-6 1.39 14kg/ton
7-9 1.10 11kg/ton
10-12 2.55 26kg/ton
4-7 BH-2
TOC (%) TOC( )
1-3 1.33 13kg/ton
4-6 0.98 10kg/ton
7-9 242 24kg/ton
10-12 2.00 20kg/ton
4-8 BH-3
TOC (%) TOC( )
1-3 1.18 12kg/ton
4-6 1.55 16ko/ton
7-9 1.22 12kg/ton
10-12 1.11 11kg/ton
TOC 1 2.5% IPCC
1)~(2) ToC
1)~
Kk
0.15 (
(TOC)
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G, =1.868x C, x (0.014x d +0.28) 1)

G,: t
k:

t [ ]
2) TOC

(2
[m]
0.05 0.15
TOC( )
TOC
TOC
TOC
TOC
(
(CDM
)
) (

[kart]

d:

TOC

10

[

]
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VWL WL—was WWL
x - v *
i Vow Was W é
Viotal i | Wiotar
i Vinea i Wi rea
Viras Waste Wisas |
i +
4-32
( ) "V total
W, +W,., +W,
Y total — T = Wes (3)
VWL +VWW +VWas
W, +W,
Vunsat = — (4)
VWW +VWas
( )
( (2 3)
W +W,
Vet = —W___Was —1,02Mg/m® (5)
VWW + Was
1) @ ( ) 4)
WWL — WWW +WWaS (1_ ytotal ] (6)
Y total -1 Y unsat
(6)
TOC/liquid
BOD COD TOC TOC
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3)

TOC
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412

- 1970
- 1980
- 1990

[4]

[5]
State of the Art

- BIFA GmbH
- INFA GmbH

INFA

30

90
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2
CH; CO,
1 150 250m°
CH,4 55
CO; 45
25
1
OZ NZ
1
CH; CO,
40
4-9
4-9

CH, 55 Vol.-%
CO, 45 Vol.-%
H,S 200 mg/m?
cl 65 mg/m?
F 125 mg/m?
Cr 0,00066 mg/m?
Hg 0,0000414 mg/m?
Cd 0,00564 mg/m?
Pb 0,0051 mg/m?
Zn 0,075 mg/m?

Cu

Ni
Fe 0,00102 mg/m?
PCDD <001 ng/Nm?
PCDF <0,01 ng/Nm®
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0, N;
4-10
4-10
[ %
CH, Co, 0, N,
1 55 45 _ _
2 40 30 6 24
3 45 35 1 18
4 2 3 35 30 5 30
2
4-33 CO,
CH,4 CH,
CH, CH, CO,
55 45
Val.*fs I I (i v
100 - aerob oroerohy  agnaerod chaerob
lsczure l Melhcngdrungl Methcngorung
2 IGarungl -instabil | - stebil
2 +— l C 02 Nz
N 8Q .. |
r . l | —— €03
¥ N/ | * & CH,
: | ll ,oLooooo °s0,
8 l \_ l . AL teanae H2
R 401 Mo ) |
al [ N R |
3 | \ { P\ |
20- l
Fe \r‘ 1
o AP |
g .- L |
—_—
Zeil
4-33

20
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a)

G, =1.868x C, x (0.014 x d +0.28)

d: [ ]

G, t

k:

t [ ]
iii)  Weber

150 250m°/t

[me/]
[kg/t]

20 40

[m3t]

Weber
TC

CH, CO,

160 200Kg/t

0.05 0.15
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G, =1.868xTC x f, x f, x f, x f, x (1—e™")

1.868 [Nm®/kg]
TC [ka/t]
f, 0.8 0.95[]
f, 0.7[-]
fO
0.7[-]
fS
0 1[]
k: 0.05 0.15[1/ ]
t: [ ]
1.25 15
4-11 4-12
200mm 0.1m/s
4-11 A
CH4
- [m/ ] [m/ ] [% ]
1998 120,000 4,757,279 505
1999 125,000 4,832,836 518
2000 155,000 4,880,328 493
2001 150,000 4277150 50.0
2002 150,000 3,835,599 519
2003 150,000 3,740,227 521
50 .
4,000.000 md
180.000 m?
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4-12 B
CH4
- [m¥/ ] [m/ ] [kwh] [%
1998 k. A 3,504,000 7,008,000 49-58
1999 104,000 3,379,000 6,759,800 50-56
2000 123,500 3,932,000 6,608,600 48-56
2001 140,500 4,115,302 6,918,075 52-56
2002 113,200 3,527,130 6,342,890 50-52
2003 90,000 3,035,140 5,234,000 50-52
30
5.500.000 m3
190.000 m2
4.1.3
4-13
IPCC FOD
4-13
Annual LFG Annual CH4 volume Annual CH4
Year volume (m3/year) captured**
(m3/year) (m3/year)
2008 71,454,000 35,727,000 10,236,000
2009 61,501,000 35,751,000 9,724,000
2010 52,935,000 26,467,000 9,212,000
2011 45,561,000 22,781,000 8,701,000
2012 39,215,000 19,607,000 8,189,000
2013 33,753,000 16,876,000 7,677,000
2014 29,051,000 14,526,000 7,165,000
2015 25,005,000 12,502,000 6,653,000
2016 21,522,000 10,761,000 6,142,000
2017 18,524,000 9,262,000 5,630,000
**Annual CH4 captured was estimated from annual gas
CO2 4-14
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4-14 CO2
L.FG. CH, Emission CH, COZ. CO, Emisgion CO, Emission
Emission 3 Capture | Reduction | by Baseline by Project
Vol. (m3/day) (m*/day) (m®day) | (ton/yr) (ton/yr) (ton/yr)
2008 195,765 97,883 28,044 153,538 535,907 382,369
2009 168,497 84,248] 26,641|] 145,861 461,260 315,398
2010 145,026 72,513 25,239 138,184 397,010 258,825
2011 124,825 62,413 23,837 130,508 341,710 211,202
2012 107,438 53,719 22,435 122,831 294,112 171,281
2013 92,473 46,236 21,033] 115,154 253,145 137,991
2014 79,592 39,796 19,630 107,477 217,884 110,407
2015 68,506 34,253 18,228 99,800 187,534 87,734
2016 58,963 29,482 16,826 92,123 161,412 69,289
2017 50,750 25,375 15,424 84,446 138,929 54,483
414 LFG CO2
LFG
CO2 4-15
4-15 CO2
CO, emission _
vol./kg - 0.48
Electicity Price
(US$/kwh) 0.04
% of electricity to - 90%
produce
electricity for - 50
operation Income from
Year mwh/day Electrilfxi]//}(/;::rerated CO, in ton Total Electricity Sales
2008 70.1 23,030,762 10,590 85,511 875,169
2009 66.6 21,879,224 10,060 81,235 831,411
2010 63.1 20,727,686 9,531 76,960 787,652
2011 59.6 19,576,148 9,001 72,684 743,894
2012 56.1 18,424,610 8,472 68,408 700,135
2013 52.6 17,273,072 7,942 64,133 656,377
2014 49.1 16,121,534 7,413 59,857 612,618
2015 45.6 14,969,996 6,883 55,582 568,860
2016 42.1 13,818,457 6,354 51,306 525,101
2017 38.6 12,666,919 5,824 47,031 481,343
CO2 1 /
10 82000
CO2 4-16
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4-16 CO2
CO2 Emission CO2 Emission CO2 Reduction by

Vear by Baseline by Project Project

(ton/year) (ton/year) (ton/year)
2008 536,000 382,000 154,000
2009 461,000 315,000 146,000
2010 397,000 259,000 138,000
2011 342,000 211,000 131,000
2012 294,000 171,000 123,000
2013 253,000 138,000 115,000
2014 218,000 110,000 107,000
2015 188,000 88,000 100,000
2016 161,000 69,000 92,000
2017 139,000 54,000 84,000




16

)
51
511 LFG
1
1971
1977
2 LFG

5-1

5-2

2000
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5-1

13

32

54
43

20

147

14

31

10

13

22
17

56

15

14

33




5-2 2
1 2 3 4 5
Ascom Azusa Bradley Clnnaminson City of Industry
18m 51m 37m 33m 12m
15ha 22ha 24ha 16ha 49ha
1.8><10 kg 6>=<10 kg 7.5%10 kg 2.5%10 kg 3.6<10 kg
Palos Verdes 1953 1960 1979 1970
20 16 28 30
3.9%<10 /
1.4>=<10 / 5.6><10 / 0.6><10 / 1.6>=<10 /
11><10 /
55 60 50 50 50 48 62
4770 4500 4950 4500 4500
Kcal/m2
CO2 S
1978 10 1978 4 1979 8 1979 -
Max60 Min4.4 Mean38 - - -




5-2 2
6 7 8 9 10
MonutainVien PalosVerdes Sheidon Arleta Operating Indastry
12m 45m 38m 90m 35m
12ha 18ha 15ha 61ha 77ha
0.7><10 kg 3.4x<10 kg 20>=<10 kg 2.3%<10 kg 9.9%<10 kg
1975 1975 1962 1979 1973
“ 1974
“ PalosVerdesw
33 12 14 51 24
1.4><10 / 2.1=<10 / 4.2><10 / 22><10 / -
45 50 50 60 50 56 60 47 62
Kcal/m2 6300 8550 9000 4500 9000 4500
CO2 CO2 CO2 )
1978 7 1975 6 1979 12 1979 8 -
- 38 43 38 40 55




512 LFG

LFG Zone
Zone Zone

LFG LFG LFG

0.5

LFG
LFG LFG
LFG LFG LFG
LFG
LFG

LFG
LFG LFG LFG
LFG
LFG

LFG
LFG LFG
(PLN)

LFG ( ) LFG

Zone

LFG

LFG




52 LFG

LFG
5.2.1
LFG LFG
1
EPA
Technical Manual 1993 EPA
5-1
6 15.2cm
Erosion Layer: 18 45.7cm
Min. 6” Soil 1><105cm/
Infiltration Layer:
_________________ Min. 18"Comacted Soil(1><10-5
\4 f.inninnnninn N cm/sec

N

N X

Existing Subgrade

11993 Technical Manual EPA




LFG
LFG

220,000m?2
3,800,000m3

10cm 10cm

30~255cm

50cm
50cm

20cm

5-2
LFG




LFG

LFG
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o o ek

e,
SRR st
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500 1,000

LFG

LFG

LFG

!

LFG

LFG

100

LFG

150

5-6
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5.5m
100m 5 20mm
5-4 LFG

B =/

| ¢————3500 ————»
O
2400
l A/O
e

20-11 1987

AnschluBstuzen fur
Gassaugleitung
Blindflansch

Brunnenkopf

da HDPE-Vollrohr
DN 250

Ton

Bindiges Material

H 0,50m

Filterschicht
Schotter oder Kies
Kornung:>=16/32mm |-

Bodenkappe

Hausmult,
Gewerbeabfalle

E

il

55 LFG




56 LFG

522 LFG

LFG

5-10



5-7

1976

FG

LFG

@200mm

@400mm

@300mm

LFG

5-11



LFG

90

LFG

T T i f T T .t .. %
RN BN B
PN N N N S SN S

LFG
LFG

LFG

LFG

PVC PE HDPE

PVC PE HDPE

LFG

) PVC Poly Vinyl chloride
PE Polyethylene
HDPE High Density Polyethylene

FS
LFG
5-5

Om

30m
@75mm
@200mm

5-12




5-5

@200mm

15m

PVvC

5kglem?

3 10

85

30

200 3,010

@300 950

@400 390m

3~10

—*275m ©200 PVC

! @200

S~ @250

@200PVC
( 5 30 )

GL 5 30_V_

5-8

3><300

10

5 - 13




PVC

7
FRPM
5-6
5-6
200mm
200mm
(PVC )
FRPM
PVC
LFG
PVC
10
PVC
8

S5-7

5-14




5-7

0.08-0.20 /cm?

5 10m/s
2m/s
53.6 38.7 1 ( , )7
CO150 250ppm 70 100ppm 0%
330,000m°/
@300mm
53
1
LFG 5-10
LFG 5-9
LFG LFG
59 LFG
LFG LFG LFG
LFG
5-13
2
LFG
LFG
LFG

5-15




LFG

100
LFG LFG
LFG
3 LFG
LFG ppm
C
NO 400 ppm (0,12% ) SO 100ppm
(0212% ) NO
LFG 5-8 LFG
5-11
5-8 LFG
11kV
4

5-16



LFG
6
5-9
Ix
500 300~700
200 150~300
100 70~150
) 0.85
7
1
2
1 2 LFG LFG
LFG
3
5-10

5-17



5-10

LFG

LFG

*1

2~3

*1

5 - 18




6T - S

ZONE IVD : 11Pipes

Zone-1IV&YV : 122 Pipes
— 2200 :2,806m
—— 300 : 806m
— 2400 :163m

|
i

GAS ENGINE

FACILITIES

LTP IV

ZONE V : 56 Pipes

5-10 LFG




0¢c -9

Z
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17m

5-12

56m
I = ”]J s = 2 2
9 7 0=
|1:3|L — = %L = = ?J 6
o3
P = 9 —F = gl
[] 10 ] 8
oL = J:H L ht J
5-11 LFG
3
4 2 6 7
] | ] | :I
G I T LT T j
N
ol
3
12m

1
2
3
4
5
6
7 Nol (1MW)
8 No2 (AIMW)
9 No3 (AMW)
10 | No4 (AMW)
11 Nol
12 No2
13 No3
14 | No4
No
1
( )
2
3
4
5
6
7
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1
Sk

300A or 400A

200A
200A
200A

!

O

5-13 LFG

\ as /
/ A/ A
\ 71N /7
/ N \

g
~]
i

LFG
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5.4
SPC
SPC
PDD
SPC 5-14
SPC Headquarter
QC/QA Manager
A
Manual Reporting
Instructions
A 4
Bantar Gebang
Operation Site
Resident Engineer
Maintenance Administrators
Operators
5-14

Special Purpose Company
10

PBB
Patriot Bangkit Bekasi

SPC
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]
11 1840
814
10,380 16 3
10,850
55
IRR
Cc02
13
IRR 10 19 EU
uss Us10
Us600
SPC
|
JBIC
CER Verification
5.6
CER 10
CO2 119
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57

2005
2006
2006
2006

2006
2007
2008

2017

10

12

LFG

SPC

IRR

PDD DOE

CDM
CDM EB & Methodology Panel
SPC
CDM EB
CDM
CDM

7 21




6.1
LFG
GHG
GHG
CER(Certified Emission Reduction)
GHG
10
6.2
ACMO0001 LFG
. Consolidated baseline methodology for landfill gas
project activities 4
2004 9

-AM0002: LFG

-AMO0003: LFG

-AM0010: LFG LFG

-AM0011: CH, LFG

ACMO0001

- LFG

- LFG

GHG

- LFG

GHG




6.3

6-1

LFG

CH,

GHG

LFG

LFG

GHG

CH,

GHG

GHG

CH,

GHG

GHG

GHG

LFG

GHG

—_——— - ——_——

6-1

GHG




6.4

LFG

GHG
LFG
LFG
LFG
GHG
ACMO0001
ER,  MDpyjcty MDrgy, ><GWP_CH,
y
ER, GHG t-CO,
MDproject,y
MDyegy
GWP_CH,
EG, MWh

EG,yx CEFeIectricity,y

t-CO,/t-CH,4

GHG

ETy =<C EFthermaI,y

t-CO,

t-CO,




CEl:electricity,y t-COz/MWh

ET, TJ
CEFthermaLy t'COZ/MWh
a M Dproject,y
b M Dregyy
c GWP_CH,
ICPP

21 t-CO,/t-CH,

d EG,
PLN
GHG
0
€ CEFeIectricity,y
PLN
PLN
) ETy
LFG
(g) CEFthermaI.y
LFG




6-1

6-2

6.5

6-2

——— — e,

[ LFe

[ LFe
!
—)

[ cHa

| LrG

LFG
—)
LFG
—)

6-2




6-1

ID (m)
()

1 | LFG 8

2 LFG 8

3 | LFG LFG 8

4

Ic
( , CH, ) Y
5 |LFG CH “CHY/ m
4 LFG

6 LFG m CH 2)
4

7 LFG Pa m CH 2)
4

8 M h m

9 co, tCO,/ 5

MWh co,
10 MWh m
1 MWh m PLN
*1) 1
*2) © latm) CH, 0.0007168tCH,/m°CH,




6-2

QA QC

QA QC
1 LFG
2 LFG
3 LFG LFG
il , CH,
)
5 LFG CH,
6 LFG
7 LFG
8
9 Cco,
10

11
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v
7.1
( AMDAL
) (1982 4 ) 16 (
) 1986
1993 (1993
51 ) 1999 (1999 27 )
711
2001
17
14
( KA-ANDAL TOR;
Terms of Reference TOR) ANDAL
ANDAL ( RKL
RKL) ( RPL
RPL)
7-1 5
4AMW
7-1
No
1 150kV
2 ( 100MW
)
8 55MW
4 15m
200ha
50MW
5 10MW
( )
( (2001
17 )
7.1.2
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7-2
( )
2
12
)
4 12
( )
7-2
a) a) a)
(
() ()
)
(
)
(

b) 2

c) 4 12
b)2 d)
C) (
d) 12 )
e)

(2000
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7.2

7.2.1

7.2.2

7-1

TOR

TOR

TOR

TOR ANDAL RKL RPL TOR

TOR ANDAL RKL RPL

TOR
TOR

TOR
TOR
30

14

ANDAL RKL RPL
ANDAL RKL RPL

(

TOR
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EIATOR

A

EIATOR

EIATOR

v

EIATOR

A

A

ANDAL,RKL,RPL

A\ 4

ANDAL,RKL,RPL

A 4

ANDAL,RKL,RPL

A

A\ 4

ANDAL,RKL,RPL

v

ANDAL,RKL,RPL

A

A 4

A 4

(1999

7-1

2000

27 )
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. EIA
EIA -
A\ 4
\ 4
B | EIATOR
v
| TOR
ANDAL,RKL,RPL
I
v
| ANDAL,RKL,RPL
y
2000
8
7-2
7.3
UKL UKL
UPL UPL UKL UPL
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UKL  UPL RKL
RPL UKL UPL
SPPL
( 73
7-3
/\ (TOR)
(ANDAL)
(AMDAL) ‘ (RKL)
(RPL)
2001 17

- (UKL)
(UPL)

7.4

7.4.1

7-4

7-4
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LFG
LFG
CH4 CO2
LFG
LFG
LNG
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LFG
GHG
7.4.2
7-5
1 2 3 4 5 6
1
Zone
LFG 50cm 1m
( )
2
LFG 122
LFG
3
LFG
4

LFG
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743
4
LFG
LFG Zone Zone
744
LFG LFG
1
(@)
1.3
7-6
7-6
mg/L
1) 2)
1 38 40
2| pH 6-9 6-9
31|SS 200 400
4 | DSS 2000 4000
5| BOD 50 150
6 | COD¢, 100 300
71| Cu 2 3
8| Zn 5 10
9| Fe 5 10
10 | T-Cr 0.5 1
11| cr* 0.1 0.5
12 | Mn 2 5
13 | Ni 0.2 0.5
14 | T-CN 0.05 0.5
15| Cd 0.05 0.1
16 | Pb 0.1 1
17 | T-Hg 0.002 0.005
18 | Sn 2 3
19 | As 0.1 0.5
20 | Se 0.05 0.5
21 | Co 0.4 0.6

LFG

Zone
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22| S 0.05 0.1
23 | F 2 3
24 | Cl, 1 2
25 | Hex.ex” 5 10
26 | Hex.ex” 10 50
27 0.5 1
28 | NH3-N 1 5
( Decree of the State Minister for Environment concerning Quality Standards
of Liquid Waste for Industry Activity, No.51 of 1995)
1
)
3)
4)
(b)
4
7-7
NOx NOx
200ppm(0,12 ) SO, 100ppm(0,12
mg/m®
1. 0.5
2. 10
3. 5
4. 10
5. *1) 1000
6. *2) 35
7. 350
8. 800
9. *3) 35
10. 5
11. 8
12. 8
13. 8
14. 50
15. 12
( Decree of the State Minister for Environment concerning Emission Standards for
Stationary Sources N0.13 of 1995)
25
*l)
*2)NO,
*3)H,S

7 -10
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(©)
7-8
70dB(A)
7-8
/
(dB(A)
a.
1. 55
2. 70
3. 65
4, 50
5. 70
6. 60
7. 70
8.
*
*
70
60
b.
1. 55
2. 55
3. 55
* (Ministry of Communications)
(d)
7-9
7-9
(x10°m)
(Hz)
4 <100 100 - 500 500 - 1000 > 1000
5 <80 80 - 350 350 - 1000 > 1000
6.3 <70 70 - 275 275-1000 > 1000
8 <50 50 - 160 160 - 500 > 500
10 <37 37-120 120 - 300 > 300
12.5 <32 32-90 90 - 220 > 220
16 <25 25 - 60 60 - 120 > 120
20 <20 20-40 40 -85 > 85
25 <17 17-30 30 -50 >50
315 <12 12-20 20-30 >30
40 <9 9-15 15-20 > 20
50 <8 8-12 12-15 >15
63 <6 6-9 9-12 >12

7-1




(€)

7-10
7-10

:‘NH; ppm 2.0

:CH3SH ppm 0.002

‘H,S ppm 0.02
:((CH3),)S ppm 0.01

745
1
7-11
. 8 30 5 30

7 -12
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7-12
NOx
NO 200ppm (0212% ) 100ppm
(0212% )
FG LFG
LFG
5m
5m 10m

7 -13




PDD
Stakeholders
8.1 Stakeholders
8-1

1)

CDM
2)

EIA
1) PLN
2 PBB (Patriot Bangkit Bekasi)




8-2
2004/10/28 MOE
CDM
2004/11/1
DOMHRI

2004/11/2
2004/11/4 DOEMR
2004/11/5

PLN PLN
2005/1/25
2005/1/25 DOMHRI
2005/1/28 PBB (Patriot Bangkit Bekasi) PBB




8.2

8.2.1

Department of Housing and Regional Infrastructure: DOHRI

Ir. Kati Andraini D., MPIA, Counter Part Team Chairman

CDM FS

Recognition (Supporting) Letter

Department of Energy and Mineral Resources: DOEMR

CDM

Mr. Dadan Kusdiana, Mr. Bambang Purwatmo, Ms. Fitria Astuti Firman

CDM FS




Ministry of Environment: MOE

( )
CDM
Mr. Sudariyono,
CDM FS
CDM
CDM
2
Mr_Amir Sagala
Mr.Rusman Sagara
CDM FS

CDM




CDM

Mr.Dadan Kusdiana

CDM

Mr.Dedi Djuanda

CDM




8.2.2

PLN

Mr.Ario Senoaji

SREP

2

Patriot Bangkit Bekasi

Mr.Arief

CDM

FS
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8.3

CDM

CDM




LFG

PLN

Patriot Bangkit Bekasi

CDM

CDM
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9.1

LFG
60

9-1
9-1

|

US$

6,000,000.00

US$

0.00

0%

10

US$

0.00

US$

240,000.00

5.78%

30%

0.00

12.5%

5%

O|O|N O[OS W

CDM

5%

9.2

IPCC
Order Decay Model

9-2

ZonelV

ZoneV
First

(TOC)

80.00

kgl/t

(k value)

0.15

50%

(Ge)

146.45

20%

0.07

1.00

120

0.323

OO || N[OOI D> | W[N]

|

50
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9.3

PLN
kwh Us0.04
-9.3
9-3
EU
uss us1o0
-9.7
9-3
1|co? 0.48|/kg
2 US$ 0.04|/kwh
3 90%
CER
1 CER $5.00
2 CER 30%
3 CER $10.00
4 CER 70%
1 8,600.00{kcal/m3
2 Calorie to Joule 4.1861|J/cal
3 25%
9-4 88
CO, emission _
vol./kg - 0.48
Electicity Price _
(US$/kwh) - 0.04
% of electricity to _ 90%
produce
electrlcn_y for _ 50
operation Income from
Vear mwh/day Electricity Generated CO, in ton Electricity Sales
kwh/year
2008 70.1 23,030,762 10,590 875,169
2009 66.6 21,879,224 10,060 831,411
2010 63.1 20,727,686 9,531 787,652
2011 59.6 19,576,148 9,001 743,894
2012 56.1 18,424,610 8,472 700,135
2013 52.6 17,273,072 7,942 656,377
2014 49.1 16,121,534 7,413 612,618
2015 45.6 14,969,996 6,883 568,860
2016 421 13,818,457 6,354 525,101
2017 38.6 12,666,919 5,824 481,343
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F.0.D.
IRR
9-6 9-7
Co, 12 9-6
IRR 18 9-7
EU uss
Us10 3 7
9-5 TOC CER 10 IRR
MW use0
IRR=18%
CER IRR 20%
9-5 IRR
(US$) 7,000,000.00]6,000,000.00] 5,000,000.00
(Us$) 240,000.00] 240,000.00{ 240,000.00
12.5% 12.5% 12.5%
TOC 80.00 80.00 80.00
Fix CER 30% 30% 30%
Market CER 70% 70% 70%
IRR 14% 18% 23%)
MW MW MW
TOC
(US$) 6,000,000.00{6,000,000.00]| 6,000,000.00
(Us$) 240,000.00f 240,000.00{ 240,000.00
12.5% 12.5% 12.5%
TOC 60.00 80.00 100.00
Fix CER 30% 30% 30%
Market CER 70% 70% 70%
IRR 9% 18% 25%)
CER
(US$) 6,000,000.00{6,000,000.00{ 6,000,000.00{6,000,000.00{ 6,000,000.00] 6,000,000.00
(US9) 240,000.00f 240,000.00( 240,000.00f 240,000.00( 240,000.00] 240,000.00
12.5% 12.5% 12.5% 12.5% 12.5% 12.5%
TOC 80.00 80.00 80.00 80.00 80.00 80.00
Fix CER 100% 70% 50% 30% 0% 0%
Market CER 0% 30% 50% 70% 100% 0%
IRR % 13% 16% 18% 21% -12%
Captured ratio TOC=80

FixCER US 5

MarketCER US$10

9-3
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9-6 CER IRR

D. CALCULATION OF INTERNAL RATE OF RETURN

initial value (project value) = 6,000,000.00|US$

loan amount = 0.00

returning period (year) = 10

operational period (year) = 10

salvage value = 0.00

inflation rate = 5.78%

corporate tax = 30.00%

discount rate = 9.50% 2,443,082.46
subsidy = 0.00%

operation cost present

capital cost

operation cost
future

depreciation
present

depreciation
future

benefit present

benefit future

taxable amount

tax future

net profit
future

6,000,000.00 -6,000,000.00

240,000.00 253,872.00 750,000.00 793,350.00 0.00 875,168.97 -172,053.03 0.00 621,296.97
240,000.00 268,545.80 750,000.00 839,205.63 0.00 831,410.52 -276,340.91 0.00 562,864.72
240,000.00 284,067.75 750,000.00 887,711.72 0.00 787,652.08 -384,127.39 0.00 503,584.33
240,000.00 300,486.86 750,000.00 939,021.45 0.00 743,893.63 -495,614.69 0.00 443,406.76
240,000.00 317,855.01 750,000.00 993,296.89 0.00 700,135.18 -611,016.72 0.00 382,280.17
240,000.00 336,227.02 750,000.00 1,050,709.45 0.00 656,376.73 -730,559.75 0.00 320,149.70
240,000.00 355,660.95 750,000.00 1,111,440.46 0.00 612,618.28 -854,483.13 0.00 256,957.33
240,000.00 376,218.15 750,000.00 1,175,681.72 0.00 568,859.83 -983,040.04 0.00 192,641.68
240,000.00 397,963.56 0.00 0.00 0.00 525,101.38 127,137.83 38,141.35 88,996.48
240,000.00 420,965.85 0.00 0.00 0.00 481,342.94 60,377.08 18,113.12 42,263.96

2,400,000.00 6,000,000.00 6,000,000.00 7,790,417.32 6,782,559.54 56,254.47 3,414,442.12

Project IRR= -12%




16

9-7 CER

IRR CER$5 $10

D. CALCULATION OF INTERNAL RATE OF RETURN

initial value (project value) = 6,000,000.00|US$

loan amount = 0.00

returning period (year) = 10

operational period (year) = 10

salvage value = 0.00

inflation rate = 5.78%

corporate tax = 30.00%

discount rate = 9.50% 7,984,497.54
subsidy = 0.00%

operation cost present

capital cost

6,000,000.00

operation cost
future

depreciation
present

depreciation
future

benefit present

benefit future

taxable amount

tax future

net profit
future

-6,000,000.00

240,000.00 253,872.00 750,000.00 793,350.00 0.00 2,200,501.22 1,153,279.22 345,983.77| 1,600,645.46
240,000.00 268,545.80 750,000.00 839,205.63 0.00 2,090,476.16 982,724.73 294,817.42| 1,527,112.94
240,000.00 284,067.75 750,000.00 887,711.72 0.00 1,980,451.10 808,671.64 242,601.49| 1,453,781.86
240,000.00 300,486.86 750,000.00 939,021.45 0.00 1,870,426.04 630,917.72 189,275.32| 1,380,663.86
240,000.00 317,855.01 750,000.00 993,296.89 0.00 1,760,400.98 449,249.08 134,774.72| 1,307,771.25
240,000.00 336,227.02 750,000.00 1,050,709.45 0.00 1,650,375.92 263,439.44 79,031.83| 1,235,117.06
240,000.00 355,660.95 750,000.00 1,111,440.46 0.00 1,540,350.86 73,249.45 21,974.84| 1,162,715.07
240,000.00 376,218.15 750,000.00 1,175,681.72 0.00 1,430,325.80 -121,574.07 0.00| 1,054,107.65
240,000.00 397,963.56 0.00 0.00 0.00 1,320,300.73 922,337.18 276,701.15 645,636.02
240,000.00 420,965.85 0.00 0.00 0.00 1,210,275.67 789,309.82 236,792.95 552,516.87
2,400,000.00 6,000,000.00 6,000,000.00 7,790,417.32 17,053,884.49 1,821,953.49 | 11,920,068.05
Project IRR= 18%

9-5




16

US600

600

CDM

Co,

9-6

10

IRR10

Co,

19



10

10.1
PDD OE LRQA
LRQA UNFCC Indicative Letter
DOE

1ETA

OE PDD OE

OE

10-1





