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1
11
111
13,000 186
5
11
(Kabu- (Kota-| (Keca- «d
esa/Kel (
( km) O) paten) |madya) |matan) urahan) y* any* () )
56,501, 3.03% 17 4 241 5,965 4,089 79 979 4.3
72,428 3.89% 18 7 326 5,459 12,123 165 2,729 4.5
42,225 2.26%) 12 7 158| 892 4,535 106 1071 4.2
87,844 4.72% 9 2 124 1,426 5,712 60 1364 4.3
8,084 0.43% 4 2 41 249
16,424 0.88%) 6| 1 36 320 1,024 63 243 4.2
45,348 2.43% 9 1 87 1,189 2,625 49 644 4.0)
60,303 3.24%) 10| 4 153| 2,727 6,628 71 1,548 4.2
19,795 1.06% 8 1 73 1,194 1,549 78 373 4.2
37,735 2.02% 8 2 164 2,131 7,064 200 1,681 4.2
446,687 24.0% 101 31 1,403 21,552 45,349 94 10,632,
740.29 0.03% 1 5 44 267, 8,750 13,177, 2,152 4.0
36,925 1.98% 16 9 560 5778 38,611 1116 10,196 3.8
32,800 1.76% 29 6 564 8,561 32,543 1000| 8,352 3.8
3133 0.16% 4 1 78 438 3,223 1012 960 3.3
46,690 2.50% 29 9 654 8,467 36,482 761 9,965 3.7
9,019 0.48% 4 2 132 1484 9,129 1055 2,180 4.2
129,306 6.95% 83 32 2,032 24995 128738 1,009 33,805
5449 0.29% 8 1 56 691 3,397 603 867, 39
19,709 1.05% 7 2 100 792 4,084 203 1059 3.8
46,138 2.48% 15 1 194 2,599 4,156 88 881 4.6
71,296 3.83% 30 4 350 4,082 11,637, 159 2,807
120,114 6.45% 10 2 149 1,489 4,033 27 910 4.5
153,565] 8.25% 13 1 91 1,348 1870 12 477 4.0
38,884 2.09% 11 2 123 1,956 3,227 74 834 3.8
194,849 10.47% 9 4 122 1,378 2,766 12 686 4.1
507,412 27.27% 43 9 485 6,171 11,896 21 2,907
13931 0.74% 6) 3 109 1,204 2,159 141 597, 3.7
68,090 3.66% 9 1 99 1,440 2,253 35 528 4.3
46,116 2.47%) 20 2 244 2,580 8369 134 1,896 44
36,757 1.97% 8 2 117 1,613 1,923 50 432 4.4
12165 0.65% 4 1 40 450 897 73 230 39
16,787 0.90% 5 0 44 359
193,847 10.41% 52 9 653 7,646 15,601 81 3,683
47,350 2.54% 7 1 57 874 1,244 26 256 4.8
39,960 2.14% 6 2 45 756 873 28 182 4.6)
114,566 6.15% 19 1 173 2,587
309,934 16.65% 8 1 79 1,195 2,516 7 627 4.0
511,811 27.51% 40 5 354 5412 4,633 10 1,065 47
1,860,360 100.00%) 349 90 5277 69858 217,854 115 54,899 4.3
( )*2004 6 2005 4 28 2004 12
1990 2000
( ) Badan Pusat Statistik (2004)
6 11
95 141
1, 888 5, 110

11
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( ) EastEdge,http://www.eastedge.com/indonesia/map.html

2.17 2004
27
87 10 2
170km
2
200 100
2 000
2.6
700
250 3
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27
26.4 26.8 25.9 22.3
113
114
1928 10 28
1945
1900
115
87 10
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1222
13
1292
14
15
13
14
15
1480
16
16
1590
16 1602 (VOC)
vOC
1640
18
vOoC 1755
VoC
1798
1811
19 (1821 37) (1825 30)
1870
1941
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2
2004 1999
2004 2002 2003
31 12 22 23
4
2004 9 20
1 2004 12
1 2005 10 1
108 2002 10 2
1 100
3
2004
1.2
6 9 1
1.2
3 6 9 1 3 6 9 1
72.8 54.6 68.8 56.8 535 44.7 52.6 45.0
66.5 56.6 69.2 55.7 51.8 44.2 51.6 409
52.3 39.6 53.3 36.9 33.6 25.3 34.2 22.3
58.0 44.8 575 50.2 417 305 42.4 374

( ) KOMPAS http://www.kompas.com/kompas-cetak/

1-2

1-8
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17

1-9

6 9 1 6 9 1 6 9 1
70.7 52.6 47.9 63.2 60.2 52.7 77.3 81.9 735
72.4 54.7 54.8 58.5 55.7 46.5 77.8 82.3 73.0
67.3 52.0 44.1 54.0 58.0 472 69.6 775 64.2
76.1 57.1 54.2 62.0 63.1 51.6 74.5 78.6 70.1
( ) KOMPAS http://www.kompas.com/kompas-cetak/
1.3
2004
3
MPR
MPR DPR DPD
5 1 MPR
678 550 128
32 4 MPR 5
DPR
DPR 1 1
DPR 550 5
2004 4 5 1999 6 7
1.4
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14
2004 4 5 1999
24,480,757 21.58% 128 22.44% 120
21,026,629 18.53% 109 33.74% 153
PKB) 11,989,564 10.57% 52 12.64% 51
PPP) 9,248,764 8.15% 58 10.71% 58
PD) 8,455,225 7.45% 57 - -
PKS) 8,325,020 7.34% 45 1.36% 7
PAN) 7,303,324 6.44% 52 7.12% 34
(PBB) 2,970,487 2.62% 11 1.94% 13
PBR) 2,764,998 2.44% 13 - -
PDS) 2,414,254 2.13% 12 - -
2

( )Departement of Foreign Affair Republic of Indonesia,http://www.dfa-deplu.go.id/

2004

20046 9 20

DPD
DPD

4
2004

1-10

1.2
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[ I
1.2
(1 BAPPENAS LAN ANRI
BKN BPS BSN BAPETEN
BATAN BIN BKKBN LAPAN
BPKP LIPI BPPT BKPM
BPN BPOM LIN
( 22005 1 31 2005 5
( ) 2005
1.1.8
2002 2003 3 4
2004 5 2005 2009
6-7 2009 7-8

1-11
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2005
2005 5
6.6 8
1973 1979
2005
10 1 1
1 100
2005 10 1
126 186.7
1 GDP
3 6.1
4.3 2 5 6.6
2004 6
2 1988 1990
22 36 2005 1
8 1 9 /
21 12 2.6 76
18 24
25
19

1-12
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2005 ASEAN 5
GDP 163 2005 6 50
15 2005 2009
2005 2009
55 7.6 6.6
4.3 53 4.8
146 12.8 137
5.7 10.1 79
9.5 51 -
16.6 8.2 -
7.0 3.0 -
-0.7 0.3 -
216 126 -
26.3 19.2 -
2004
BAPENAS 3
2009
16
2005 | 2006 | 2007 | 2008 | 2009 5
529 653 806 962 1,123 | 4,073
21.0 23.1 253 27.1 28.5 254
16.4 15.6 141 141 145 14.7
83.6 844 85.9 85.9 85.5 85.3
11.7 118 121 131 143 12.8
96.2 90.3 88.3 86.1 83.7 87.8
-7.9 -2.1 -04 0.8 20 -0.7
( ) (2004)
1 GDP 40
GDP
7.5
GDP 1-6
4,073

1-13
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85 88
1.2
1.2.1
4
2000 2030
1% 1%
6%
29% 28%
54% 424
23%
14%
9,800 2 7,600
13
() /
2000 2030 1-3
2000 9,800 ( ) 3.5
2030 2 7,600
1
0.1
3
3
54 7 9,000
1989 1998 6,650 77
5,110
2000 2030 5.2
70 1.4 /Kh

1-14
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2.5 /kWh
2000 14 2030 23
Cc02
5
53
6,800 1,145 904
1971 1.3 2000 14
2002 67
2
3.5 2000 2030
1990 1980
1984 PTPGN
Pertamina
1.7
1983 1993 2002 2003
m3 1.19 1.82 2.56 2.56 35.2 1.50%
( ) (2004)
1.7 2003 2.56 3
71 33
30 15 7 6

1-15
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LNG
ASEAN
LNG LNG 2000
LNG 1,370 75
LNG 74 20 13 9 7
UAE7 2
LNG
2 2003 634
1,973 2,608
3 LNG
LNG 2003
67% LNG 30%
2 LNG 2007 3 LNG
700
2 2002 260
2004 - 115
2008 340
745
LNG

1-16
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18
Arun 1971 15 cf 1978 LNG
Mobil Arun LNG 2010
2005
Badak Bontang Bontang LNG 1977
LNG
Natuna D-a 1995 1 Exxon Natuna 480
/ 1,500-2,000 / LNG
71 2
30 cf/ <30 LNG PL
PL
2003 2007
Natuna 1997 5 Singapore 480km  PL 2000
15 «cf/ 35 «cf/ 1999 11 Conoco
cf
Irian Jaya Irian Jaya Wiriagar  Arco
6-7 cf LNG Tangguh (Pertamina
Arco )
0.0268 3 (1t=26.7cf)
( YMEMR http://www.esdm.go.id
3
1994 79
B/D 1997 70 B/D 1998 67 B/D 2003 34 B/D
90
1-9 16.09
(2005 )

1-17
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19
10
/ +
1996/1997 87,630 20,137 22.97% 11,235 1821 13.94%
1997/1998 107,965 30,559.0 | 28.30% | 16,921.0 2,820.0 14.28%
1998/1999 | 146,8720 | 41,368.0 | 28.16% | 10,7010 4,730.0 30.65%
1999/2000 | 204,422.0 | 58,482.0 | 28.60% | 28,898.0 6,956.0 19.40%
2001 205,335.0 | 104,143.0 | 50.71% | 589500 [ 22,091.0 27.25%
2002 299,183.0 | 80,1390 | 26.78% | 47,679.0 16,347.0 25.53%
2003 303,926.0 | 784780 | 2582% | 41,679.0 18,685.0 30.95%
2004 349,300.0 | 57,135.0 16.35% | 28,248.0 15,754.0 35.80%
2005 377,163.0 | 60,690.0 16.09% | 31,856.0 15,265.0 32.3%
( )DEPKEU http://www.depkeu.go.id/
1990
1999 2,300 TOE 2005 3,480 TOE
1990
1.10
1980 | 1985 | 1990 | 1995 | 1996 | 1997 | 1998 | 1999 ] 2005 | 2010 | 2020
1160 | 918 54.1 53.2 49.8 49.8 49.8 49.8 47.0 47.0 47.0
/ 1575 | 1181 | 1231 | 1332 | 1326 | 133.0 | 1315 | 1402 | 1422 | 1502 | 84.0
/ 105 74 134 18.7 18.9 19.0 21.2 46.0 69.6 864 | 1792
/ 98.8 70.5 68.4 74.3 70.6 70.7 67.8 92.8 92.2 96.4 63.2
( JAPERC http://www.ieej.or.jp/aperc/
1.10 2005 47 1980
116 59
Duri  Minas
Lasmo  Kurau (1986

Maxus Energy  Intan

(1987

) Widuri

1-18
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1980 157.5 B/D 1990
120-140 B/D Duri 2 3
1990 130 140 B/D 1998 131.5 B/D 2005
142.2 B/D 2005 92.2 B/D 69.6 B/D
1997
95
111 /
1985 1990 1995 1996 1997 1998 2004
83.7 7513 | 8864 | 8864 | 9297 | 9297 [ 10555
50.14 | 7112 | 8543 | 89.29 | 88.76 | 8842 | 101.16
4628 | 6297 | 7747 | 8654 | 9469 | 89.99 | 11437
1498 | 2397 | 2941 | 29.71 | 2573 | 22.08 14.35
( )JOPEC,http.//www.opec.org/
1.11 1990
1996 2004
105.55 B/
2
1997
1998 1990 2005 10

1-19
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4

Pertamina

ASEAN
Pertamina
1998 5
Pertamina
1989
Pertamina
1997 Pertamina
Pertamina
150
Pertamina
2001
Pertamina 3
Pertamina
1971 Pertamina
1998
Pertamina
IMF
2001 10 23
Pertamina
BP-Migas

1-20
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85:15 70:30
Pertamina
2% Pertamina
Pertamina
2002 7 Pertamina
BP-Migas
BP-Migas
BP-Migas
BP-Migas
Pertamina
2002 12
BPH-Migas
Pertamina 31 2003
Pertamina Pertamina
Pertamina

1-21
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Pertamina
L
N
G
14

( ) (2004)

BP-Migas BPH-Migas

v

Pertamina

R G

15
( BPH-Migas LNG
BP-Migas

( ) (2004)

1-22
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5
1997 4
5 (BAPETEN)
1999 2006
1997
BATAN 7 12 ¢!
k)
2,000 kK
570 960
230 Kkw 190 kw
Kamojang Salak 2000
7,500 kW
4 300 kw
1998 100
6
1979
1991
(BAKOREN)
(Riken)

1-23

60 100

1995

36
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Energy &New Energy Development

PT
7
Pertamina 1971 Pertamina
Pertamina
Pertamina 34
( ) 17 12
34
Pertamina
22 25
Pertamina 1997 354 Kkl Pertamina
1 4
Pertamina
Pertamina
ASEAN
( )

1-24
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1.2.2
1
GENCO PJB
1994 23 100
1-12 1995
PJB PJB 2 4
PJB PJB
100%
112
PJB
GENCO PJB )
4
3
3 PT
2
2
4
( ) PLN,http://www.pln.co.id/
2
1990
1992 37
1965
1998 5 26 1,101 5000

1-25
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1998
0.06 0.08 /kWh
2002
12 0.04 /kWh
1.3
1.3.1
1972
1978 PPLH
1982
1983
1986 AMDAL
1990
BAPEDAL BAPPEDA
BKLH 1993
Ministry of Environment
2002 BAPEDAL Ministry of
Environment
1.3.2
@
1988
KEP-02/MENKLM/1988
1999 41
9 19

1992

1-26
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7
50
1995
@)
1974
1998
KEP-02/MENKLH/1/1988
1991 KEP-03/MENKLH/ /1991
14
©)
1986 AMDAL
AVMDAL
2001 17 1.13 14 AMDAL
113
1. 10.
2. 11.
3 12.
4. 13.
5, 14.
6
7
8
9

( ) MOE http:.//www.menlh.go.id/

AMDAL

AMDAL

1-27
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19

17

17

ANDAL

114

AMDAL

150kv

100MW

S55MW

S0MW

15m
200ha

10MW

( ) MOE,http://www.menlh.go.id/

1993

1-28
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15 CDM
151 CDM
2005 7 CDM DNA
PIN
PDD
CDM
1
CDM
PDD CDM
CDM CDM 206 1.6
A
B
C
D
E CDM
F

1-29
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6 CDM

( )MOE http://www.menlh.go.id/
CDM
CDM ICM

1CM
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17

CDM

CDM

CDM
CDM

ICM

21

CDM

CDM

CDM
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CDM

15.2
CDM

CDM

CDM

CDM
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4
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1.7 CDM

2005

1-32
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18
NEDO 2005

€Y)
&)
®
4
®
(©)
Q)
®
©®
(10)

153
CDM 4

1-33

12



17 17

1.15 CDM

(

) Kyoto Mechanisms Information Plathorm,http://www.kyomecha.org/pf/indonesia.html

1-34
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2.1
2.1.1
1997 COP3
2002 6 CO2
CHa4 N20 HFCs PFCs SFs
2008 2012
1990 5.2% 6% 7% EU 8%
55 1990
55% 2000
2004
2005 2 16
Clean Development Mechanism CDM Joint Implementation JI
Emission Trading ET
CDM
Jl
ET ERU CO:2
212 FIS
Landfill Gas LFG
LFG
2.1.3

2-1
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25 LFG
LFG
LFG
CO2

(@)

LFG
(@)

CDM

2.1.4 FIS
LFG CDM

Penerapan Teknologi BPPT

BPPT

2.1

CDM

2-2

Badan Pengkajian dan

BPPT
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2.2
221

— PD Kebersihan

BPPT

21 F/S
2002
2.1
21
Jelekong
Warga Mekar
1994
10ha 7ha
1,719m%/

PD Kebersihan

PD Kebersihan

PD Kebersihan

2-3

1994

25
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17

INDTAN

LES3ER

(

2.2

B BT OGS G A

:
West Java
] 25

Kilometers

) University of Texas Libraries,http://www.lib.utexas.edu/maps/indonesia.html

50

5

Banjagp



17 17

222

PD Kebersihan

2005 2
Leuwigajah
1,719ms3/
2001
2010
2005
12
4
6 10m3/
20 30cm
Leachate Pond
2.3 1994 1
1 2
3 2005
150m 240m

2-5
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24

2005
Pasir Impun 1982 2001 Cicabe 1982
1999
1,698 25
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25
( PD Kebersihan
2.3
LFG

21

PLN

CO2

2-6 LFG
LFG
LFG LFG
26 LFG
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3.1
ACMOO001 ““ Consolidated baseline

methodology for landfill gas project activities”

ACMO0001
2
3.2
LFG
LFG
LFG
PLN
GHG
ACMO0001  LFG
LFG
) LFG
) LFG
GHG
) LFG
GHG
) 15MW
CDM
3.3
3.3.1

CDM “e

Tool for the demonstration and assessment of additionality

3-1
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common practice analysis
CDM

3.1

OO OO

CDM

O

31
() 2005
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3.3.2
3.1
D
COM
Q) 1
LFG
3
1
LFG
LFG
2
LFG
LFG
3
LFG
LFG
LFG
3

3-3
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1 LFG
2 LFG
LFG
3
?3) 2
CER
Project IRR 1
MW PLN
10MW
IRR 3.1 CER
10
IRR CER
3.11IRR
CER CER
Project IRR - 2.8

10 2008 2017
CER 10USD
9
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()
LFG
2005
LFG
3

LFG CDM

(5)CDM
CDM LFG
CER
CER CER
IRR CDM
3.3.3
CDM <« -
CDM
1
3
3.4
3.2
coO
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4.1
41.1

TOC Total Organic Carbon k

41.2
4.1
4.1

4.1
( ) PD Kebersihan

4-1
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41

1. Number of boring:

3

2. Diameter of the boreholes:

150mm with casing

3. Boring method:

Rotary boring

4. Well pipe:

Perforated PVC, =75mm, t=5.5mm

5. Filling material of spacing:

Gravel
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2005

1994

20m
15m
10m
10m
2005
16m
2.2
No.2 No.3
42
No.1 15 20m
No.2 10 10
No.3 16 16
41

4-3



17

17

4-4



17 17

4.2
421

TOC
3m ALS Technichem

422

Solid TOC Analyzer
423
(¢H) TOC

TOC
43 50 60 TOC
1 15 10 30

4-5
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100%
80% |
60% | |
| = ]
40% L 4— 1 = =
20% . gEEEEE N Nl
e e =S I NS S = =
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LFG co,
(m’/ ) (m’/ ) (m’/ ) ( 7))
2008 9,367 5,152 4121 22,610
2009 8,787 4,833 3,866 21,210
2010 8,251 4,538 3,631 19,917
2011 7,756 4,266 3413 18,721
2012 7,297 4,013 3211 17,613
2013 6,871 3,779 3,023 16,584
2014 6,474 3,561 2,849 15,628
2015 6,105 3,358 2,686 14,737
2016 5,761 3,169 2,535 13,907
2017 5,440 2,992 2,394 13,132
2008 2017 (10 ) 174,059
2008 2012 ) 100,071
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2008 103 3,534,000 2,951
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2013 76 2,608,000 2,178
2014 71 2,436,000 2,034
2015 6.7 2,299,000 1,920
2016 6.3 2,162,000 1,805
2017 6.0 2,059,000 1,719
2008 2017 (10 ) 22,720
2008 2012 ( ) 13,064
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6.1
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GHG
GHG

10

6.2
ACMO0001 LFG
Consolidated monitoring methodology for
landfill gas project activities
ACMO0001 LFG
LFG

LFG
LFG

GHG
LFG

GHG

6.3 GHG
ACMO0001 GHG

ERy=(MDPr0ject,y MDreg,y)xGWPCH4 EG ><CEFelectricity,y ETyXCEFthermal,y

ERy GHG t-CO
MDproject,y t- CH

MDregy t-CH
GWPcH4 t-CO t-CH

EG MWh

CEFelectricity,y t-CO MWh

ETy TJ
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9.1
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Project IRR

9.2

91

SPC Special

SPC

Project IRR Project Internal Rate of Return

PLN

1,289 | 1,000USD

65 | 1,000USD

110 | 1,000USD
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(400) | (IDR/KWh)
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10 | USD ton

30

125

0 | 1,000USD
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1,289USD
9.2
9.2
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1 $900/HDPE200 14 146,000
2 #1 HDPE 200 400 m 52,000
3 #2 HDPE d75 700 m 30,000
4 0.8m 36,000 m® 125,000
5 500kW 1 348,000
6 1 217,000
7 1 44,000
8 1 49,000
9 1 160,000
10 1 118,000
1,289,000
9.3
9.3
9.3
CER CER
Project IRR 2.8
CER 10
1 10USD CER
Project IRR 2.8 CDM
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( )
2005 2005
2004
2001
2004
2005 CDM/JI
2005 16
NEDO 2005 COM NEDO
OECD/IEA 2003 2002
( )

Badan Pusat Statistik 2004 STATISTIKS INDONESIA,Jakarta: BPS-Statistics Indonesia.
BP 2004 The Statistical Review of World Energy 2004,London: British Petroleum Company P.L.C.



