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L-d-d e e e 1-1
Lod 2 e e 1-1
L-d-3 e e 1-1
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L-2-L e e 1-2
Lo 2 e e 1-3
1-2-3 s 1-4

13 1-5
L-3-L s 1-5
L-3 2 s 1-6

L4 s 1-12
L-d-1 e 1-12
1-4-2 1-12

LoD 1-13
I-5-1 1-13
LoD 2 e 1-14

16 s 1-19

1-7 CDM 1-20
1-7-1 cCbM 1-20
1-7-2  CDM 1-22
1-7-3 1-26
1-7-4 CDM 1-27
1-7-5 CDM 1-30
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2-3-4
2-35
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3-5-3

4-1
4-1-1
4-1-2
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4-2
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5-1-1
5-1-2

5-2

5-3

6-1

6-2
6-2-1
6-2-2
6-2-3
6-2-4
6-2-5

6-3
6-3-1
6-3-2
6-3-3
6-3-4
6-3-5
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7-1
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11
1-2
1-3
1-4
1-5
1-6
1-7
1-8

1-10
1-11
1-12
1-13
1-14
1-15

2-1
2-2
2-3
2-4

31

4-1

4-2

4-4

4-5

5-1
5-2
5-3
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6-1
6-2
6-3
6-4
65
6-6
6-7

6-8 JAMALI
6-9 JAMALI
6-10 JAMALI

6-11

9-1
9-2
9-3
9-4
9-5
9-6
9-7
9-8
9-9
9-10
9-11
9-12
9-13

10-1

DOE

PP

400 Rp./KWh, CER: O USD/t-COy  ..oovvvrrcireecerce e
400 Rp./KWh, CER: 5USD/t-COy  ..oovvvrreireeeerce e
400 Rp./kWh, CER: 10 USD/t-CO;  ...ocvvvevrereeriee e
390 Rp./kWh, CER: OUSD/t-CO2 ..o
390 Rp./kWh, CER: 5USD/t-CO2  ..cvvverircerce e
390 Rp./kWh, CER: 10 USD/t-CO7  ..oovevverreercerereenree e
380 Rp./kWh, CER: OUSD/t-CO2 ..o
380 Rp./kWh, CER: 5USD/t-CO2 ..o
380 Rp./kWh, CER: 10 USD/t-COz oo
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Background Paper
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Corrective action regquest
Clean Development Mechanism
Certified Emission Reduction
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Conference of the Parties
Designated National Authority
Designated Operational Entity
Dewan Perwakilan Daerah
Dewan Perwakilan Rakyat

Final Disposal Site
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Greenhouse Gas

Good Practice Guidance

International Monetary Fund
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Intergovernmental Panel
on Climate Change

Landfilled Gas

Liquefied Natural Gas
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35.

MPR
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NOx
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oM
PDD
PLN
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SPM

TDS

UNFCCC

WES

Majelis Permusyawaratan Rakyat
Municipal Solid Waste

Nitrogen Oxides

Operational Entity

Operating Margin

Project Design Document

PT Perusahaan Listrik Negara PLN
Quality Assurance/ Quality Control
Sulfur Oxides

Suspended Particulate Matter
Temporary Disposal Site

United Nations Framework Convention
on Climate Change

Waste Energy Systems, Ltd. WES
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1-1
1-1-1
17,000
5,120km
54,000km 189
5 92
1-1-2
20
15 50km
6 9
10
1-1-3
2004
2004
088
260
17,000
6
45%
26%

1,760km
km? 5
/
26 28
34
2,000mm
11 3
25km
9
238,452,952
4
1.49%
219
6,000
14% 7.5% 7.5%
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1-2-1

g s~ v DN PP

1945 6

1966

300

1-1

1945

1942

1945

17

1965

1967

1968

1998

1999

2001

2004
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1-2-2
(1) MPR
MPR DPR DPD
5 1
MPR 678 550
128 32 4
MPR 5
1. DPR
DPR 11
DPR
550 5 2004 4 5 1999 6 7
1-2
1-2
2004 4 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| 12.61% 51
PPP) 9,248,764 8.15% 58 10.71% 58
PD) 8,455,225 7.45% 57 - -
PKS) 8325020 | 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
2. DPD
DPD 1 1
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1-2-3

1997 7 IMF
IMF 2003
8.7% 2003
2004
2000 160.8
2002
35 98 1-1
2004 1 9,000
1-3
1-3
2001 2002 2003
GDP 1,453 2,038 2,433
GDP 673 804 954
% 34 3.7 4.5
% 12.6 10.0 51
56,447 58,120 61,058
31,010 31,289 32,610
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1-31

45,000

40,000

35,000

30,000
25,000

20,000 | [
15000 | [—
10,000 | [—
5000 | [

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

1-1
3
MIGAS GSM
1-4
845 5.1 45 96
3843 | 947 755 | 1702
38.9 5.4 11.6 16.9
MW | 240,000 - - -
MW | 19,658 - - -
2001

LPE
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1-3-2
2003 1-2
107 24
1998 1990
5%
120 12%
— 11 10%
100 O[]
1 8%
80 —\ | — \‘"*\ [ 6%

H 4%

60 \ |
M
40 H %

— 1 -2%

20 [ .
IENENERERE)

o -4%

B ! ! ! ! ! ! ! _6%
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

BP “ Statistical Review of World Energy 2004”

1-2
2003 1-3
17.6% 2L
50.3%
29.9%
BP
1-3 2003
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(1)

51

70%

18%
17.6%

1893

1-4

1990
1-3 50.3%
29.9% 8%
OPEC
50
2001
2003 43
12
2
1-4

Enhanced Oil Recovery
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700
600 |
500 r

400
300 r

200 ——
100 —a—

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

BP
1-4
)

170
76 95
2003 25
68

LNG Liquefied Natural Gas

LNG

30

LNG
LNG
67% 19%
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13% LNG 5
LNG
1-5
1990
2003 Perusahaan Gas
Negara: PGN
3,000
2500 *- "

2,000 /././v

1500 [

1,000 ./.y./yé/-—l\./-—l/’)/‘
+

500 =

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
BP

)

170 116

200

/ Lignite 59
27 14

75

69
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20

10
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1-6

(4)

GW
12,000

10,000
8,000
6,000
4,000

2,000

1998

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
BP

1-7
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®)
800MW
2010 2,000MW
200
20,000MW 49%
29% 8%
(6)
6,000
1-5
1-5
14.3
8.5
6.5
31
World Energy Council
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1-4
1-4-1
5
1-6
1-4-2
1.
5  1988-93 6  1994-99
1991 43
2.
1-7
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1-7
(BAPPENAS)
(BAKOREN)
BAKOREN PLN
(BPPT)
1-5
1-5-1
1972
1978 PPLH
1982
1983
1986 AMDAL
1990
BAPEDAL
BAPPEDA BKLH
1993 State
Ministry of Environment
2002 BAPEDAL

Ministry of Environment
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1-5-2

oy

1992 7

50

1995

1999

19

41

1-8

1988
KEP-02/MENKLM/1988
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2

1-8
. Emission Standard
Items Unit
Strict Moderate| Loose
Sox gS0O3/Nm3 0.2 0.25 03
NOX g/Nm3 17 4.6 46
co 9/Nm3 1 1 1
SPM g/Nm3 04 05 06
H2S ppm (v/v) 5 50 6.25
CH3SH ppm (v/v) 0.002 - 0.01
NH3 ppm (v/V) 1 - 5
Cl gHCI/Nm3 0.2 0.25 03
HCI gHCI/Nm3 04 05 0.6
Floride gHF/Nm4 0.02 0.02 0.02
Pb g/Nm3 0.025 0.025 0.04
Acid Gas gSO3/Nm3 35 6 75
Zn g/Nm3 01 0.1 0.15
Hg g/Nm3 0.01 0.01 0.02
Cd g/Nm3 0.015 0.125 0.025
As g/Nm3 0.25 0.25 0.04
Sb 0.25 0.25 0.04
Radioactive - - -
Graphite - - -
1974
1998
KEP-02/MENKLH/1/1988
KEP-O3/MENKLH/ /1991
14
1-9
1991 1988
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1-9
Items Unit Category
| I I} \%
1] Temperature 35 38 40 45
2| TDS mg/| 1,500 2,000 4,000 5,000
3] TDD mg/| 100 200 400 500
Chemical
1| pH mg/| 6-9 6-9 6-9 6-9
2| Dissolve Iron mg/| 1 5 10 20
3| Dissolve Mn mg/| 0.5 2 5 10
4| Barium mg/| 1 2 3 5
5| Copper mg/| 1 2 3 5
6] Zinc mg/| 2 5 10 15
7| Hexavalent Chromiy mg/I 0.05 0.1 0.5 1
8| Total Chrom mg/| 0.1 0.5 1 2
9] Cadmium mg/| 0.01 0.05 0.1 0.5
10{ Mercury mg/| 0.001 0.002 0.005 0.01
11] Lead mg/| 0.03 0.1 1 2
12| Tin mg/| 1 2 3 5
13] Arsenic mg/| 0.05 0.1 0.5 1
14] Selenium mg/| 0.01 0.05 0.5 1
15] Nickel mg/| 0.1 0.2 0.5 1
16| Cobalt mg/| 0.2 0.4 0.6 1
17] Cyanide mg/| 0.02 0.05 0.5 1
18] Sulfide (H2S) mg/| 0.01 0.05 0.1 1
19[ Flouride mg/| 0.5 2 3 5
20| _Free Chlorine mg/| 0.5 1 2 5
21|  Ammonia mg/| 0.02 1 5 20
22| Nitrate mg/| 10 20 30 50
23| Nitrite mg/| 0.06 1 3 5
24| BOD mg/| 20 50 150 300
25| coD mg/| 40 100 300 600
26] MBAS mg/| 05 5 10 15
27| Phenol mg/| 0.01 05 1 2
28| Organic Qil mg/| 1 5 10 20
29| Mineral Qil mg/| 1 10 50 100
30 Radioactivity
31] Pesticide
Category |I:
Category I1:
Category I11:
Category 1V:
©)
1-10 1-11
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1-10
. Noise Level
AreaAllocation dB (A)
1 | Housing & Settlement 55
2 | Trading & service 70
3 | Office & Commercid 65
4 | Green Open Area 50
5 | Industries 70
6 | Government & Public facility 60
7 | Recreation 70
Specia :
- Airport *)
8 |- Sation *)
- Harbor 70
- Culturereserve 60
A Noise Level
Activity Field dB (A)
1 | Hospital or similar types 55
2 | School or similar types 55
3 | Worship places or similar types 55

*) Adjusted with the Communication Minister regulation

No. Kep-48/MENLN/11/1996

1-11
. Limited Measurement
No. Parameter Unit value Method Instrument

1 | Amonia ppm | 2.0 Indophenol Spectrophotometer
2 | Metil Merkaptant | ppm | 0.002 GasAbsorption Gas Chromatograph
3 | Hydrogen ppm | 0.02 Mercury Tiosianateb | Spectrophotometer

Sulphit Gas absoprtion Gas Chromatograph
4 | Metil Sulfite ppm | 0.01 Gas Absorption Gas Chromatograph
5 | Stirene ppm | 0.1 Gas Absorption Gas Chromatograph

No. Kep-50/MENLN/11/1996
(4)
1986 AMDAL
AMDAL 2001 17
14 AMDAL
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N o g s~ e DR

AMDAL

10.
11.
12.
13.
14.

AMDAL

1-12
150kV
100MW
55MW
- 50MW
- 15m
- 200ha
10MW
ANDAL

AMDAL
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1-6
1993
1994
19
1 500
5 7
1 1 5,000t
5 7 2,500t 3,500t
1-13

1445
64
36
10

245.5

IMW




16

1-7

1992 5
155

1995

2008

Joint Implementation: JI

2004 11

55
CO,

90

1-7-1

23
10 1

CDM

CDM

UNFCCC
GHG 1990 1990
1994 3 UNFCCC
GHG
1997 3 COP3
1997 12 COP3
2012 5 1990 5%

Clean Development Mechanism: CDM
Emissions Trading

6 17
2
1990
55%
2006 2 16
CDM
1992 6 5 UNFCCC 1994
UNFCCC No. 6/1994 1994
1999
National Communication
1998 7 2004 12 3

2003 4
National Commission for Climate Change
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CDM National Commission for

Clean Devel opment Mechanism: NC-CDM DNA
10
DNA CDM
- CDM
- CDM
- UNFCCC
- CDM
- CER
1-8 CDM
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CDM
DNA
1
\~ NGO
CDM NEDO
1-8 CDM
1-7-2 CDM
DNA CDM
(1) CDM
a)
- CDM
- CDM
UNFCCC
- CDM
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)

b)

CDM

Minister Secretary

CDM
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3

(4)

b)

b)

b)

NGO

NGO CDM

CDM

21

CDM
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()

CDM
<)

- 5
a)

- CDM

PDD
b)
CDM
PDD
30
2 10

CDM

CDM
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c)

- CDM

- CDM/
d)

- 2

- DNA
€)

1-7-3
CDM
sustainable devel opment criteria and indicators
4
4
CDM

1-14
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1-14
CDM NEDO
1-7-4 CDM
CDM CDM
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A
Y
A
CDM
1
A
4
Y
CDM
1
[e] X
1-9 CDM
N DNA
- PDD
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2

3

)

2

3

(4)

)

(6)

)

2

3

CDM

CDM

-29
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1-7-5 CDM

2005 2 3 CDM
PDD CDM

- NMOQ047 (-rev):  Indocement

- NMO0048 (-rev):  Indocement

- NMOO055: Dargjat Unit 111
1-15 CDM
CDM
/
NM0047 B/B
NMO0048 B/B
NMO0055 100MW c/c
CDM 1
2004 9 3 2004 10 3
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2-1

1,700
CH,

CO;

CDM

1,700
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2-2-1

SPM  SOx

PT Imam Manunggal Wijaya

2-1
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2%

NGO

200
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PCI

DNA

2-3
DNA Y |
CDM | PT.IMW | R
Waste Energy Systems PT PLN
2-1
2-3-1 PT.IMW
IMW
2004 3 18
WES IMW
15

2-3-2

J. Medokan Asri Barat IX MA-1/M6, Surabaya, INDONESIA
Tel: +62 31 870 0308
Fax: +62 31 767 4556

E-mail: Iman_mw@hotmail.com

MSW: municipal solid waste

- 1 360

IMW

Bluru Kidul

PT Imam Manunggal Wijaya
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233 WES /

WES Waste Energy Systems

WES
20
2-3-4 PT-PLN
PT-PLN PT Perusahaan Listrik Negara
18,000MW
IPP
3
PT-PLN
PT-PLN IMW PPA
18MW 7,000
380 400
7km PT-PLN 20kV
2-35 PClI CER CDM
PDD
UNFCCC CDM
CER

2005

PCI
CDM

IMW

1kWh
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2-3-6
<—
<—
¢— PT.PLN
PT. IMW
«—— NGO
PT. Surveyor Indonesia
YBUL
2-2
2-4
2-4-1

emel 1ne




16

25km 7 20
7 30 112 30 112 55
635 km?
45%
2003 166
2.87% 2,320 /km?
regency 4 district
Porong Krian Taman
4 18 sub-district 325
28 kelurahans

Petra Christian University, Surabaya

Tambak Kalisgo Desa
Bareng Krajan

1 1,600m®
5%
2020 1.4 2,220




16

Bluru Kidul

30m

PLN

2-3

5km

2-4

7km
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2-4-2

@

JAMALI
2-5 2-6
COMPACTING
Q‘RUCK WEIGHT BRIDGE MSW QREA
e => =>
OO0
TPS 3
THERMAL CONVERTER
Temp. : 1.700° C
\ /
OVERHEAD CRANE

= el h—

Ez5]
— i

Power : 18,9 MW
Total MSW : 360 Ton / day

Net Work 20 KV PLN

-’é\ Scheme Of Work

MSW Plant Of Sidoarjo

Steam Drum
( Boiler)

[Steam Turbine] |

2-6
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B S
650 / :
15 / R
5 / N

630 /
W, ,

195  /

10.8 /

Y

18.9 MW
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63

TDS

28

1,700
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7km PLN
20kv  JAMALI
2 3%
2-2 TDS
No
m® km
1 | TDS-01| Poron 12 12
— 9 Porong
2 | TDS- 02| Siring 6 9
3 | TDS- 03| JKenongo 6 10
4 | TDS-04| T.Angin 12 8 T.Angin
5 | TDS- 05| Ag.Segjahtera 6 7
6 | TDS- 06| Candi & RSUD 12 6 Candi
7 | TDS- 07| Bengkel Jenis 54 4
8 | TDS- 08| Sidokare 6 3
9 | TDS- 09| Dr.Soetomo 22 25
10 | TDs- 10| Lemah Putro 8 25
11 Ds. Bligo
12 | Matahari,
13 | J. Thamrin
14 | TDS-11| J. Teuku Umar 12 2
15 J. Ggjah Mada
ij :J: Rd F;tah Sidoarjo
=L TDs- 1o} aman rinang, 12 3
18 GOR Sidoarjo
19 | TDS- 13| STM Perkapalan 12 2
20 | TDS- 14 Ps. Lf';\rangan 50 3
21 Termina
22 Babalaya
23 TDS- 15| Sidokerto 18 3
24 Gelora
25 J.Ling. Timur
26 TbS-16 J.Mongonsidi 14 1
27 | Pondok Mutiara
28 | TDs- 17| Pondok Jat 40 3 Sukodono
29 Sukodono
30 Puri Indah
31 | PT Sekar Laut
32 | TDS- 18| Bj. Kemantren 20 4 Buduran
33 Ds.Tenggulunan
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(2)

IMW

No
m® km
34 Gedangan
35 | 1ps.- 19| PsGedangan 20 7 Gedangan
36 JayalLand
37 | Perum AL
38 Kedung Rejo
39 | Sekolahan
40 | TDS- 20| Delta Sari 50 7 Waru
4 Aloha
'42 | Pasar Waru
43 Bungur Asih
44 | TDS- 21| Medaeng 18 8
45 Tawan Sari Taman
8.1 TDs.- gp| 230NN 48 10
47 Ps.Sepanjang
48 Ds.Keterungan
49 | Krian
50 | TDS- 23| Koramil Krian 70 15 Krian
51 | Wonoayu
52 | Pasar Krian
53 Bandara Juanda
54 | TDS- 24| Perum AL 10 5 Sedati
55 | Bea Cukai
56 Wedoro
57 | TDS- 25| Rewien 20 7
58 Ps. Waru Waru
59 J.Suprapto
60 | TDS- 26| PsWd. Asii 20 6
61 | Pondok Candra
62 | TDS- 27| Krembung 18 18 Krembung
63 | TDS- 28| Tulangan 18 8 Tulangn
1,614 176 -




16

(@

i

3%

12

10

24

97%

7,776

1,700

24

/

x 27

12

27




WES

16

IMW

iv)
(b)

2-3

(10MW)

2-17
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2-4
350S
1. 1,700
2.
3.
4, 204 I x2
5. 360 / 2
6. 38 /
7 18.9 MW 0.9MW
(©
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i)

50

(d)

24/ x 27 | x 12 |/

18.9MW
0.9MW

2-4-3

CH,4

JAMALI

1,700

7,776
360
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31
IMW
“Foundation Universal Connection”
CDM Certified Emission Reduction: CER
CDM
Investors Japanese CER buyer(s)
(Bank, Company, Private) (JCF etc.)
PT.PLN L
T Sell electiciy i y  Revenueon i
——— VT it o) B
i 'Sell CER
: 4 !
Supply MSW R CDM project partiipants
Sidoarjo government
Install and guarantee the plant
WES
(Waste Energy Systems Ltd.)
31
IMW WES
10
PLN PPA  Power Purchase Agreement
3-2
Pay on Delivery
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3-3

3-5

3-5-1

“Foundation Universal Connection”

2500 USD
2 5
3 Fat Libor London Interbank Offered Rate +1%
ODA
CDM PDD OE
Validation
Letter of Approval Validation
report UNFCCC Validation
DNA
CDM
PPA PLN
AMDAL
AMDAL
3-1
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31
year 2005 2006
Work Item 112 (3|4|5 |67 |8|9|0|1n|12|1(2|3]|4]|5 7
1 | MOU with PLN (completion) |
2 | Power Purchase Agreement with PLN —
3 | Agreement with Sidoarjo Gov. F
4 | Financial Investment Agreement —
(since June 2004)
5 | Purchase Agreement on m
WES Thermal Converter
6 | Environmental Impact Assessment r———
(AMDAL)
7 | License for Building Construction (IMB) |
8 | License for Power Generation Plant *
9 | Procurement of Thermal Converter [F————
10 | Erection works |
11 | Building construction I —
12 | Commissioning q
13 | Construction works W
year 2005 2006
CDM-related Work 112 (3|4 |56 (7|89 |0|1n|12|1(2|3]|4)|5 7
1 | Preliminary Validation | |
2 | Full-Scale Validation SEEEEEEEEEEEEEER
3 | Approval from Indonesian Government u i H R
4 | Approval from Japanese Government | |
5 | Registration of CDM Project Activity F |
3-5-2
2006 1 19
Dinas Kebrusihan Kantor
Lingkungan Hidup
PDD
PDD
AMDAL

AMDAL
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3-5-3

DNA

DNA DNA
2006 1 24

PDD

AMDAL

JCA
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4-1
4-1-1
2005 2 CDM 15 19
CDM
Baseline methodology for grid-connected electricity generation by
incineration of MSW to be land-filled
4-1-2
(1

(a)
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Is there any regulation/law
or agreement requiring the
effective utilization of
MSW to be landfilled
and/or landfill gases in the
country/area ?

—Yesh

Is there any institution or
supporting program
promoting the effective
utilization of MSW to be
landfilled and/or landfill
gases ?

>

P
[

Is there an alternative plan
for the effective utilization
of MSW to be landfilled
and/or landfill gases, in
case the proposed project,
which is electricity
generation by incineration
of MSW to be land-filled,
was not implemented ?

—Yesh

Is it possible to identify the
alternative plan for the
effective utilization of
MSW to be landfilled
and/or landfill gases ?

Is there any possibility for
implementation of the
proposed project,
considering barriers such
as investment barrier,
technological barrier,
barrier due to prevailing
practice ?

continue
| without
t?

Is it poss
the MSW
tre

Y

List up all the
possible scenarios
that are both
technically and
institutionally
applicable

Scenario option A

Scenario option B

Scenario option X

The MSW would
continue to be
landfilled without
treatment.

The proposed project
would be
implemented.

(CDM is not
applicable.)

The identified plan
would be
implemented.

The scenario
identified with
economic indicators
such as IRR, which is
the most
economically
attractive scenario,
would be
implemented.

The project required

by regulation/law or

agreement would be
implemented.
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CER

IRR
CDM
IRR  13.7%
IRR  17.2%
9

IMW
16%
CER

WES

4-1
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4-1

LFG
LFG
MSW LFG
MSW LFG
LFG
LFG
MSW
LFG
LFG
LFG

LFG

MSW
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MSW

MSW

MSW

MSW

MSW
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(b)

JAMALI

4-2
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Comparing to the electricity
generated by the grid connected by
the project, is it possible to
logically prove that the electricity
generated by the project are small

enough to be ignored?

no

(ves)

v

Are there any reliable
power development plans
regarding the region and
the grid?

yes

v

Is this project included
in the power
development plan?

yes

no

v

Among those power plants
except low-operating cost
and must-run power
plants, the baseline
scenario is the case that
plant(s) that play the same
role as the project would
operate in the absence of
this project.

no

v

Is this project listed as a
high priority one in the
plan?

yes

A\ 4

Is it possible to classify
those power plants
whose operation would
be affected and would
not be affected (current
and future situations)
operation by the project
implementation?

yes l

Is it possible to
identify roles such as
base and peak load of
current and future
power plants
including this
project?

Is it possible to identify

the specific power plant no
that would be —>

substituted by the
project in the plan?

no

yes

\ 4

v

List up all the possible scenarios
that are both technically and
institutionally applicable.

The construction
and operation of the
identified specific
power plant is a
baseline scenario.

yes

no

v

v

Among those power
plants whose operation
would be affected by
the project (current and
future situations), the
baseline scenario is the
case that plant(s) that
play the same role as
the project would
operate in the absence
of this project.

Among multiple
baseline scenarios in
which the power plants
affected by the project
operation (current and
future) would
substitute the project
operation, identify the
most economically
attractive one as a
baseline scenario.

Scenario option A

Scenario option B

Scenario option C

Scenario option D

Scenario option E

\ 4

With economic indicators such
as IRR, identify the most
economically attractive scenario
as a baseline scenario.
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140GWh
JAMALLI 83,576GWh
2003
0.16%

2)

(a)

IPCC

* JPCC
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(b)

*

IPCC

GHG

14




16

4-1-3
CDM
3
(1
(2) GHG GHG
GHG
4-2 GHG

Umt t‘COZe

Year | Baseline emissions | Project emissions | Emission reductions
2007 121,906 19,875 102,031
2008 127,757 19,875 107,882
2009 133,323 19,875 113,449
2010 138,618 19,875 118,743
2011 143,655 19,875 123,780
2012 148,446 19,875 128,571
2013 153,003 19,875 133,128
2014 157,338 19,875 137,463
2015 161,461 19,875 141,587
2016 165,384 19,875 145,509
2017 169,115 19,875 149,240
2018 172,664 19,875 152,789
2019 176,040 19,875 156,165
2020 179,252 19,875 159,377
Total 1,869,714
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3)

17.2%

IRR

CDM

CDM
CER

CDM

CER

4-3

3.5

CDM

4-11
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Construction of the Project

The Project Site

Mining Processing

i

Operating construction machinery

1
1
i
1
for construction of the power plant :
1
1
1
1

|Changing biomass for landcover change

Operation of the Project

Households Transporting

local people

MSW by

Primary MSW disposal sites (existing)

Transporting

local governments trucks

MSW by

Secondary MSW disposal sites (project)

|Open-dumping MSW at disposal sites

Transporting MSW by the projects trucks

The Project Site e ]
Weighing & Screening sUpphl,(mg diesel oil
i fo trucks & generators
Recyclable (3|0nl\r/f3ylng MSW by
materials electric conveyors <

|Shredding by an electric shredder |4

1
1
1
1
1
1
1
1
1
1
i
1
i
! Incenerating by | _ only for start-up
1
1
i
1
1
1
'
1
1
1
1
1
1
1

thermal converter
) Circulating water | _

Clinkers & Fly ash by electric pumps

T til 1 internal use

ransporing —>| Generating electricity by steam turbine i—

clinkers and fly ash g Y :t/ "

by the projects trucks s b+ 9 o
________ oo - _—_________Substaon ________________________________!

l Transmission/ Supplying electricity to JAMALI grid

distribution loss

Consumers

- power plant A

Electricity demand stimulated
by more electricity supply
Area covered by JAMALI grid

More fuel consumed by price decline

of the primary energy due to less demand

Area suppling the primary energy
of power plants of JAMALI grid

p - power plant B

- power plant X

More GHG reduced by encouraging
similar projects reducing GHG
Neighbouring area

Note:
—» : Flow of materials or energy
1. Activity related to GHG emission

4-3

: Project boundary
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GHG
GHG

GHG 4-4 4-5
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4-3
GHG x (o)
(A-E) (*)
Impacts from | Decarboni- Generating electricity by Electricity output of the project A
principal zation of fuels | steam turbine plant
objectives Methane Open-dumping MSW at Change in amount of MSW A
avoidance disposal sites open-dumped
Incinerating MSW by Input amount and
thermal converter characteristics of MSW, which A
is originated in fossil fuel
Fuel Transporting MSW by the Fuel consumption, A
consumption project’s trucks Methods of transportation
Transporting clinkers and fly | Fuel consumption, A
ash by the project’s trucks Methods of transportation
Electricity Conveying MSW by electric | Consumption of electricity and A
consumption conveyors fossil fuels by the plant
Shredding MSW by an Consumption of electricity and A
electric shredder fossil fuels by the plant
Circulating water by electric | Consumption of electricity and A
pumps fossil fuels by the plant
Other impacts | Fuel Operation of construction Construction scale D
consumption machineries
Transportation of Volume of used construction
construction materials materials, distance from the D
supplier of the materials
Transporting MSW by local | Fuel consumption,
people and local Methods of transportation B
government’s trucks
Energy loss Transmission/distribution Power generation, B
loss Power supply
4-4 4-4
GHG * (©)
(a - f) (x )
Impacts from | Fuel More fuel consumed by price | Consumption record of the
principal consumption decline of the primary relevant fuels f
objectives energy due to less demand
Other impacts | Fuel Mining and processing of Fuel consumption, Methods of
consumption construction materials mining and processing a
Electricity demand Electricity demands of local
stimulated by more communities and industries f
electricity supply
Land cover Change of biomass caused Biomass in the project area
change by landcover change 4
GHG More GHG reduced by Technical needs of power
emissions encouraging similar projects | supplier and MSW manager in ¢
reduction contributing to GHG host country, GHG emission
reduction reduction effect of the project
4-5 4-5
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GG ()
(
)
NO YES
A 4
NO YES
A 4 \ 4
GHG
GHG GHG
NO | YES NO | YES
A 4 \ 4 y \ 4 A
4-4
4-4
GHG
GHG
GHG GHG
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NO YES

NO YES

NO YES NO

YES

GHG

GHG

YES NO YES NO

YES

4-5
4-5
GHG
GHG GHG
GHG
GHG
GHG GHG
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51
Monitoring methodology for grid-connected electricity generation by
incineration of MSW to be land-filled
CDM
I1SO QA/QC
5-1-1
(1
GHG
5-1
51
ID
IDI | MSWy (
)
%
ID2 | FPFy
D3 FFy
t/kg 1 IPCC
1D4 VEFCOZ (COZ
)
)
4
GHG
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tCOeq/yr =MSWy * FPFy * CCFP * EFC * 44/12 + FF, * VEF o,

MSWy
FPFy %
CCFP %
EFC %
FF,
VEFco, CO,
5-1-2
(1)
5-2
5-2
ID
D5 BEgy - t-COy/yr
ID6 | EGy MWh
ID7 EF_OMy t-COy/
MWh
1D9 F t, liter,
m3
IDI0 | GEN MWh
IDI1 | COEF t-COqe / IPCC
t, liter,
m3
IDI2 |- oM text oM
ID14 | BEdy - t-COy/yr
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ID
ID15 | DOCy %
1
ID16 Lo DOCy, DOCF, MCF,
Fy
IPCC
Good Practice
Guidance
ID17 | DOCk %
(M
1
DOCr 0.014T+0.28
ID18 | - - -
(2)
GHG
CO, = BEg, +  BEd,
BEgy C02
BEdy CO,
BEg, =EG,*EF OM,
BEgy C02
EG, MWh
EF_OM, oM CO, /MWh




16

EF_OM,

EF_OM, (co, MWh) = [3 i Fij *COEF;;] / [¥ j GEN;y]
EF_OM, oM CO,  YMWh
Fijy . J GJ

y 1

COEF,;, y i co, Gl
GEN,, y j MWh

BEd,

BEd,= k*Lo*¥ oy MSWi*e Y * (1-0Ox) * GWP_CH:
k
Lo m mg
t
MSW¢
Ox 0 1
GWP_CH, IPCC 21
Lo
Lo=DOCy * DOCF * MCF * Fy* 16/12

DOCy %
DOCr %
MCF %
Fy %
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5-3

QC

IMW

5-3

QA

I1SO9001

ID

QA/QC

ID1

ID2

ID3

ID 6

ID 15

ID 16

ID 17
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6-1
GHG
6-1
6-1 GHG
GHG A-B)
Impacts Decarboni- Generating electricity by Electricity output of the
from zation of steam turbine project plant A BEgy
principal fuels
objectives | Methane Open-dumping MSW at Change in amount of MSW A BEd
avoidance disposal sites open-dumped Y
Incinerating MSW by Input amount and PEb
thermal converter characteristics of MSW, which A PE fy
is originated in fossil fuel Y
Fuel Transporting MSW by the | Fuel consumption, A PER
consumption | project’s trucks Methods of transportation Y
Transporting clinkers and | Fuel consumption,
fly ash by the project’s Methods of transportation A PEfy
trucks
Electricity Conveying MSW by Consumption of electricity A BE
consumption | electric conveyors and fossil fuels by the plant &y
Shredding MSW by an Consumption of electricity A BE
electric shredder and fossil fuels by the plant gy
Circulating water by Consumption of electricity A BE
electric pumps and fossil fuels by the plant gy
Other Fuel Operation of construction | Construction scale D _
impacts consumption | machineries
Transportation of Volume of used construction
construction materials materials, distance from the D -
supplier of the materials
Transporting MSW by Fuel consumption,
local people and local Methods of transportation B -
government’s trucks
Energy loss | Transmission/distribution | Power generation, B )
loss Power supply
GHG @-n -
Impacts Fuel More fuel consumed by Consumption record of the
from consumption | price decline of the relevant fuels £ _
principal primary energy due to less
objectives demand
Other Fuel Mining and processing of | Fuel consumption, Methods of a )
impacts consumption | construction materials mining and processing
Electricity demand Electricity demands of local
stimulated by more communities and industries f -
electricity supply
Land cover Change of biomass caused | Biomass in the project area a )
change by landcover change
GHG More GHG reduced by Technical needs of power
emissions encouraging similar supplier and MSW manager in £ _
reduction projects contributing to host country, GHG emission
GHG reduction reduction effect of the project
* 0 x
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6-2

6-2-1

GHG

BE,:
BEd,:
BEg,:
PEy:
PEb, :
PEf, :

PE, =

PEy:
PEb, :
PEf, :

GHG

= BEy - PEy
= (BEd,+BEg,) - (PEb,+ PEf,)
GHG (t-COse /y1)
(t'COZe /Yr)
Co, (t-CO»e /Y1)
GHG (t-CO»e /Y1)
(t'COZe /Yr)
(t'COZe /yr)
GHG
PEb, + PEf,
GHG (t-COse /Y1)
(t'COZe /Yr)
(t'COZe /yr)
6-2

PEb,= MSW, x FPF, x CCFP x EFC x 44/12

MSW,:
FPF,:
CCFP:
EFC:

(ton/yr)
(%)
(%)
(%0)
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6-2
Variables Value Explanation
MSW 131,400 (ton/yr) 360 ton/day X 365 days/yr
=131,400 ton/yr
FPF 5.05(%) 6-2-4 €))
CCFP 85(%) “IPCC Good Practice Guidance”
EFC 99(%) “IPCC Good Practice Guidance”
PEb, =131,400(ton/yr)x 4.8(%)*x 85(%) x 99(%) x 44/12
=19.461 (t-COy /yr)
6-2-2
6-3
PEfy = FFy X VEF o,
FFy: (Lt./yr).
VEFco2 : COze (t-COze
/Lt.)
6-3
Variables Value Explanation

FFy 154,460 FFy = (

(Lt./yr) *1)+( *2)

*] 6-2-4 2)
*) 6-2-4 3)
VEFc0» 0.00268 6-2-4 4)
(t—COze /Lt) COZe
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PEf,

6-2-3

PEb,

PE,

6-2-4

(M

FPF % =

*1:

2

Lt./yr

= 154,460(Lt./yr) x 0.00268 (t-COs. /Lt.)

=414 (t-COx /yr)

GHG

= PEb, + PEf,

GHG

= 19,461 (t-COs /yr) + 414 (t-COs /yr)

=19.875 (t-CO,, /year)

9.6 %"

4.8 %

(Lt./km)

= 0.455Lt/km"

= 58,460 Lt./yr

(%)

(km/day)

352 km/day 2

X

PEf,

(%)

50 %

(days/yr)

365 days/yr
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*1: Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories :
Reference manual/TABLE 1-32 ESTIMATED EMISSION FACTORS FOR US HEAVY
DUTY DIESEL VEHICLES (Uncontrolled)
*2: 28
176km
©)
=~ (Lt/hour) X
./hour .
Lt/yr (hours/yr) (unit)
= 500Lt/hour  x 96 hours/yr' X 2
= 96,000 Lt./yr
*1:
8
96
4 COse
COze
COxe t-C/TJ g X (tLt) X 44/12
t-CO,, /Lt.
_ 43.33 0.000845
= 20.2 t-C/TJ X T1/1000ton X 0.99 b ton/Lt. x 44/12

0.00268 t-COy, /Lt.
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*1: : Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories :
Workbook/TABLE I-2 CARBON EMISSION FACTORS(CEF)
*2: : Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories :
Reference Manual /TABLE I-3 Net Calorific Values for Other Fuels
*3: : Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories :
Workbook/TABLE I-4 FRACTION OF CARBON OXIDISED
*4: : “Oil and gas Decree No. 113 (1999) on HSD specification” (0.82 0.87
kg/Lt.)
6-2-5
GHG
TDS FDS
TDS
TDS TDS TDS
TDS TDS
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6-3
GHG
CO,
BE, = BEd,+ BEg,
BE,: GHG (t-COy /yr)
BEd,: (t-COpe /yr)
BEg,: CcOo2
(t'COZe /Yr)
6-3-1
IPCC
TGY Theoretical Gas Yield Model FOD First Order Decay
Model
IPCC Good Practice Guidance and Uncertainty Management in National
Greenhouse Inventories GPG 6-1
GPG FOD
FOD TGY
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Box 1

Use IPCC default Estimate CH,
values, per capita or N emissions using the

Are waste
disposal activity
data obtainable for the

current inventor other methods to IPCC default
2 Y estimate activity data method
year? -

Are waste

disposal activity data Is this a . No
i . key source category?
available for previous
(Note 1)

years?

Box 2
Estimate CH, Obtain or
emissions using the ‘ estimate data on
First Order Decay historical changes in
(FOD) method solid waste disposal

Note 1: A key source category is one that is prioritised within the national inventory system because its estimate has a significant
influence on a country’s total inventory of direct greenhouse gases in terms of the absolute level of emissions, the trend in emissions, or
both. (See Chapter 7, Methodological Choice and Recalculation, Section 7.2, Determining National Key Source Categories.)

IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories

6-1
GPG FOD
“Are waste disposal activity data obtainable for the current inventory year?”
€6N0,’ “NO”
Ex-post
LFG capture Ex-ante
LFG avoidance
Ex-ante LFG avoidance

FOD
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FOD

6-4

Ex-post LFG capture

FOD

BEdy =k x Ly x3 t=1,y MSWt x KO0 (16/12) x (1-0X) x GWP_CH4

k:
Lo: (=DOCy x DOCF x MCF x Fyx 16/12)
t:
MSW¢ (ton/yr)
DOC,: (%)
DOCk: (%0)
MCF:
Fy: LFG (%)
OX: (%)
GWP_CHy:
6-4
Variables Value Explanation
MSW, 131,400 360
(ton/yr) ton/day X% 365 days/yr = 131,400 ton/yr
DOC, 0.19 6-3-2 (M
DOCk 0.88 6-3-2 2
MCF 0.4 6-3-2 A3)
F, 0.5 6-3-2 “4)
LFG
0X 0 6-3-2 ®)
GWP_CH,4 21 (IPCC Second Assessment Report)
k 0.05 6-3-2 (6)

FOD
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BEd, =0.05 x (0.19x 0.88x 0.4x 0.5% 16/12) x 131,400x “x (1-0)x 21

=6,152 (t-COx. /y1) y 1
BEdy 6-5
6-5 BEdy
unit -COze
inventory yeary total
waste ofyeart] 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 6,152| 5852| 5566| 5295 5037| 4,791] 4,557| 4335 4,124| 3922| 3731 3549 3,376 3211] 63,498

2 6,152| 5852| 5566| 5295 5037| 4,791] 4,557 4,335 4,124| 3922| 3731 3,549 3,376 60,286

3 6,152| 5852| 5566] 5295 5037| 4,791] 4557| 4,335] 4,124] 3,922| 3,731| 3549| 56,910

4 6,152| 5852| 5566] 5295 5037| 4,791] 4557 4335 4,124] 3,922| 3,731 53361

5 6,152| 5852| 5566] 5295 5037| 4,791] 4557 4,335 4,124] 3,922 49,630

6 6,152| 5852| 5566 5295 5037 4,791 4557 4,335 4,124 45707

7 6,152| 5852| 5566 5295 5037 4,791 4557 4,335 41,584

8 6,152 5852| 5566| 5295 5037| 4,791 4,557| 37,249

9 6,152 5852 5566| 5295 5037| 4,791 32,692
10 6,152 5852| 5566 5295/ 5,037 27,901
11 6,152 5852| 5566| 5295| 22,864
12 6,152| 5852| 5566| 17,569
13 6,152| 5852| 12,003
14 6,152| 6,152
total 6,152| 12,003] 17,569| 22,864| 27,901 32,692| 37,249| 41,5584| 45,707| 49,630| 53,361 56,910 60,286] 63,498 527,406

6-3-2
(1) DOCy

DOC IPCC

DOC=04A+0.17B+0.15C+0.30D

°c Q% >

GPG

22 113kg
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4
6-6
Type of MSW Y%owt.
A: Paper and Textile 11.7%
B: Garden and Park 45.4%
C: Food waste 13.4%
D: Wood and Straw waste excluding lignin C 15.3%

DOC

DOC =0.4x 11.7%w. + 0.17x 45.4%w. + 0.15x 13.4%w. + 0.30x 15.3%w.

=0.19%w.
Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories:
Reference Manual DOC 0.17
) DOCy

IPCC Good Practice Guidance and Uncertainty Management in National
Greenhouse Gas Inventories Background Paper BGP Review
DOCr

DOCr=0.014 x T+0.28

43

DOCk

DOCr=10.014 x 43+0.28
=0.88

6-11



16

(©)] MCF
MCF BGP Sm
IPCC MCF
0.4 1.0 04
GPG Good Practice Guidance 04
0.4
(49 LFG F,
BGP LFG CH, CO,
F=50 60
1 2 20
2
F 20
CO, F F 55%
BGP IPCC 50
F
IPCC Default 0.5
5) OX
GPG 0OX
Sanitary Landfill Dumping
0.1
0
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Kalisogo
13
OoX 0
(6) k
In 0.5
k
ti
IPCC
Default 0.05
6-3-3 CO,
JAMALI
ACMO0002

“Consolidated baseline methodology for grid-connected

electricity generation from renewable sources”
ACMO0002 “electricity capacity additions from:
Run-of-river hydro power plants; hydro power projects with existing reservoirs where
the volume of the reservoir is not increased... Wind sources; Geothermal sources;

Solar sources; Wave and tidal sources”
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ACMO0002 CO, BEg,

BEg, = EG, * (Wom * EF_OM, + Wgy * EF_BM,),

EG,:
Wowm : Operating Margin OM
Wgwm : Build Margin BM

EF OM,: OM
EF BMy: BM

y:
oM BM
Combined Margin CM 4
PT. PLN
oM
BEg,=EG,* EF_OM,
OM low-operating cost must-run

EF_OM, (t-CO,. / MWh) = [ ;; Fi;,*COEF,;]/ [T ; GEN,,],

Fijy: i J y
low-operating cost must-run
TJ
COEF;jy : i y
t-CO,/TJ
GEN;, : GWh
6-7
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6-7
Variables Value Explanation
18 MW x 24 hours/day
X 27 days/month* x 12
EG, 139,968 (MWh/year) fknonthS/ year) 1 , 1
27
Coal 1,524,872 (TJ) 6-3-4
Fijy Natural gas 2,059,402 (TJ)
oil 596,305 (TJ)
Coal 26.2 (t-COy /TJ) | “Revised 1996 IPCC Guidelines for National Greenhouse
Natural gas 15.3 (t-COy. /TT) | Gas Inventories : Workbook/TABLE 1-2 CARBON
COEF;;, | Oil (HSD*) | 20.2 (t-CO» /TJ) | EMISSION FACTORS(CEF)”
0il (MFO*) | 21.1 (t-CO». /TJ) IDO HSD 90 MFO
0il IDO*) | 20.9 (t-CO5 /TT) | 10
Coal 147,817 (GWh) 6-3-4
GEN;j, | Natural gas 106,036 (GWh)
oil 58,364 (GWh)
*HSD: High speed diesel oil, MFO: Marine fuel oil, IDO: Industrial fuel oil
6-3-4
JAMALI
2003 86,743GWh
JAMALI
PT.PLN PT. IP
PT. PJB IPP
PT.PLN 6-8 3
87
13%
PT.PLN IPP 6-9
30
IPP low-cost/must-run
PT.PLN JAMALI

60
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6-8 JAMALI PP
(2001-2003)
Unit: GWh
Fuel type 2001 2002 2003 Total Share
Coal 25,824 25,734 28,556 80,114 38%
Natural gas 22,255 19,743 18,388 60,386 29%
Ol 10,401 14,276 16,202 40,880 20%
Hydro 7,469 5,983 4,891 18,343 9%
Geothermal 2,908 3,056 2,804 8,768 4%
Total 68,857 68,792 70,842 208,491 -
Source: PT. PLN Statistics
6-9 JAMALI PT.IP PT.PJB PP
(2001-2003)
Power Plant 2001 2002 2003 Total
Owner GWh % GWh % GWh % GWh %
PT Indonesia Power |39,226] 50.11]39,980| 47.84|42,478| 48.97(121,684| 48.95
PT PJB 26,688| 34.10(25,925| 31.02(25,244| 29.10| 77,857 31.32
IPP 12,359| 15.79|17,671| 21.14|19,021| 21.93| 49,051 19.73
Source : PT PLN (Persero) P3B : Statistik 2003
6-2
PT.PLN low-cost/must-run
JAMALI

low-cost/must-run
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6-10 JAMALI oM
Fuel Type Electricity Generation*1 Fuel Consumption*1 CEF*2 CO2 emission Operating Margin
from 2001-2003 (GWh) from 2001-2003 (TJ) (+CITJ) (+C02) (+CO2e/MWh)

Coal 116,833 1,247,669 26.2 119,859,416 0.827
Natural Gas 60,386 508,558 15.3 28,530,105
Qil 40,880 420,854 - -
HSD - 208,288 20.2 15,427,200
MFO 211,516 21.1 16,364,283
IDO - 1,050 20.9 80,443
Total 218,098 2,177,081 180,261,447

HSD: High speed diesel oil
MFO: Marine fuel oil
IDO: Industrial fuel oil

Source*l PT. PLN Statistics from 2001 to 2003

Energy Strategies Energy Research and Development Strategies Technology Assesment for Indonesia, Final
Report, January & May 1998(BPPT) (For specific gravity and net calorific value)

Source*2 Carbon emission factor: Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories :

Workbook/TABLE I-2 CARBON EMISSION FACTORS(CEF)

For the estimate of CEF of IDO, itis interpolated between HSD(90% ) and MFO(10%) as suggested by
BPPT

Note:

BEg, =139,968 (MWh/yr)* 0.827 (t-CO, /MWh)
= 115,754 t-COs /yr

6-3-5 GHG

BEd, BEg,
CO,

GHG

= BEd, (tCO,/yr)  + BEg, (t-CO,/yr)

6,152 (t-COxlyr)  + 115,754 (t-COx/yr)

121,906 (t-CO4/yr)

y 1
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6-3-6 GHG
GHG
GHG (t- COy /yr1) = BEy (t-CO,./yr) - PEy (t-COy/yr)
= 121,906 (t-CO5/yr) - 19,875 (t-COye/yr)
= 102,031 (t-CO,./yr)
y 1
102,031(t-COye/yr) 2020
159,377(t-COy/yr) 1,869,714
t-CO»,
6-11 GHG

unit t-COz

Year | Baseline emissions | Project emissions | Emission reductions
2007 121,906 19,875 102,031
2008 127,757 19,875 107,882
2009 133,323 19,875 113,449
2010 138,618 19,875 118,743
2011 143,655 19,875 123,780
2012 148,446 19,875 128,571
2013 153,003 19,875 133,128
2014 157,338 19,875 137,463
2015 161,461 19,875 141,587
2016 165,384 19,875 145,509
2017 169,115 19,875 149,240
2018 172,664 19,875 152,789
2019 176,040 19,875 156,165
2020 179,252 19,875 159,377
Total 1,869,714
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9-1
9-1-1
9-1
0-1
324
27 | x12 |
24
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1 USD = 9,000 Rp.
9-1-2
WES
12,568,500 GBP 201,096
PT.IMW
PT.IMW
N
“Foundation Universal Connection”
2500 USD

9-1-3

9-2

PT.PLN
400Rp./kWh, 390Rp./kWh, 380Rp./kWh 3
CER CDM
USD/t-CO, CDM 5 USD/t-CO,, 10 USD/t-CO, 3
CDM
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9-2
- . In Month In Year
Describtions Base On Calculation DR DR

INVESTMENT £ 12.568.500 x Rp.16.000,- /£ 201,096,000
INCOME

Sales from electricity power 18.000 Kw x 27 days x 24 hr x IDR.400,- 4,665,600.00f 55,987,200

Others Sales

Total Income 4,665,600.00| 55,987,200
DIRECT COST

Cost Of Water for Boiler 15 % x 75 m3/hr x 24 hr x 27 days x IDR. 5.000 /m3 36,450.00 437,400

CostOf TC fuel 2x 500 I/hr x 8 hr x IDR. 2.100 16,800.00 201,600

Cost Of Truck Fuel 0.455Lt/kmx 352km/day x 30 days x IDR. 2.100,- 302,702.40 3,632,429

Cost Of Truck Maintanance 6% x 15 x IDR. 600.000.000/ 12 45,000.00 540,000

Cost Of Spare Part 5% x 70 % x IDR. 201.096.000.000/12 586,530.00 7,038,360

Cost Of Technical Supervisor 1x 40 hrx £150 x IDR 16.000 + IDR. 70 Million 166,000.00 1,992,000

Cost Of Infrastructure Maint 0,5 % x 30 % x IDR. 201.096.000.000 /12 25,137.00 301,644

Total Of Direct Cost 1,178,619.40| 14,143,433
GROSS OF PROFIT AND LOSS 3,486,980.60| 41,843,767
INDIRECT COST

Salary Commisioner,Director,and Employer 126,000.00 1,512,000

Overhead Telephone,Electricity, Office tool kid etc 37,800.00 453,600

Representation1,5 % ) To maintanance Marketin Local Area 46,656.00 559,872

Marketing fee (1,5 % ) Bonus, Marketing Cost etc 46,656.00 559,872

Intersest During Production

Payback Investment During 10 years

Insurance ( Total losses ) 3/1000 x Value Of Investment/12 50,274.00 603,288

Total Of Indirect Cost 307,386.00 3,688,632

9-2
9-2-1
CDM CER
0 9-3 400Rp./kWh
13.7% 16
CER 5 /ton-CO.eq. 10 /ton-CO2eq.
17.2 20.5
9-3 0 /ton-CO,eq.
10 /ton-CO»eq. 13 14
9-4 9-12
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9-3
Electricity price 400|Rp/kWh 390 |Rp/kWh 380 Rp/kwh
0/USD/t-C0O2 13.7% 5.3 12.9% 55 11.8% 5.7
5/USD/t-CO2 17.2% 4.6 16.3% 4.7 15.1% 4.9
10 USD/CO2 20.5% 4.0 19.7% 4.1 18.5% 4.3
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9-4 400 Rp./kWh, CER: 0 USD/t-CO,
NO CDM Case (CER =0 USD/t-CO2) Electricity price: Rp. 400 /kWh (Million Rp.)
Description Total Construction Year
12 Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[T ECUICIy 0 DE SOM (GWIT) 1,960 T40 120 120 120 140 40 120 120 120 140 T40 120 40 120
T INFLOW
[T Revenue 783,821 55,987| 55,987 55987] 55,987| 55,987| 55987| 55,987| 55,987| 55,987 55987| 55,987| 55,987 55987| 55,987|
7 Working Capral
2.1 Equity
[2.2. Credit Line
3.CER 0USDR-CO2 - 0 0 0 0| 0 0 0 0 0| 0 0| 0 0 0|
7 TOTAL INFLOW 783,821 55,087| 55,987 55987| 55,087| 55,987 55987| 55,987| 55987| 55987| 55,987 55987| 55987| 55,987 55987
T OUTFLOW
1. INVESTMENT 201,096 201,096
2. OPERATING COST OF COMPANY
2.1. DIRECT COST
[2.1.1. Cost OF Water for Boiler 6,124 437) 437 437 437 437 437 437 437 437 437 437 437 437 437
2.1.2. Cost Of Salary 21,168 1512 1512 I512] 1512 1512 1512 IS512] 1512 15121 1512 1512 1512 1512 1517
2.1.3.Cost Of TC fuel 2,822 202] 202 202] 202] 202 202] 202 202] 202] 202 202] 202 202] 202
2.1.4. Cost Of Truck TueT 50,854 3632] 3632 3632 3632 3632] 3632] 3632 3632 3632 3632 3632 3632 3632 3,632
2.1.5. Cost Of Truck maintanance 7,560 540 540 540] 540] 540 540] 540 540] 540 540 540] 540 540 540
[2.16. Cost OF Spare Part 98537 ] f f f f ] \ ] ] ) ] \
[2.1.7 Cost OT Technical Supenvisor 77,588 To02| 1992 1992 1992 1992 1992 1992 1092 1992 T9o2[ 1992 1992 1997 1992
[2.15. Cost Of Overhead 6,350 454] 454] 454 454] 454 454] 454] 454 454] 454 454] 454] 454 454]
2.1.6. Cost Of Representation 4223 302] 302 302] 302] 302 302] 302 302] 302] 302 302] 302 302] 302
2.1.7. Cost OF Markefing Fee 7,838 560] 560 560] 560] 560 560] 560 560] 560] 560 560] 560 560] 560]
2111 Cost OF Infrastructure maintanance 7838 560|560  560]  560]  560]  560]  560]  560] 560  560|  560]  560|  560] 560
2.2. INDIRECT COST -
[2:2.T Tnterest During Construction (1DC )
2.2.3. Tnterest During Production (TDP)
2.2.2. Payback Investment
[2.2.3 Tnsurance 8446 603 [§
3. TOTAL OUTFLOW 450,745 201,006 | 17,832 | 17,832 | 17,832 17,832 | 17,832 | 17,832 | 17,832 | 17,832 | 17,832 17,832 | 17,832 | 17,832 | 17,832 17,832
ST TAOLTVE] 38 T55[” 30 T5o] 38 Too[ 30 Too[ 30 Too] 0 Too[ 30 Tool ool oo oo FBIE[ o[ B T8
ACCUMULATIVE 333,076 (201,096)|-162,941|-124,7 B 0 835
TRR (10 year) T3.7% Pay-Dack penod 527 years |
TRR (14 year) T6.8%
9-5 400 Rp./kWh, CER: 5 USD/t-CO,
CDM Case 1 (CER =5 USD/t-CO2) Electricity price: Rp. 400  /kWh (Million Rp.)
Description Total Construction Year
12 Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[T ETECTICIy 1 DE SO (GW) 1,960 T40 40 T40 20 40 T40 40 T40 20 40 T40 40 T40 20
T INFLOW
1. Revenue 783,821 55.987| 55,987| 55,987] 55,987| 55,987| 55,987| 55.987| 55,987| 55,987| 55987| 55,987| 55,987 55987| 55.987|
|7 Working Caprtal
2T Equity
[2.2. Credit Line -
3.CER 5USDR-CO2 84137 501 4855 5105 5,343 5570 5786 5001 6,186] 6371 6,548 6,716] 6875 7,027 7,172
4. TOTAL INFLOW 867,958 60,579 60,842 61,092| 61,331 61,557 61,773| 61,978| 62,173 62,359 62,535| 62,703 62,863| 63,015] 63,159
T OUTFLOW
1. INVESTMENT 201,096 201,09
2. OPERATING COST OF COMPANY
2.1 DIRECT COST
2.1.1. Cost OF Water for Boiler 6,124 437 437 437 437 437 437 437 437 437 437 437 437 437 437
2.1.2. Cost Of Salary 21,168 1512 1512 1512 1512 1512 1512 1512 1512 1512 1512 1512 1512 1512 1517
. Cost uel 2,822 202 202 202 202 202 202 202 202 202 202 202 202 202 202
. Cost ruck fuel 50,854 3632] 3632 3632 3632 3632] 3632] 3632 3632 3632 3632 3632 3632 3632 3,632
2.15. Cost Of Truck maintanance 7,560 540 540 540 540 540 540 540 540 540 540 540 540 540 540
7.16. Cost OF Spare Part 98,537
2.1.7.Cost Of Technical Supervisor 27,888
. Cost verhead 6,350
.1.6. Cost epresentation 4223
72.1.7. Cost O Marketing Fee 7,838
2,117 Cost O Infrastucture maintanance 73838 560] 560 560] 560] 560 560] 560 560] 560] 560 560] 560 560] 560]
2.2. INDIRECT COST -
[2.2.1 Tnterest During Construction (1DC )
[2.2.3. Tnterest During Production (1DP )
2.2.2. Payback Investment
2.2.3. Insurance 8,446 603 603|  603] 603 603 603
3. TOTAL OUTFLOW 450,745 201,006 | 17,832 17,832 17,832 17,832 17,832 17,832 17,832 17,832 17,832 17,833 17,832 17,832| 17,832
CASH ANNUAL Z20L,096)] 42Z,747] 43,010] 43,260] 43, 73,725] 4394 44,1 3AI[ 44,527 M,I;g| 44,3/1_%%275&7
ACCUMULATIVE 417,213 (201,096)[-158,349|-115, -12, -28, 145 59,085 103,231| 147,572 192,09 i | } ,886] 417.213]
TRR (10 year) 7.2% Pay-Dack pefiod 455 years
IRR (14 year) 20.0%
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9-6 400 Rp./kWh, CER: 10 USD/t-CO,
CDM Case 2 (CER =10 USD/t-CO2) Electricity price: Rp. 400  /kWh (Million Rp.)
Description Total Construction Year
12 Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14
ETECTTCTy 10 DE SOT0 (GWI] 7960 TA0 | 120 | 140 | 140 [ 140 TA0 | 120 | 140 | 140 [ 140 TA0 | 120 | 120 [ 140
T INFLOW
T Revenue 783,821 55,987| 55,987 55987] 55,987| 55,987| 55987| 55,987| 55,987| 55,987| 55987| 55,987| 55,987 55987| 55,987|
|7 Working Capital
3.CER 10USD-CO2 168,274 9,183 9,709 10,210| 10,687 1L140| 11571 11,981 12372| 12,743| 13,006 13432| 13,751| 14,055| 14,344
4. TOTAL INFLOW 952,094 - 65,170 65,697| 66,198| 66,674] 67,127| 67,559] 67,969| 68,350 68,730| 69,083 69,419 69,738 70,042] 70,33]]
T OUTFLOW
1. INVESTMENT 201,096 201,09

2. OPERATING COST OF COMPANY
2.1.DIRECT COST

2.1.1. Cost Of Water for Boiler 6,124 437) 437 437 437 437 437 437 437 437 437 437 437 437 437
2.1.2. Cost Of Salary 21,168 1512 1512 1512 15121 1512 1512 1512 1512 1512 1512 1512 1512 1512 1517

. Cost uel 2,822 202 202 202 202 202 202 202 202 202 202 202 202 202 202
.1.4.Cost Tuck fuel 50,854 3632 3632 3632 3632 3632] 3632] 3632 3632 3632 3632 3632 3632 3632 3,632
2.15. Cost Of Truck maintanance 7,560 540 540 540 540 540 540 540 540 540 540 540 540 540 540
2.16. Cost O Spare Part 98,537 7038 7,038 7,038 7038 7,038 7.038] 7,038] 7,038 7,038 7,038 7,038 7,038 7,038| 7,039|
2.1.7.Cost Of Technical Supervisor 27,888 1992 1,992 1,992 1,992 1992 1,992 1,992| 1,992| 1992 1,992 1,992 1,992 1,992 1,992
.1.5. Cost verhead 6,350 454] 454 454] 454 454 454 454 454] 454 454 454 454 454] 454
2.1.6. Cost Of Representation 4223 302] 302 302] 302 302 302 302 302] 302 302 302 302 302] 302
2.1.7. Cost OF Marketing Fee 73838 560 560 560] 560 560 560] 560 560] 560 560 560] 560 560] 560

2,111 Cost O Infrastructure maintanance 73838 560] 560 560] 560] 560 560] 560 560] 560] 560 560] 560 560] 560]
2.2. INDIRECT COST -

[2.2.T Tnterest During Construction (1DC ) -
[2.2.3. Tnterest During Production (1DP ) B
2.2.2. Payback Investment

2.2.3. Insurance 8446 B03[  B03| 603|603 G03[ 6O03| 603|603 603 603 603|603 603 603
3. TOTAL OUTFLOW 250,745 201,096 | 17,832 17,832 17,832' 17,832 17,832] 17,832 17,832 17,832 17,832] 17,832[ 17,832 17,832 17,832] 17,832
CASH ANNUAL 20T, b 8 . BAZT 49,295] 50,137] bU5Z/[ 508 ST.25I] HI,587] bl 52,210 bﬂg
ACCUMULATIVE 501,350 (201,09)| 198|105 o, | ;| , ;s § § ) ) ) i 5
TRR (10 year) 205% Pay-Dack pefiod 701 years
IRR (14 year) 23.0%
9-7 390 Rp./kWh, CER: 0 USD/t-CO,
NO CDM Case (CER =0 USD/t-CO2) Electricity price: Rp. 390  /kWh (Million Rp.)
Description Total Construction Year
12 Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[T ERCTICIy 0 DE SO (GWN) 1,060 TA0 Y 120 | 140 | 140 | 120 TA0 | 120 | 120 | 140 | 120 TA0 | 120 | 120 [ 140
T INFLOW
[T Revenue 764,225
7~ Womking Capitar
2.1 Equity
2.2 Credit Line - -
3.CER 0USDR-CO2 - 0 0 0 0| 0 0 0 0 0| 0 0 0 0 0|
4. TOTAL INFLOW 764,225 - 8 8 8 8 8 8 8 8
T OUTFLOW
1. INVESTMENT 201,096 201,096

2. OPERATING COST OF COMPANY
2.1.DIRECT COST

[Z7.T Cost OF Water Tor Boiler 6124 i I cv{ v/ v/ v/ I I vJ v { v/ v/ v/ I I N
712, Cost OF Salary 71,168 TS0 1512 1512 1512 1512 1512 T512 I51 1512| 1512 1512 1512 L512 1512
713, CostOT TC Tuel 782 P07 IR ) v) ) R N v I ] I ) ) N N v I ] 7] R
714, Cost OF THuck Tuel 0854 TE30 3632 3632|363 3632 3530 3632 3632 363| 363 363 3632 363 3632
715, Cost OF Truck maintanance 7560 SI0[ 50| 540| 540|540 54| 540| 540|540 540] 540| 540|540 50|
[2.1.6. Cost Of Spare Part 98,537 ] i ] | | . , f f

217 Cost OT Techical Supenisor 77558 TO92| 1992 1992 1992[ 992 1092 1992 1992 1992 L992[ 19092 1992 199 1992
715, Cost OF Ovemead 5350 i ) 1) 7 | | N ) 17 7 | 1 ! Ry 17
716, Cost OF Representation T3 2 302 309302 307 302 02| 309|302 307 309 302 309 302
717, Cost Of Marketing Fee 7838 60| 560| 560|560  560]  560|  560|  560] 560  560]  560| 560|560 560
2111 Cost Of Infrastiucture maintanance 73838 560|  560|  560]  560] 560  560|  560]  560] 560  560|  560]  560]  560] 560

2.2. INDIRECT COST
[2:2.T Tnterest During Construction (1DC ) -
2.2.3. Interest During Production (TDP) -
2.2.2. Payback Investment

[2.2.3. Tnsurance 8446 603 60 603[ 60.
3. TOTAL OUTFLOW 450,745 201,006 | 17,832 | 17,832 | 17,832 17,832 | 17,832 | 17,832 | 17,832 | 17,832 | 17,832 17,832 | 17,832 | 17,832 | 17,832 17,832
CASH ANNUAL (201,096 3 5, 5, 5, 5, B, 5, 5, 5, B, B, B,
ACCUMULATIVE 313,481 (201,0%), -162,941|-126,185 —89,430' -52‘674| -15,919| 20‘837| 57,592| 94,348' 131‘103| 167,859| 204‘614| 241,369
IRR (10 year) 12.9% Pay-back pernod 5.46 years
TRR (14 year) T6.1%
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9-8 390 Rp./kWh, CER: 5USD/t-CO,
CDM Case 1 (CER =5 USD/t-C02) Electricity price: Rp. 390  /kWh (Million Rp.)
Description Total Construction Year
12 Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[T ECUICIy 10 DE SOM (GWIT) 1,960 40 120 120 120 120 T40 120 120 120 120 40 120 40 120
T INFLOW
[T Revenue 764,225
7 Working Capitar
2.1 Equity
2.2 Credit Line -
3.CER 5 USDR-CO2 84,137 4591 4,855 5,105| 5343 5570 5786| 5,991 6,186 6.371] 6,548] 6,716] 6,875 7,027| 7,172
4 TOTAL INFLOW 848,362 59,179| 59,442 59, 1931[ 60,158 60,373] 60,578 60,773] 60,959 61,135[ 61,303 61463 61,615 61759
T OUTFLOW
1. INVESTMENT 201,096 201,096
2. OPERATING COST OF COMPANY
2.1. DIRECT COST
[2.1.1. Cost OF Water for Boiler 6,124 437) 437 437 437 437 437 437 437 437 437 437 437 437 437
2.1.2. Cost Of Salary 21,168 1512 I5I2[ I512] 1512 1512 1512 IS512] 1512 15121 1512 1512 1512 1512 1517
2.1.3.Cost Of TC fuel 2,822 202] 202 202] 202] 202 202] 202 202] 202] 202 202] 202 202] 202]
2.1.4. Cost Of Truck fueT 50,854 3632 3632 3632 3632 3632 3632] 3632 3632 3632 3632 3,632 3632 3632 3,632
2.15. Cost Of Truck maintanance 7,560 540] 540 540] 540 540 540 540 540] 540 540 540 540 540] 540
[2.16. Cost Of Spare Part 98,537 f ] . f ] ] f f f ] ]
2177 Cost O Technical Supenvisor 77,888 To02[ 1992 992 1992 1992 1992 1992 1092 1992 T9o2[ 1992 1992 1997 1997
[2.15. Cost Of Overhead 6,350 454] 454] 454 454] 454 454] 454] 454 454] 454 454] 454] 454 454]
2.1.6. Cost Of Representation 4223 302] 302 302] 302] 302 302] 302 302] 302] 302 302] 302 302] 302]
2.1.7. Cost OF Markefing Fee 7,838 560] 560 560] 560] 560 560] 560 560] 560] 560 560] 560 560] 560]
2111 Cost OF Infrastructure maintanance 7838 560| 560  560]  560]  560]  560]  560]  560] 560  560|  560]  560|  560] 560
2.2. INDIRECT COST
[2:2.T Tnterest During Construction (1DC )
2.2.3. Tnterest During Production (TDP )
2.2.2. Payback Investment
[2.2.3. Tnsurance 8416 603 603[  603] 603 [ 603|603 603 G03[ 603|603 603 603
3. TOTAL OUTFLOW 450,745 201,006 | 17,832 17,832 17,832 17,832 17,832 17,832 17,837 17,832| 17,832 17,832 17,832] 17,832 17,832 17,832
CASH ANNUAL (201, Tl 3L610] 41801 27, 5 y 3 3 I3ATI] 43,631 43,783 43927
ACCUMULATIVE m—(mmmq—vm 34T 46| 50,687| 93,434] 136,375| 179,51 805 266,27 1907] 353,690] 397,618
TRR (10 year) 16.3% Pay-Dack penod 470 years |
TRR (14 year) T90%
9-9 390 Rp./kWh, CER: 10 USD/t-CO,
CDM Case 2 (CER =10 USD/t-CO2) Electricity price: Rp. 390  /kWh (Million Rp.)
Description Total Construction Year
12 Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[T ETECTICIy 10 D€ SO (GW) 1,960 T40 40 T40 20 40 T40 40 T40 20 40 T40 T40 T40 20
T INFLOW
1. Revenue 764,225 54,588 54,588 54,588 54,588 54,588
|7 Working Caprtal
3.CER 10 USD+-CO2 168,274 9,183] 9,70§|_1T,2TU_RTGE7 TTT40[ 11,571 11,981 12372 12,743 13, O%I 13432] 13,751 14,0'5§|W
[4 TOTAL INFLOW 932,499 63,770 64,297 64,798 65,274| 65,728 66,159] 66,569| 66,950 67,330] 67,683| 68,019 68,339 68,642| 68,931
T OUTFLOW
1. INVESTMENT 201,096 201,09
2. OPERATING COST OF COMPANY
2.1. DIRECT COST
2.1 Cost OF Water for Boiler 6,124 437 437 437 437 437 437 437 437 437 437 437 437 437 437
2.1.2. Cost Of Salary 21,168 1512 1512 I512] 1512 1512 1512 IS512] 1512 15121 1512 1512 1512 1512 1517
2.1.3.Cost Of TC fuel 2,822 202] 202 202] 202] 202 202] 202 202] 202] 202 202] 202 202] 202]
2.1.4. Cost Of Truck fueT 50,854 3632 3632 3632 3632 3632 3632] 3632 3632 3632 3632 3,632 3632 3632 3,632
2.15. Cost Of Truck maintanance 7,560 540 540 540 540] 540 540] 540 540 540 540 540] 540 540 540
[2.16. Cost Of Spare Part 98,537 f f f f \ | | ) , ) | )
217 Cost O Technical Supenvisor 77,888 To02| 1992 T992] 1992 1992 1992 1992 1092 1992 T992[ 1992 1992 1997 1997
[2.15. Cost Of Overhead 6,350 454] 454] 454 454] 454 454] 454] 454 454] 454 454] 454] 454 454]
2.1.6. Cost Of Representation 4223 302] 302 302] 302] 302 302] 302 302] 302] 302 302] 302 302] 302]
[2.1.7. Cost OF Markefing Fee 7838 560| 560  560]  560]  560]  560] 560  560]  560]  560|  560]  560|  560] 560
0st Of nfrastiucture maintanance 7838 560|  560]  560]  560]  560]  560] 560  560] 560  560|  560]  560|  560] 560
22 INDIRECT COST
[2:2.T Tnterest During Construction (1DC )
2.2.3. Interest During Production (TDP)
2.2.2. Payback Investment
[2.2.3. Tnsurance 8416 603 60 | B03[ 603|603 603 G03[ 603 603
3. TOTAL OUTFLOW 50,745 201,096 17,832 17,832 17,832] 17,832] 17832 17,832 17,832 17,832] 17,832 17,832 17,832] 17,832] 17,832] 17:837]
CASH ANNUAL (201,096 8 8 3 Wmml 50,187
ACCUMULATIVE 481,754 (201,096)[-155,15! ,611) 130,675 179,802 229‘300| 279,151 329,3
TRR (10 year) 9.7% Pay-ack pefod 112 years |
TRR (14 year) 2.2%




16

9-10 380 Rp./kWh, CER: 0 USD/t-CO,
NO CDM Case (CER =0 USD/t-CO2) Electricity price: Rp. 380  /kWh (Million Rp.)
Description Total Construction Year
12 Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[T ECUICIy 10 DE SOM (GWIT) 1,960 40 120 120 120 120 T40 120 120 120 120 40 120 40 120
T INFLOW
[T Revenue 744,630
7 Working Capral
2.1 Equity
2.2 Credit Line
3.CER 0USDR-CO2 -
4. TOTAL INFLOW 744,630
T OUTFLOW
1. INVESTMENT 201,096 201,096
2. OPERATING COST OF COMPANY
2.1. DIRECT COST
[2.1.1. Cost OF Water for Boiler 6,124 437) 437 437 437 437 437 437 437 437 437 437 437 437 437
2.1.2. Cost Of Salary 21,168 1512 I5I2[ I512] 1512 1512 1512 IS512] 1512 15121 1512 1512 1512 1512 1517
2.1.3.Cost Of TC fuel 2,822 202] 202 202] 202] 202 202] 202 202] 202] 202 202] 202 202] 202]
2.1.4. Cost Of Truck fueT 57,154 4082 4,082 4,082 4,082 4082 4082] 4,082 4,082 4,082 4082] 4,082 4,082 4,082 4,082
2.15. Cost Of Truck maintanance 7,560 540] 540 540] 540 540 540 540 540] 540 540 540 540 540] 540
[2.16. Cost O Spare Part 98,537 ] f f f ] f ] ] ) ] ] )
[2.1.7 Cost O Technical Supenvisor 77,588 To02[ 1992 992 1992 1992 1992 1992 1092 1992 T9o2[ 1992 1992 1997 1997
[2.15. Cost Of Overhead 6,350 454] 454] 454 454] 454 454] 454] 454 454] 454 454] 454] 454 454]
2.1.6. Cost Of Representation 4223 302] 302 302] 302] 302 302] 302 302] 302] 302 302] 302 302] 302]
2.1.7. Cost OF Markefing Fee 7,838 560] 560 560] 560] 560 560] 560 560] 560] 560 560] 560 560] 560]
2111 Cost OF Infrastructure maintanance 7838 560| 560  560]  560]  560]  560]  560]  560] 560  560|  560]  560|  560] 560
2.2. INDIRECT COST
[2:2.T Tnterest During Construction (1DC )
2.2.3. Tnterest During Production (TDP )
2.2.2. Payback Investment
[2.2.3 Tnsurance 8446 603 60
3. TOTAL OUTFLOW I57045| 201,09 18,282 18,282| 18,282 18,282 18,282 18,282 18,282 18,282 18,282 18,282 | 18,282 18,2821 18,282 18,282
ANNUAL (201,
CASH
ACCUMULATIVE 787,585 {20T,09)|-
TRR (10 year) T1.8% Pay-Dack penod 573 years
TRR (14 year) T5.1%
9-11 380 Rp./kWh, CER: 5 USD/t-CO,
CDM Case 1 (CER =5 USD/t-CO2) Electricity price: Rp. 380  /kWh (Million Rp.)
Description Total Construction Year
12 Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[T ETECTICIy 0 DE SO (GW) 1,960 T40 40 T40 20 40 T40 40 T40 20 40 T40 T40 T40 20
T INFLOW
T. Revenue 744630
|7 Working Caprtal
2T Equity
[2.2. Credit Line -
3.CER 5USDR-CO2 84137 4501 4855 5105 5,343 5570 5786 5001 6,186] 6371 6,5 6,875 7,027 7172
4. TOTAL INFLOW 828,767 57,779| 58,043 58,293| 58,531 58,758 58,074] 59,179| 59,374 59,559 59,7 59,904 60,063 60,215] 60,360
T OUTFLOW
1. INVESTMENT 201,096 201,09
2. OPERATING COST OF COMPANY
2.1 DIRECT COST
2.1.1. Cost OF Water for Boiler 6,124 437 437 437 437 437 437 437 437 437 437 437 437 437 437
2.1.2. Cost Of Salary 21,168 1512 1512 1512 1512 1512 1512 1512 1512 1512 1512 1512 1512 1512 1517
. Cost uel 2,822 202 202 202 202 202 202 202 202 202 202 202 202 202 202
. Cost Tuck fuel 57,154 4082 4,082 4,082 4,082 4,082] 4082] 4,082 4,082 4,082 4,082] 4,082 4,082 4,082 4,082
2.15. Cost Of Truck maintanance 7,560 540 540 540 540 540 540 540 540 540 540 540 540 540 540
2.16. Cost OF Spare Part 98,537 7 7. 7 7. i 7 7.
2.1.7.Cost Of Technical Supervisor 27,888 1992 1,992 1,992 1,992 1992 1,992 1,992 1,992| 10992 1,992 1,992| 1,992| 1,992| 1,992
ost verhead 6,350 454] 454 454] 454] 454 454 454 454] 454 454 454 454] 454] 454]
216 Cost Of Representation 4223 302] 302 302] 302] 302 302] 302 302] 302] 302 302] 302 302] 302]
2.1.7. Cost Of Marketing Fee 73838 560] 560 560] 560] 560 560] 560 560] 560 560 560] 560 560] 560
2117 Cost O Infrastructure maintanance 73838 560] 560 560] 560] 560 560] 560 560] 560] 560 560] 560 560] 560]
2.2. INDIRECT COST
[2.2.1 Tnterest During Construction (1DC )
[2.2.3. Tnterest During Production (1DP )
2.2.2. Payback Investment
2.2.3. Insurance 8446 603 603[ 603|603 eoq—mmmm
3. TOTAL OUTFLOW 457,045 201,006 | 18,282 18,282 18,282| 18,282| 18,282 18,282 18,282| 18,282 18,282 18,282| 18,282 18,282 18,282 18,282
CASH ANNUAL {20L,096)] 39,497 39,760] A4U,0L1[ 40, GOI[ 40,897] ALU9Z| ALZ277] 4L454] AL627] A4L/8I] 4L933] 42079
ACCUMULATIVE 371,722 (201,096)[-161,599[-121, § R -1, 121,577] 162,855} 204,30§|m0 287,711]329,644] 371,722
TRR (10 year) T5.1% PayDack pefiod 49T years |
IRR (14 year) 18.1%
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9-12 380 Rp./kWh, CER: 10 USD/t-CO,
CDM Case 2 (CER =10 USD/t-CO2) Electricity price: Rp. 380  /kWh (Million Rp.)
Description Total Construction Year
12Months [T 7 3 7 5 5 7 g g 0 T 7 3 7
[T EIECUICIy 10 DE SOTU (GVWIT) 1,%0 140 140 140 140 140 140 140 140 140 140 140 140 140 140
T TNFLOW
[T Revenue TA4530 53,188
7 Worng Capial
T CER TOUSDRCO? 68,274 9183 9,70§| 10,200 10,687| 1L.140| 11571 11981 12372 12743| 13,096| 13432 13.751| 14,055 14,344
7 TOTAL INFLOW 912,903 2371[ 62,897| 63,398| 63.875| 54,328] 64,750| 65,169] 65,550| 65,931 66,284| B6,619] 66,939| 67.243| 67537
T OUTFLOW
T TNVESTMENT 201,096 201,09
7. OPERATING COST OF COMPANY
21 DIRECT COST
[2.T.T. Cost OF Water for Boiler 5,124 iy I <4 N4 I Ny Ny d N7/ Iy N7 NNy iy Iy N7/ I Y
212 Cost OF Salary 71,168 TSI T512[ 1512 1502[ I5m2| I5l2| L5l 1512 1512 L5m2| I5mo| I5l2| 1512 1517
713 CostOf TC Tuel 7822 o[ 22| 202 207 202 202 22| 202 202 207 202 202 202 207
714 Cost OF Truck Tuel 57,154 7082|4082 4082 4082 4082 4082 4082 4082 4082 4082 4082 4082 4082 4087
2.1.5. Cost Of Truck maintanance 7,560 540] 540 540 540] 540] 540 540] 540] 540 540] 540] 540 540 540]
2.1.6. Cost Of Spare Part 98,537 7,0 f i | f f i f f | f f i f
7.1.7. Cost OF Technical Supevisor 27,888 TO92| 1992| 1,992 10992 1,992| 10992| 1,992] 1992 1,992| 1,0992| 10992] 1,992 1,992 1,997
715, Cost OF Overhead 5,350 A7 A Y 17 157 17 7 N 7! -7 157 1) 1) I 17
716, Cost O Representation 7773 2 302 302 302 302 302 302 302 302 302 302 302 302 307
217 Cost OF Marketing Fee 788 E0| 50| 560|560  560] 50|  560|  G60| 560|560  560] 560|560 560
[2 71T Cost OF hastructure maintanance 788 SEO| 560| 560|560  560] 50|  560|  G60|  560|  560]  560] 560|560 560
72 INDIRECT COST i
[2.2.T Tnterest During Construction (1DC )
[2.2.3. Tnterest During Production (1DP )
2.2.2. Payback Tnvestment
723 Tnsurance 8446 03[ B03| 603|603 603 603 ©603| 603| 603 603 603 603 603 603
3 TOTAL OUTFLOW 757,075 201,006 | 18,282| 18,282 18,282| 18,282 18282 18,282 18,282| 18,282 18,282| 18,282| 18,282 18,282 18,282 18,282
Ao ANNUAL 0L, 059] 22,615 25, SU3[_6,006] 46A77| F881] A1201] 47689 B0 B33 %, TOB1[ 49,250
ACCUMULATIVE 755,859 [0T,09)|-157,007[- 112, 276 21683 24,362] 70,840 T17,727) 165,004 212,653 260,652 308,992 357 603] 455859
TRR (10 year) T85% Pay-back penod 729 years
TRR {4 year) 7%
9-13 12
14 27
9-13
Cost for GHG reduction equivalentto 1 ton-CO2 Rp108,000 US$12
(Projectinitial cost per GHG reduced for 14 years) ’
Cost for GHG reduction equivalentto 1 ton-CO2 Rp241,000 US$27
(Projectinitial & OM cost per GHG reduced for 14 years) ’
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10-1-1
2005 3 Designated Operational Entity:
DOE 5 Det Norske Veritas Certification Ltd.
DNV DOE E-0003
5 DOE DNV 2
10-1-2
DNV PDD
2006 2 8 10-1 3
corrective action requests: CAR 4 clarification: CL
Preliminary Validation Report 3
10-1 DOE
DOE
CAR1 DNA
CAR2 |CER
“modalities of communication”
CAR3
CDM
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DOE
CL1 IMW  PT PLN PPA DNV
CL 2 IMW  WES DNV
CL3 IMW  WES DNV
CL4 2 DNV
2005 2
- CDM
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NEDO 2004
JCA 1998
JETRO
JETRO 1997
1996
2004
Web 2003

BP Statistical Review of World Energy 2004

International Energy Agency |EA Energy Statistics

World Energy Council Survey of Energy Resources 2001

Petra Christian University, Indonesia Municipalities and Districts on East Java
PT PLN Statistik PLN 2001, 2002, 2003

UFCCCC http://unfccc.int/2860.php

IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas
Inventories. Background Paper

IPCC Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories. Reference
manual

IPCC Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories: Workbook

IPCC Second Assessment Report: Climate Change 1995

Oil and gas Decree No. 113 HSD specification 1999
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A2

A3

Y V V V

CO,

A4

PT.IMW
PCI

1,700
CH,4

A4l

A4.2

[ PETA POTENSI KABUPATEN SIDOARJO |

KOTAMADYA SURABAYA

s

LEGENDA,
. Batas Kabupsten
e Jalan Fropinsi |
~_ BatsKecamatn|

KETERANGAN
THS KOPER,
Tanggulangin
Jumizh Uit Usaha Th 1295 sebamak
Jumizh Produksi :2.689 200 bhih

KAB. PASURUAN

SEPATU

Kamasan, it
Lumiah i Usah Th 1895 sebanyak 7
umiah Produls: 42 800 kocith [*-.. PETA PROPINS| DAERAH TINGKA | JAWATIMUR

PAHDAI BESI
Derabangan Tulangan, ar

Jumizh Uit Usaha Th 1995 sebamak
Jumizh Produlsi : 125,000 unitdh

Lot dawe

KONPOHEN KEHDA RA AH BERNCTOR.
e

Jumizh Uit Usaha Th 1295 sebamak
Jumizh Produlsi bhih




A43

Recyclable materials (- - - -}

|Unrecyc|ab|e materials |

1,700
JAMALI
MSW transported
from dumping sites
i more than 360 ton (dry-base)
E Incenerator

Electric shredder

(Thermal converter)

Steam boiler

e 24

# Steam

Steam turbine generator

Internal use of 0.9 MW Electricity

w18.0 MW
JAMALI grid

Shredded wastes Heat
i the project plant
Clinkers
2

A44.4

B.

B.1

B.1.1

(M

2

1,700



B.2.

B2.1

Is there any regulation/law
or agreement requiring the
effective utilization of
MSW to be landfilled
and/or landfill gases in the
country/area ?

Is there any institution or
supporting program
promoting the effective
utilization of MSW to be
landfilled and/or landfill
gases ?

Is there an alternative plan
for the effective utilization
of MSW to be landfilled
and/or landfill gases, in
case the proposed project,
which is electricity
generation by incineration
of MSW to be land-filled,
was not implemented ?

—Yes»

Is it possible to identify the
alternative plan for the
effective utilization of
MSW to be landfilled
and/or landfill gases ?

Is there any possibility for
implementation of the
proposed project,
considering barriers such
as investment barrier,
technological barrier,
barrier due to prevailing
practice ?

Is it possible to continue
the MSW landfill without
treatment ?

©

List up all the
possible scenarios
that are both
technically and
institutionally
applicable

Scenario option A
Scenario option B

Scenario option X

The MSW would
continue to be
landfilled without
treatment.

The proposed project
would be
implemented.

(CDM is not
applicable.)

The identified plan
would be
implemented.

The scenario
identified with
economic indicators
such as IRR, which is
the most
economically
attractive scenario,
would be
implemented.

The project required

by regulation/law or

agreement would be
implemented.

B2.2




Comparing to the electricity
generated by the grid connected by
the project, is it possible to
logically prove that the electricity
generated by the project are small

enough to be ignored?

no

o)

v

Are there any reliable
power development plans
regarding the region and
the grid?

yes

v

Is this project included
in the power
development plan?

yes

no

v

v

Among those power plants
except low-operating cost
and must-run power
plants, the baseline
scenario is the case that
plant(s) that play the same
role as the project would
operate in the absence of
this project.

no

v

Is this project listed as a
high priority one in the
plan?

Is it possible to classify
those power plants
whose operation would
be affected and would
not be affected (current
and future situations)
operation by the project
implementation?

yes l

Is it possible to
identify roles such as
base and peak load of
current and future
power plants
including this
project?

Is it possible to identify

the specific power plant no
that would be >

substituted by the
project in the plan?

yes

\ 4

v

List up all the possible scenarios
that are both technically and
institutionally applicable.

The construction
and operation of the
identified specific
power plant is a
baseline scenario.

yes

no

v

v

Among those power
plants whose operation
would be affected by
the project (current and
future situations), the
baseline scenario is the
case that plant(s) that
play the same role as
the project would
operate in the absence
of this project.

Among multiple
baseline scenarios in
which the power plants
affected by the project
operation (current and
future) would
substitute the project
operation, identify the
most economically
attractive one as a
baseline scenario.

—| Scenario option A |
—| Scenario option B |
—| Scenario option C |
—| Scenario option D |
—| Scenario option E |

h 4

With economic indicators such
as IRR, identify the most
economically attractive scenario
as a baseline scenario.




B.3.

GHG

(1

) GHG GHG
GHG
(3) CDM
CDM
B.4.
GHG
B.5.
2005
PCI



Construction of the Project

! The Project Site !
i Operating construction machinery !
|Mining i—|—>| Processing : for construction of the power plant :

|Changing biomass for landcover change

Operation of the Project

Households Transporting MSW by

local people

Primary MSW disposal sites (existing)

Transporting MSW by
local governments trucks

Secondary MSW disposal sites (project) |Open-dumping MSW at disposal sites

Transporting MSW by the projects trucks

The Project Site o .
Weighing & Screening SUPPB:ﬂg diesel oil
i to trucks & generators
Recyclable CIOHV.eyIng MSW by
materials electric conveyors <

|Shredding by an electric shredder |4

thermal converter

Circulating water |
by electric pumps

Clinkers & Fly ash

! Inceneraing by | _ only for start-up AN :

- u‘l i internal use
ransporing —>|Generatin electricity by steam turbine |—
clinkers and fly ash g id ): "
by the projects trucks + ?u o
________ T——————.______________Subsfon _______________________________!
l Transmission/ SupplyingI electricity to JAMALI grid
distribution loss - power plantA
Consumers P - power plantB
Electricity demand stmulated -
by more electricity supply - power plant X
Area covered by JAMALI grid
More fuel consumed by price decline More GHG reduced by encouraging
of the primary energy due to less demand similar projects reducing GHG
Area suppling the primary energy Neighbouring area
of power plants of JAMALI grid
Note:
—» : Flow of materials or energy
1. Activity related to GHG emission : Project boundary
5
2007 1 20
2007 1
7




D.1
D.2
1700
D.2.1
D.2.1.1
ID
IDI | MSW, ( )
%
ID2 | FPF,
D3 FF,
t-CO
ID4 | VEFco, seke 1 IPCC
D.2.1.2
t-COe/yr = MSW, * FPF, * CCFP * EFC * 44/12 + FF, * VEF o,
MSW, t
FPFy %
CCFP %
EFC %
FF,
VEFC()2 t-COZC




D.2.1.3

ID
ID5S | BEg, - t-COoyr
ID6 | EG, MWh
ID7 | EF_OM, t-COy/
MWh
1D9 F t, liter,
1’1’13
ID10 | GEN MWh
ID11 | COEF t-COse / IPCC
t, liter,
1'113
D12 | - oM text oM
ID14 | BEd, - t-CO,/yr
IDI5 | DOC, %
1
ID16 | L, DOCy, DOCF, MCF,
Fy
IPCC
Good Practice
Guidance
ID17 | DOCk %
(T)
1
DOCy  0.014T+0.28
IDI8 | - -
D.2.1.4
t-COse BEg, +  BEd,
BEgy t-COze
BEdy t-COze




BEg, =EG,* EF_OM,
EG, MWh
EF_OM, oM t-COe MWh

EF_OM, = [2 ijFijy*COEFy]/[3 ; GENjy]

Fijy ] GJ
y 1
COEF,;, y i -CO5e/GJ
GEN,, y j MWh
BEd,= k*Lo*Y oy MSW:* ¢ ™ % (1-0X) * GWP_CH4
k
LO m3 mg
t
MSW: t
(0),4 0 1
GWP_CH, IPCC 21
Lo —  DOC, * DOCy * MCF * F,* 16/12
DOC, %
DOC; %
MCF %
F, %
GHG

GHG

PEb, =MSWy x FPFy x CCFP x EFC x 44/12
= 131,400 (ton/yr) x 5.05(%)x 85(%)x 99(%) x 44/12
=19,461 (t-COy /yr)

PEfy = FFy X VEFco,
=154,460(Lt./yr) x 0.00268 (t-CO,, /Lt.)
=414 (t-CO,, /year)



E.2.

GHG
E.3.
E.l. 19,461 (t-CO. /yr) 414 (t-COy /yr)
19,875 (t-COy, /yr)
E.4. GHG
BEd, =k xLoxY t=1,y MSWt x KO0, (16/12) x (1-0X) x GWP_CH,4
=0.05% (0.19x 0.88x 0.4x 0.5x 16/12)x 131,400x e(0)x (1-0)x 21
BEd, = 6,152 (t-CO,e /yr) y=1
BEg, =EG,* (Wom * EF_OM, + Wgy; * EF_BMy)
=EG, * EF_OM,
= 139,968 (MWh/yr) * 0.827 (t-CO,. /MWh)
= 115,754 t-COy /yr
6,152 (t-COx /yr) + 115,754 (t-COx, /yr)
121,906 (t-CO, /yr) y=1
E.5. E4 E3

GHG =
= 121,906 (t-CO; /yr) — 19,875 (t-CO, /yr)
=102, 031 (t-COy¢ /yr)  y=1

10



E.6.

AMDAL

unit t-COg

Year | Baseline emissions | Project emissions | Emission reductions
2007 121,906 19,875 102,031
2008 127,757 19,875 107,882
2009 133,323 19,875 113,449
2010 138,618 19,875 118,743
2011 143,655 19,875 123,780
2012 148,446 19,875 128,571
2013 153,003 19,875 133,128
2014 157,338 19,875 137,463
2015 161,461 19,875 141,587
2016 165,384 19,875 145,509
2017 169,115 19,875 149,240
2018 172,664 19,875 152,789
2019 176,040 19,875 156,165
2020 179,252 19,875 159,377
Total 1,869,714

AMDAL
10MW
AMDAL
2003 8 8
Bluru Kidul 200

11
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CDM - Executive Board page 2

\ A.1l  Titleof theproject activity:

Municipal Solid Waste to Energy Project in Sidoarjo, Indonesia (hereinafter referred to as the Project)

\ A.2. Description of the project activity:

The population of Sidoarjo city was 1.6 million and has increased at 2.9% approximately in 2003. The
growth rate is relatively high in the region because of recent housing developments. Due to the high
population growth, predicted as 3% or higher annually, the amount of municipal solid waste (MSW) is
also predicted to increase rapidly, approximately 5%.

In order to manage the increasing waste, there are two final MSW disposal sites provided in Sidoarjo city
and the major parts of the waste have been disposed there. Although scavengers contribute the reduction
of the MSW amount, the disposal sites would be filled up in the near future if the amount will increase at
the current rate. Accordingly, the government of Sidoarjo has to draft the plan of new disposal sites.

In order to reduce the amount of MSW, there are two traditional incinerators under operation. However,
they incinerate the MSW discharged only from newly developed housing area, which amounts only less
than 3 % of total MSW treated in Sidoarjo, and it is neither expected nor planned to accept the rest of
MSW due to high operation cost of fuel. In addition, due to traditional incinerating methods, they are
concerned to emit air pollutants, including dioxin.

In this context, the project is proposed to incinerate MSW at high temperature, 1700 °C, to avoid air
pollutants emissions and to supply electricity to the JAMALI grid, which covers Java, Bali and Madura.
The Project activity would avoid the emission of methane (CHy), which would occur through decay of
MSW open-dumped, and the emission of carbon dioxide (CO,), which would occur through electricity
generation by fossil fuel power plants in JAMALI grid.

The contribution of the Project to sustainable development is described as follows:

- The Project will provide job opportunity to local people for the construction, and thus improve local
economy,

- The Project will hire scavengers, who live at current final MSW disposal sites, in screening process of
the plant and provide steady income to them, and

- The Project will reduce current environmental and health impacts at the surrounding area of the final
MSW disposal sites,

- The Project will reduce the operation cost of the final disposal sites borne by the government of
Sidoarjo, because the Project will stop open-dumping MSW, and

- The Project will transfer all technologies required for the construction, operation and maintenance of
the Project through capacity building assistance.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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] TN ’

CDM - Executive Board page 3

A.3. Project participants:

Project participant in host country:
PT. IMW (Imam Manunggal Wijaya)
JI. Medokan Asri Barat X MA-I/M6, Surabaya 60295, Indonesia

Project participant in donor country:

PCI (Pacific Consultants International)
1-7-5 Sekido Tama-shi, Tokyo 206-8550, Japan

‘ A.4.  Technical description of the project activity: ‘

\ A.4.1. Location of the project activity: \

The Project site is located at Blurukidul district of Sidoarjo city. It is 200 m from east ring road, 30 m
from the Ketingan river and 7 km from Buduran substation of PT. PLN, state-owned electricity power
company.

| A4.11. Host Party(ies): |

Indonesia

‘ A4.12 Region/State/Province etc.. ‘

East Java Province

\ A4.13. City/Town/Community etc: \

Blurukidul district, Sidoarjo city of Sidoarjo district

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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A.4.1.4. Detail of physical location, including information allowing the

The city of Sidoarjo is located 7 km west of Juanda international airport and 22 km south of Surabaya in
East Java province. It is surrounded by four districts, Buduran, Sukodono, Wonorayu and Candi.

| PETA POTENSI KABUPATEN SIDOARIJO |

N KOTAMADYA SURABAVA
w '*'E M ARy Project site
0/

. Botas Kakupaten
e dalan Propinsi 1.,
~_  BatasKecamatan| -

POROMNG

i

KETERANGAN ™ £ Selat Madura

TH§ KOPER,

KAB. PASURUAN

Tanggulangin
Jurriah Liit Usaha Th 1995 sebamak ©
Jurriah Produkesi : 2 580200 bhih

SEPLTU

kemasan, Krian

Jurriah Unit Usaha Th 1995 sebanyak .,
Aurriah Produbsi 42,500 kit .. PETA PROPINS| DAERAH TINGKA | JAWATIHUR
P4 NDA1 BES| :

Derabangan Tulangan, tian

Jurriah Lnit Ussha Th 1994 sebanyak :
Jurriah Produksi : 125.000 unitth

FOIMPOINEN KEH DA Ri A EERMCTOR,
i

Jurriah Lnit Ussha Th 1994 sebanyak :
durriah Produbsi : bhah

- Grid-connected electricity generation from renewable sources
- Landfill methane avoidance

The project developer, PT IMW, will be supplied MSW collected by Sidoarjo government at the
minimum amount, 360 ton per a day (dry-based), and incinerate it in thermal converter installed in the
project site. It is first project to install this facility in Indonesia, which has been developed in UK, and the
necessary skills of operation and maintenance will be transferred to PT IMW.

Heat produced by the incineration will generate steam, and then the steam will generate electricity by
turning turbine. The thermal converter combust MSW at high temperature, 1700 , in order to reduce
emission of air pollutants, including dioxin. The heating value of MSW to be incinerated is predicted
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around 3,500 kcal/kg and 18.9 MW electricity can be generated by combusting the MSW. Out of 18.9
MW, 0.9 MW electricity will be consumed by water circulating pumps, fans, conveyors, shredding
machine, overhead crane, lighting and others.

The project developer will conclude power purchase agreement (PPA) with PT PLN in order to sell
electricity generated by the Project plant. The electricity will be supplied to 20 kV electricity network of
PT PLN through substation to be installed in the Project site.

MSW transported
from dumping sites Steam boiler
i more than 360 ton (dry-base) i

Recyclable materials (- ---|
' Incenerator

N

(Thermal converter)

A 4
| Unrecyclable materials |

Electric shredder

Shredded waste-s>

# Steam

Steam turbine generator

Heat

Electricity

Internal use of 0.9 MW
the project plant ¢

\ 4 18.0 MW
Clinkers

Figure: Schematic diagram of material/energy flow and the Project plant

A.4.4. Brief explanation of how the anthr opogenic emissions of anthropogenic greenhouse

account national and/or sectoral policiesand circumstances:

The Project will reduce CH, emission through anaerobic decomposition of organic components in MSW,
which would be open-dumped in the absence of the Project, and CO, emission of the fossil fuel power
plants connected to JAMALI grid, which would generate the electricity to be supplied by the Project.

In order to reduce CH,4 emission, the Project plant will incinerate MSW, which would be open-dumped at
final MSW disposal sites in the absence of the Project, because there is not any regional policy to treat
MSW in the other methods, namely sanitary landfill and/or incineration. In addition, for CO, emission
reduction, the Project will generate electricity from wastes, but this activity is not planned and not
considered as a reliable power source in JAMALI grid, due to its negligible capacity in the grid.
Furthermore, there has never been any experience of power generation by incinerating MSW because it
requires overseas technology and it is not feasible financially due to the high primary cost. Therefore, the
GHGs emission reduction of the Project would not occur in the absence of CDM.
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As mentioned in A.2., Description of the project activity, JAMALI grid, which will be connected to the
Project plant, distributes the largest amount of electricity, such as 86,743 GWh in 2003, while the Project
will supply only 140 GWh annually to the grid. In addition, considering recent increase of energy supply
and future power development plan, the Project will supply electricity far less than 1 % of total generation
in the grid also in the future. Therefore, it will not cause any delay on additional new plant and affect all
prospective new capacity installation.

A.4.4.1. Estimated amount of emission reductions over the chosen crediting

No public funding is used for the Project.
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\ B.1. Titleand reference of the approved baseline methodology applied to the project activity:

Since there exists no approved methodology that can be applied to the Project, a new methodology is
herein proposed.

The new baseline methodology is titled “Baseline methodology for grid-connected electricity generation
by incineration of MSW to be landfilled”.

The baseline methodology is applicable to the proposed project activity, based on the following
applicability conditions specified in the baseline methodology.

The municipal solid waste would be dumped in uncontrolled manner;

In Sidoarjo city, the government currently open-dumps more than 95% of total MSW and incinerates less
than 5%. It is difficult to construct similar old-fashioned incinerators in addition and upgrade the capacity
of them. Accordingly, they have only one option to continue MSW open-dumping.

In addition, currently MSW is dumped in uncontrolled manner due to their budget limitation and there is
no prospect to allocate additional budget on them. Therefore, MSW will be dumped in uncontrolled
manner, which is practised currently.

The project would incinerate municipal solid waste at high temper atur e enough not to emit
unburned gases, namely nitrous oxide and methane.

The Project will install thermal converters, which can incinerate MSW at 1700 , in order to reduce
emission of air pollutants, including dioxin. This temperature is high enough to avoid unburned gases,
namely nitrous oxide and methane.

B.2.  Description of how the methodology is applied in the context of the project activity:

The baseline methodology divides the method of establishing a baseline scenario into two parts, MSW
treatment and electricity, and specifies the steps for each to follow, as follows.

B.2.1 Baseline scenario of municipal solid waste treatment:

Step 1: Collection of information of existing actual situation, future plan and concerned policy of
municipal solid waste treatment

Collect information regarding existing actual situation and future plan of municipal solid waste treatment
of the project participant(s) in host country and policy concerned with municipal solid waste treatment in
this area. In addition, implement interview surveys with officials concerned with municipal solid waste
treatment plan in the area as necessary.

Step 2: Identification of a baseline scenario of municipal solid waste treatment by the decision tree
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Identify a baseline scenario with the following decision tree by the application of regulatory analysis,
barrier analysis for the various baseline options of municipal solid waste treatment. For example, options
of municipal solid waste treatment are:

(1) Open-dumping/sanitary landfill with burning landfill gas (LFG)

(2) Open-dumping/sanitary landfill with LFG recovery and power generation

(3) Biomethanization

(4) Compost

(5) Incineration

(6) Incineration with power generation (project case)

(7) Open-dumping without LFG recovery (current scenario).

Analysis of several barriers such as 1) investment barrier, 2) technological barrier, 3) barrier due to
prevailing practice is applied in identification of a baseline scenario.
Examples of barrier analysis are shown below.

1) Investment barrier

- Demonstrate that the project has a less IRR (Internal Rate of Return) than the benchmark such as the
government bond rates, the private equity investors’ required return on comparable projects.

- Demonstrate that real and/or perceived risk associated with the unfamiliar technology or process is
too high to attract investment.

- Demonstrate that funding is not available for innovative projects.

- Demonstrate that no access to international capital markets due to real or perceived risk associated
with domestic or foreign direct investment in the country where the project activity is to be
implemented.

2) Technological barrier

- Demonstrate that the project represents one of the first applications of the technology in the country,
leading to technological concerns even when the technology is proven in other countries.

- Demonstrate that skilled and/or properly trained labour to operate and maintain the technology is
not available, leading to equipment disrepair and malfunctioning.

3) Barrier dueto prevailing practice

- Demonstrate that there is a lack of will to change the current practice with or without regulation.

- Demonstrate that developers lack familiarity with state-of-the-art technologies and are reluctant to
use them.

Step 3: Description of identified baseline scenario of municipal solid waste treatment
Describe details of the identified baseline scenario in the Step 2, based on data collected in the Step 1.

In the context of the proposed project activity, the methodology is applied in the following way.

Step 1. Collection of information of existing actual situation, future plan and concerned policy of
municipal solid waste treatment

The project proponents have conducted a feasibility study of the proposed project activity, in which they
collected information on existing actual situation, future plans and concerned policies, as described in
Section A of this CDM-PDD and in the following step.
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Step 2: Identification of a baseline scenario by the decision tree
Is there any regulation/law Is there any institution or
or agreeme t requiring the supporting program
effective utilization of | Yesp! promoting the effective
MSW andfilled utilization of MSW to be
and/or landf gases in the landfilled and/or landfill
countr area ? gases ?
v No Yes
Is there an alternative plan
for the effective utilization
of MSW to be landfilled Is it possible to identify the
and/or landfill gases, in alternative plan for the
case the proposed project, —Yesp» effective utilization of No
which is electricity MSW to be landfilled
generation by incineration and/or landfill gases ?
of MSW to be land-filled,
was not implemented ?
o |
v List up all the
possible scenarios
that are both
Is there any possibility for technically and
implementation of the Yes institutionally
proposed project, applicable
considering barriers such
as investment barrier, . .
technological barrier,
barrier due t_o prevailing Yes
practice ?
‘:'
Is it possible to continue
—— the MSW landfill without
treatment ?
||
e
4 4 4 4
The scenario
. identified with
elbicbosedjploleet economic indicators
The MSW would would be . . L The project required
. . The identified plan such as IRR, which is ;
continue to be implemented. - e by regulation/law or
landfilled without . ; agreement would be
. implemented. economically N
treatment. (CDM is not T e implemented.
applicable.) el !
implemented.
*) Demonstrate the possibility for the implementation of the proposed project based on barrier analysis

such as 1) investment barrier, 2) technological barrier, 3) barrier due to prevailing practice.

Q1. Is there any regulation/law or agreement requiring the effective utilization of MSW to be landfilled
and/or landfill gases in the country/area?

Al: No. In Sidoarjo city, there is no regulation/law requiring the Project. There is currently neither
regulation requiring MSW incinerator nor landfill gas recovery. In addition, there is currently no plan to
establish them in the near future.

Q2: Is there an alternative plan for the effective utilization of MSW to be landfilled and/or landfill gases,
in case the proposed project, which is electricity generation by incineration of MSW to be land-filled, was
not implemented?
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A2: No. According to the waste management department of the Sidoarjo government, no plan exists for a
utilization of MSW or landfill gases in the near future. Their budget for MSW treatment is not sufficient
to manage MSW completely and too limited to invest for such an effective utilization. (See Annex 3
BASELINE INFORMATION: Scenario Analysis)

Q3: Is there any possibility for implementation of the proposed project, considering barriers such as
investment barrier, technological barrier, barrier due to prevailing practice?

A3: No, for the following reasons.

1) Investment barrier

According to PT. IMW, the project developer, higher than 16% of the internal rate of return, IRR, is
necessary to invest for the project. In the absence of the CDM, which means no additional revenue
besides electricity sales to PT. PLN, IRR shows 13.4%, but additional revenue from sales of the certified
emission reduction, CER, by the CDM, would increase IRR up to 16.4%. Therefore, there is an

investment barrier for the project implementation.

2) Technological barrier

The Project plant has thermal converter to recover heat from MSW incineration to generate steam. This
thermal converter requires state-of-art technology imported from Waste Energy Systems Ltd. in UK and it
is first time to introduce this technology in Indonesia. Therefore, this explains a technological barrier.

3) Barrier due to prevailing practice

As explained in “Technological barrier”, there is no similar case to the Project and open-dumping is
prevailing practice in Indonesia. Therefore, there is a barrier due to prevailing practice also for the project
implementation.

Q4: Is it possible to continue the MSW landfill without treatment?

A4: Yes. The Sidoarjo government can continue the open-dumping because there is enough space to
construct new MSW dumping sites. Or rather, they do/will not have any option but to continue the current
open-dumping due to the budget limitation, for which they cannot afford to treat and/or utilize landfill gas.

This leads to the conclusion in the bottom left box of the decision tree as the baseline scenario, which
reads:

The MSW would continue to be landfilled without treatment.

Step 3: Description of identified baseline scenario
Describe details of the identified baseline scenario in the Step 2, based on data collected in the Step 1.

The baseline scenario, if the Project will not be implemented, would be that the government of Sidoarjo
would continue to dispose MSW in uncontrolled manner as they do currently. According to the waste
management department of the Sidoarjo government, due to the limited budget for MSW treatment, it
would be difficult to invest in new equipments for efficient utilization of MSW and landfill gases. The
current amount of MSW is 3,600 m*/day and the amount will increase according to population growth
and more MSW generation rate, which would occur through gradual change of the life-style toward mass-
consumption and mass-disposal.
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B.2.2 Baseline scenario of eectricity:

Step 1: Collection of information of existing actual situation, future plan and concerned policy of
power development

Collect information and data regarding existing actual situation and future plan and concerned policy of
power development in the area. In addition, implement interview surveys with officials concerned with
existing actual data, power development plan and policy in the area as necessary.

Step 2: Identification of a baseline scenario of electricity by the decision tree

Identify a baseline scenario with the following decision tree. Project participants will decide on answers
to all the questions of the decision tree, based on information and data collected in the Step 1. Each
answer will be logically described considering reliable and transparent data and information.

Step 3. Description of identified baseline scenario of electricity
Describe details of the identified baseline scenario in the Step 2, based on data collected and archived in
the Step 1.

In the context of the proposed project activity, the methodology is applied in the following way.

Step 1: Collection of information of existing actual situation, future plan and concerned policy of
power development

The project proponents have conducted a feasibility study of the proposed project activity, in which they
collected information on existing actual situation, future plans and concerned policies power development,
as described in Section A of this CDM-PDD and in the following step.

Step 2: Identification of a baseline scenario by the decision tree

Q1: Comparing to the electricity generated by the grid connected by the project, is it possible to logically
prove that the electricity generated by the project are small enough to be ignored?

Al: The project generation capacity is negligible comparing with the grid because the Project plant will
generate and supply electricity to the JAMALI grid, which distributes the largest amount of electricity,
which was 83,576 GWh in 2002, while the Project will supply only 140 GWh annually to the grid. Due to
the recent trend of rapid increase of energy supply and future power development plan, accordingly, the
Project will supply electricity far less than 1 % of total generation in the grid. Therefore, it logically
proves that the electricity generated by the Project are small enough to be ignored.

This leads to the conclusion in the box of the decision tree as the baseline scenario, which reads:
Among those power plants whose operation would be affected by the project (current situations), the

baseline scenario isthe case that plant(s) that play the same role as the project would operatein the
absence of this project.
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Comparing to the electricity
generated by the grid connected
by the project, is it possible to
logically prove that the electricity
generated by the project are small
enough to be ignored?

no

yes

v

Are there any reliable
power development plans
regarding the region and
the grid?

yes

v

Is this project included
in the power
development plan?

no

plan?

Is this project listed asa | g
high priority one in the

Is it possible to identify
the specific power plant
that would be

substituted by the
project in the plan?

v

Among those power plants
except low-operating cost
and must-run power
plants, the baseline
scenario is the case that
plant(s) that play the same
role as the project would
operate in the absence of
this project.

no

v

no

Is it possible to classify
those power plants whose
operation would be
affected and would not be
affected (current and future
situations) operation by the
project implementation?

yes

no

yes

A 4

Is it possible to identify
roles such as base and
peak load of current and
future power plants
including this project?

List up all the possible scenarios
that are both technically and
institutionally applicable.

The construction and
operation of the
identified specific
power plant is a
baseline scenario. *

)

yes

no

v

v

Among those power plants
whose operation would be
affected by the project
(current and future
situations), the baseline
scenario is the case that
plant(s) that play the same
role as the project would
operate in the absence of
this project. "

Among multiple baseline
scenarios in which the
power plants affected by
the project operation
(current and future) would
substitute the project
operation, identify the
most economically
attractive one as a baseline
scenario. ?

Scenario option A

Scenario option B

Scenario option C

Scenario option D

Scenario option E

A 4

With economic indicators such as
IRR, identify the most economically
attractive scenario as a baseline
scenario.
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B.3.  Description of how the anthropogenic emissions of GHG by sources arereduced below

According to the baseline methodology, this is done in three steps:

Step 1: Confirm that project scenario isnot same as baseline scenario
In Section B.2, the baseline scenario for the proposed project activity has been established as:

The MSW would continue to be landfilled without treatment.

and

Among those power plants whose operation would be affected by the project (current situations), the
baseline scenario isthe case that plant(s) that play the same role as the project would operatein the
absence of this project.

The abovementioned scenario clearly shows that the project scenario is not the baseline scenario.

Step 2: Demonstrate that project emission islessthan baseline emission
The second step is to show that the project emission is less than the baseline emission.

The project emission is below the baseline emission by 96,572 t-CO,./yr in the first year. Project emission
continues to be below the baseline emission until the end of the crediting period, as shown in Section E.5
of this CDM-PDD.

Step 3: Common practice analysis and impact of CDM registration

There is not any other activity similar to the proposed project activity, and similar activities cannot be
observed in Indonesia.

The impact of CDM registration will be financial support for the Project. The CDM registration will
provide additional revenue from sales of CER and improve IRR of the Project from 13 % to 17 %.

Therefore, the existing common practice and impact of CDM registration is identified clearly.
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According to the proposed new methodology, definition of the project boundary of the Project will be as
follows:

Identification of impactsrelating to GHG emissions
First of all, direct and indirect impacts of the project defined below are to be classified and illustrated in a
diagram of project impacts.

Direct impacts: “Direct impacts” are defined as impacts that arise from activities that result in
GHG emissions, directly related to the achievement of the principal objectives of the project. Direct
impacts are classified into “direct impacts from principal objectives” associated with activities that
are the principal objectives of the project, and “other direct impacts” associated with activities that
project implementing entity conduct autonomically to achieve the principal objectives.

Indirect impacts: ~ “Indirect impacts” are defined as impacts that do not relate directly to the
principal objectives of the project. They relate indirectly to the project implementation process and
the outputs from the project activities result in GHG emissions and removals. Indirect impacts are
classified into “indirect impacts from principal objectives” that are caused indirectly by the
achievement of the project’s principal objectives, and “other indirect impacts.”

Impacts relating to GHG emissions by CDM project activities are selected and classified into “direct

impacts from principal objectives”, “other direct impacts”, “indirect impacts from principal objectives”,
and “other indirect impacts”.

Definition of project boundary

Next, direct impacts are classified into five categories through the decision tree judgment system. Indirect
impacts are classified into six categories according to the decision tree judgment system for indirect
impacts. Both decision tree judgment systems were developed in order to judge whether the impacts be
included in the project boundary (indicated as “+” in the table) or not (indicated as “-” in the table) in a
transparent and objective manner. The following table shows the classification of direct and indirect
impacts by project activities.
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Decision tree judgment system for direct impacts
Isthedirect impact from a principal activity
related to GHG emissions (removals) (i.e., an
activity closely connected with the project’s
primary objectives)?
NO YES

v

I sthe same activity being assumed
in the baseline case?

NO YES
\ 4 v
Isit poss t_)le_to logically prove that the Isit theoretically possible to logically prove that the
GHG emissions (removals) are small GH G emissions (removals) from the same activity in
enough to beignored, using past cases the baseline case, are the same in quantity asthe
and documented values? GHG emissions (removals) from the relevant activity?
NO I YES NO I YES

Criteriato consider each category of direct impact

Category Consideration

A - Count all GHG emissions (removals) related to the relevant direct impact.

B - Include the relevant direct impacts within the project boundaries, but do not include them in
the estimation items for project emissions (removals).

C - Include the relevant direct impacts within the project boundaries, and do include them in
the estimation items for project emissions (removals).

D - After comparing with total GHG emissions (removals) and confirming that the GHG
emissions (removals) from the relevant direct impacts can be ignored, exclude them from
the project boundaries and estimation items of project emissions (removals). The
comparison is based on past cases or documented values of GHG emissions (removals)
relating to the relevant direct impacts.

E - Include the relevant direct impacts within the project boundaries, and do include them in
the estimation items for project emissions (removals).
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Decision tree judgment system for indirect impacts

At the project planning stage,
can the occurrence of the
indirect impacts be foreseen?

NO YES

At the project planning stage,
can the extent of indirect
impacts be estimated?

NO YES

vy v

Isit possible to establish an
indicator to determine
whether therelevant indirect
impact has occurred?

I NO 1 YES
YES \ 4 A 4

During project implementation, is
it easy to ascertain the extent of
the relevant indirect impacts
through monitoring?

NO*

Arethere any similar past
cases?

Isit possible to theoretically prove that the
extent of the GHG emissions (removals)
from the relevant indirect impacts can be
ignored, based on reference to past cases

Isit possible to theoretically prove that the
extent of the GHG emissions (removals)
from the relevant indirect impacts can be
ignored, based on reference to past cases

that were quantified, or documented
values?

that were quantified, or documented
values?

NO NO

Criteriato consider each category of indirect impact

Category Consideration

a - After comparing with total GHG emissions (removals) and confirming that the GHG emissions (removals)
from the relevant indirect impacts can be ignored, exclude them from the project boundaries and estimation
items of project emissions (removals). The comparison is based on past cases or documented values of GHG

emissions (removals) relating to the relevant indirect impacts.

Take the relevant indirect impacts into account within the project boundaries, decide on an equation for
calculation and estimate the GHG emissions (removals) from the relevant impacts. In addition, decide on the
monitoring items, conduct monitoring during implementation of the project, and ascertain the actual GHG
emissions (removals) from the relevant impacts. The result is reflected at the time credits are acquired.

Take the relevant indirect impacts into account within the project boundaries and use past cases and
documented values to make an assumption of the GHG emissions (removals) from the relevant indirect
impacts (e.g., 10% of the total emissions). Set this as the “subtraction factor for indirect impacts that cannot be
considered” and reflect this in the amount of credits acquired.

Take the relevant indirect impacts into account within the project boundaries and decide on an indicator to
judge whether or not the relevant indirect impact occurs. During project implementation, or after
implementation, if the relevant impact has clearly occurred, it is dealt with by setting the “subtraction factor
for indirect impacts that cannot be considered” as in ‘c’, with reference to past cases and documented values.

The relevant indirect impacts are not taken into account within the project boundaries, but similar cases are
referred to, and the potential for the relevant impact to occur and their extent are noted. These items are
confirmed at the time credits are acquired.

The relevant indirect impacts are not taken into account within the project boundaries, but are considered
when the baseline emissions are reviewed, using this decision tree again.

Table: Classification of direct and indirect impacts by the project activities
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Direct . Activities related to GHG . I Classifi Project
Impacted items N Indicators of activities cation | boundaries | Parameter
Impacts emissions (AtoE) (+,)*
Impacts from | Decarbonization | Generating electricity by steam Electricity output of the project plant A + BEgy
principal of fuels turbine
objectives
Methane Open-dumping MSW at disposal Change in amount of MSW open- A + BEdy
avoidance sites dumped
Incinerating MSW by thermal Input amount and characteristics of A + PEhy
converter MSW, which is originated in fossil fuel PEfy
Fuel Transporting MSW by the project's | Fuel consumption, A + PEf,
consumption trucks Methods of transportation
Transporting clinkers and fly ash Fuel consumption, A + PEf,
by the project’s trucks Methods of transportation
Electricity Conveying MSW by electric Consumption of electricity and fossil A + BEgy
consumption conveyors fuels by the plant
Shredding MSW by an electric Consumption of electricity and fossil A + BEgy
shredder fuels by the plant
Circulating water by electric Consumption of electricity and fossil A + BEgy
pumps fuels by the plant
Other Fuel Operation of construction Construction scale D
impacts consumption Machineries
Transportation of construction Volume of used construction D -
materials materials,
distance from the supplier of
construction materials
Transporting MSW by local people | Fuel consumption, B -
and local government's trucks Methods of transportation
Energy loss Transmission/distribution loss Power generation, B -
Power supply
Indirect . Activities related to GHG . S Clas_5|f| Project
Impacted items o Indicators of activities cation | boundaries | Parameter
Impacts emissions (atof) (+,9)*
Impacts from | Fuel More fuel consumed by price Consumption record of the relevant f -
principal consumption decline of the primary energy due | fuels
objectives to less demand
Other Fuel Mining and processing of Fuel consumption, a -
impacts consumption construction materials Methods of mining and processing
Electricity demand stimulated by Electricity demands of local f -
more electricity supply communities and industries
Land cover Change of hiomass caused by Biomass in the project area a -
change landcover change
GHG emissions | More GHG reduced by Technical needs of power supplier f -
reduction encouraging similar projects and MSW manager in host country,
contributing to GHG reduction GHG emission reduction effect of the
project
Note *:  The activity marked (+) shall be included, and (-) can be excluded in the project boundary.

The activities identified with GHG emission are counted as Parameter shown above.
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Date of completion of the baseline study: January 2005

Mr. Masahiko Fujimoto
Mr. Kenji Asakawa
Pacific Consultants International

20 years

\ C.2 Choice of the crediting period and related information: \

‘ C.2.1. Renewable crediting period: ‘

\ C.211 Starting date of thefirst crediting period: \

7 years

‘ C.2.2. Fixed crediting period: ‘

‘ C.221. Starting date: ‘
(This option is not selected for the Project.)

\ C.2.2.2. Length: |
(This option is not selected for the Project.)
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Since there exists no approved methodology that can be applied to the Project, a new methodology is
herein proposed.

The new monitoring methodology is titled “Monitoring methodology for grid-connected electricity
generation by incineration of MSW to be land-filled”.

The monitoring methodology is applicable to the proposed project activity, based on the following
applicability conditions specified in the monitoring methodology.

The municipal solid waste would be dumped in uncontrolled manner;

In Sidoarjo city, the government currently open-dumps more than 95% of total MSW and incinerates less
than 5%. It is difficult to construct similar old-fashioned incinerators in addition and upgrade the capacity
of them. Accordingly, they have only one option to continue MSW open-dumping.

In addition, currently MSW is dumped in uncontrolled manner due to their budget limitation and there is
no prospect to allocate additional budget on them. Therefore, MSW will be dumped in uncontrolled
manner, which is practised currently.

The project would incinerate municipal solid waste at high temperatur e enough not to emit
unburned gases, namely nitrous oxide and methane.

The Project will install thermal converters, which can incinerate MSW at 1700 , in order to reduce
emission of air pollutants, including dioxin. This temperature is high enough to avoid unburned gases,
namely nitrous oxide and methane.
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ID Data variable | Source of data Data Measured (m), | Recording | Proportion of | How will the data be | Comment
number unit calculated (c) frequency | data to be archived? (electronic/
or estimated (e) monitored paper)
ID1: Amount of Project proponent | ton m Daily 100% Electronic/ Paper Conveyor scale installed at the
MSWy MSW to be (Power plant’s measured thermal converter will monitor the
incinerated procurement and weight of MSW to be incinerated and
section) monthly data recorded automatically.
recorded
ID2: Fraction of Project proponent | % m Monthly 100% Electronic/ Paper MSW sampled at the conveyor
FPFy plastic in (Power plant’s connecting to the thermal converter.
MSW to be laboratory) Measuring method will follow local
incinerated industrial standard.
ID3: Diesel oil used | Project proponent | Litre m Daily 100% Electronic/ Paper All diesel oil to be used for the
FFy for the Project | (Power plant’s Project activities will be supplied
procurement only from diesel oil supply station
section) installed in the Project site. The flow
meter of the station will be
monitored.
1D4: CO, emission | Statistics t-COx c Yearly 100% Electronic/ Paper Calculated by IPCC default value.
VEFco, | factor for the per kg
diesel oil

D.2.1.2. Description of formulae used to estimate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO, equ.)

The formulae to estimate project emissions is described as follows:
Project Emissions (t-CO,./yr) = MSWy * FPFy * CCFP * EFC * 44/12 + FF, * VEF o,

Where:

MSW,

(ID1):

Total amount of MSW to be incinerated (ton/yr)
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FPF, (ID2):  Fraction of fossil origin product in MSW (%)

CCFP : Fraction of carbon content in plastic in MSW to be incinerated (%)
EFC : Burn out efficiency of combustion

FF, (ID3):  Diesel oil used for the Project (kg/yr).

VEF o (ID4):  CO, emission factor for the diesel 0il(t-CO,./kg)

and how such data will be collected and archived :

ID Data variable | Source of data Data Measured Recording Proportion of | How will the data Comment
number unit (m), frequency data to be be archived?
calculated monitored (electronic/ paper)
(c),
estimated
(e),
ID5: Baseline t- c Yearly 100% Electronic
BEg, emissions of COy/yr
grid-
electricity
ID6:EGy | Electricity Project MWh m Daily 100% Electronic/ Paper The parameter will be monitored with
supplied to proponent the meters of the substation installed
the grid (Power plant’s in the Project plant. This figure will be
operational checked with the commercial invoices.
section)
ID7: Emission Statistics t-COy/ c Yearly 100% Electronic
EF _OM, | factor for OM MWh
ID9: F Amount of Statistics t, liter, m Yearly 100 % Electronic/ Paper
fossil fuel m’
consumed in
each plant
ID10: Electricity Statistics MWh m Yearly 100 % Electronic/ Paper
GEN generation of
each plant
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IDI1: CO,,. emission | Statistics t-CO»/ Yearly 100 % Electronic/ Paper Calculated by IPCC default values
COEF coefficient of t, liter,
each fuel m3
ID12 Identification | Statistics / text Yearly 100 % Electronic/ Paper Identification of plants to calculate
of power energy OM emission factor
plant for the development
OM plans
calculation
ID14: Baseline t- Yearly 100% Electronic
BEdy emissions COy/yr
from avoided
MSW
disposal
ID15: Degradable Project % Monthly 1 sample per | Electronic/ Paper This value is estimated by weight
DOC, carbon proponent month percent of the following 4 types of
fraction in the | (Power plant’s waste to be measured, on the
MSW laboratory) following formula:
DOCy=0.4*A+0.17*B+0.15*C+0.3*
D
where:
A: Fraction of paper and textile,
B: Fraction of garden waste, park waste
or other non-food organic putrescibles,
C: Fraction of food waste,
D: Fraction of wood or straw.
ID16: Ly | Decay rate Project yearly 100% Electronic/ Paper This value is calculated by DOC,,
proponent DOCy, MCF, Fy

(Power plant’s
laboratory), and
IPCC 1996
guideline, [IPCC
Good Practice
Guidance
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ID17: Fraction of Project % e Once prior to 3 samples Electronic/ Paper This value is estimated by temperature

DOCk DOC that proponent the Project in anaerobic zone of MSW landfill, on
actually (Power plant’s implementation the following formula:
degrades laboratory) DOCg=0.014*T + 0.28

where:
T: Temperature in anaerobic zone of
MSW landfill (°C)

ID18: Regulatory National/local Test n.a. Yearly 100% Electronic/ Paper Baseline scenario should be re-
requirement regulation, law examined with taking its effective
relating to or agreement enforcement rate into account
landfill gas

D.2.1.4. Description of formulae used to estimate baseline emissions (for each gas, source, for mulae/algorithm, emissions units of CO,

equ.)

The formulae to estimate baseline emissions is described as follows:

Baseline Emissions (t-CO,./yr) = BEg, + BEd,

where:

BEg, (ID5): Baseline emissions of grid-electricity (t-CO,./yr)

BEd, ID16 :Baseline emissions from avoided MSW disposal (t-CO,./yr)
BEg, =EG, * EF_OM,,
where

BEg, (IDS):  Baseline emissions of grid-electricity (t-CO,e/yr)

EG, (ID6):  electricity supplied to the grid

EF_OM, (ID7):

emission factor for OM

EF_OI\/Iy (t—COze/ MWh) = [z ij Fijj,y*COEFijj] / [z j GEijy]

where
EF_OM, (ID7):
Fi,j,y (ID9)

emission factor for OM
amount of fuel i (in gigajoules, GJ) consumed by relevant power sources j in year(s) y, j is the set of plants delivering

electricity to the grid, not including low-operating cost and must-run power plants, and including imports to the grid.

COEF,;,
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the percent oxidation of the fuel in year(s) y.

GEN;, (ID10): electricity (MWh) delivered to the grid by source j.

BEdy=k*Lo*¥ oy MSW:* ¢ O™ * (1-0x) * GWP_CH,

where:
MSW, (ID1):  Total dry amount of MSW burned in the Power Plant(T/yr)
DOC, (ID15): Degradable carbon fraction in the MSW (%)
DOCk : Fraction of DOC that actually degrades (%)
MCF : Methane correction factor for landfill
Fy : Fraction of methane in the project’s landfill gas (%)
Ox : Oxidization factor (%)
GWP_CH,4 Global Warming Potential of methane (21) specified in the IPCC Second Assessment Report
k Methane generation rate

Lo (ID16): Decay rate (=DOCy * DOCr * MCF * Fy* 16/12)
t : Year in which MSW is disposed

ID number Data Source of Data Measured (m), | Recording | Proportion | How will the data Comment
(Please use | variable data unit calculated (c), | frequency | of datato be archived?
numbers to estimated (e), be (electronic/
ease Cross- monitored paper)
referencing
to table
D.3)
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equ.):

D.2.3. Treatment of leakagein the monitoring plan

D.2.3.1. If applicable, please describe the data and infor mation that will be collected in order to monitor leakage effects of the project

activity
ID number | Data Source of Data Measured (m), | Recording | Proportion | How will the data | Comment
(Pleaseuse | variable | data . calculated (c) frequency | of datato | be archived?
numbers to unit or estimated () be (electronic/
ease Cross- monitored | paper)
referencin
gtotable
D.3)

There will be no computable leakage.

emissions units of CO, equ.)

The formulae to estimate emission reduction for the project activity is described as follows:

Emission Reduction(t-CO,. /yr) = Baseline Emissions(t-CO,. /yr) - Project Emissions(t-COy /yr)
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D.3. Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored

Data Uncertainty level of data Explain QA/QC procedures planned for these data, or why such procedures are not necessary.
(High/Medium/Low)

ID1 Low Data records will be reviewed and validated by QA/QC personnel of the Project. The conveyor scales will be
calibrated monthly by weighing test weight. This calibration activity will follow the method determined by local
industrial standard. In addition, total amount of MSW will be controlled by the weight data monitored at the
truck scale installed at the entrance of the Project site.

1D2 Low Data records will be reviewed and validated by QA/QC personnel of the Project. The sampling and analyzing
method will follow local industrial standard.

ID3 Low Data records will be reviewed and validated by QA/QC personnel of the Project. Flow meters of the diesel oil
supply station will be calibrated through the specific method determined in local industrial standard. The supplied
amount will be checked by receipt from diesel oil distributors.

ID6 Low Data records will be reviewed and validated by QA/QC personnel from both parties, the Project proponent and
PT. PLN in power purchase agreement and verified by the commercial invoices for the electricity sales. The
electricity sales will be always validated conservatively because the monitoring data will be always controlled by
PT PLN’s monitoring.

ID15,ID16, ID17 Low The analysis method will follow local industrial standards.

The abovementioned measuring activities will be implemented under ISO 9001 procedure.

D4 Please describe the oper ational and management structure that the project operator will implement in order to monitor emission reductions

Mr. Masahiko Fujimoto

Mr. Kenji Asakawa

Pacific Consultants International
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\ SECTION E. Estimation of GHG emissions by sour ces \

‘ E.l. Estimate of GHG emissions by sour ces. ‘

According to the baseline methodology, GHG emissions in the project scenario are calculated as the
emission from burning fossil fuel origin product in the power plant and fossil fuel consumption for the
Project, as shown below.

PE, = PEb, + PEf,

Where:

PEy:
PEb, :

PEf, :

Total project activity emissions (t-CO,, /yr1).
Project emissions from burning fossil origin product in the Power Plant (t-COy,

/yr).

Project emissions from fossil fuel consumption for the Project (t-CO,. /yr).

(1) Project emissions from burning fossil fuel origin product in the project plant:

The project will burn plastics as a fossil fuel origin product and the emissions from burning plastics in the

project plant PEb,

1S

PEb, = MSWy * FPFy * CCFP * EFC * 44/12

Where:
MSWy: Total amount of MSW burned in the project plant (T/yr)
FPFy: Fraction of plastics in the MSW (%)
CCFP: Fraction of carbon content in the plastics (%)
EFC: Burn out efficiency of combustion
Variables Value Explanation

MSW 131,400 (ton/yr) | 360 ton/day * 365 days/yr = 131,400 ton/yr

FPF 5.05(%) a)

CCFP 85(%) Most conservative value in the range of IPCC Default values is used.

EFC 99(%) Most conservative value in the range of [IPCC Default values is used.

a) Fraction of carbon content in fossil origin product

FPF %

Fraction of carbon content in fossil Fraction of fossil origin product
= origin product in MSW to be collected  * sorted out from MSW to be collected
(%) (%)
9.6 %" * 50 %
4.8 %

1): value of “Fraction of carbon content in fossil origin product in MSW to be collected” is the result of waste survey.

Therefore,
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PEb, = 131,400(ton/yr)* 4.8(%)* 85(%) * 99(%) * 44/12
=19.461 (t-CO, /yr)

(2) Project emissions from fossil fuel consumption for the Project:

The project will consume diesel oil as fossil fuel. Accordingly, the emissions from diesel oil consumption
for the Project, PEf; is

PEfy = FFy * VEFC02

Where:
FFy : Diesel oil used for the Project (Lt./yr).
VEF o5 : CO,. emission factor for the diesel oil used for the Project (t-CO,, /Lt.)
Variables Value Explanation
FFy 154,460(Lt./yr) FF = (Diesel oil consumed by trucks for transporting MSW, clinker
and fly ash*a) + (Diesel oil consumed by Thermal converters for
start-up*b)

VEFco, 0.00268 (t—COze /Lt.) *c

a) Diesel oil consumed by trucks for transporting MSW, clinker and fly ash

Diesel oil consumption

of trucks for Fuel Distance travelled Operation days in a year
transporting MSW, = consumption rate  * (km/day) * (days/yr)
clinker and fly ash (Lt./km) Y sy
Lt./yr
= 0455Lt/km’"  * 352 km/day * 365 days/yr
= 58,460 Lt./yr

*1: Fuel consumption rate: Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories : Reference
manual/TABLE I-32 ESTIMATED EMISSION FACTORS FOR US HEAVY DUTY DIESEL
VEHICLES(Uncontrolled)

b) Diesel oil consumed by thermal converters for start-up

Diesel oil consumption

Fuel Hours for Number of thermal
of thermal converters . * x
for start-up = consumption rate start-up convejrter
Lt/yr (Lt./hour) (hours/yr) (unit)
= 500 Lt./hour * 96 hours/yr * 2

= 96,000 Lt./yr
¢) CO, emission factor for the diesel oil used for the Project
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CO, emission .. . . .
factor of diesel Carbon emission Net calorific Carbon Specific gravity
actor (())il esel - factor ! * value * oxidation * of diesel 0il *  *  44/12
3 *3
£-COn, /Lt. t-C/T] TJ/10°t rate (YLt
43.33 0.000845
= _ * * % *
20.2 t-C/TJ T1/1000ton 0.99 ton/LL. 44 /12

= 0.00268 t-CO,, /Lt.

*1: Carbon emission factor: Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories :
Workbook/TABLE I-2 CARBON EMISSION FACTORS(CEF)

*2: Net calorific value: Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories : Reference
Manual /TABLE I-3 Net Calorific Values for Other Fuels

*3: Carbon oxidation rate: Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories :
Workbook/TABLE I-4 FRACTION OF CARBON OXIDISED

*4: Specific gravity: median of the range (0.82 0.87 kg/Lt.) specified in “Oil and gas Decree No. 113 (1999) on
HSD specification”

Therefore,

PEf, =154,460(Lt./yr) * 0.00268 (t-COx /Lt.)
=414 (t-CO, /year)

PE, =PEb, +PEf,
=19,461 (t-CO, /yr) + 414 (t-COy /yr)
= 19,875 (t-CO,, /year)

E.2. Estimated |eakage:

For the emergency that both of two thermal converter stop, no electricity is supplied by the Project plant
and some electricity is required to operate facilities in the plant, diesel generator will be installed and its
electricity generation would emit GHG by combusting diesel oil. It is impossible to predict the diesel oil
consumption. But, the diesel oil will be supplied from diesel oil tank installed in the Project site and
whole diesel consumption, including the consumption by the diesel generator, will be monitored and the
emission will be counted as the Project emission to be deducted from the emission reduction of the
Project.

In addition, even if the Project plant needs electricity supply, it will not be supplied from any grid.

The fuel consumption of transporting MSW by local government trucks will be smaller than baseline
scenario because the Project will newly place secondary MSW disposal sites, each of which accepts
MSW from several existing primary ones and it would diminish the distances travelled by the trucks, as
shown in the diagram of the project boundary determined.

E.3. Thesum of E.1 and E.2 representing the project activity emissions:

19,875 t-CO, /year
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E.4. Estimated anthropogenic emissions by sour ces of greenhouse gases of the baseline;

According to the baseline methodology, GHG emissions in the baseline scenario are calculated as the
emission from avoided MSW disposal and grid-electricity, as shown below.

BE, = BEd, + BEg,

where:

BE,: Total baseline emissions (t-COy. /yr)

BEd,: Baseline emissions from avoided MSW disposal (t-CO,. /yr)
BEg,: Baseline emissions of grid-electricity (t-CO,, /yr)

(1) Baseline emissions from avoided M SW disposal:
The baseline emissions from avoided MSW disposal BEd, is

FOD model:
BEd,=k*Lo* 3 w1y MSW:* ¢ O™ * (16/12) * (1-OX) * GWP_CHs

where:
k: Methane generation rate
Lo: Decay rate (= DOCy * DOCF * MCF * Fy* 16/12)
t: Year in which MSW is disposed
MSW: Total dry amount of MSW burned in the Power Plant (ton/yr)
DOC,: Degradable carbon fraction in the MSW (%)
DOC: Fraction of DOC that actually degrades (%)
MCEF: Methane correction factor for landfill (default value used).
Fy: Fraction of methane in the project’s landfill gas (%)
0),6 Oxidization factor (%)
GWP_CHy:  Global Warming Potential of methane (21) specified in the IPCC Second
Assessment Report
Variables Value Explanation
MSW, 131,400 (ton/yr) 360 ton/day (Dry-base) * 365 day/yr = 131,400 ton/yr
DOC, 0.19 *a)
DOC; 0.88 *b)
MCF 0.4 Value applied to the “Unmanaged, shallow sites”, which is
recommended to apply to developing countries by IPCC guidelines
F, 0.5 IPCC default
(0):¢ 0 IPCC default
GWP_CH,4 21 Constant
k 0.05 IPCC default
a) DOC

DOC is estimated by the following formula in IPCC guideline:
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DOC=04A+0.17B+0.15C+030D
where:
A: percent MSW that is paper and textiles (11.7%w.)
B: percent MSW that is garden waste, park waste or other non-food organic putrescibles (45.4%w.)
C: percent MSW that is food waste (13.4%w.)
D: percent MSW that is wood or straw (15.3%w.)
Note: values in parenthesis are the result of waste survey.
Accordingly,
DOC =0.4*11.7%w.+0.17 * 45.4%w. + 0.15 * 13.4%w. + 0.30*15.3%w.
=0.19%w.
b) DOCk
DOC:k is estimated by the following formula in IPCC guideline:
DOCr=0.014* T + 0.28
where:
T: temperature in anaerobic zone independent from the ambient temperature (43°C)
Note: value in parenthesis is the result of waste survey.
Accordingly,
DOCr =0.014 *43 +0.28
=0.88
Therefore,
BEd; =0.05 * (0.19 * 0.88 * 0.4 * 0.5 * 16/12) * 131,400 * ¢ * (1-0) *21 = 6,152 (t-COx. /yr)
(for y=1, on the year of the Project start)
unit +COz
inventory year y total
waste of year {| 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 6152| 5852 5566] 5295 5037 4791 4557 4335] 4124 3922 3731 3549 3376 3211 63498
2 6,152 5852 5566] 5205 5037| 4791 4557| 4335] 4124 3922 3,731 3549 3376 60,286
3 6.152| 5852 5566] 5295| 5037| 4791 4557 4335 4124] 3922 3,731 3549 56910
4 6,152 5852 5566 5205| 5087] 4791 4557 4335] 4124 3922 3,731 53361
5 6,52 5852] 5566 5205| 5087] 4791 4557| 4,335 4124] 3922] 49,630
6 6,152 5852 5566 5205 5037] 4791] 4557 4335] 4,124] 45707
7 6,152 5852 5566 5205 5037] 4791 4557] 4,335] 41584
8 6152 5852 5566 5205] 5087] 4791 4557 37,249
9 6,52] 5852 5566 5205 5087] 4,791 32,692
10 6,52 5852] 5566 5205 5037 27,901
1 6,52 5852] 5566] 5295 22,864
2 6,152] 5852 5566 17,569
13 6,152| 5852] 12,003
14 6,152 6,152
fotal 6,152 12,003] 17,569| 22,864] 27,901 32,692| 37,249| 41584| 45707| 49,630] 53,361 56,910 60,286 63,498| 527,406

(2) Baseline emissions of grid-electricity:

The baseline emissions of grid-electricity BEg, is
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BEg, = EG, * (Wom * EF_OM, + Wgy * EF_BM,),

where:
EG, : electricity supplied to the grid
Wom : weight factor for operating margin (OM)
Wam : weight factor for build margin (BM)

EF_OM,, : emission factor for OM
EF_BM; : emission factor for BM
y: a given year

Combined Margin is used for the calculation of the CEF of the baseline scenario. However, as proved in
Section B.3, the electricity generated by the project is small enough to be ignored based on the reliable
information of the grid for 3 years (2001-2003) from PT. PLN. The CEF of the baseline scenario will be
Operating Margin, OM, because the following method of estimation of Carbon Emission Reduction
(CEF) is instructed:

If there is some reliable information of the grid connected by the project for recent years, Operating
Margin is used for the calculation of the CEF of the baseline scenario. If not, the most conservative
emission factor is used.

Therefore,

BEg, = EG, * EF_OM,

The EF_OM,, is the generation-weighted average emissions per electricity unit (t-CO,./MWh) of all
generating sources serving the grid, not including low-operating cost and must-run power plants.

EF_OM; (t-CO,. / MWh) =[3 i; F;;,*COEF;;]/ [Y j GENj,],

where
Fijy: amount of fuel i (in tera-joules, TJ) consumed by relevant power sources j in
year(s) y, j is the set of plants delivering electricity to the grid, not including low-
operating cost and must-run power plants, and including imports to the grid.
COEFj;y : carbon coefficient of fuel i (t-CO,/TJ), taking into account the carbon content of
the fuels used by relevant facilities j and the percent oxidation of the fuel in year(s)
y.
GEN;, : electricity (GWh) delivered to the grid by source j.
Variables Value Explanation
EGy 139,968 (MWh/year) 18 MW * 24 hours/day * 27 days/month * 12 months/year
Fijy Coal 1,524,872 (TJ) Fuel consumption for 3 years from 2001 to 2003 is
Natural gas | 2,059,402 (TJ) | referenced from PT. PLN statistics. The details are
Oil 596,305 (TJ) explained below.
COEF;j, | Coal 26.2 (t-CO», /TJ) | Referenced from “Revised 1996 IPCC Guidelines for
Natural gas | 15.3 (t-CO», /TJ) | National Greenhouse Gas Inventories :
Oil (HSD) | 202 (+-CO,. /TJ) | Workbook/TABLE -2 CARBON EMISSION
Oil (MFO) | 511 (t-CO», /TJ) FACTORS(CEF)”. Value of IDO is interpolated by 90%
Oil (ID0) | 50’ (+-CO,. /Ty | ©F HSD and 10% of MFO.
GEN;,y Coal 147,817 (GWh) | Electricity generation for 3 years from 2001 to 2003 is
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Natural gas | 106,036 (GWh) [ referenced from PT. PLN statistics. The details are
il 58,364 (GWh) explained below.

Following table shows electricity generation except IPP’s by fuel type in JAMALI grid and non low-cost
and must-run power plants supply almost 90%, because coal power plant is considered as neither a low-
cost nor a must-run power plant. In addition, the total generation capacity of IPP is less than 30% in
JAMALI grid from 2001 to 2003. Accordingly, non low-cost and must-run power plants should supply
60% at least, even if all IPPs are low-cost or must-run power plants.

Electricity Supply from all Power Plants (without IPP) in JAMALI grid (2001-2003)

Unit: GWh
Fuel type 2001 2002 2003 Total Share
Coal 25,824 25,734 28,556 80,114 38%
Natural gas 22,255 19,743 18,388 60,386 29%
Qil 10,401 14,276 16,202 40,880 20%
Hydro 7,469 5,983 4,891 18,343 9%
Geothermal 2,908 3,056 2,804 8,768 4%
Total 68,857 68,792 70,842 208,491 -

Source: PT. PLN Statistic

Therefore, low-cost/must run resources constitute less than 50% of total generation in JAMALI grid in
recent three years and the methodology allows to adopt simple OM.

The following table shows process and result of the above calculation:
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Operating Margin of JAMALI grid

Fuel Type Electricity Generation*1 Fuel Consumption*1 CEF*2 CO2 emission Operating Margin
from 2001-2003 (GWh) from 2001-2003 (TJ) | (+C/TJ) (+C02) (+CO2e/MWh)

Coal 116,833 1,247,669 26.2 119,859,416 0.827
Natural Gas 60,386 508,558 15.3 28,530,105
Ol 40,880 420,854 - -

HSD - 208,288 20.2 15,427,200

MFO - 211,516 211 16,364,283

IDO - 1,050 20.9 80,443

Total 218,098 2,177,081 - 180,261,447

HSD: High speed diesel oil

MFO: Marine fuel oil

IDO: Industrial fuel oil

Source*1 PT. PLN Statistics from 2001 to 2003

Energy Strategies Energy Research and Development Strategies Technology Assesment for Indonesia, Final
Report, January & May 1998(BPPT) (For specific gravity and net calorific value)

Source*2 Carbon emission factor: Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories :
Workbook/TABLE I-2 CARBON EMISSION FACTORS(CEF)
Note:

) The CEF of IDO is estimated as weighted average of HSD(90%) and MFO(tlo%) as suggested by BPPT
Annual baseline GHGs emissions are calculated from electricity, supplied to the grid from the power

plant of the Project, multiplied by the abovementioned CEF baseline.

One of the thermal converters installed in the Project plant needs to intermit for two days in one month to
be maintained. Accordingly, the operation days of the plants are 27 days per a month, which is applied to
calculate an amount of electricity supplied to the grid by the Project and the baseline scenario.

Therefore,

BEg, =139,968 (MWh/yr) * 0.827 (t-CO,, /MWh)
=115.754 t-CO,, /yr

BE, =BEd,+ BEg,
= 6,152 (t-CO,, /yr) + 115,754 (t-COy /yr)
=121.906 (t-CO,. /yr) (for y=1, on the year of the Project start)

E.5. Difference between E.4 and E.3 representing the emission reductions of the project activity: \

GHGs Emission reduction for the year of y (t- CO, /yr) BEy (t-CO,./yr) - PEy (t-CO,/yr)

121,906 (t-CO/yr) - 19,875 (t-CO,e/yr)

= 102,031 (t-COs/yr)
(for y=1, on the year of the Project start)

E.6. Tableproviding values obtained when applying for mulae above: ‘

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 DR ‘

CDM - Executive Board page 36

Annual GHGs emission reduction is estimated from 102,031 t-CO,./yr to 159,377 t-CO,./yr and the total
reduction in the crediting period is estimated as 1,869,714 t-CO,.. Baseline emissions, project emissions
and emission reductions are estimated annually as follows:

unit t-COz
Year | Baseline emissions | Project emissions | Emission reductions

2007 121,906 19,875 102,031
2008 127,757 19,875 107,882
2009 133,323 19,875 113,449
2010 138,618 19,875 118,743
2011 143,655 19,875 123,780
2012 148,446 19,875 128,571
2013 153,003 19,875 133,128
2014 157,338 19,875 137,463
2015 161,461 19,875 141,587
2016 165,384 19,875 145,509
2017 169,115 19,875 149,240
2018 172,664 19,875 152,789
2019 176,040 19,875 156,165
2020 179,252 19,875 159,377
Total 1,869,714

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM - Executive Board page 37

SECTION F. Environmental impacts

F.1. Documentation on the analysis of the environmental impacts, including transboundary
impacts:

According to the decree of State Ministry for the Environment No.17 (2001) on “Types of business
and/or activity plans that are required to be completed with the environmental impact assessment”, if the
Project is categorized in “Construction of electric centre of other types (Solar, Wind, Biomass and
Turf)”in “Energy and Mineral Resources Sector”, and its capacity equals or is more than 10 MW, the
project should complete AMDAL. The Project should complete AMDAL because the environment office
of Sidoarjo city considers that MSW is one of the biomass and the generation capacity will be 18 MW, as
the agency in charge of AMDAL of the Project.

The following impacts are analysed:
1. Odour
Odour from MSW, which will be transported to the site and stored in the site, will be emanated.

2. Dust
Dust will be blown up along the roads, which the Project MSW trucks will drive.

3. Air pollutant emissions

Air pollutants will be emitted from the thermal converter. However it is designed to emit below the
following standard applied. In addition, gas filtering system will be installed to reduce air pollutant
emission more and emission monitoring system will be installed in order to confirm emission level lower
than the standard.

Emission standard for coal fired steam power plant

Parameters Standard
Particulate (mg/Nm°) 150
NO,  (mg/Nm’) 850
SO,  (mg/Nm’) 750
Opacity (%) 20

Source: No. Kep-13/MENLH/3/1995

4. Noise
Noise will be caused along the roads, which the Project MSW trucks will drive.

5. Liquid waste
MSW dumped in a holding pit will emit liquid waste.

6. Solid waste
The thermal converter will leave small amount of solid waste, namely clinker. However, the chemical
characteristics of the clinker were analyzed and proved to have negligible environmental impact.

F.2.  If environmental impactsare consider ed significant by the project participantsor the host
Party, please provide conclusions and all referencesto support documentation of an environmental
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Among the abovementioned impacts, odour, dust, noise and liquid wastes may have significant impacts.
Therefore, the following mitigation measures will be undertaken:

1. Odour

For the MSW to be stored, deodorant will be sprayed on MSW to minimize the impact. In addition, high
fencing wall will also be constructed in the perimeter of project area. For the MSW transported,
compactor trucks will be used instead of normal open-roof trucks to avoid odour emission.

2. Dust and Noise

The Project trucks will drive major roads and short-cut road, which will be constructed by the project, not
to enter residential area. In addition, the operation time of the trucks will be carefully considered to avoid
the impacts.

3. Liquid waste
The wastewater collected from a holding pit will be treated by liquid waste treatment system in the
Project plant.

SECTION G. Stakeholders comments

For the Project, the socialization process with local government authority and local community took place
through the special meeting held by local government at the project site, Bluru Kidul village, Sidoardjo
city on August 8, 2003, and about 200 people attended. Through this meeting they were informed of the
Project and asked for comments.

G.1. Brief description how comments by local stakeholders have been invited and compiled:

The following stakeholders were identified and asked to comment on the proposed project activity.
1. The local government authority represented by :

- Sanitary & gardening office (Dinas Kebersihan & Pertamanan)

- Regional infra-structure & facility office of Sidoardjo district (Dinas PU Cipta Karya)
- Regional planning office of Sidoardjo district (BAPPEKEB)

- Environment office of Sidoardjo district (Dinas Lingkungan Hidup)

- Health office of Sidoardjo district (Dinas Kesehatan)

- Head of Bluru Kidul village, Sidoardjo district.

- Water resources agency of Sidoarjo district

- Internal controlling board of Sidoarjo district

- Legal office of Sidoarjo district

- Evaluation, controlling and development office of Sidoarjo district

2. Local community of Bluru Kidul village, Sidoardjo district.
3. PT Imam Manunggal Wijaya (PT IMW) as the project developer.

Comments from local stakeholders are to request the project developer for the following matters:
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a. A warranty guaranteeing that the project will not cause any pollution (such as odour, leachate
water, smoke and noise) and nuisance to their settlement area.

Security to the local community regarding the fire hazard and explosion.

High priority to local labourers to be employed in the Project.

A health clinic near the project site.

Electricity for their public utility such as street lighting in their villages and the surrounding area
of the project site.

opo o

G.2. Summary of the commentsreceived:

= Through the discussion among the local communities, local government authorities and the
project developer, the local stakeholders support the Project.
= No objection would appear for the Project as long as their requests will be fulfilled.

G.3. Report on how due account was taken of any comments received:

All requests and comments from the stakeholders have been well responded by the project developer and
agreed with their requests.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTSIN THE PROJECT ACTIVITY

Organization: PT. IMW (Imam Manunggal Wijaya)
Street/P.O.Box: J1. Medokan Asri Barat IX MA-1/M6
Building:

City: Surabaya

State/Region: East Java

Postfix/ZIP:

Country: Indonesia

Telephone: +62-31-8700308

FAX: +62-31-7674556
E-Mail: Iman mw@hotmail.com
URL:

Represented by: Ir. Samudi Nawawi
Title: Director general
Salutation: Mr

Last Name: Nawawi

Middle Name:

First Name: Samudi

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:
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Organization: PACIFIC CONSULTANTS INTERNATIONAL.

Street/P.0.Box: 7-5 Sekido 1-chome

Building:

City: Tama-shi

State/Region: Tokyo

Postfix/ZIP: 206-8550

Country: Japan

Telephone: +81-42-372-6201

FAX: +81-42-372-6353

E-Mail:

URL: http://www.pci-world.com/

Represented by: Shota Morita

Title: President

Salutation: Mr.

Last Name: Fujimoto

Middle Name:

First Name: Masahiko

Department: Planning Department, Resources Development & Management Division
Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

fujimotom@pcitokyo.co.jp
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

No public funding is used for the Project.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM - Executive Board page 43

Annex 3
BASELINE INFORMATION

Scenario Analysis

Based on the discussion with Sidoarjo government and analysis of their policy on pollution control, the
following alternative scenarios are identified as candidates of the baseline scenario:

(1) Open-dumping/sanitary landfill with burning landfill gas (LFG)

(2) Open-dumping/sanitary landfill with LFG recovery and power generation
(3) Biomethanization

(4) Compost

(5) Incineration

(6) Incineration with power generation (project case)

(7) Open-dumping without LFG recovery (current scenario)

Following analysis on each alternative scenario identifies the baseline scenario:

(1) Open-dumping/sanitary landfill with burning LFG

This alternative is not the baseline scenario, because:

- Currently, landfill gas emission is not controlled and will not be controlled by any regulation in the
future because it is not harmful, though they are major cause of odour. In addition, the government of
Sidoarojo does not have any policy/plan of LFG treatment, including burning landfill gas, even for
the future waste disposal, but just apply current method of landfill treatment.

- There has not been any activity of burning landfill gas collected from MSW disposed, in East Java.
Thus, the technology required for this activity cannot be provided locally and it should be imported
from developed countries. Accordingly, this alternative has technological barrier.

- Landfill gas might be flared to avoid explosion at MSW disposal site. However, it requires certain
investment to install equipments to capture landfill gas at final disposal sites, while any income is not
expected for the activity. Accordingly, this alternative has investment barrier.

(2) Open-dumping/sanitary landfill with LFG recovery and power generation

This alternative is not the baseline scenario, because:

- There has not been any activity of LFG recovery and power generation at open-dumping/sanitary
landfill in Indonesia. Thus, the technology required for this activity cannot be provided locally and it
should be imported from developed countries. Accordingly, this alternative has technological barrier.

- This alternative requires huge investment to install equipment to capture landfill gas, while relatively
small income is expected for electricity sales. Accordingly, this alternative has investment barrier.

(3) Biomethanization

This alternative is not the baseline scenario, because:

- Currently, landfill gas emission is not controlled and will not be controlled by any regulation in the
future because it is not harmful, though they are major cause of odour.

- There has not been remarkable activity of biomethanization of MSW in Indonesia. Thus, the
technology required for this activity cannot be provided locally and it should be imported from
developed countries. Accordingly, this alternative has technological barrier.

- This alternative requires huge investment to install equipment for biomethanization of MSW, while
no income is expected. Accordingly, this alternative has investment barrier as well.
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(4) Composting

This alternative is not the baseline scenario, because:

)

Some trial activities of composting have been implemented to reduce the amount of MSW to be land-
filled. The experiences learned from these activities are that composting requires complete
segregation of degradable materials from non-degradable ones. But, it is impossible to segregate
waste completely for local people, who are not always conscious of environment. Accordingly, this
alternative has the barrier due to prevailing practice.

In addition, the revenue by selling compost is not enough to make this alternative financial-feasible
because compost generated cannot be sold more expensively than prevailing fertilizers. Accordingly,
this alternative has technological barrier as well.

Incineration

This alternative is not the baseline scenario, because:

(6)

There have been few cases of small-scale incineration of MSW in Indonesia, because the technology
required can be provided locally. However, this kind of incineration has not prevailed because it lacks
emission treatment, especially of dioxin generated by incinerating at low temperature. Accordingly,
this alternative has technological barrier.

In addition, this alternative has technological barrier because landfill costs cheaper than incineration
in Indonesia.

Incineration with power generation (project case)

This alternative is not the baseline scenario, because:

(7)

There has not been any activity of incineration with power generation in Indonesia. Thus, the
technology required for this activity cannot be provided locally and it should be imported from
developed countries. Accordingly, this alternative has technological barrier.

This alternative requires huge investment to install equipment for incineration and power generation,
while relatively small income is expected for electricity sales. Accordingly, this alternative has
investment barrier as well.

Open-dumping without LFG recovery (current scenario)

This alternative is the baseline scenario, because:

This alternative activity is carried out currently at the region of the Project site and also prevailing
practice in Indonesia.
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Annex 4

MONITORING PLAN
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CLEAN DEVELOPMENT MECHANISM
PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB)
Version 01 - in effect as of: 1 July 2004

Grid-connected Electricity Generation
by Incineration of M SW to be L and-filled

Proposed New M ethodology
Baseline

Ver.11
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B. Overall summary description

E. Data sources and assumptions

F. Assessment of uncertainties
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| SECTION A. Identification of methodology |

‘ A.l. Proposed methodology title: |

Baseline methodology for grid-connected electricity generation by incineration of MSW to be land-filled.

Combination of LFG avoidance and renewable energy: incineration of MSW to be land-filled with grid-
connected electricity generation

This methodology is applicable to grid-connected electricity generation by incineration of MSW to be
land-filled under the following conditions:

- The land fill gases from municipal solid waste would be emitted in uncontrolled manner, and
- The project would incinerate municipal solid waste at high temperature enough not to emit unburned
gases, namely nitrous oxide and methane.

Strength: Strengths of the proposed methodology are that it sufficiently takes into account a scientific
basis and local characteristics, being based on existing research as well as interviews made during field
studies, and analysis of samples collected locally, etc.

Weakness. One weakness is the possibility that the methodology might underestimate the greenhouse gas
reduction effect of the project, because the baseline method is set conservatively, given the difficulty of

estimating methane emissions from the municipal solid waste.
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SECTION B. Overall summary description: |

This methodology is based on detail analysis of existing actual situation and future plan of municipal
solid waste treatment of the project participant(s) in host country, and policy concerned with municipal
solid waste treatment in this area in close collaboration with local government who has an obligation to
treat a municipal solid waste. It is also based on detail analysis of future plan and policy of power
development and past electricity information in the area..

The proposed baseline methodology has the following criteria in the developing process:
Realistic reflection of decision-making:
Availability of information:
Potential for replication and standardization:

The methodology includes five decision trees for the identification of baseline scenario, additionality, and
determination of project boundary. Step-by-step approach is applied for the baseline scenario and

additionality.

Baseline scenario :

The following steps demonstrate how to determine baseline scenario:

Basdline scenario of municipal solid waste tr eatment:

<Step 1. Collection of information of existing actual situation, future plan and concerned policy of
municipal solid waste treatment >

Collect information regarding existing actual situation and future plan of municipal solid waste
treatment of the project participant(s) in host country and policy concerned with municipal solid waste
treatment in this area.
<Step 2: Identification of a baseline scenario of municipal solid waste treatment by the decision tree
>

Identify a baseline scenario with the decision tree by the application of regulatory analysis,
barrier analysis for the various baseline options of municipal solid waste treatment based on information
collected in the Step 1.
<Step 3. Description of identified baseline scenario of municipal solid waste treatment >

Describe details of the identified baseline scenario in the Step 2, based on data collected and
archived in the Step 1.

Baseline scenario of eectricity:

<Step 1: Collection of information of existing actual situation, future plan and concer ned policy of
power development>

Collect information and data regarding existing actual situation and future plan and concerned
policy of power development in the area.
<Step 2: Identification of a baseline scenario of eectricity by the decision tree >

Identify a baseline scenario with the decision tree based on information and data collected in the
Step 1.
<Step 3: Description of identified baseline scenario of electricity >

Describe details of the identified baseline scenario in the Step 2, based on data collected and
archived in the Step 1

Additionality :
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The following steps show how to demonstrate that a project is additional.
<Step 1: Confirm that project scenario isnot same as baseline scenario>

Identify clearly that project scenario is not same as baseline scenario in section D.1. by the
decision tree.
<Step 2: Demonstratethat project emission islessthan baseline emission>

Demonstrate that project emission is less than baseline emission by the results of the calculation
of section D.7. and D.6.
<Step 3: Common practice analysis and impact of CDM registration>

Project boundary :

For the determination of project boundary, impacts relating to GHG emission are identified using decision
tree judgment system.

paragraph 48 of CDM modalities and proceduresis consider ed to be the most appropriate:

>>

C.1. General baseline approach:

V Existing actual or historical emissions, as applicable;

O Emissions from a technology that represents an economically attractive course of action,
taking into account barriers to investment;

O The average emissions of similar project activities undertaken in the previous five years,
in similar social, economic, environmental and technological circumstances, and whose performance is
among the top 20 per cent of their category.

C.2. Justification of why the approach chosen in 3.1 aboveis considered the most appropriate:

The approach listed in paragraph 48 (a) of CDM M&P is considered the most appropriate because of the
following reasons:

e Considering barriers to investment, there is no possibility for the introduction of economically
attractive technologies to the target plant. For this reason. The approach listed in paragraph 48 (b) of
CDM M&P is not applied.

e No similar projects have actually been conducted in the target country or similar regions. For this
reason, the approach listed in paragraph 48 (c) of CDM M&P is not applied.
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D.1.1 Baseline scenario of municipal solid waste treatment:

This methodology is based on detail analysis of existing actual situation and future plan of municipal
solid waste treatment of the project participant(s) in host country, and policy concerned with municipal
solid waste treatment in this area in close collaboration with local government who has an obligation to
treat a municipal solid waste.

Specifically, the following steps demonstrate how to identify baseline scenario:

Step 1: Collection of information of existing actual situation, future plan and concerned policy of
municipal solid waste treatment

Collect information regarding existing actual situation and future plan of municipal solid waste treatment
of the project participant(s) in host country and policy concerned with municipal solid waste treatment in
this area. In addition, implement interview surveys with officials concerned with municipal solid waste
treatment plan in the area as necessary.

Step 2: Identification of a baseline scenario of municipal solid waste treatment by the decision tree
Identify a baseline scenario with the following decision tree by the application of regulatory analysis,
barrier analysis for the various baseline options of municipal solid waste treatment. For example, options
of municipal solid waste treatment are:

(1) Open-dumping/sanitary landfill with burning landfill gas (LFG)

(2) Open-dumping/sanitary landfill with LFG recovery and power generation

(3) Biomethanization

(4) Compost

(5) Incineration

(6) Incineration with power generation (project case)

(7) Open-dumping without LFG recovery (current scenario).

Analysis of several barriers such as 1) investment barrier, 2) technological barrier, 3) barrier due to
prevailing practice is applied in identification of a baseline scenario.
Examples of barrier analysis are shown below.

1) Investment barrier

- Demonstrate that the project has a less IRR (Internal Rate of Return) than the benchmark such as the
government bond rates, the private equity investors’ required return on comparable projects.

- Demonstrate that real and/or perceived risk associated with the unfamiliar technology or process is
too high to attract investment.

- Demonstrate that funding is not available for innovative projects.

- Demonstrate that no access to international capital markets due to real or perceived risk associated
with domestic or foreign direct investment in the country where the project activity is to be
implemented.

2) Technological barrier
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Demonstrate that the project represents one of the first applications of the technology in the country,
leading to technological concerns even when the technology is proven in other countries.

- Demonstrate that skilled and/or properly trained labour to operate and maintain the technology is not
available, leading to equipment disrepair and malfunctioning.

3) Barrier dueto prevailing practice

- Demonstrate that there is a lack of will to change the current practice with or without regulation.

- Demonstrate that developers lack familiarity with state-of-the-art technologies and are reluctant to
use them.

Step 3: Description of identified baseline scenario of municipal solid waste treatment
Describe details of the identified baseline scenario in the Step 2, based on data collected in the Step 1.

D.1.2 Baseline scenario of electricity:

This methodology is also based on detail analysis of future plan and policy of power development and
past electricity information in the area.
Specifically, the following steps demonstrate how to identify baseline scenario:

Step 1: Collection of information of existing actual situation, future plan and concerned policy of
power development

Collect information and data regarding existing actual situation and future plan and concerned policy of
power development in the area. In addition, implement interview surveys with officials concerned with
existing actual data, power development plan and policy in the area as necessary.

Step 2: Identification of a baseline scenario of electricity by the decision tree

Identify a baseline scenario with the following decision tree. Project participants will decide on answers
to all the questions of the decision tree, based on information and data collected in the Step 1. Each
answer will be logically described considering reliable and transparent data and information.

Step 3: Description of identified baseline scenario of electricity

Describe details of the identified baseline scenario in the Step 2, based on data collected and archived in
the Step 1.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



e’ UNFORE ’l
CDM - Executive Board page 7

@ PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) - Version 01

Decision treefor the identification of baseline scenario of municipal solid waste treatment

Is there any regulation/law Is there any institution or
or agreement requiring the supporting program
effective utilization of | Yeshl promoting the effective
MSW to be landfilled utilization of MSW to be
and/or landfill gases in the landfilled and/or landfill
country/area ? gases ?
No
>b No Yes
Is there an alternative plan
for the effective utilization
of MSW to be landfilled Is it possible to identify the
and/or landfill gases, in alternative plan for the
case the proposed project, —Yes#| effective utilization of No
which is electricity MSW to be landfilled
generation by incineration and/or landfill gases ?
of MSW to be land-filled,
was not implemented ?
No ‘ v
No i
¢ List up all the
possible scenarios
that are both
Is there any possibility for technically and
f : Yes it
implementation of the institutionally
proposed project, applicable
considering barriers such
as investment barrier, . .
technological barrier, Scenario option A
barrier due tlo prevailing Yes Scenario option B
practice ?
\
No
Scenario option X
Is it possible to continue
—— the MSW landfill without
treatment ?
\
Yes
h 4 y 4 Y Y
The scenario
) identified with
lislprcnoscdpileet economic indicators
The MSW would would be . e L The project required
; ) The identified plan such as IRR, which is h
continue to be implemented. by regulation/law or
) X would be the most
landfilled without . X agreement would be
. implemented. economically -
treatment. (CDM is not . . implemented.
applicable.) attractive scenario,
: would be
implemented.

*) Demonstrate the possibility for the implementation of the proposed project based on barrier analysis
such as 1) investment barrier, 2) technological barrier, 3) barrier due to prevailing practice.
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Decision treefor the identification of baseline scenario of electricity

yes
e W

Comparing to the electricity
generated by the grid connected
by the project,
logically prove that the electricity
generated by the project are small
enough to be ignored?

is it possible to

no

yes

v

Are there any reliable
power development plans
regarding the region and
the grid?

v

yes

v

in the power

Is this project included

development plan?

no

v

Among those power plants
except low-operating cost
and must-run power
plants, the baseline
scenario is the case that
plant(s) that play the same
role as the project would
operate in the absence of

no

plan?

Is this project listed as a
high priority one in the

no

Is it possible to classify
those power plants whose
operation would be
affected and would not be
affected (current and
situations) operation by the
project implementation?

yes

A 4

Is it possible to identify
roles such as base and
peak load of current and
future power plants
including this project?

yes

no

v

v

Is it possible to identify
the specific power plant
that would be
substituted by the
project in the plan?

v

List up all the possible scenarios

L’ that are both technically and

institutionally applicable.

no

yes

A 4

Scenario option A

Scenario option B

Scenario option C

baseline sce

The construction and
operation of the
identified specific
power plant is a

Scenario option D

Scenario option E

Among those power plants
whose operation would be
affected by the project
(current and future
situations), the baseline
scenario is the case that
plant(s) that play the same
role as the project would
operate in the absence of
this project. "

Among multiple baseline
scenarios in which the
power plants affected by
the project operation
(current and future) would
substitute the project

A 4

With economic indicators such as
IRR, identify the most economically

operation, identify the
most economically
attractive one as a baseline
scenario. %

attractive scenario as a baseline
scenario. ¥
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Instruction of the estimation of Carbon Emission factor (CEF):

1)

3)

4)

S)

Combined Margin is used for the calculation of the CEF of the power plants identified in the baseline
scenario. In this regard, only power plants whose operation would be affected by the project (current
and future situations) shall be selected to calculate the CEF. With respect to alternative power plants
(Carr) and the project power plant (Cpyg;), the ratio of Build Margin (Wgy) and Operating Margin
(Wowm) for the calculation of Combined Margin is as follows:

CALT / CPRJ = WBM (CPRJ - CALT) / CPLJ = WOM

Combined Margin is used for the calculation of the CEF of the power plants identified in the baseline
scenario. The ratio of Wy and Woy shall be set based on objective and transparent data. The default
values are 0.5 for both BM and OM.

The CEF of the identified specific power plant shall be calculated.

Combined Margin is used for the calculation of the CEF of the baseline scenario. The ratio of Build
Margin (Wgy) and Operating Margin (Woy) is 0.5 for both margins.

If there is some reliable information of the grid connected by the project for recent years, Operating
Margin is used for the calculation of the CEF of the baseline scenario. If not, the most conservative
emission factor is used.

The proposed baseline methodology has the following criteria in the developing process:

Realistic reflection of decision-making:
This methodology allows decision-making that reflects officials in charge of municipal solid waste
treatment plan in the area thorough interviews.

Availability of information:
This methodology allows selection of the most credible identification method to set a baseline scenario
corresponding to municipal solid waste treatment plan and power development plan.

Potential for replication and standar dization:
The methodology has the potential to be replicated for similar projects in the same country.
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According to the Marrakech Accords, a CDM project activity is additional if anthropogenic emissions of
greenhouse gases by sources are reduced below those that would have occurred in the absence of the
registered CDM project activity [CDM M&P, para43]. Accordingly additionality is a concept closely
related to baseline, which project participants need to pay particular attention in establishing a baseline
and devising baseline methodologies. Therefore, in order to demonstrate additionality, the following tasks
are required to the project developer:

Step 1. Confirm that project scenario is not same as baseline scenario

In this methodology, the baseline scenario should be clearly identified in section D.1. The methodology
mentioned in section D.1., especially decision tree for the identification of baseline scenario, requires
“identification of alternatives to the project activity consistent with current laws and regulations”,
“barrier analysis” and “investment analysis” in order to determine baseline scenario. All of these tasks are
required in the "Tool for the demonstration and assessment of additionality", which was agreed in the
meeting of the 16th CDM Executive Board. Therefore, this methodology is acceptable in accordance with
requirements of the tool.

Step 2: Demonstrate that project emission islessthan baseline emission

In addition, the project emission and the baseline emission should be calculated in section D.7. and D.6.
respectively. It should be demonstrated only by the results of the calculation in order to demonstrate that
project emission is less than baseline emission.

Step 3: Common practice analysis and impact of CDM registration

This step is a credibility check to complement Step 1 and 2. An existing common practice should be
identified and discussed by analyzing other activities similar to the proposed project activity and
discussing any similar options that are occurring.

If common practice analysis is satisfied, i.e. similar activities cannot be observed or similar activities are
observed, but essential distinctions between the project activity and similar activities can reasonably be
explained, impact of CDM registration should be clarified.
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D.4. How national and/or sectoral policies and circumstances can been taken into account by the
methodology:

This methodology takes into account national and/or sectoral policies and circumstances in demonstrating
the additionality of the project activities and identifying baseline scenario by understanding power
development policy of the host country, local power development plan of the grid related to the project,
history of past dispatch data and condition of project financing in close collaboration with project
participant who has an obligation to supply power in the area.

In order to determine the project boundary of the CDM project activity, firstly the impacts of the project
activity, which are significant and reasonably attributed to the project activity shall be identified. The
determination of the project boundary consists of the following steps:

Identification of impactsrelating to GHG emissions:
First of all, direct and indirect impacts of the project defined below are to be classified, and illustrated in a
diagram of project impacts.

Direct impacts: “Direct impacts” are defined as impacts that arise from activities that result in
GHG emissions, directly related to the achievement of the principal objectives of the project. Direct
impacts are classified into “direct impacts from principal objectives” associated with activities that
are the principal objectives of the project, and “other direct impacts” associated with activities that
project implementers conduct autonomically to achieve the principal objectives.

Indirect impacts:  “Indirect impacts” are defined as impacts that do not relate directly to the
principal objectives of the project. They relate indirectly to the project implementation process, and
the outputs from the project activities result in GHG emissions and removals. Indirect impacts are
classified into “indirect impacts from principal objectives” that are caused indirectly by the
achievement of the project’s principal objectives, and “other indirect impacts.”

Impacts relating to GHG emissions by CDM project activities are selected and classified into “direct
impacts from principal objectives”, “other direct impacts”, “indirect impacts from principal
objectives”, and “other indirect impacts”.

Deter mination of project boundary:

Next, direct impacts are classified into four categories through the decision tree judgment system. Indirect
impacts are broadly classified into four categories according to the decision tree judgment system for
indirect impacts. Both decision tree judgment systems were developed in order to judge whether the
impacts be included in the project boundary or not in a transparent and objective manner. The following
table is an example of the classification of direct and indirect impacts by project activities.
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Classification of direct and indirect impacts by the project activities

<The classifications in the table are only example >

Impacts from Decarbonization of | Generating electricity Electricity output of the project A +
principal fuels plant
objectives
Methane Landfilling MSW at disposal Change in amount of MSW A +
avoidance sites landfilled
Incinerating MSW Input amount and characteristics of A +
MSW, which is originated in fossil
fuel
Fuel consumption Transporting MSW Fuel consumption, A +
Methods of transportation
Transporting residues Fuel consumption, A +
Methods of transportation
Electricity Facilities operated by Consumption of electricity A +
consumption electricity
Other impacts Fuel consumption Operation of construction Construction scale D -
Machineries
Transportation of construction | Volume of used construction D -
materials materials,

distance from the supplier of
construction materials

Energy loss Transmission/distribution loss | Power generation, B -
Power supply
Indirect . Activities related to GHG . - Classfic | Project
| mpacts Impacted items emissions Indicators of activities ation boundaries
(atof) (+9)*
Impacts from Fuel consumption More fuel consumed by price Consumption record of the relevant f -
principal decline of the primary energy | fuels
objectives due to less demand
Other impacts Fuel consumption | Mining and processing of Fuel consumption, a -
construction materials Methods of mining and processing
Electricity demand stimulated | Electricity demands of local f -
by more electricity supply communities and industries
Land cover change | Change of biomass caused by | Biomass in the project area a -
landcover change
GHG emissions More GHG reduced by Technical needs of power supplier f -
reduction encouraging similar projects and MSW manager in host country,
contributing to GHG GHG emission reduction effect of
reduction the project

Note *: The activity marked (+) shall be included, and (-) can be excluded in the project boundary.
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Construction of the Project

The Project Site

1

1

1

1 . . .

! Operating construction machinery
' for construction of the power plant
1

Transporting
construction materials

Changing biomass
for landcover change

Temporary MSW disposal sites(existing)

Operation of the Project

| Landiiling MSW at disposal sites |

| .
{ Transporing MSW |4—

The Project Site

Consuming electricity

by installed facilites

—| Consuming fuel by installed faciliies |

Residues

Transporting
residues

i r‘ Incenerating MSW '4~

f

Supplying fuel to

transportation & facilities

| —>| Generating electricity i—

*output

Substation

Consumers

distribution loss

i Transmission/

- power plantA

Electricity demand stimulated
by more electricity supply

Area covered by power grid

P - power plantB

- power plant X

Supplying electricity to power grid

of the primary energy due to less

More fuel consumed by price decline

demand

More GHG reduced by encouraging
similar projects reducing GHG

of power plants of power grid

Area suppling the primary energy

Neigh

bouring area

Note:

— : Flow of materials or energy
[ ]: Activity related to GHG emission

Diagram to identify impactsrelating to GHG emissions of CDM project activity

: Project boundary
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Decision tree judgment system for direct impacts

Isthedirect impact from a principal activity
related to GHG emissions (removals) (i.e., an
activity closely connected with the project’s
primary objectives)?

NO YES

v

I'sthe same activity being assumed
in the basdline case?

NO YES
\ 2 v
Isit poss l_3|e_t0 logically prove that the Isit theoretically possible to logically prove that the
GHG emissions (removals) are small GHG emissions (removals) from the same activity in
enough to beignored, using past cases the baseline case, are the same in quantity as the
and documented values? GHG emissions (removals) from the relevant activity?
NO I YES NO I YES

Criteriato consider each category of direct impact

Category Consideration
A - Count all GHG emissions (removals) related to the relevant direct impact.
B - Include the relevant direct impacts within the project boundaries, but do not include them in
the estimation items for project emissions (removals).
C - Include the relevant direct impacts within the project boundaries, and do include them in
the estimation items for project emissions (removals).
D - After comparing with total GHG emissions (removals) and confirming that the GHG

emissions (removals) from the relevant direct impacts can be ignored, exclude them from
the project boundaries and estimation items of project emissions (removals). The
comparison is based on past cases or documented values of GHG emissions (removals)
relating to the relevant direct impacts.

E - Include the relevant direct impacts within the project boundaries, and do include them in
the estimation items for project emissions (removals).

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



@ PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) - Version 01

CDM — Executive Board

UvEcee
~

page 15

Decision treejudgment system for indirect impacts

At the project planning stage,
can the occurrence of the
indirect impacts be foreseen?

NO YES

At the project planning stage,
can the extent of indirect
impacts be estimated?

NO YES

V¢ ¢

Isit possible to establish an
indicator to determine
whether the relevant indirect
impact has occurred?

I NO 1 YES
YES \4 v

During project implementation, is
it easy to ascertain the extent of
the relevant indirect impacts
through monitoring?

NO*

Arethere any similar past
cases?

Isit possible to theoretically prove that the
extent of the GHG emissions (removals)
from the relevant indirect impacts can be
ignored, based on reference to past cases

Isit possible to theoretically prove that the
extent of the GHG emissions (removals)
from the relevant indirect impacts can be
ignored, based on reference to past cases

that were quantified, or documented
values?

that were quantified, or documented
values?

NO NO

Criteriato consider each category of indirect impact

Category Consideration

a - After comparing with total GHG emissions (removals) and confirming that the GHG emissions (removals)
from the relevant indirect impacts can be ignored, exclude them from the project boundaries and estimation
items of project emissions (removals). The comparison is based on past cases or documented values of GHG

emissions (removals) relating to the relevant indirect impacts.

Take the relevant indirect impacts into account within the project boundaries, decide on an equation for
calculation and estimate the GHG emissions (removals) from the relevant impacts. In addition, decide on the
monitoring items, conduct monitoring during implementation of the project, and ascertain the actual GHG
emissions (removals) from the relevant impacts. The result is reflected at the time credits are acquired.

Take the relevant indirect impacts into account within the project boundaries and use past cases and
documented values to make an assumption of the GHG emissions (removals) from the relevant indirect
impacts (e.g., 10% of the total emissions). Set this as the “subtraction factor for indirect impacts that cannot
be considered” and reflect this in the amount of credits acquired.

Take the relevant indirect impacts into account within the project boundaries and decide on an indicator to
judge whether or not the relevant indirect impact occurs. During project implementation, or after
implementation, if the relevant impact has clearly occurred, it is dealt with by setting the “subtraction factor
for indirect impacts that cannot be considered” as in ‘c’, with reference to past cases and documented values.

The relevant indirect impacts are not taken into account within the project boundaries, but similar cases are
referred to, and the potential for the relevant impact to occur and their extent are noted. These items are
confirmed at the time credits are acquired.

The relevant indirect impacts are not taken into account within the project boundaries, but are considered
when the baseline emissions are reviewed, using this decision tree again.
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fixed parameter s and values have to be reported (e.g. fuel(s) used, fuel consumption rates):

Emission reduction results from the avoidance of disposing municipal solid waste and the displacement of
electricity generated with fossil fuels.
Therefore, the baseline emissions for year can be calculated as follows:

BE, = BEd, + BEg,

where:

BE,: Total baseline emissions(tCO2eq/yr)

BEd,: Baseline emissions from avoided MSW disposal (tCO2eq/yr)
BEg,: Baseline emissions of grid-electricity (tCO2eq/yr)

D.6.1 Baseline emissions from avoided M SW disposal:
The baseline emission from avoided MSW disposal BEd, is

FOD model:
BEdy=k*Lo*¥ oy MSW:* ¢ O™ * (1-0x) * GWP_CH,

where:
MSW¢: Total amount of MSW to be incinerated in the plant(T/yr)
DOC;: Degradable carbon fraction in the MSW (%)
DOC: Fraction of DOC that actually degrades (%)
MCF: Methane correction factor for landfill (%)
Fy: Fraction of methane in the project’s landfill gas (%)
0),6 Oxidization factor (%)

GWP_CHy:  Global Warming Potential of methane (21) specified in the IPCC Second
Assessment Report

k: Methane generation rate
Lo: Decay rate (= DOCy * DOCr * MCF * Fy* 16/12)
t: Year in which MSW is disposed

As the calculation method of the methane emissions, FOD model is applied.

The parameter(DOCy) depends entirely on characteristics of the waste to be collected in the project.
Fraction of paper and textile, fraction of garden waste, park waste or other non-food organic putrescibles,
fraction of food waste and fraction of wood or straw should be surveyed prior to the project operation.
The parameter (DOCk) depends entirely on temperature in anaerobic zone of MSW landfill. The
temperature should be surveyed prior to the project operation. The IPCC default values in the following
table can be used. Because the parameters MCF, F, , OX, k cannot be monitored within the project.

Table IPCC default valuesfor baseline parameters
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Parameters IPCC Default Values Project Specific Value
MCF 0.4-1.0 IPCC Default value is used.
Fy 0.5 (for whole world) IPCC Default value is used.
0X 0 (for developing countries) | [PCC Default value is used.
k 0.05 IPCC Default value is used. t;,= 14

The default values used here should be revised as soon as they are updated in IPCC Guidelines.
D.6.2 Basdline emissions of grid-electricity:
The baseline emissions of grid-electricity BEg, is

BEg, = EG, * (Wom * EF_OM, + Wgy * EF_BM,), where

EGy : electricity supplied to the grid
Wom : weight factor for operating margin (OM)
Wam : weight factor for build margin (BM)

EF_OM,, : emission factor for OM
EF_BM; : emission factor for BM
y: a given year

According to the decision tree for the identification of baseline scenario of electricity described in the
section D.1, carbon emission factors (EF_OM,, EF_BM,) and weight factors (Wom, Wgm) shall be
estimated the following procedures:

BLS.1: Among those power plants whose operation would be affected by the project (current and future
situations), the baseline scenario is the case that plant(s) that play the same role as the project would
operate in the absence of this project.

Combined Margin is used for the calculation of the CEF of the power plants identified in the baseline
scenario. In this regard, only power plants whose operation would be affected by the project (current
and future situations) shall be selected to estimate the CEF. With respect to alternative power plants
(Carr) and the project power plant (Cpg;), the ratio of Build Margin (Wgy) and Operating Margin
(Wowm) for the calculation of Combined Margin is as follows:

CALT / CPRJ = WBM (CPRJ - CALT) / CPLJ = WOM

BLS.2: Among multiple baseline scenarios in which the power plants affected by the project operation
(current and future) would substitute the project operation, identify the most economically attractive one
as a baseline scenario.

Combined Margin is used for the calculation of the CEF of the power plants identified in the baseline
scenario. The ratio of Wy and Woy shall be set based on objective and transparent data. The default
values are 0.5 for both BM and OM.

BL S.3: The construction and operation of the identified specific power plant is a baseline scenario.
The CEF of the identified specific power plant shall be calculated.

BL S.4: With economic indicators such as IRR, identify the most economically attractive scenario as a
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baseline scenario.

Combined Margin is used for the calculation of the CEF of the baseline scenario. The ratio of Build
Margin (Wgy) and Operating Margin (Woy) is 0.5 for both margins.

BLS.5: Among those power plants except low-operating cost and must-run power plants, the baseline
scenario is the case that plant(s) that play the same role as the project would operate in the absence of this
project.

If there is some reliable information of the grid connected by the project for recent years, Operating
Margin is used for the calculation of the CEF of the baseline scenario. If not, the most conservative
emission factor is used.

Calculation of EF_OM, and EF_BM,:

EF_OM,:

According to the approved consolidated methodology ACM0002, the EF_OM,, is the generation-weighted
average emissions per electricity unit (tCO/MWh) of all generating sources serving the grid, not
including low-operating cost and must-run power plants.

EF_OMy (tCOz/ MWh) = [z ij Fijj’y*COEFijj] / [z j GENij], where (1)
Fijy: amount of fuel i (in gigajoules, GJ) consumed by relevant power sources j in

year(s) v, j is the set of plants delivering electricity to the grid, not including low-
operating cost and must-run power plants, and including imports to the grid.

COEFjjy : carbon coefficient of fuel i (tCO,-equivalent/GJ), taking into account the carbon
content of the fuels used by relevant facilities j and the percent oxidation of the
fuel in year(s) y.
GEN;, : electricity (MWh) delivered to the grid by source j.
EF_BM,:

According to the approved consolidated methodology ACMO0002, the EF BMy as the generation-
weighted average emission factor of a sample of power plants m, as follows,

EF_BI\/Iy = [z im Fi,mjy*COEFij m] / [2 m GENmJy]

where the sample group m consists of either the 5 most recent or the most recent
20% of power plants built or under construction, whichever groups average annual
generation is greater (in MW); and

where Fiy, COEF;,, and GEN,, are analogous to the variables described for the
OM method above for plants m.
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consumption rates):

The emissions from the project activity PEy shall be calculated taking into account the results of section
D.5. The emissions caused by the impacts relating to CDM project activity shall be classified and selected
for the calculation of the PEy. The justification whether the impacts include or not in the calculation shall
be decided according to the above mentioned decision tree judgment systems described in the section D.5.
The following impacts are possible emission sources:

The anthropogenic emissions by sources of GHGs of the project activity in year y (PEy) can be estimated
as follows:

PE, = PEb, + PEf,

Where:
PEy: Total project activity emissions (tCO2eq/yr).
PEDb, : Project emissions from burning fossil fuel origin product in the project plant
(tCO2eq/yr).
PEf, : Project emissions from fossil fuel consumption in the project plant (tCO2/yr).

D.7.1 Project emissions from burning fossil fuel origin product in the project plant:
The project emissions from burning fossil fuel origin product in the project plant PEb, is

PEb, = MSWy * FPFy * CCFP * EFC * 44/12

Where:

MSWy: Total amount of MSW to be incinerated in the project plant (T/yr)
FPFy: Fraction of fossil fuel origin product in MSW (%)

CCFP: Fraction of carbon content in fossil fuel origin product (%)

EFC: Burn out efficiency of combustion

Table I1PCC default valuesfor project emissions parameter
Parameters IPCC Default Values Proj ect Specific Value

CCFP 75-85(%) IPCC Default value is used.

EFC 95-99(%) IPCC Default value is used.
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D.7.2 Project emissions from fossil fuel consumption in the project plant:
The project emissions from fossil fuel consumption in the project plant PEf; is
PEfy = FFy * VEFC02

Where:

FFy : Fossil fuel used in the project plant (kg/yr).
VEFco; : CO2 emission factor for the fossil fuel used in the project plant (tCO2/kg)

Leakage is defined as the net change of anthropogenic emissions by sources of GHGs which occurs
outside the project boundary and which is measurable and attributable to the CDM project activity.

As shown in the diagram to identify impacts relating to GHG emissions of CDM project activity in the
section D.5, the main indirect emissions potentially giving rise to leakage in the context of electric sector
projects utilizing renewable energy are emissions arising due to activities such as increase of fuel
consumption caused by off pricing of redundant fossil fuel, increase of GHG emission reduction by spill
over effects as a result of increase of similar projects. The project developer must justify why the project
is not responsible for such indirect emissions according to the decision tree judgment systems described
in the section D.5.

D.9. Elaborate and justify for mulae/algorithms used to deter mine the emissions reductions from the

consumption rates):

The emission reductions ER, by the project activity during a given year y is the difference between
baseline emissions (BE, in tCO,), and the project emission (BE, in tCO,) and leakage, as follows

ER, = BE, - PE, - Leakage
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| SECTION E. Data sourcesand assumptions: |

‘ E.1l. Describe parametersand or assumptions (including emission factors and activity levels): |

Most of necessary parameters are derived from the data prepared by the project participant. If the project
participant can not prepare them, they could be estimated by official statistics, IPCC default value and
interview survey to the relevant organization.

Parameters:
- Project case
- Amount of MSW to be incinerated,
- Fraction of fossil fuel origin product,
- Fraction of carbon content in fossil fuel origin product
- Burn out efficiency of combustion
- Fossil fuel used in the project plant, and
- CO2 emission factor for the fossil fuel in the project plant.

- Baseline case
- Electricity supply to the grid
- CO2 emission factor for the fossil fuel
- Electricity supply by each type of power plants to the grid
- Type and amount of fossil fuel consumption by the power plants
- Amount of MSW to be incinerated,
- Degradable carbon fraction in the MSW (DOCy)
- Fraction of DOC that actually degrades (DOCF)
- Methane correction factor for landfill (MCF).
- Fraction of methane in the project’s landfill gas (Fy)
- Oxidization factor (OX)
- Methane generation rate(k)
- Year in which MSW is disposed

Assumption:

For the CO2 emission factor for the each type of fossil fuel, fraction of carbon content in fossil fuel origin
product, burn out efficiency of combustion, fraction of DOC that actually degrades (DOCy), methane
correction factor for landfill (MCF), fraction of methane in the project’s landfill gas (Fy), oxidization
factor (OX), methane generation rate(k), IPCC default values are used.

If the project participant judges that particular value for the region is essential and available, it is
encourage to be adopted.

E.2. List of data used indicating sour ces (e.g. official statistics, expert judgement, proprietary data,
IPCC, commercial and scientific literature) and precise references and justify the appropriateness
of the choice of such data:

- Amount of MSW to be incinerated, fraction of fossil fuel origin product, fossil fuel used in the
project plant, electricity supply to the grid, degradable carbon fraction in the MSW (DOCy)
: Data measured and archived by the project participant,

- Electricity supply by each type of power plants to the grid, type and amount of fossil fuel
consumption by the power plants
: Official statistics,

- Power development plan in the project area: Official plan and/or statistics,
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CO2 emission factor for the fossil fuel, fraction of carbon content in fossil fuel origin product, burn
out efficiency of combustion, fraction of DOC that actually degrades (DOCF), methane correction
factor for landfill (MCF), fraction of methane in the project’s landfill gas (Fy), oxidization factor
(OX), methane generation rate(k)

: IPCC default value or regional data prepared by the project participant.

These data are prepared by the project participant through their usual activities.

The vintage of data should be clarified by the project participant.

‘ E.4. Spatial level of data (local, regional, national): |

Local level data, which will cover the region of the project site, should be prepared as much as possible.

SECTION F. Assessment of uncertainties (sensitivity to key factorsand assumptions): |

The following uncertainties may arise:
(1) Uncertainties concerning the baseline approach
GHG reduction activities of the similar projects in the vicinity would occur considerably.
Production amount of the project plant would change significantly due to external factor.
(2) Uncertainties concerning impact factors included in the project boundary
Changes in the key parameters, variables, data sources, etc., related to the calculations.
The efficiency of the existing boilers drops significantly in the project scenario.
(3) Uncertainties concerning regulatory requirement relating to landfill gas
Any regulation, law or agreement relating to landfill gas would be enforced effectively.

In order to remove the abovementioned uncertainties, the following measures are recommended:
(1) Uncertainties regarding the baseline approach

Re-examine the baseline approach during reviews of the baseline (7 and 14 years after the project
start), and make changes if necessary.

(2) Uncertainties concerning impact factors included in the project boundary

For key parameters, variables, data sources, etc., that are expected behave within certain “ranges,” use
conservative estimate for the calculation of GHG emission reductions, unless an exception can be
logically justified.

Re-examine the corresponding impact factors (under "4.1 Identification of Greenhouse Gas Emission
Impact" above) during the baseline reviews (7 and 14 years after the project start), and make changes if
necessary.

(3) Uncertainties concerning regulatory requirement relating to landfill gas
Re-examine the baseline scenario with taking into account effective enforcement rate of national/local
regulation, law or agreement.

This baseline methodology is developed in close collaboration with project participants. Regional data
and records are collected and applied when necessary. This collaborative work allows the development to
implement in transparent manner.
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| SECTION A. Identification of methodology |

‘ A.l. Proposed methodology title: |

Baseline methodology for grid-connected electricity generation by incineration of MSW to be land-filled.

Combination of LFG avoidance and renewable energy: incineration of MSW to be land-filled with grid-
connected electricity generation

This methodology is applicable to grid-connected electricity generation by incineration of MSW to be
land-filled under the following conditions:

- The land fill gases from municipal solid waste would be emitted in uncontrolled manner, and
- The project would incinerate municipal solid waste at high temperature enough not to emit unburned
gases, namely nitrous oxide and methane.

Strength: Strengths of the proposed methodology are that it sufficiently takes into account a scientific
basis and local characteristics, being based on existing research as well as interviews made during field
studies, and analysis of samples collected locally, etc.

Weakness. One weakness is the possibility that the methodology might underestimate the greenhouse gas
reduction effect of the project, because the baseline method is set conservatively, given the difficulty of

estimating methane emissions from the municipal solid waste.
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SECTION B. Overall summary description: |

This methodology is based on detail analysis of existing actual situation and future plan of municipal
solid waste treatment of the project participant(s) in host country, and policy concerned with municipal
solid waste treatment in this area in close collaboration with local government who has an obligation to
treat a municipal solid waste. It is also based on detail analysis of future plan and policy of power
development and past electricity information in the area..

The proposed baseline methodology has the following criteria in the developing process:
Realistic reflection of decision-making:
Availability of information:
Potential for replication and standardization:

The methodology includes five decision trees for the identification of baseline scenario, additionality, and
determination of project boundary. Step-by-step approach is applied for the baseline scenario and

additionality.

Baseline scenario :

The following steps demonstrate how to determine baseline scenario:

Basdline scenario of municipal solid waste tr eatment:

<Step 1. Collection of information of existing actual situation, future plan and concerned policy of
municipal solid waste treatment >

Collect information regarding existing actual situation and future plan of municipal solid waste
treatment of the project participant(s) in host country and policy concerned with municipal solid waste
treatment in this area.
<Step 2: Identification of a baseline scenario of municipal solid waste treatment by the decision tree
>

Identify a baseline scenario with the decision tree by the application of regulatory analysis,
barrier analysis for the various baseline options of municipal solid waste treatment based on information
collected in the Step 1.
<Step 3. Description of identified baseline scenario of municipal solid waste treatment >

Describe details of the identified baseline scenario in the Step 2, based on data collected and
archived in the Step 1.

Baseline scenario of eectricity:

<Step 1: Collection of information of existing actual situation, future plan and concer ned policy of
power development>

Collect information and data regarding existing actual situation and future plan and concerned
policy of power development in the area.
<Step 2: Identification of a baseline scenario of eectricity by the decision tree >

Identify a baseline scenario with the decision tree based on information and data collected in the
Step 1.
<Step 3: Description of identified baseline scenario of electricity >

Describe details of the identified baseline scenario in the Step 2, based on data collected and
archived in the Step 1

Additionality :
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The following steps show how to demonstrate that a project is additional.
<Step 1: Confirm that project scenario isnot same as baseline scenario>

Identify clearly that project scenario is not same as baseline scenario in section D.1. by the
decision tree.
<Step 2: Demonstratethat project emission islessthan baseline emission>

Demonstrate that project emission is less than baseline emission by the results of the calculation
of section D.7. and D.6.
<Step 3: Common practice analysis and impact of CDM registration>

Project boundary :

For the determination of project boundary, impacts relating to GHG emission are identified using decision
tree judgment system.

paragraph 48 of CDM modalities and proceduresis consider ed to be the most appropriate:

>>

C.1. General baseline approach:

V Existing actual or historical emissions, as applicable;

O Emissions from a technology that represents an economically attractive course of action,
taking into account barriers to investment;

O The average emissions of similar project activities undertaken in the previous five years,
in similar social, economic, environmental and technological circumstances, and whose performance is
among the top 20 per cent of their category.

C.2. Justification of why the approach chosen in 3.1 aboveis considered the most appropriate:

The approach listed in paragraph 48 (a) of CDM M&P is considered the most appropriate because of the
following reasons:

e Considering barriers to investment, there is no possibility for the introduction of economically
attractive technologies to the target plant. For this reason. The approach listed in paragraph 48 (b) of
CDM M&P is not applied.

e No similar projects have actually been conducted in the target country or similar regions. For this
reason, the approach listed in paragraph 48 (c) of CDM M&P is not applied.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




@ PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) - Version 01

S UNFOLC ’l
CDM - Executive Board page 5

D.1.1 Baseline scenario of municipal solid waste treatment:

This methodology is based on detail analysis of existing actual situation and future plan of municipal
solid waste treatment of the project participant(s) in host country, and policy concerned with municipal
solid waste treatment in this area in close collaboration with local government who has an obligation to
treat a municipal solid waste.

Specifically, the following steps demonstrate how to identify baseline scenario:

Step 1: Collection of information of existing actual situation, future plan and concerned policy of
municipal solid waste treatment

Collect information regarding existing actual situation and future plan of municipal solid waste treatment
of the project participant(s) in host country and policy concerned with municipal solid waste treatment in
this area. In addition, implement interview surveys with officials concerned with municipal solid waste
treatment plan in the area as necessary.

Step 2: Identification of a baseline scenario of municipal solid waste treatment by the decision tree
Identify a baseline scenario with the following decision tree by the application of regulatory analysis,
barrier analysis for the various baseline options of municipal solid waste treatment. For example, options
of municipal solid waste treatment are:

(1) Open-dumping/sanitary landfill with burning landfill gas (LFG)

(2) Open-dumping/sanitary landfill with LFG recovery and power generation

(3) Biomethanization

(4) Compost

(5) Incineration

(6) Incineration with power generation (project case)

(7) Open-dumping without LFG recovery (current scenario).

Analysis of several barriers such as 1) investment barrier, 2) technological barrier, 3) barrier due to
prevailing practice is applied in identification of a baseline scenario.
Examples of barrier analysis are shown below.

1) Investment barrier

- Demonstrate that the project has a less IRR (Internal Rate of Return) than the benchmark such as the
government bond rates, the private equity investors’ required return on comparable projects.

- Demonstrate that real and/or perceived risk associated with the unfamiliar technology or process is
too high to attract investment.

- Demonstrate that funding is not available for innovative projects.

- Demonstrate that no access to international capital markets due to real or perceived risk associated
with domestic or foreign direct investment in the country where the project activity is to be
implemented.

2) Technological barrier
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Demonstrate that the project represents one of the first applications of the technology in the country,
leading to technological concerns even when the technology is proven in other countries.

- Demonstrate that skilled and/or properly trained labour to operate and maintain the technology is not
available, leading to equipment disrepair and malfunctioning.

3) Barrier dueto prevailing practice

- Demonstrate that there is a lack of will to change the current practice with or without regulation.

- Demonstrate that developers lack familiarity with state-of-the-art technologies and are reluctant to
use them.

Step 3: Description of identified baseline scenario of municipal solid waste treatment
Describe details of the identified baseline scenario in the Step 2, based on data collected in the Step 1.

D.1.2 Baseline scenario of electricity:

This methodology is also based on detail analysis of future plan and policy of power development and
past electricity information in the area.
Specifically, the following steps demonstrate how to identify baseline scenario:

Step 1: Collection of information of existing actual situation, future plan and concerned policy of
power development

Collect information and data regarding existing actual situation and future plan and concerned policy of
power development in the area. In addition, implement interview surveys with officials concerned with
existing actual data, power development plan and policy in the area as necessary.

Step 2: Identification of a baseline scenario of electricity by the decision tree

Identify a baseline scenario with the following decision tree. Project participants will decide on answers
to all the questions of the decision tree, based on information and data collected in the Step 1. Each
answer will be logically described considering reliable and transparent data and information.

Step 3: Description of identified baseline scenario of electricity

Describe details of the identified baseline scenario in the Step 2, based on data collected and archived in
the Step 1.
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Decision treefor the identification of baseline scenario of municipal solid waste treatment

Is there any regulation/law Is there any institution or
or agreement requiring the supporting program
effective utilization of | Yeshl promoting the effective
MSW to be landfilled utilization of MSW to be
and/or landfill gases in the landfilled and/or landfill
country/area ? gases ?
No
>b No Yes
Is there an alternative plan
for the effective utilization
of MSW to be landfilled Is it possible to identify the
and/or landfill gases, in alternative plan for the
case the proposed project, —Yes#| effective utilization of No
which is electricity MSW to be landfilled
generation by incineration and/or landfill gases ?
of MSW to be land-filled,
was not implemented ?
No ‘ v
No i
¢ List up all the
possible scenarios
that are both
Is there any possibility for technically and
f : Yes it
implementation of the institutionally
proposed project, applicable
considering barriers such
as investment barrier, . .
technological barrier, Scenario option A
barrier due tlo prevailing Yes Scenario option B
practice ?
\
No
Scenario option X
Is it possible to continue
—— the MSW landfill without
treatment ?
\
Yes
h 4 y 4 Y Y
The scenario
) identified with
lislprcnoscdpileet economic indicators
The MSW would would be . e L The project required
; ) The identified plan such as IRR, which is h
continue to be implemented. by regulation/law or
) X would be the most
landfilled without . X agreement would be
. implemented. economically -
treatment. (CDM is not . . implemented.
applicable.) attractive scenario,
: would be
implemented.

*) Demonstrate the possibility for the implementation of the proposed project based on barrier analysis
such as 1) investment barrier, 2) technological barrier, 3) barrier due to prevailing practice.
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Decision treefor the identification of baseline scenario of electricity

yes
e W

Comparing to the electricity
generated by the grid connected
by the project,
logically prove that the electricity
generated by the project are small
enough to be ignored?

is it possible to

no

yes

v

Are there any reliable
power development plans
regarding the region and
the grid?

v

yes

v

in the power

Is this project included

development plan?

no

v

Among those power plants
except low-operating cost
and must-run power
plants, the baseline
scenario is the case that
plant(s) that play the same
role as the project would
operate in the absence of

no

plan?

Is this project listed as a
high priority one in the

no

Is it possible to classify
those power plants whose
operation would be
affected and would not be
affected (current and
situations) operation by the
project implementation?

yes

A 4

Is it possible to identify
roles such as base and
peak load of current and
future power plants
including this project?

yes

no

v

v

Is it possible to identify
the specific power plant
that would be
substituted by the
project in the plan?

v

List up all the possible scenarios

L’ that are both technically and

institutionally applicable.

no

yes

A 4

Scenario option A

Scenario option B

Scenario option C

baseline sce

The construction and
operation of the
identified specific
power plant is a

Scenario option D

Scenario option E

Among those power plants
whose operation would be
affected by the project
(current and future
situations), the baseline
scenario is the case that
plant(s) that play the same
role as the project would
operate in the absence of
this project. "

Among multiple baseline
scenarios in which the
power plants affected by
the project operation
(current and future) would
substitute the project

A 4

With economic indicators such as
IRR, identify the most economically

operation, identify the
most economically
attractive one as a baseline
scenario. %

attractive scenario as a baseline
scenario. ¥
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Instruction of the estimation of Carbon Emission factor (CEF):

1)

3)

4)

S)

Combined Margin is used for the calculation of the CEF of the power plants identified in the baseline
scenario. In this regard, only power plants whose operation would be affected by the project (current
and future situations) shall be selected to calculate the CEF. With respect to alternative power plants
(Carr) and the project power plant (Cpyg;), the ratio of Build Margin (Wgy) and Operating Margin
(Wowm) for the calculation of Combined Margin is as follows:

CALT / CPRJ = WBM (CPRJ - CALT) / CPLJ = WOM

Combined Margin is used for the calculation of the CEF of the power plants identified in the baseline
scenario. The ratio of Wy and Woy shall be set based on objective and transparent data. The default
values are 0.5 for both BM and OM.

The CEF of the identified specific power plant shall be calculated.

Combined Margin is used for the calculation of the CEF of the baseline scenario. The ratio of Build
Margin (Wgy) and Operating Margin (Woy) is 0.5 for both margins.

If there is some reliable information of the grid connected by the project for recent years, Operating
Margin is used for the calculation of the CEF of the baseline scenario. If not, the most conservative
emission factor is used.

The proposed baseline methodology has the following criteria in the developing process:

Realistic reflection of decision-making:
This methodology allows decision-making that reflects officials in charge of municipal solid waste
treatment plan in the area thorough interviews.

Availability of information:
This methodology allows selection of the most credible identification method to set a baseline scenario
corresponding to municipal solid waste treatment plan and power development plan.

Potential for replication and standar dization:
The methodology has the potential to be replicated for similar projects in the same country.
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According to the Marrakech Accords, a CDM project activity is additional if anthropogenic emissions of
greenhouse gases by sources are reduced below those that would have occurred in the absence of the
registered CDM project activity [CDM M&P, para43]. Accordingly additionality is a concept closely
related to baseline, which project participants need to pay particular attention in establishing a baseline
and devising baseline methodologies. Therefore, in order to demonstrate additionality, the following tasks
are required to the project developer:

Step 1. Confirm that project scenario is not same as baseline scenario

In this methodology, the baseline scenario should be clearly identified in section D.1. The methodology
mentioned in section D.1., especially decision tree for the identification of baseline scenario, requires
“identification of alternatives to the project activity consistent with current laws and regulations”,
“barrier analysis” and “investment analysis” in order to determine baseline scenario. All of these tasks are
required in the "Tool for the demonstration and assessment of additionality", which was agreed in the
meeting of the 16th CDM Executive Board. Therefore, this methodology is acceptable in accordance with
requirements of the tool.

Step 2: Demonstrate that project emission islessthan baseline emission

In addition, the project emission and the baseline emission should be calculated in section D.7. and D.6.
respectively. It should be demonstrated only by the results of the calculation in order to demonstrate that
project emission is less than baseline emission.

Step 3: Common practice analysis and impact of CDM registration

This step is a credibility check to complement Step 1 and 2. An existing common practice should be
identified and discussed by analyzing other activities similar to the proposed project activity and
discussing any similar options that are occurring.

If common practice analysis is satisfied, i.e. similar activities cannot be observed or similar activities are
observed, but essential distinctions between the project activity and similar activities can reasonably be
explained, impact of CDM registration should be clarified.
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D.4. How national and/or sectoral policies and circumstances can been taken into account by the
methodology:

This methodology takes into account national and/or sectoral policies and circumstances in demonstrating
the additionality of the project activities and identifying baseline scenario by understanding power
development policy of the host country, local power development plan of the grid related to the project,
history of past dispatch data and condition of project financing in close collaboration with project
participant who has an obligation to supply power in the area.

In order to determine the project boundary of the CDM project activity, firstly the impacts of the project
activity, which are significant and reasonably attributed to the project activity shall be identified. The
determination of the project boundary consists of the following steps:

Identification of impactsrelating to GHG emissions:
First of all, direct and indirect impacts of the project defined below are to be classified, and illustrated in a
diagram of project impacts.

Direct impacts: “Direct impacts” are defined as impacts that arise from activities that result in
GHG emissions, directly related to the achievement of the principal objectives of the project. Direct
impacts are classified into “direct impacts from principal objectives” associated with activities that
are the principal objectives of the project, and “other direct impacts” associated with activities that
project implementers conduct autonomically to achieve the principal objectives.

Indirect impacts:  “Indirect impacts” are defined as impacts that do not relate directly to the
principal objectives of the project. They relate indirectly to the project implementation process, and
the outputs from the project activities result in GHG emissions and removals. Indirect impacts are
classified into “indirect impacts from principal objectives” that are caused indirectly by the
achievement of the project’s principal objectives, and “other indirect impacts.”

Impacts relating to GHG emissions by CDM project activities are selected and classified into “direct
impacts from principal objectives”, “other direct impacts”, “indirect impacts from principal
objectives”, and “other indirect impacts”.

Deter mination of project boundary:

Next, direct impacts are classified into four categories through the decision tree judgment system. Indirect
impacts are broadly classified into four categories according to the decision tree judgment system for
indirect impacts. Both decision tree judgment systems were developed in order to judge whether the
impacts be included in the project boundary or not in a transparent and objective manner. The following
table is an example of the classification of direct and indirect impacts by project activities.
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Classification of direct and indirect impacts by the project activities

<The classifications in the table are only example >

Direct . Activitiesrelated to GHG . - Classific Project
Impacted items o Indicators of activities ation boundaries
I mpacts emissions (AtoE) (+,-) *
Impacts from Decarbonization of | Generating electricity Electricity output of the project A +
principal fuels plant
objectives
Methane Landfilling MSW at disposal Change in amount of MSW A +
avoidance sites landfilled
Incinerating MSW Input amount and characteristics of A +
MSW, which is originated in fossil
fuel
Fuel consumption Transporting MSW Fuel consumption, A +
Methods of transportation
Transporting residues Fuel consumption, A +
Methods of transportation
Electricity Facilities operated by Consumption of electricity A +
consumption electricity
Other impacts Fuel consumption Operation of construction Construction scale D -
Machineries
Transportation of construction | Volume of used construction D -
materials materials,
distance from the supplier of
construction materials
Energy loss Transmission/distribution loss | Power generation, B -
Power supply
Indirect . Activitiesrelated to GHG . - CIa;sﬁc Project
Impacted items S Indicators of activities ation boundaries
I mpacts emissions (atof) (+,)*
Impacts from Fuel consumption | More fuel consumed by price | Consumption record of the relevant f -
principal decline of the primary energy | fuels
objectives due to less demand
Other impacts Fuel consumption Mining and processing of Fuel consumption, a -
construction materials Methods of mining and processing
Electricity demand stimulated | Electricity demands of local f -
by more electricity supply communities and industries
Land cover change | Change of biomass caused by | Biomass in the project area a -
landcover change
GHG emissions More GHG reduced by Technical needs of power supplier f -
reduction encouraging similar projects and MSW manager in host country,
contributing to GHG GHG emission reduction effect of
reduction the project

Note *: The activity marked (+) shall be included, and (-) can be excluded in the project boundary.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




@)

PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) - Version 01

ONECEe A
~

CDM — Executive Board

page 13

Construction of the Project

The Project Site

1

1

1

1 . . .

! Operating construction machinery
' for construction of the power plant
1

Transporting
construction materials

Changing biomass
for landcover change

Temporary MSW disposal sites(existing)

Operation of the Project

| Landiiling MSW at disposal sites |

| .
{ Transporing MSW |4—

The Project Site

Consuming electricity

by installed facilites

—| Consuming fuel by installed faciliies |

Residues

Transporting
residues

i r‘ Incenerating MSW '4~

f

Supplying fuel to

transportation & facilities

| —>| Generating electricity i—

*output

Substation

Consumers

distribution loss

i Transmission/

- power plantA

Electricity demand stimulated
by more electricity supply

Area covered by power grid

P - power plantB

- power plant X

Supplying electricity to power grid

of the primary energy due to less

More fuel consumed by price decline

demand

More GHG reduced by encouraging
similar projects reducing GHG

of power plants of power grid

Area suppling the primary energy

Neigh

bouring area

Note:

— : Flow of materials or energy
[ ]: Activity related to GHG emission

Diagram to identify impactsrelating to GHG emissions of CDM project activity

: Project boundary
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Decision tree judgment system for direct impacts

Isthedirect impact from a principal activity
related to GHG emissions (removals) (i.e., an
activity closely connected with the project’s
primary objectives)?

NO YES

v

I'sthe same activity being assumed
in the basdline case?

NO YES
\ 2 v
Isit poss l_3|e_t0 logically prove that the Isit theoretically possible to logically prove that the
GHG emissions (removals) are small GHG emissions (removals) from the same activity in
enough to beignored, using past cases the baseline case, are the same in quantity as the
and documented values? GHG emissions (removals) from the relevant activity?
NO I YES NO I YES

Criteriato consider each category of direct impact

Category Consideration
A - Count all GHG emissions (removals) related to the relevant direct impact.
B - Include the relevant direct impacts within the project boundaries, but do not include them in
the estimation items for project emissions (removals).
C - Include the relevant direct impacts within the project boundaries, and do include them in
the estimation items for project emissions (removals).
D - After comparing with total GHG emissions (removals) and confirming that the GHG

emissions (removals) from the relevant direct impacts can be ignored, exclude them from
the project boundaries and estimation items of project emissions (removals). The
comparison is based on past cases or documented values of GHG emissions (removals)
relating to the relevant direct impacts.

E - Include the relevant direct impacts within the project boundaries, and do include them in
the estimation items for project emissions (removals).
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Decision treejudgment system for indirect impacts

At the project planning stage,
can the occurrence of the
indirect impacts be foreseen?

NO YES

At the project planning stage,
can the extent of indirect
impacts be estimated?

NO YES

V¢ ¢

Isit possible to establish an
indicator to determine
whether the relevant indirect
impact has occurred?

I NO 1 YES
YES \4 v

During project implementation, is
it easy to ascertain the extent of
the relevant indirect impacts
through monitoring?

NO*

Arethere any similar past
cases?

Isit possible to theoretically prove that the
extent of the GHG emissions (removals)
from the relevant indirect impacts can be
ignored, based on reference to past cases

Isit possible to theoretically prove that the
extent of the GHG emissions (removals)
from the relevant indirect impacts can be
ignored, based on reference to past cases

that were quantified, or documented
values?

that were quantified, or documented
values?

NO NO

Criteriato consider each category of indirect impact

Category Consideration

a - After comparing with total GHG emissions (removals) and confirming that the GHG emissions (removals)
from the relevant indirect impacts can be ignored, exclude them from the project boundaries and estimation
items of project emissions (removals). The comparison is based on past cases or documented values of GHG

emissions (removals) relating to the relevant indirect impacts.

Take the relevant indirect impacts into account within the project boundaries, decide on an equation for
calculation and estimate the GHG emissions (removals) from the relevant impacts. In addition, decide on the
monitoring items, conduct monitoring during implementation of the project, and ascertain the actual GHG
emissions (removals) from the relevant impacts. The result is reflected at the time credits are acquired.

Take the relevant indirect impacts into account within the project boundaries and use past cases and
documented values to make an assumption of the GHG emissions (removals) from the relevant indirect
impacts (e.g., 10% of the total emissions). Set this as the “subtraction factor for indirect impacts that cannot
be considered” and reflect this in the amount of credits acquired.

Take the relevant indirect impacts into account within the project boundaries and decide on an indicator to
judge whether or not the relevant indirect impact occurs. During project implementation, or after
implementation, if the relevant impact has clearly occurred, it is dealt with by setting the “subtraction factor
for indirect impacts that cannot be considered” as in ‘c’, with reference to past cases and documented values.

The relevant indirect impacts are not taken into account within the project boundaries, but similar cases are
referred to, and the potential for the relevant impact to occur and their extent are noted. These items are
confirmed at the time credits are acquired.

The relevant indirect impacts are not taken into account within the project boundaries, but are considered
when the baseline emissions are reviewed, using this decision tree again.
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fixed parameter s and values have to be reported (e.g. fuel(s) used, fuel consumption rates):

Emission reduction results from the avoidance of disposing municipal solid waste and the displacement of
electricity generated with fossil fuels.
Therefore, the baseline emissions for year can be calculated as follows:

BE, = BEd, + BEg,

where:

BE,: Total baseline emissions(tCO2eq/yr)

BEd,: Baseline emissions from avoided MSW disposal (tCO2eq/yr)
BEg,: Baseline emissions of grid-electricity (tCO2eq/yr)

D.6.1 Baseline emissions from avoided M SW disposal:
The baseline emission from avoided MSW disposal BEd, is

FOD model:
BEdy=k*Lo*¥ oy MSW:* ¢ O™ * (1-0x) * GWP_CH,

where:
MSW¢: Total amount of MSW to be incinerated in the plant(T/yr)
DOC;: Degradable carbon fraction in the MSW (%)
DOC: Fraction of DOC that actually degrades (%)
MCF: Methane correction factor for landfill (%)
Fy: Fraction of methane in the project’s landfill gas (%)
0),6 Oxidization factor (%)

GWP_CHy:  Global Warming Potential of methane (21) specified in the IPCC Second
Assessment Report

k: Methane generation rate
Lo: Decay rate (= DOCy * DOCr * MCF * Fy* 16/12)
t: Year in which MSW is disposed

As the calculation method of the methane emissions, FOD model is applied.

The parameter(DOCy) depends entirely on characteristics of the waste to be collected in the project.
Fraction of paper and textile, fraction of garden waste, park waste or other non-food organic putrescibles,
fraction of food waste and fraction of wood or straw should be surveyed prior to the project operation.
The parameter (DOCk) depends entirely on temperature in anaerobic zone of MSW landfill. The
temperature should be surveyed prior to the project operation. The IPCC default values in the following
table can be used. Because the parameters MCF, F, , OX, k cannot be monitored within the project.

Table IPCC default valuesfor baseline parameters
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Parameters IPCC Default Values Project Specific Value
MCF 0.4-1.0 IPCC Default value is used.
Fy 0.5 (for whole world) IPCC Default value is used.
0X 0 (for developing countries) | [PCC Default value is used.
k 0.05 IPCC Default value is used. t;,= 14

The default values used here should be revised as soon as they are updated in IPCC Guidelines.
D.6.2 Basdline emissions of grid-electricity:
The baseline emissions of grid-electricity BEg, is

BEg, = EG, * (Wom * EF_OM, + Wgy * EF_BM,), where

EGy : electricity supplied to the grid
Wom : weight factor for operating margin (OM)
Wam : weight factor for build margin (BM)

EF_OM,, : emission factor for OM
EF_BM; : emission factor for BM
y: a given year

According to the decision tree for the identification of baseline scenario of electricity described in the
section D.1, carbon emission factors (EF_OM,, EF_BM,) and weight factors (Wom, Wgm) shall be
estimated the following procedures:

BLS.1: Among those power plants whose operation would be affected by the project (current and future
situations), the baseline scenario is the case that plant(s) that play the same role as the project would
operate in the absence of this project.

Combined Margin is used for the calculation of the CEF of the power plants identified in the baseline
scenario. In this regard, only power plants whose operation would be affected by the project (current
and future situations) shall be selected to estimate the CEF. With respect to alternative power plants
(Carr) and the project power plant (Cpg;), the ratio of Build Margin (Wgy) and Operating Margin
(Wowm) for the calculation of Combined Margin is as follows:

CALT / CPRJ = WBM (CPRJ - CALT) / CPLJ = WOM

BLS.2: Among multiple baseline scenarios in which the power plants affected by the project operation
(current and future) would substitute the project operation, identify the most economically attractive one
as a baseline scenario.

Combined Margin is used for the calculation of the CEF of the power plants identified in the baseline
scenario. The ratio of Wy and Woy shall be set based on objective and transparent data. The default
values are 0.5 for both BM and OM.

BL S.3: The construction and operation of the identified specific power plant is a baseline scenario.
The CEF of the identified specific power plant shall be calculated.

BL S.4: With economic indicators such as IRR, identify the most economically attractive scenario as a
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baseline scenario.

Combined Margin is used for the calculation of the CEF of the baseline scenario. The ratio of Build
Margin (Wgy) and Operating Margin (Woy) is 0.5 for both margins.

BLS.5: Among those power plants except low-operating cost and must-run power plants, the baseline
scenario is the case that plant(s) that play the same role as the project would operate in the absence of this
project.

If there is some reliable information of the grid connected by the project for recent years, Operating
Margin is used for the calculation of the CEF of the baseline scenario. If not, the most conservative
emission factor is used.

Calculation of EF_OM, and EF_BM,:

EF_OM,:

According to the approved consolidated methodology ACM0002, the EF_OM,, is the generation-weighted
average emissions per electricity unit (tCO/MWh) of all generating sources serving the grid, not
including low-operating cost and must-run power plants.

EF_OMy (tCOz/ MWh) = [z ij Fijj’y*COEFijj] / [z j GENij], where (1)
Fijy: amount of fuel i (in gigajoules, GJ) consumed by relevant power sources j in

year(s) v, j is the set of plants delivering electricity to the grid, not including low-
operating cost and must-run power plants, and including imports to the grid.

COEFjjy : carbon coefficient of fuel i (tCO,-equivalent/GJ), taking into account the carbon
content of the fuels used by relevant facilities j and the percent oxidation of the
fuel in year(s) y.
GEN;, : electricity (MWh) delivered to the grid by source j.
EF_BM,:

According to the approved consolidated methodology ACMO0002, the EF BMy as the generation-
weighted average emission factor of a sample of power plants m, as follows,

EF_BI\/Iy = [z im Fi,mjy*COEFij m] / [2 m GENmJy]

where the sample group m consists of either the 5 most recent or the most recent
20% of power plants built or under construction, whichever groups average annual
generation is greater (in MW); and

where Fiy, COEF;,, and GEN,, are analogous to the variables described for the
OM method above for plants m.
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consumption rates):

The emissions from the project activity PEy shall be calculated taking into account the results of section
D.5. The emissions caused by the impacts relating to CDM project activity shall be classified and selected
for the calculation of the PEy. The justification whether the impacts include or not in the calculation shall
be decided according to the above mentioned decision tree judgment systems described in the section D.5.
The following impacts are possible emission sources:

The anthropogenic emissions by sources of GHGs of the project activity in year y (PEy) can be estimated
as follows:

PE, = PEb, + PEf,

Where:
PEy: Total project activity emissions (tCO2eq/yr).
PEDb, : Project emissions from burning fossil fuel origin product in the project plant
(tCO2eq/yr).
PEf, : Project emissions from fossil fuel consumption in the project plant (tCO2/yr).

D.7.1 Project emissions from burning fossil fuel origin product in the project plant:
The project emissions from burning fossil fuel origin product in the project plant PEb, is

PEb, = MSWy * FPFy * CCFP * EFC * 44/12

Where:

MSWy: Total amount of MSW to be incinerated in the project plant (T/yr)
FPFy: Fraction of fossil fuel origin product in MSW (%)

CCFP: Fraction of carbon content in fossil fuel origin product (%)

EFC: Burn out efficiency of combustion

Table I1PCC default valuesfor project emissions parameter
Parameters IPCC Default Values Proj ect Specific Value

CCFP 75-85(%) IPCC Default value is used.

EFC 95-99(%) IPCC Default value is used.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




%“ \y PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) - Version 01 - ‘

UNFCLG
&*& % ’
CDM - Executive Board page 20

D.7.2 Project emissions from fossil fuel consumption in the project plant:
The project emissions from fossil fuel consumption in the project plant PEf; is
PEfy = FFy * VEFC02

Where:

FFy : Fossil fuel used in the project plant (kg/yr).
VEFco; : CO2 emission factor for the fossil fuel used in the project plant (tCO2/kg)

Leakage is defined as the net change of anthropogenic emissions by sources of GHGs which occurs
outside the project boundary and which is measurable and attributable to the CDM project activity.

As shown in the diagram to identify impacts relating to GHG emissions of CDM project activity in the
section D.5, the main indirect emissions potentially giving rise to leakage in the context of electric sector
projects utilizing renewable energy are emissions arising due to activities such as increase of fuel
consumption caused by off pricing of redundant fossil fuel, increase of GHG emission reduction by spill
over effects as a result of increase of similar projects. The project developer must justify why the project
is not responsible for such indirect emissions according to the decision tree judgment systems described
in the section D.5.

D.9. Elaborate and justify for mulae/algorithms used to deter mine the emissions reductions from the

consumption rates):

The emission reductions ER, by the project activity during a given year y is the difference between
baseline emissions (BE, in tCO,), and the project emission (BE, in tCO,) and leakage, as follows

ER, = BE, - PE, - Leakage
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| SECTION E. Data sourcesand assumptions: |

‘ E.1l. Describe parametersand or assumptions (including emission factors and activity levels): |

Most of necessary parameters are derived from the data prepared by the project participant. If the project
participant can not prepare them, they could be estimated by official statistics, IPCC default value and
interview survey to the relevant organization.

Parameters:
- Project case
- Amount of MSW to be incinerated,
- Fraction of fossil fuel origin product,
- Fraction of carbon content in fossil fuel origin product
- Burn out efficiency of combustion
- Fossil fuel used in the project plant, and
- CO2 emission factor for the fossil fuel in the project plant.

- Baseline case
- Electricity supply to the grid
- CO2 emission factor for the fossil fuel
- Electricity supply by each type of power plants to the grid
- Type and amount of fossil fuel consumption by the power plants
- Amount of MSW to be incinerated,
- Degradable carbon fraction in the MSW (DOCy)
- Fraction of DOC that actually degrades (DOCF)
- Methane correction factor for landfill (MCF).
- Fraction of methane in the project’s landfill gas (Fy)
- Oxidization factor (OX)
- Methane generation rate(k)
- Year in which MSW is disposed

Assumption:

For the CO2 emission factor for the each type of fossil fuel, fraction of carbon content in fossil fuel origin
product, burn out efficiency of combustion, fraction of DOC that actually degrades (DOCy), methane
correction factor for landfill (MCF), fraction of methane in the project’s landfill gas (Fy), oxidization
factor (OX), methane generation rate(k), IPCC default values are used.

If the project participant judges that particular value for the region is essential and available, it is
encourage to be adopted.

E.2. List of data used indicating sour ces (e.g. official statistics, expert judgement, proprietary data,
IPCC, commercial and scientific literature) and precise references and justify the appropriateness
of the choice of such data:

- Amount of MSW to be incinerated, fraction of fossil fuel origin product, fossil fuel used in the
project plant, electricity supply to the grid, degradable carbon fraction in the MSW (DOCy)
: Data measured and archived by the project participant,

- Electricity supply by each type of power plants to the grid, type and amount of fossil fuel
consumption by the power plants
: Official statistics,

- Power development plan in the project area: Official plan and/or statistics,
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CO2 emission factor for the fossil fuel, fraction of carbon content in fossil fuel origin product, burn
out efficiency of combustion, fraction of DOC that actually degrades (DOCF), methane correction
factor for landfill (MCF), fraction of methane in the project’s landfill gas (Fy), oxidization factor
(OX), methane generation rate(k)

: IPCC default value or regional data prepared by the project participant.

These data are prepared by the project participant through their usual activities.

The vintage of data should be clarified by the project participant.

‘ E.4. Spatial level of data (local, regional, national): |

Local level data, which will cover the region of the project site, should be prepared as much as possible.

SECTION F. Assessment of uncertainties (sensitivity to key factorsand assumptions): |

The following uncertainties may arise:
(1) Uncertainties concerning the baseline approach
GHG reduction activities of the similar projects in the vicinity would occur considerably.
Production amount of the project plant would change significantly due to external factor.
(2) Uncertainties concerning impact factors included in the project boundary
Changes in the key parameters, variables, data sources, etc., related to the calculations.
The efficiency of the existing boilers drops significantly in the project scenario.
(3) Uncertainties concerning regulatory requirement relating to landfill gas
Any regulation, law or agreement relating to landfill gas would be enforced effectively.

In order to remove the abovementioned uncertainties, the following measures are recommended:
(1) Uncertainties regarding the baseline approach

Re-examine the baseline approach during reviews of the baseline (7 and 14 years after the project
start), and make changes if necessary.

(2) Uncertainties concerning impact factors included in the project boundary

For key parameters, variables, data sources, etc., that are expected behave within certain “ranges,” use
conservative estimate for the calculation of GHG emission reductions, unless an exception can be
logically justified.

Re-examine the corresponding impact factors (under "4.1 Identification of Greenhouse Gas Emission
Impact" above) during the baseline reviews (7 and 14 years after the project start), and make changes if
necessary.

(3) Uncertainties concerning regulatory requirement relating to landfill gas
Re-examine the baseline scenario with taking into account effective enforcement rate of national/local
regulation, law or agreement.

This baseline methodology is developed in close collaboration with project participants. Regional data
and records are collected and applied when necessary. This collaborative work allows the development to
implement in transparent manner.
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\ SECTION A. ldentification of methodology \

‘ A.l. Titleof the proposed methodology: ‘

Monitoring methodology for grid-connected electricity generation by incineration of MSW to be land-
filled.

Combination of LFG avoidance and renewable energy: incineration of MSW to be land-filled with grid-
connected electricity generation

This methodology is applicable to grid-connected municipal solid waste-burned power generation project
activities under the following conditions:

- The land fill gases from municipal solid waste would be emitted in uncontrolled manner;
- The project would incinerate municipal solid waste at high temperature enough not to emit unburned
gases, namely nitrous oxide and methane.

Strength: Since the project participant has a role to collect and treat municipal solid waste and
generate and supply electricity in the project activity, the command structure of the monitoring is
clear and simple enough to collect data with high credibility. The monitoring data is collected by
usual activities of project participants and not particularly prepared only for the CDM project
activity. So it is collected through usual measurement methods and system.

Confirmation system is established by third party/person, including QA/QC according to ISO
9001 which could confirm the monitoring condition objectively.

Weakness: There may be deficiency of data caused by the failure of measuring instruments
which occurs at a constant rate even in developed countries. However, it is minimized by
introducing advanced measuring instruments of developed country. If the data will not be stored
electronically, there is a little possibility that the accuracy might include defect. However, it is
minimized when the QA/QC above mentioned is applied appropriately.
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| B.1. Brief description of the new methodology:

This methodology is based on detail analysis of existing actual situation and future plan of municipal solid waste treatment of the project participant(s) in host
country, and policy concerned with municipal solid waste treatment in this area in close collaboration with local government who has an obligation to treat a
municipal solid waste. It is also based on detail analysis of future plan and policy of power development and past electricity information in the area..

Monitoring data to be collected for the project activity include the following items:
- amount of MSW to be incinerated,

- fraction of fossil fuel origin product,

- fossil fuel used in the project plant, and

- CO2 emission factor for the fossil fuel in the project plant.

Monitoring data to be collected for the baseline include the following items:

- amount of fossil fuel consumed in each plant whose operation would be affected by the project (current and future situations),
- amount of fossil fuel consumed in each plant,

- statistical data to calculate CO2-eq emission coefficient of each fuel,

- statistics or plans to identify the affected plants by the project (for the calculation of Operating and Build Margin),

- degradable carbon fraction in the MSW(DOC), and

- decay rate
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Monitoring data to be collected for the project activity include: amount of MSW to be incinerated, fraction of fossil fuel origin product, fossil fuel used in the
project plant, and CO2 emission factor for the fossil fuel in the project plant.

Monitoring data to be collected for the baseline include: amount of fossil fuel consumed in each plant whose operation would be affected by the project
(current situations), the amount of fossil fuel consumed in each plant, statistical data to calculate CO2-eq emission coefficient of each fuel, and statistics or
plans to identify the affected plants by the project (for the calculation of Operating and Build Margin), as well as degradable carbon fraction in the MSW and

decay rate.

ID Data variable | Source of data Data Measured (m), | Recording | Proportion of How will the data be Comment
number unit calculated (c) frequency | datato be archived? (electronic/
or estimated (e) monitored paper)

ID1: Amount of Project proponent | Ton m Daily 100% Electronic/ Paper Meters at the weigh station is
MSWy MSW to be (Power plant’s measured maintained based on industrial

incinerated procurement and standard.

section) monthly
recorded

ID2: Fraction of Project proponent | % m Monthly 100% Electronic/ Paper The measurement is executed
FPFy fossil fuel (Power plant’s based on industrial standard.

origin product | laboratory)
ID3: Fossil fuel Project proponent | Liter m Daily 100% Electronic/ Paper Fossil fuel consumption includes
FFy used in the (Power plant’s amount used in facilities in

project plant procurement power plant and transportation.

section) This quantity is checked by
receipt.

1D4: CO2 emission | statistics tCO,e c Yearly 100% Electronic/ Paper Calculated using IPCC default
VEF 02 factor for the per kg value.

fossil fuel in

the project

plant
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B.2.2. Description of formulae used to estimate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO, equ.):

The formulae to estimate project emissions is described as follows:

Project Emissions (tCO2eq/yr) = MSWy * FPFy * CCFP * EFC * 44/12 + FF, * VEF o,

Where:
MSW, (ID1):  Total amount of MSW to be incinerated in the project plant (T/yr)
FPF, (ID2):  Fraction of fossil fuel origin product in MSW (%),
CCFP : Fraction of carbon content in fossil fuel origin product (%)
EFC : Burn out efficiency of combustion
FF, (ID3):  Fossil fuel used in the project plant (kg/yr).
VEFco, (ID4):  CO2 emission factor for the fossil fuel used in the project plant (tCO2/kg)
B.2.3. Relevant data necessary for determining the baseline of anthropogenic emissions by sour ces of greenhouse gases (GHG) within the project
boundary and how such data will be collected and ar chived:
ID Data variable Source of data Data Measured (m), | Recording | Proportion How will the data be Comment
number unit calculated (c), | frequency | of datatobe | archived? (electronic/
estimated (e), monitored paper)
IDS5: Baseline tCO,/yr c Yearly 100% Electronic
BEg, emissions  of
grid-electricity
ID6:EG, | Electricity Project proponent | Mwh m Daily 100% Electronic/ Paper This figure is monitored with
supplied to the | (Power plant’s measured the meters in the power plant.
grid operational and This figure is checked with the
section) monthly commercial invoices.
recorded
ID7: Emission Statistics tCO,/ c Yearly 100% Electronic
EF OM, | factor for OM MWh
ID8: Emission Statistics tCO,/ c Yearly 100% Electronic
EF BM, | factor for BM MWh
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ID9: F Amount of Statistics t, liter, Yearly 100 % Electronic/ Paper

fossil fuel m’
consumed in
each plant
ID10: Electricity Statistics MWh Yearly 100 % Electronic/ Paper
GEN generation of
each plant
ID11: CO;-¢q Statistics tCO2eq Yearly 100 % Electronic/ Paper Calculated using IPCC default
COEF emission / values
coefficient of t, liter,
each fuel m3
ID12 Identification | Statistics / energy | text Yearly 100 % Electronic/ Paper Identification of plants to
of power plant | development calculate OM emission factor
for the OM plans
calculation
ID13 Identification | Statistics / energy | text Yearly 100 % Electronic/ Paper Identification of plants to
of power plant | development calculate BM emission factor
for the BM plans
calculation
ID14: Baseline tCO,/yr Yearly 100% Electronic
BEd, emissions
from avoided
MSW disposal
ID15: Degradable Project proponent | % Monthly 1 sample per | Electronic/ Paper This value is calculated using
DOC, carbon (Power plant’s month measuring data such 1)fraction
fraction in the | laboratory) of paper and textile, 2)fraction
MSW of garden waste, park waste or
other non-food organic
putrescibles, 3)fraction of food
waste, 4)fraction of wood or
straw.

ID16: Ly | Decay rate Project proponent yearly 100% Electronic/ Paper This value is calculated using
(Power plant’s DOC,, DOCg, MCF, F,
laboratory), and
IPCC 1996
guideline, IPCC
Good Practice
Guidance
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ID17: Fraction of Project proponent | % e Once prior | 3 samples Electronic/ Paper This value is calculated with

DOCk DOC that (Power plant’s to the temperature in anaerobic zone of
actually laboratory) Project MSW landfill.
degrades implement

ation

ID18: Regulatory National/local Test n.a Yearly 100% Electronic/ Paper Baseline scenario should be re-
requirement regulation, law or examined with taking into
relating to agreement account effective enforcement
landfill gas rate of national/local regulation,

law or agreement

The formulae to estimate baseline emissions is described as follows:

Baseline Emissions (tCO2eq/yr) = BEg, + BEd,
where:

BEg, (ID5): Baseline emissions of grid-electricity (tCO2eq/yr)
BEd, ID16 :Baseline emissions from avoided MSW disposal (tCO2eq/yr)

BEg, =EG, * (Wom * EF_OM, + Wgy * EF_BM),)

where
BEg, (ID5):  Baseline emissions of grid-electricity (tCO2eq/yr)
EG, (ID6):  electricity supplied to the grid
Wom : weight factor for operating margin (OM)
Wam : weight factor for build margin (BM)
EF_OM;, (ID7):  emission factor for OM
EF_BM, (ID8):  emission factor for BM

EF_OM, (tCOy MWh) = [ ;; F;;,*COEF,j]/ [S ; GEN,]
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where
EF_OM, (ID7):  emission factor for OM
Fijy (ID9): amount of fuel i (in gigajoules, GJ) consumed by relevant power sources j in year(s) y, j is the set of plants delivering
electricity to the grid, not including low-operating cost and must-run power plants, and including imports to the grid.
COEFjj, (ID11): carbon coefficient of fuel i (tCO,-equivalent/GJ), taking into account the carbon content of the fuels used by relevant facilities
j and the percent oxidation of the fuel in year(s) y.
GEN;, (ID10): electricity (MWh) delivered to the grid by source j.

EF_BM, (tCOy MWh) = [ i Fim y*COEF; m] / [S m GENpy]

where

EF_BM, (ID8):  emission factor for BM
The sample group m consists of either the 5 most recent or the most recent 20% of power plants built or under construction,
whichever groups average annual generation is greater (in MW); and
Fimy(ID9), COEF; ,(ID11) and GEN,,(ID10), are analogous to the variables described for the OM method above for plants m.

BEdy=k*Lo* ¥ oy MSW:* ¢ * (16/12) * (1-Ox) * GWP_CH

where:

MSW, (ID1):  Total dry amount of MSW burned in the Power Plant(T/yr)

DOC, (ID15): Degradable carbon fraction in the MSW (%)

DOCk : Fraction of DOC that actually degrades (%)

MCF : Methane correction factor for landfill

Fy : Fraction of methane in the project’s landfill gas (%)

Ox : Oxidization factor (%)

GWP_CH4 : Global Warming Potential of methane (21) specified in the IPCC Second Assessment Report
k : Methane generation rate

L (ID16): Decay rate (=DOCy * DOCr * MCF * Fy* 16/12)

t : Year in which MSW is disposed

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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ID number Data Source of Data Measured (m), | Recording Proportion of How will the data be Comment
(Pleaseuse | variable data unit calculated (c), | frequency data to be archived? (electronic/
numbers to estimated (e), monitored paper)
ease Cross-
referencing
to table
B.7)

| B.3.2. Description of formulae used to calculate project emissions (for each gas, sour ce, for mulae/algorithm, emissions units of CO, equ.):

>>

| B.4. Treatment of leakage in the monitoring plan:

Proposed methodology shall monitor the leakage identified from the indirect impacts according to the section D.5 of the proposed new baseline
methodology including the decision tree judgment system for indirect impacts.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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ID number | Data Source of Data Measured (m), | Recording | Proportion of How will the data be Comment
(Please use | variable | data unit calculated (¢) frequency | data to be archived? (electronic/
numbersto or estimated (e) monitored paper)

ease Cross-
referencin
gtotable
B.7)

B.4.2. Description of formulae used to estimate leakage (for each gas, sour ce, formulae/algorithm, emissions units of CO, equ.):

The formulae used to estimate leakage shall be developed by the project participants based on the criteria of the section D.5 of the proposed new
baseline methodology including the decision tree judgment system for indirect impacts.

of CO, equ.):

The formulae to estimate emission reduction for the project activity is described as follows:

Emission Reduction(tCO,eq/year) = Baseline Emissions(tCO,eq/year) - Project Emissions(tCO,eq/year)

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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| B.6. Assumptionsused in elaborating the new methodology:

No assumption is used in elaborating the new methodology.

B.7. Pleaseindicate whether quality control (QC) and quality assurance (QA) procedures are being undertaken for the items monitor ed:

Data

Uncertainty level of data

Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

(Indicate table and (High/Medium/Low)

ID number e.g. 3.-1.;

3.2)

ID1 Low Meters at the weigh station is maintained based on industrial standard.

1D2 Low The measurement is executed based on industrial standard.

ID3 Low Meters at the fossil fuel supply station is maintained based on industrial standard. This quantity is checked by
receipt.

1D6 Low Meters in the power plant is maintained based on industrial standard. This quantity is checked with the
commercial invoices.

ID15,ID16, ID17 Low Analysis of degradable carbon fraction in the MSW and its decay rate is executed based on industrial standard.

Measurement is based on ISO 9001 procedure.

| B.8. Hasthe methodology been applied successfully elsewhere and, if so, in which circumstances?

Regarding the monitoring items identified, there is no particular problem on their implementation arrangements as well as ensuring data
accuracy, since many items are routinely read or measured at the existing plant.
Nevertheless, there are no existing cases that provide results of a monitoring plan for projects similar to this one.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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1 INTRODUCTION

Pacific Consultants International (PCI) has commissioned DNV Certification to validate the the
Municipal Solid Waste to Energy Project in Sidoarjo (hereafter called “the project”) in Indonesia.
The project intends to construct incineration plant for MSW in Sidoarjo, Indonesia and reduces
emissions of GHG through avoidance of methane emission from the landfill site and electricity
generation.

This report summarises the findings of a preliminary validation of the project, performed on the
basis of UNFCCC criteria, as well as criteria given to provide for consistent project operations,
monitoring and reporting. UNFCCC criteria refer to the Kyoto Protocol criteria and the CDM
rules and modalities as agreed in the Marrakech Accords, and the subsequent decisions by the
CDM Executive Board..

The validation team consisted of the following personnel:

Mr. Tsuyoshi Nakao DNV Japan Team Leader, GHG auditor
Mr. Akira Sekine DNV Japan GHG auditor
Mr. Einar Telnes DNV Oslo Internal verifier

1.1 Validation Objective

The purpose of a validation is to have an independent third party assess the project design. In
particular, the project's baseline, the monitoring plan, and the project’s compliance with relevant
UNFCCC and host country criteria are validated in order to confirm that the project design as
documented is sound and reasonable and meets the identified criteria. Validation is a
requirement for all CDM projects and is seen as necessary to provide assurance to stakeholders
of the quality of the project and its intended generation of certified emission reductions (CERs).

1.2 Validation Scope

The validation scope is defined as an independent and objective review of the project design
document (PDD). The PDD is reviewed against Kyoto Protocol requirements, UNFCCC rules
and associated interpretation. The validation team has, based on the recommendations in the
IETA/PCF Validation and Verification Manual /3/ employed a risk-based approach, focusing on
the identification of significant risks for project implementation and the generation of CERs.
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Based on PCI’s request, DNV Certification has only carried out limited validation, which
included a desk review of the project design, the baseline determination and the GHG emission
reduction estimates presented in the project design document (PDD) submitted by PCI /1/. In
addition, PCI has been visited and staff involved in the project has been interviewed /4/.
However, the preliminary validation has NOT assessed Indonesian requirements for CDM
projects including sustainable development criteria, the assumptions made for the baseline
determination, monitoring plan, the analysis of the potential environmental impacts of the project
and the stakeholder consultation process. Moreover, DNV Certification has not yet invited
comments by Parties, stakeholders and UNFCCC accredited NGOs. Hence, the preliminary
validation carried out by DNV Certification does not represent a complete validation of the
project in accordance with the CDM rules and modalities.

The validation is not meant to provide any consulting towards PCI. However, stated requests for
clarifications and/or corrective actions may provide input for improvement of the project design.

1.3 Municipal Solid Waste to Energy Project in Sidoarjo

The project is proposed to incinerate MSW at high temperature, 1700 °C, through an incinerator
that intends to avoid air pollutants emissions, and to supply electricity through the steam boiler
and the turbine generator for the JAMALI grid, which covers Java, Bali and Madura. The Project
activity would avoid the emission of methane (CH,), which would occur through decay of MSW
open-dumped, and the emission of carbon dioxide (CO,), which would occur through electricity
generation by fossil fuel power plants to the JAMALI grid. It is the first project to install
thermal converters for incineration in Indonesia. The technology has been developed in UK, and
necessary skills of operation and maintenance will be transferred to PT IMW (Imam Manunggal
Wijaya), the project developer in Indonesia, from the manufacturer of the incinerator. .

As a result derived from the methane avoidance from the landfill sites and the supply of the grid
power, CO emissions can be reduced. In the case of this project, the estimated CO emissions
reductions will be 1,869,714 tons from 2007 to 2020.

2 METHODOLOGY
The preliminary validation consists of the following three phases:

I Desk review of the presented project documentations,
Il Follow-up interviews at PCI, and
I11 Resolution of outstanding issues and the issuance of preliminary validation report.
Page 2
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This preliminary validation report summarises the findings after phase I and I1.

2.1 Review of Documents

The original Project Design Document (PDD) of February 2005 /1/ submitted by PCI and
additional background documents /2/ related to the project design, baseline and monitoring plan
were reviewed.

In order to ensure transparency, a validation protocol was customised for the project, according
to the Validation and Verification Manual (VVM) /3/. The protocol shows, in a transparent
manner, criteria (requirements), means of verification and the results from validating the
identified criteria. The validation protocol serves the following purposes:

e It organises, details and clarifies the requirements a CDM project is expected to meet;
e It ensures a transparent validation process where the validator will document how a particular
requirement has been validated and the result of the validation.

The validation protocol consists of three tables. The different columns in these tables are
described in Figure 1.

2.2 Follow-up Interviews

On 08 February 2005, a lead validator performed interviews with key personnel of PCI to
confirm selected information and to resolve issues identified in the document review /4/. The
main topics of the interviews are summarised in Error! Reference source not found..

Table 1 Interview topics

Interviewed organisation | Interview topics

Pacific Consultants » Project’s environmental additionality as mandated in Article 12 of the Kyoto
International (PCI) Protocol

» Technological, institutional, legal/policy, investment, market, environmental
and/or other barriers to investment in the projects

» Project technology and provisions for technology and capacity transfer to the host
country

» Estimation of emission reductions and potential leakage
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Validation Protocol Table 1: Mandatory Requirements

agreement where the
requirement is found.

(OK), or a Corrective Action
Request (CAR) of risk or non-

Requirement Reference Conclusion Cross reference
The requirements the Gives reference to the | This is either acceptable Used to refer to the relevant
project must meet. legislation or based on evidence provided checklist questions in Table

2 to show how the specific
requirement is validated.
This is to ensure a

compliance with stated
requirements. The corrective
action requests are numbered
and presented to the client in
the Validation report.

transparent Validation

process.

Validation Protocol Table

2: Requirement checklist

Checklist Question Reference Means of Comment Draft and/or Final
verification (MoV) Conclusion

The various Gives Explains how The section is This is either acceptable

requirements in Table 1 | reference to | conformance with used to elaborate | based on evidence

are linked to checklist documents the checklist and discuss the provided (OK), or a

questions the project where the question is checklist question | Corrective Action Request

should meet. The answer to investigated. and/or the (CAR) due to non-

checklist is organised in | the checklist | Examples of means | conformance to compliance with the

seven different sections. | question or of verification are the question. Itis | checklist question (See

Each section is then item is document review further used to below). Clarification (CL)

further sub-divided. The | found. (DR) or interview explain the is used when the validation

lowest level constitutes a (). N/A means not | conclusions team has identified a need

checklist question. applicable. reached. for further clarification.

Validation Protocol Table 3: Resolution of Corrective Action and Clarification Requests

Draft report clarifications
and corrective action
reguests

Ref. to checklist
guestion in table 2

Summary of project
Owner response

Validation conclusion

If the conclusions from the
draft Validation are either
a Corrective Action
Request or a Clarification
Request, these should be
listed in this section.

Reference to the
checklist question
number in Table 2
where the Corrective
Action Request or
Clarification Request is
explained.

The responses given by
the Client or other
project participants
during the
communications with the
validation team should
be summarised in this
section.

This section should summarise
the validation team’s
responses and final
conclusions. The conclusions
should also be included in
Table 2, under “Final
Conclusion”.

Figure 1 Validation protocol tables
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2.3 Corrective Action Requests and Resolution of outstanding issues
Corrective Action Requests (CAR) are issued, where:

) mistakes have been made with a direct influence on project results;

i) validation protocol requirements have not been met; or

iii) there is a risk that the project would not be accepted as a CDM project or that emission
reductions could not be certified

The validation team also used the term Clarification (CL), where:

iv) additional information was needed to fully clarify an issue

The objective of this phase of the validation was to resolve the requests for corrective actions
(CAR) and requests for clarification (CL), which needed to be resolved for DNV Certification’s
positive conclusion on the project design. The corrective action requests and request for
clarification raised by DNV Certification will be resolved during communications between the
client, PCI and DNV. To guarantee the transparency of the validation process, the concerns
raised and responses given are summarised in chapter 3 below and documented in more detail in
Table 3 of the Validation Protocol in Appendix A.
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3 PRELIMINARY VALIDATION FINDINGS

The results of the validation are stated in the following sections. The validation criteria
(requirements), the means of verification and the results from validating the identified criteria are
documented in more detail in the validation protocol in Appendix A.

The findings are structured to reflect the main parts of the validation scope:

> Participation requirements

» Project design

» Baseline determination

» Calculation of GHG emissions

3.1 Participation requirement

The Government of Indonesia ratified the Kyoto Protocol in 04 December 2004. However, the
National Authority of Indonesia for CDM has not yet been designated by UNFCCC. The
Government of Japan ratified the Kyoto Protocol in June 2002, and The Liaison Committee for
the Utilization of the Kyoto Mechanisms was designated as the National Authority for CDM by
UNFCCC.

The project pre-validation is based on a Feasibility Study and is not presented the application of
approvals as a CDM project to the both countries and a statement stipulating the modalities of
communication with the Executive Board in terms of CERs issuance and allocation instructions.
The formal approvals by the both countries and a statement stipulating the modalities of
communication with the Executive Board in terms of CERs issuance and allocation instructions
are required prior to final conclusion.

Corrective Action Request (CAR 1 and 2 in Table 1 of Appendix A):

Formal approval from the Indonesian Government and the Japanese Government are
pending

The project shall have a statement stipulating the modalities of communication with the
Executive Board in terms of CERs issuance and allocation instructions.
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3.2 Project Design

The project design is sound and the geographical and temporal boundaries of the project are
clearly defined. A renewable crediting time of 7 years is selected starting in 2007 and the total
length of crediting is 14 years.

The project proposed the thermal converter, which incinerates MSW at 1700 and can reduce
emission of air pollutants, and the steam boiler and turbine generator, which generate the electric
power and supply to the public grid. This is developed in the UK and represents a state-of-the-
art technology in Indonesia, and the project design represents good practise. The proposed
project would avoid the emission of methane (CH,4), which would occur through decay of MSW
open-dumped, and the emission of carbon dioxide (CO,), which would occur through electricity
generation by displacement of fossil fuel power plants in the public grid.

The project will contribute to sustainable development by providing job opportunities, and by
reduction of current environmental and health impacts at the surrounding area of the final MSW
disposal sites, and by technology transfer about the operation and maintenance of the plant to
Indonesia. The environmental impact is out of scope of the preliminary validation. Adverse
environmental effects should be reviewed prior to final conclusion and project registration.

By an interview with the State ministry of Environment of Indonesia by PCI in January 2005, it
is stated that there is currently no national regulation and national guideline for the municipal
solid waste incineration and landfills. Therefore, an environmental impact assessment in line
with the standard for the power generation plan will have to be implemented for the project /4/.
Relevant Indonesian regulations should also be assessed through interviews with key personnel
in Indonesia. This is out of scope of this preliminary validation.

The financial plans for the project will not involve public funding from Annex | countries.
However, as the project is at the stage of a Feasibility Study, information will be validated more
in detail after the financial plan is completed.

3.3 Baseline Determination

In the absence of suitable baseline methodologies approved by the CDM Executive Board, a new
baseline methodology is proposed for this project; “Baseline methodology for grid-connected
electricity generation by incineration of MSW to be landfilled”. The baseline methodology was
selected in line with the approach given in paragraph 48 (a) of the Marrakech Accords, i.e. the
baseline emissions are the emissions from a technology that represents existing actual or
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historical emissions. The methodology has not yet been approved as a new methodology, hence
the applied baseline methodology needs to be reviewed and subsequently approved by the CDM
Executive Board.

The applicability condition for the methodology is “grid-connected electricity generation by
incineration of MSW to be land-filled under the following conditions: the landfill gases from
municipal solid waste would be emitted in an uncontrolled manner”. Considering the proposed
system and the current municipal solid waste disposal measures in Indonesia, the proposed
project is fully applicable. Following a presented decision tree and analyses of seven cases,
open-dumping without LFG recovery (current scenario) was selected as the likely baseline
scenario. Also, PCI concludes that the project case is not viable due to the following reasons:

1) Investment barrier

According to PT. IMW, the project developer, an internal rate of return (IRR) higher than 16% is
necessary to invest for the project. In the absence of the CDM, which means no additional
revenue besides electricity sales to PT. PLN, IRR shows 13.4%. Additional revenue from sales
of the certified emission reduction (CER) by the CDM, would increase IRR up to 16.4%.

2) Technological barrier

The Project plant applies a thermal converter that represents state-of-art technology imported
from Waste Energy Systems Ltd. in the UK. It is first time this technology is introduced in
Indonesia.

3) Barrier due to prevailing practice
There is no similar case to the project and open-dumping is the prevailing practice in Indonesia.

Before the conclusion whether the project is environmentally additional to what would have
occurred in the absence of the project, the project investment analysis should be reviewed after
the completion of Power Purchase Agreement with PT PLN. Furthermore, these barriers should
be reviewed through the interviews with PT IMW and other key personnel in Indonesia. This is
out of scope of this preliminary validation.

The methodology for accounting baseline CO, emissions from the landfill site and replacing
Indonesian grid electricity is appropriate and the LFG emissions are estimated by using FOD
model of IPCC. The baseline methodology also specifies the usage of operation margin and
build margin for the estimation of carbon emission factor.

Page 8

Reference to part of this report which may lead to misinterpretation is not permissible.

PClIndonesiaReportrev2 1.doc



DET NORSKE VERITAS i g
Report No: 2005-0207, rev. 0

PRELIMINARY VALIDATION REPORT DNV

Corrective Action Request (CAR 3 in Table 2 of Appendix A):
The baseline methodology should be previously approved by the CDM Executive Board.

Clarification (C1 in Table 2 of Appendix A):

After the completion of Power Purchase Agreement with PT PLN, investment analysis
should be reviewed by DNV Certification.

3.4 Monitoring Plan

The validation of the monitoring plan was outside of the scope of this preliminary validation.

3.5 Calculation of GHG Emissions

The project boundary and the emission source inside and outside of the boundary are clearly
defined in the PDD. The methodology and formulae for estimating the project and baseline GHG
emissions are sufficiently described in the PDD, and aspects related to direct and indirect
emissions are considered in the PDD.

CO2 emissions resulting from incineration of organic waste can be considered as carbon neutral
and CO2 emissions from plastics is accounted for as GHG emissions by the project activity.
The emissions from burning plastics were estimated by the assumption of fraction of carbon
content in the plastics (CCFP) and the combustion efficiency of the incinerator (EFC). From the
IPCC Good Practice Guidance (2000), CCFP and EFC for MSW are from 75 to 85% and from
95 to 99% respectively, and 85% is applied for CCFP and 99% is selected for EFC. However,
DNV Certification will review the combustion efficiency and the potential CH; and N,O
emissions from the converter after the contract with the manufacturer of the “Thermal
Converter” is established and more detailed information on the technology is available.

The potential leakages might be transportation of MSW by local government trucks. Because
the details of the location of a secondary MSW disposal sites is not yet decided, DNV
Certification will review leakage effects from transportation after the locations are decided.

The baseline emissions are related to the avoidance of disposing municipal solid waste and the
emissions are estimated by a combination of monitored and IPCC data. The baseline emission
from avoided MSW disposal is estimated by FOD model. The total amount of MSW to be
incinerated in the plant and the fraction of DOC that actually degrades are monitored, and IPCC
factors are applied to other data.
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The calculations made for estimating baseline CO, emissions from replacing Indonesian grid
electricity are appropriate, and are documented in a complete and transparent manner. The
electricity supplied to the grid is monitored and the CEF applies the generation-weighted average
emissions per electricity unit (t-CO2/MWHh) of all generating sources serving the grid without
low-cost operating and must-run power plants.

Clarification (CL2-4 in Table 2 of Appendix A):

DNV Certification will review the combustion efficiency after the contract with the
manufacturer of the “Thermal Converter’” UK is established and more detailed information on
the technology is available

DNV Certification will review the combustion efficiency and the potential CH, and N,O
emissions from the converter after the contract with the manufacturer of the “Thermal
Converter” is established and more detailed information on the technology is available.

Detail of the location of secondary MSW disposal sites is not yet decided and DNV
Certification will review leakage effects from transportation after this is decided.

3.6 Environmental Impacts

The validation of the environmental impacts was outside of the scope of this preliminary
validation.

3.7 Comments by Local Stakeholders

The validation of the local stakeholder consultation process to be carried out by the project
proponents were outside of the scope of this preliminary validation.

3.8 Comments by Parties, Stakeholders and NGOs

Due to the limited scope of this preliminary validation, DNV Certification has not invited
comments by Parties, stakeholders and UNFCCC accredited Non-Governmental Organisations
(NGO).
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4 CONCUSION

Det Norske Veritas Certification (DNV Certification) has performed a pre- validation of the
Municipal Solid Waste to Energy Project in Sidoarjo, in Indonesia. The pre-validation was
performed on the basis of UNFCCC criteria, as well as criteria given to provide for consistent
project operations, monitoring and reporting. UNFCCC criteria refer to the Kyoto Protocol
criteria and the CDM rules and modalities as agreed in the Marrakech Accords and the
subsequent decisions by the CDM Executive Board. Based upon PCI’s request, the preliminary
validation has been performed as a desk review of the project design, the baseline determination,
the GHG emission reduction estimates presented in the project design document submitted by
PCI. In addition, PCI has been visited and staff related to the project has been interviewed. The
preliminary validation has NOT assessed Indonesian requirements for CDM projects including
sustainable development criteria, the assumptions made for the baseline determination,
monitoring plan, the analysis of the potential environmental impacts of the project and the
stakeholder consultation process.

The baseline methodology was selected in line with an approach recognised by the Marrakech
Accords. Nevertheless, the applied new baseline methodology will need to be reviewed and
approved by the CDM Executive Board prior to the project registration. Technology barrier,
financial barrier, and barrier due to prevailing practice are discussed to demonstrate the
additionality of the project. The investment analysis should be reviewed after the completion of
Power Purchase Agreement with PT PLN. Furthermore, theses barriers should be reviewed
through the interview with PT IMW and other key personnel in Indonesia before the conclusion
whether the project is environmentally additional to what would have occurred in the absence of
the project.

The methodology and formulae for estimating project and baseline GHG emissions are
sufficiently described in the PDD. However, DNV Certification will review the combustion
efficiency and the potential of CH, and N,O emissions after the contract with the maker of
“Thermal Converter” of UK and provision of more detailed information. Potential leakage
caused by transportation of MSW by local government trucks should be considered. Because
the location of secondary MSW disposal sites is not yet decided, DNV Certification will review
these effects after the locations are decided.

The preliminary validation is based on the information made available to us and the engagement
conditions detailed in this report. Det Norske Veritas Certification can not guarantee the
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accuracy or correctness of this information. Hence, Det Norske Veritas Certification can not be
held liable by any party for decisions made or not made based on the validation opinion. All
information provided and identified as confidential by Pacific Consultants International will be
kept confidential by Det Norske Veritas Certification.

Page 12

Reference to part of this report which may lead to misinterpretation is not permissible.

PClIndonesiaReportrev2 1.doc



DET NORSKE VERITAS i g
Report No: 2005-0207, rev. 0

PRELIMINARY VALIDATION REPORT DNV

REFERENCES

Category 1 Documents:

Documents provided by PCI that relate directly to the GHG components of the project. These
have been used as direct sources of evidence for the validation conclusions.

11/ PCI: Project Design Document for Municipal Solid Waste to Energy Project in Sidoarjo,
Indonesia, February, 2005

Category 2 Documents:

Background documents related to the design and/or methodologies employed in the design or
other reference documents. Where applicable, Category 2 documents have been used to check
project assumptions and confirm the validity of information given in the Category 1 document.
12/ Financial Calculation Sheet, PCI (Confidential)

13/ International Emission Trading Association (IETA) & the World Bank’s Prototype
Carbon Fund (PCF): Validation and Verification Manual. http://www.vvmanual.info

Organisation/Persons interviewed:

14/ Pacific Consultants International (PCI), February 08. 2005, at PCI, Tokyo, Japan

« Mr. Masahiko Fujimoto (Professional Engineer, Planning Department, PCI)
« Mr. Kenji Asakawa (CDM Expert, Planning Department, PCI)
« Mr. Tetsuya Yoshida (Energy & Environment Department, PCI)
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FORMULIR APLIKASI
PERSETUJUAN NASIONAL
UNTUK PROYEK MEKANISME PEMBANGUNAN BERSIH

Nama Pengusul Proyek Daftar dokumen yang dilampirkan

Alamat (Harap diberi tanda silang) Kode dokumen

| Project Design Document (PDD)

| Laporan AMDAL

Personal kontak | catatan pertemuan konsultasi publik

Telepon/Faksimili ]
E-mail []
Nama proyek yang diusulkan ]

0
Sektor dimana proyek berada ]

Panduan Umum

1. Formulir aplikasi harap diisi selengkap-lengkapnya dalam Bahasa Indonesia. Lampirkan PDD (Project Design Document), dokumen AMDAL (jika ada),
laporan pertemuan konsultasi publik dan dokumen-dokumen pendukung lainnya, bila perlu.

2. Pengusul Proyek harus memberikan penjelasan dan justifikasi bahwa proyek yang diusulkannya memenuhi semua indikator. Bila memungkinkan,
lakukan pembandingan antara keadaan tanpa dan dengan adanya proyek. Untuk menunjang justifikasi, gunakan penjelasan kualitatif maupun data
kuantitatif.

3. Dalam menjelaskan, dapat mengacu pada dokumen-dokumen yang dilampirkan (lengkap dengan halamannya) maupun peraturan-peraturan yang
berlaku sesuai dengan indikator yang dimaksud.

4. Semua dokumen aplikasi diserahkan kepada Sekretariat Komisi Nasional MPB.




L Keberlanjutan Lingkungan
Lingkup evaluasi adalah batas ekologis yang terkena dampak langsung dari kegiatan proyek.

L.1 Kriteria: Keberlanjutan lingkungan dengan menerapkan konservasi atau diversifikasi pemanfaatan sumber daya alam

L.1.1 Indikator: Terjaganya keberlanjutan fungsi-fungsi ekologis lokal
Catatan: Fungsi-fungsi ekologis lokal yang dimaksud diantaranya meliputi: iklim, kondisi kestabilan tanah dan hidrologis.

Jelaskan kemungkinan dampak akibat kegiatan proyek terhadap fungsi-fungsi ekologis lokal. Bila terdapat dampak negatif, sebutkan langkah-langkah yang akan diambil untuk mengatasi dampak
tersebut.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

L.1.2 Indikator: Tidak melebihi ambang batas baku mutu lingkungan yang berlaku, nasional dan lokal (tidak menimbulkan pencemaran
udara, air, tanah)

Jelaskan kemungkinan terjadinya pencemaran lokal akibat kegiatan proyek. Bila terdapat dampak negatif, sebutkan langkah-langkah yang akan diambil untuk mengatasi dampak tersebut.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

Halaman 2/10



L.1.3 Indikator: Terjaganya keanekaragaman hayati (genetik, spesies, dan ekosistem) dan tidak terjadi pencemaran genetika
Catatan: Usulan kegiatan tidak berada di kawasan taman nasional atau hutan lindung.

Jelaskan kemungkinan terjadinya gangguan terhadap keanekaragaman hayati di daerah sekitar akibat kegiatan proyek. Bila terdapat dampak negatif, sebutkan langkah-langkah yang akan diambil
untuk mengatasi dampak tersebut.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

L.1.4 Indikator: Dipatuhinya peraturan tata guna lahan atau tata ruang

Jelaskan peruntukan wilayah dari lokasi dimana proyek CDM itu berada.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

Halaman 3/10




L.2 Kriteria: Keselamatan dan kesehatan masyarakat lokal

L.2.1 Indikator: Tidak menyebabkan timbulnya gangguan kesehatan

Jelaskan kemungkinan adanya gangguan kesehatan, baik terhadap pekerja atau masyarakat yang tinggal di sekitar lokasi, akibat kegiatan proyek. Bila terdapat dampak negatif, sebutkan langkah-

langkah yang akan diambil untuk mengatasi dampak tersebut.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:
L.2.2 Indikator: Dipatuhinya peraturan keselamatan kerja

Jelaskan usaha-usaha yang dilakukan untuk mematuhi peraturan keselamatan kerja.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

Halaman 4/10




L.2.3 Indikator: Adanya prosedur yang terdokumentasi yang menjelaskan usaha-usaha yang memadai untuk mencegah kecelakaan dan
mengatasi bila terjadi kecelakaan

Jelaskan adanya dokumentasi yang berkaitan dengan prosedur untuk mencegah kecelakaan dan mengatasi bila terjadi kecelakaan dan berikan penjelasan singkat mengenai isi dari dokumen-
dokumen tersebut.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

E Keberlanjutan Ekonomi
Lingkup evaluasi adalah batas administratif kabupaten. Apabila dampak yang terjadi cross boundary, maka lingkup evaluasi meliputi semua kabupaten yang terkena dampak

E.l Kriteria: Kesejahteraan masyarakat lokal

E.1.1 Indikator: Tidak menurunkan pendapatan masyarakat lokal

Jelaskan kemungkinan adanya penurunan pendapatan masyarakat lokal akibat kegiatan proyek.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

Halaman 5/10




E.1.2 Indikator: Adanya upaya-upaya untuk mengatasi kemungkinan dampak penurunan pendapatan bagi sekelompok masyarakat

Bila terjadi penurunan pendapatan bagi sekelompok masyarakat lokal akibat kegiatan proyek, sebutkan upaya-upaya yang akan dilakukan untuk mengatasinya.

Penjelasan:

Dokumen acuan:

Hal.:

Peraturan terkait:

E.1.3 Indikator: Adanya kesepakatan dari pihak-pihak yang terkait untuk menyelesaikan masalah-masalah PHK sesuai dengan peraturan

perundangan yang berlaku

Bila terjadi PHK akibat kegiatan proyek, jelaskan upaya-upaya yang akan dilakukan untuk mendapatkan kesepakatan dari pihak-pihak terkait untuk mengatasi masalah-masalah yang mungkin

timbul.

Penjelasan:

Dokumen acuan:

Hal.:

Peraturan terkait:

Halaman 6/10




E.1.4 Indikator: Tidak menurunkan kualitas pelayanan umum untuk masyarakat lokal
Catatan: Pelayanan umum yang dimaksud antara lain: pengadaan sarana air bersih, kesehatan pendidikan, energi (listrik dan bahan bakar).

Jelaskan kemungkinan adanya penurunan kualitas pelayanan umum untuk masyarakat lokal. Bila ada, sebutkan langkah-langkah yang akan diambil untuk mengatasinya.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

S Keberlanjutan Sosial

Lingkup evaluasi adalah batas administratif kabupaten. Apabila dampak yang terjadi cross boundary, maka lingkup evaluasi meliputi semua kabupaten yang terkena
dampak

S.1 Kriteria: Partisipasi masyarakat

S.1.1 Indikator: Adanya proses konsultasi ke masyarakat lokal

Catatan: Masyarakat lokal yang dimaksud adalah masyarakat lokal yang terkena dampak langsung proyek, LSM lokal yang terkait (bila ada), dan pemerintah daerah.
Dalam proses konsultasi, dijelaskan mengenai deskripsi usulan kegiatan termasuk dampak lingkungan, ekonomi, sosialnya terhadap masyarakat lokal.

Jelaskan proses konsultasi yang sudah dilakukan ke masyarakat lokal (termasuk jumlah konsultasi, lokasi konsultasi, pemangku kepentingan yang hadir, materi yang disampaikan dan komentar
dari masyarakat).

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

Halaman 7/10




S.1.2 Indikator: Adanya tanggapan dan tindak lanjut terhadap komentar, keluhan masyarakat lokal

Jelaskan tanggapan dan tindak lanjut terhadap komentar masyarakat lokal yang sudah dan akan dilakukan.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

S.2 Kriteria: Proyek tidak merusak integritas sosial masyarakat

S.2.1 Indikator: Tidak menyebabkan konflik di tengah masyarakat lokal

Jelaskan kemungkinan adanya dampak sosial dari kegiatan proyek yang berpotensi menimbulkan konflik di tengah masyarakat lokal. Bila terdapat dampak negatif, sebutkan langkah-langkah yang
akan diambil untuk mengatasi dampak tersebut.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

Halaman 8/10




T Keberlanjutan Teknologi
Lingkup evaluasi adalah batas nasional.

T.1 Kriteria: Terjadi Alih Teknologi

T.1.1 Indikator: Tidak menimbulkan ketergantungan pada pihak asing dalam hal pengetahuan dan pengoperasian alat (know-how)

Jelaskan kemungkinan adanya ketergantungan kegiatan proyek pada pihak asing, terutama dalam hal pengetahuan dan pengoperasian alat. Bila ada, sebutkan langkah-langkah yang akan diambil
untuk mengatasinya.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

T.1.2 Indikator: Tidak menggunakan teknologi yang masih bersifat percobaan dan teknologi usang

Jelaskan bahwa teknologi yang digunakan dalam kegiatan proyek tidak masih bersifat percobaan dan usang.

Penjelasan: Dokumen acuan: | Hal.: Peraturan terkait:

Halaman 9/10




T.1.3 Indikator: Mengupayakan peningkatan kemampuan dan pemanfaatan teknologi lokal

Jelaskan usaha-usaha yang akan dilakuka untuk meningkatkan kemampuan dan pemanfaat teknologi lokal.

Penjelasan:

Dokumen acuan:

Hal.:

Peraturan terkait:

Halaman 10/10
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