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I CDM

| CDM
2004 1 13 Haneda Sri Mulyanto Climate Change
Division
1-1
2004 1
2004 3 5
1-2 Designated National Authority = DNA
2004 2
CDM Board
Secretariat
Technical Expert Group Stakeholder
Committee Forum
DNA
CDM National Board( CDM )
Secretariat
Technical Committee SD
Expert Group




I CDM

Stakeholder Forum

CDM
DNA CDM
1-3 CDM
National Guideline
1999
1-3-1 Criteria & indicator
Criteria & indicator
Criteria & indicator
Sustainable Development = SD Criteria
& indicator
4 Criteria indicator 1
1990 BAPEDAL
AMDAL
1-4.
1-4-1 DOE PDD
DOE

PDD




I CDM

DOE SD
1-4-2
DOE PDD
2. NSS
2-1. NSS
National Strategic Study = NSS
Capacity building 1992
GTz
2001
2.1% CDM
PET Pelangi Emission Model

1)

2) CDM

3)

4)

5)

6)

NSS
NSS
NSS 1
2-2
1994 emission inventory 3 GHG CO02
CO2 343 156
LULUCF 85

PDD

NGO

N20

1997



I CDM

2000 2 2800 CO2-
2010 2 9800 CO2-
2020 5 2600 CO2-

2003 13  CO2- 20-30%
2020
2010 24% 8% 25% 30%
(12%) 2.4% 3.4% (5.1%)

PLN(Perusahaan Umum Listrik Negara PERSERO)

0.0517US$/kWh  429IDR
emission factor 0.54kgC0O2/kWh

2-3 CDM
2012 CDM 1 2500 CO2
US$1.8 US$2 2800 US$1 3000
CDM
1.5-3.5% 2.1%
NSS CDM
2
13.4MW
10.5MW
PELANGI
2004 1 13
Mr. Agus Pratama Sari, Executive Director
Ms Olivia Tanujaya
Mr. Chandara Panjiwidowo
3-1. Pelangi
3-1-1 Pelangi
Pelangi 11 NGO
Climate Change global locally



I CDM

DNA
CDM follow up GTzZ 2 3
NSS Pelangi

3-1-2
CDM UNOCA
7 5 COo2 PCF
100

CDM

“Does money grow on trees?”

“From place to planet”

3-1-3

Sustainability and

criteria and indicator DNA

3-2. CDM
3-2-1
Pelangi PDD

3-2-2



CDM

3-3. CDM
Validation

Group

Network

4-1-1
1997

4-1-2

13%
1999

2000

4-1-3

7%

DNA
DNA
NGO
1969 6
IMF
GDP 1,533 (
2002

60%

Expert

Climate Action

National NGO
Pelangi
2004
5
1993
1998
18 ) 5.2% 2001

2001

3.8%



CDM

4-2.
4-2-1

(1)PLN(Perusahaan Umum Listrik Negara PERSERO)

59

1994

(@)

3)

Independent Power Producer = IPP
PLN

PLN 20%

(4) (Captive) 2003 7,398MVA

1,642MVA

4-2-2
1999/2000
PLN 22,732MW
IPP 1,583MW
120MW 26MW
8,979MW

4-2-3
1999/2000

83,164,466MWh(94.5 )

35% 13%
23,860km

4-2-4

PLN 6,002MVA

38,599MW
PLN 15,215MW 651MW
230MW
800MW

87,999,212MWh PLN
4,834,746MWh(5.5 )
PLN  3,560,041MWh 44%
5%
56.75% 78.54%
2.52% 9.12%

2002 9 Law No. 20, 2002

2003

2007 9



I CDM

MSMB
Electricity Market Supervisory Board (EMSB)
Board
PLN
IPP
IPP EMSB
2006 EMSB
EMSB
PLN
4-2-5
2001 - 18,608MW
228,596MW 2001 3 8.1% 22,861MW 81%
4,000MW 400MW
4-3.
4-3-1
13.6% 82.2% 45.4%
32.2% 4.3% 0.4% 4.1% (2000
)
4-3-2
1999 PLN
16,600ktoe
7,000 ktoe( 42%) 1,200ktoe( 7%)
2,500ktoe( 15%) 5,900ktoe( 36%)
1999/2000 86,271ktoe
49,558 ktoe( 58%) 23,174 ktoe( 27%) 8,862 ktoe



I CDM

(10%) 3,683 ktoe( 4%) 993ktoe( 1%)
4-4.
4-4-1 -
- 2003 18,608MW 29
11.64% 18,608 x (1-0.29) x (1-0.1164) = 18,608 x 0.71 X
0.8836 =11,673MW 14,397MW
2004 19,253MW 24
15,242MW
PLN 2000 12,231IMW 2010
33,937MW(2.8 ) 27,037MW 2.1
24,174MW(2 ) 2010 19,628MW 27,037MW
33,445MW 13,817MW  41%
16% 600MW
500MW 25%
2003 5 5 28
4-4-2
GDP
2005 2006
25 2007
4
1990 PLN
500KV 2
500KV DEPOK 11l KLATEN
4-4-3
PLN 1993  151.99 IKWh 7.20 /KWh 1999 210.94
IKWh  2.62 /KWh 2003 9 534.30 /KWh  6.45 IKWh



I CDM

1997 9 12 1998 3
2000 27 2001 20 2002 34
E
6.5 /KWh
/KWh
1993
4-4-4
IMF
(A)
14 3 /
(B)
7 3 ()
()
()
(D)
()
(E) JaC
5-1 biomass= bio + mass

10

2003

25
2003 19
7
3.5
F/S
2003 3 JICA
2002 8
2003 11 4



CDM

1)

)

®3)

(4)

5-2

2002 1

(renewable)

(storable and substitutive)

(abundant)

(carbon neutral)
CO2

11

10

CcOo2
IPCC



I CDM

/ / / /
/ /
/ / /
/
5-3
1.8 40
33,000EJ
80
5-3-1
(2000 ) 1999 FAO
FAO (2000 ) 1
25
48EJ
( ) 100
43EJ 12.5
75
37EJ 25
100
128Ej
5-3-2
5-10

12




I CDM

5-3-2

5-4

1ha=100m x 100m=100,000m2

1ton=1,000kg

1J=2.7778kWh
1kWh=2.3885kcal
1kcal=4.18605 kJ

kg 5,800kcal (24.3MJ)

L 9,250kcal (38.7MJ)

L 9,200kcal(37.8)

m3 9,800(41.0)

5-15% 15.2MJ/dry-kg
18,700MJ/dry-ton = 4,467kcal/dry-ton

30-60 18.7MJ/dry-kg
18,700MJ/dry-ton = 4,467 kcal/dry-ton

30-60 19.5MJ/dry-kg
19,500MJ/dry-ton = 4,658 kcal/dry-ton

JICA 2001-2003
6-1

60 300MW

1999
298MW 17MW 280MW Statistik Dan
Informasi Ketenagalistrikan Dan Energi Tahun 1999/2000

13




I CDM

3800 kwh 4400 kW Study of Master Plan

of New and Renewable Energy in Indonesia

6-2-1
3
1998 18
1075 139 m3 1999 725 m3
Statistics of Forest Concession Estate
6-2-2
1864
1997 17 217 1865
6-2-3
1996/1997 20-30
20-30% 19996 3000
6-3
6-3-1
2020 9 GJ
5000MW
6-3-2
1)
2
3 PLN
6-3-3

14



I CDM

(1)2000-2005

3-5MW

5-10MW
100kwW

(2)2005-2010

(3)2011-2020

15



PRI Page

| RPI
PT Rimba Partikel Indonesia
2002
CDM 4MW
(2006 )
CDM CO2 5,684 28,077CO2-ton/
2003-2012 212,528C0O2-ton
1
CDM

Project Design Document = PDD
PDD

CDM
CDM

CDM




PRI

1 CDM

CDM
11

RPI
2
1-2
Kendal Kaliwungu Mororejo
P.T. Rimba Partikel Indonesia  RPI
RPI 1990 Kendal

30km

-1 RPI

RPI Semarang 30km
7.0ha
2km

Page




PRI Page 3

-3
f/ﬂn-nd- =
7 Kendal, Central Java
s
LAUT FLORES
(FLORES SEA)
= T
e ER R O Ly ey e
o Ty
%r e 3 Mq
+ Caeog 4y,
1999 1SO-9002 1SO-14000
-4

LAY OUT
PT RIMBA PARTIKEL INDONESLA

RPI 10

RPI

2001 Boja -6
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CDM

2002 -7

1-3

1-4
2003 2012 10 10

1-5
CDM 2
1)
(2)
CDM
15,000kW 17/CP7
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6(c)P.21 CDM 2
CDM
1-6
11l
1-6-1 =
3
a
1-2
RPI
2006
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
0 0 0 0 0 0 0 0 0 0 0
12,792| 12,792| 12,792| 14,400 14400| 14,400 14,400| 14400 14,400| 14,400|139,176
0 0 0 0 0 0 0 0 0 0 0
12,792| 12,792| 12,792| 14,400 14400| 14400 14400| 14400| 14400 14400|139,176
0 0 0| 42,000| 48,000| 41556| 41,388 40,068| 35244| 36,000| 284,256
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0| 6444 6612| 7,932| 12756| 12,000| 45744
0 0 0| 42,000| 48000| 48000| 48,000| 48000| 48,000| 48,000 330,000
0 0 0| 42,000| 48,000| 41556| 41,388 40,068| 35244| 36,000| 284,256
12,792| 12,792| 12,792| 14,400 14400| 14,400 14,400| 14400| 14,400 14,400|139,176
0 0 0 0 0| 6444 6612| 7,932 12756| 12,000| 45744
12,792| 12.792| 12,792| 56,400| 62.400| 62,400| 62,400| 62400| 62400 62,400| 469,176

US$6,293,000-

US$6,321,000-

US$11,380,000-

US$15,618,000-




PRI Page 6
Biomass chip dryer project
Eqmpmgnt Maintenance .ASh Labour | Diesel oil Biomass | Track cost for Total long
installation cost disposal cost cost cost transport term cost
cost cost (US$20/t) |(US$42,000*10
Baseline
cost 6,293 6,293
(1000US$
Project
cost 325 750 10 200 1,833 2,783 420 6,321
(1000US$
Biomass power plant project
Equipment Biomass Track cost
Sauipme Maintenance Diesel oil for Sale of Total long
installation Labour cost cost L
cost cost cost (US$30/1) transport electricity [ term cost
(UsS$42,00
Baseline
cost 11,380 11,380
(1000US$
Project
cost 6,066 2,450 210 3,287 6,600 84 (-) 3,079 15,618
(1000US$
1-6-2
1-7
GHG
GHG

3-2



1-8

RPI

1-9

1 L
: Wood Waste

1

1

1

1

1

1

PRI

Private Biomass Supplier

Forestry rx\i:czaosds_in
Management P >Ing
Factories

'

| Emission of Wood Waste |

v

| Storage of Wood Waste |

i ittt ) [ gy ——— Methodology |

Transportation of
Wood Materials coz

| Storage of Wood Materials |

]

v

- - Diesel Qil
| Diesel Oil I > " Wood
Chip Dryer | | Materials

A

Diesel Oil Power Plant

Diesel Oil

Page 7

CO2 J
A A4

Manufacturing Process of
Particle Boards

| Shipping of Products |

Manufacturing Process

I:I . Activity accompanied with
the project implementation

= = = = = : Project Boundary

——————————— : Factory Site Boundary

I'______I

| I
Electricity

i Power Generation
for a Power Grid

|:| . GHG emission to be calculated

|:| : Negligible GHG emission

Fig.B.5.1 Project boundary and GHG emissions related to the project (Baseline scenario)
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PDD  Annex
B CDM
15,000 W
CDM
3 PDD
| GHG
GHG
1
2-1 1.
2-1-1
1-6
2001
2-1-2

10
1.45%

2-2 .




PRI

RPI

2-2-1

2-2-2
10

2-3 I
1 ()
1 (b)

1 (c) 5
20

(@)

(b)

(@)

©)
2-4 |

2-4-1
(1) RPI

(2)

15 7
®3) !

2-4-2
1

1.45%

(@)

(@)

Page 9

CcOo2
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( )
® X X
() (%)
( )
2 CcO2
15
7
coz
(KgCO2) X (M) X (KgCco2z2/MJ)
)
38.2MJ/Liter 0.0687kgCO2/MJ 0.0026243C0O2-ton/Liter
3
Total COZ2 emission = > COZ2 emission from each fossil fuel
(KgCO2) (KgCO2)
2-5 |
1 RPI 2012 2002
10%
2 2-4 CO2
3 4 224,875C0O2-
4 | CO2 emission from the diesel oil facilities on baseline
scenario

; 1000 (t, litre, KgCO2)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total
Raw Material for Particle Board
X A 78.0 84.0 84.0 86.4 86.4 86.4 86.4 86.4 86.4 86.4 850.8
Production (t)
Consumption of
Diesel Oil B 2,984 3,168 3,123 3,166 3,121 3,076 3,032 2,989 2,946 2,904 30,512
Diesel-fuel|(litre)
Chip Dryer CO2 emission from
Diesel Oil Baseline C 7,833 8,315 8,196 8,310 8,191 8,074 7,958 7,845 7,733 7,622 80,076
KgCo2)
Consumption of
. Diesel Oil D 5,038 5,449 5,449 5,605 5,605 5,605 5,605 5,605 5,605 5,605 55,175
Diesel-fuel (Iitre)
Power —
Plant CO2 emission from
Diesel Oil Baseline E 13,224 | 14,302 | 14,302 | 14,710 | 14,710 | 14,710 | 14,710 | 14,710 | 14,710 | 14,710 | 144,799
KgCO2)
€02 emission from Diesel Ol 21,057 | 22,617 | 22,498 | 23020 | 22,901 | 22,784 | 22,668 | 22,555 | 22,443 | 22,332 | 224,875
Baseline, sum total KgCO2)
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2-6 1.

2-6-1

2-6-2

2-6-3
(operating margin) (build margin)

Build margin

20% 5
co2
kgCO2/kWh

Operating margin

co2
kgCO2/kWh

O (a)
1 (b)
1 (c) 5
20

(b)
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2-8-1
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: “INDONESIA’S ENERGY OUTLOOK 2010”, Centre for

Energy Information CEI- MEMR, the Ministry of Energy and Mineral Resources of
Indonesia, May 2003

: The Environmental Manual for Power Development Model (EM model)

- RPI
2-8-2
1)
Java-Bali 81%
85.16% Java-Bali 86.8%
PDD

2

5

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Oil fuels 22.4 16.8 16.2 14.8 13.9 13.1 12.0 11.3 10.2 9.1
Coal 27.5 41.4 39.0 42.9 43.6 44.4 46.2 46.1 48.7 51.2
Geothermal 4.8 3.3 3.2 3.1 2.9 2.9 2.8 2.7 2.5 2.3
Hydropower 12.6 9.1 10.5 9.7 9.6 10.2 10.2 10.5 10.1 9.7
Natural gas 32.7 29.4 31.2 29.6 30.0 29.5 28.9 29.4 28.6 27.8
Total TWh) 201 223 244 265 288 314 342 372 413 459
3

(Average Grid Emission Factor = GR)
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6
Emission Factor
Oil fuels 0.721
Coal 0.988
Geothermal 0.415
Hydropower 0
Natural gas 0.61
7
7 (2003-2012)
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Average grid

emission factor 065 | 0.72 | 071 [ 072 | 073 | 0.72 | 0.73 | 0.73 | 0.74 | 0.75
(KgCO2/KWh)

GR  =Z{(Emission factor)* > (Ratio of power plant fuel input)}
(KgCO2/KWh) (KgCOZ/KWh) (%)

(4)

2-9 1
2006
8 Eb Ea
9.7%
“Electric Utilities Data Book, ADB, 1998” G CO2
54,237C0O2-

1 Emission factor is calculated by EM model of the World Bank
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2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Total

Production of
Electricity
(1000KWh)

Eb

17,783

20,328

20,328

32,640

32,640

32,640

32,640

32,640

32,640

32,640

286,919

Consumption of
Electricity in
manufacuturing process
(1000KWh)

Ea

17,783

20,328

20,328

20,908

20,908

20,908

20,908

20,908

20,908

20,908

204,795

Sale of Electricity
(1000KWh)

(Eb-Ea)
*90.3%

10,593

10,593

10,593

10,593

10,593

10,593

10,593

74,151

CO2 emission from

electricity production

of public grid
1000KgCO?2)

7,626

7,733

7,626

7,733

7,733

7,839

7,945

54,237

2-9

GHG

CO2

2-10

2-11

2-11-1

2-11-2

2-11-3

2-11-4

RPI
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2-12
(I 10 279,112C0O2-
10 (2003-2012)
year| 2003 2004 | 2005 | 2006 | 2007 [ 2008 | 2009 | 2010 | 2011 | 2012 | Total
Methodology || 21,057 | 22,617 |22,498 | 23,020 | 22,901 | 22,784 | 22,668 | 22,555 | 22,443 (22,332 | 224,875
Methodology |1 0 0 0 7,626 | 7,733 | 7,626 | 7,733 | 7,733 | 7,839 | 7,945 | 54,237
Total 21,057 | 22,617 | 22,498 | 30,646 (30,634 | 30,410 |30,401 | 30,288 | 30,282 |30,277 | 279,112
3-1
3-1-1 l.
3-1-2 1.
11
(m), ¢
(c) or
(e)
Cl-1 Litre M
T-1 Litre M
M-I1-1 Litre M
M-1-2 Litre M
M-11-1 kWh M
M-11-2 kWh M
M-11-3 kwWh M
M-11-4 kWh ¢ (1)-(2)-(3)
Average grid emission factor = GR
12

(c)or (e)

(m),

BL-1 Quantitative
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BL-2 Quantitative KWh m
BL-3 Quantitative CO2-ton per 1kWh | ¢
3-2
T T athod M Leak-1 1
T Methedoowl T | Diesel Ol !
_____________ 1
____________________________ I 1 (itre) |
1 1
| Installation of ! - ; ; Tree Plantation for M-1-2
! e P B y =l
! Proposed Facilities i rivate Biomass Suppler Biomass Supply Diesel Oil ued by
1 - N Wood- old genarators
Transportation of 1 00 f
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! I M-1-3 I

| Ash Landfill | I | Shipping of Products | 1 Electricity(kWh
- - | ) ) |
Ash Disposal ! Biomass Fuel Chip I Biomass Fuel Power YR I
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Fig.D.2. Monitoring encompassing the project boudnary and GHG emissions related to the project
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E.1
13
ID No. Target
T-1 COo2
M-I-1 Cco2
M-1-2 COo2
T-1
2006
2006-2012 42,000-48,000 /
/! X =
( ) (5 /) (50km/1 /)
/ X = coz
( km ) (6km/L) (38.2MJ/L) (0.0687kgCO2/MJ) (COZ2-ton)
= x 12 X
RPI
14 T-1
Project emission CO2-ton
year| 2003 | 2004 [ 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 Total
T-1 0 0 0 183 209 209 209 209 209 209 1,437
M-1-1
2003
RPI
X X = Ccoz
(L) (38.2MJ/L) (0.0687kgCO2/MJ) ( CO2-ton )
= x 12 X
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15 M-I-1
Project emission CO2-ton
year| 2003 | 2004 | 2005 | 2006 | 2007 | 2008 [ 2009 2010 | 2011 2012 Total
M-I-1 2149 | 2,149 | 2321 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 23,320
M-1-2
M-1-1
16 M-1-2
Project emission CO2-ton
year| 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 Total
M-1-2 13,224 | 14,302 | 14,302 | © 0 0 0 0 41,827
66,584C0O2-
17
year| 2003 | 2004 | 2005 | 2006 [ 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | Total
Methodology I [C-1 0 0 0 0 0 0 0 0 0 0 0
T-1 0 0 0 183 209 209 209 209 209 209 1,437
M-I-1 2,149 | 2,149 | 2,321 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 23,320
M-1-2 13,224 | 14,302 | 14,302 | © 0 0 0 0 0 0 41,827
sub total 15,373 | 16,451 | 16,623 | 2,569 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 66,584
Methodology Il 0 0 0 0 0 0 0 0 0 0 0
sub total 0 0 0 0 0 0 0 0 0 0 0
Total 15,373 | 16,451 | 16,623 | 2,569 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 66,584
E.2
18
18
ID No. Target
Leak-1 RPI Litre
Leak-2 RPI
CO2-
Leak-1 RPI
RPI

RPI
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Leak-2 RPI
RPI
E.3
E.1+E.2 E.1
E.4
Methodology I( I 2-5 )
X X = coz
(L) (38.2MJ/L) (0.0687kgCO2/MJ) ( CO2-ton)
Methodology 11 11 2-8
coz =
(KgCO2) (KWh) (KgCOZ/KWh)
2-5 2-8 19 279,112C0O2-
19
year| 2003 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | Total
Methodology I | 21,057 | 22,617 | 22,498 | 23,020 (22,901 | 22,784 |22,668 | 22,555 | 22,443 |22,332 | 224,875
Methodology Il 0 0 0 7,626 | 7,733 | 7,626 | 7,733 | 7,733 | 7,839 | 7,945 | 54,237
Total 21,057 | 22,617 |22,498 | 30,646 |30,634 | 30,410 | 30,401 | 30,288 | 30,282 | 30,277 | 279,112
E.5
E.5=E.4+E.3 20 212,528C02-
COz- COz- (CO2- )
20
year| 2003 | 2004 | 2005 [ 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 Total
Baseline | 21,057 | 22,617 | 22,498 |23,020 | 22,901 | 22,784 | 22,668 | 22,555 |22,443 | 22,332 |224,875
Methodology | | Emission | 15,373 | 16,451 | 16,623 | 2,569 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 66,584
Reduction| 5,684 | 6,166 | 5,875 |20,451| 20,306 | 20,189 | 20,073 | 19,960 | 19,848 | 19,737 | 158,291
Baseline 0 0 0 7,626 | 7,733 | 7,626 | 7,733 | 7,733 | 7,839 | 7,945 | 54,237
Methodoolgy 11| Emission 0 0 0 0 0 0 0 0 0 0 0
Reduction| 0 0 0 7,626 | 7,733 | 7,626 | 7,733 | 7,733 | 7,839 | 7,945 | 54,237
Total reduction 5684 | 6,166 | 5,875 |28,077 | 28,039 | 27,815| 27,806 | 27,693 | 27,687 | 27,682 | 212,528
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AMDAL
6. CDM
10
US$20/
US$20/ton
10
(2 CDM
©))
_ US$6,321,000-
US$6,293,000-
US$15,618,000- US$11,380,000-

21
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Biomass chip dryer project
_Equmgnt Maintenance .ASh Labour | Diesel oil Biomass | Track cost for Total long
installation cost disposal cost cost cost transport term cost
cost cost (US$20/t) |(US$42,000*10
Baseline
cost 6,293 6,293
(1000US$
Project
cost 325 750 10 200 1,833 2,783 420 6,321
(1000US$
Biomass power plant project
Equipment . . .| Biomass Track cost
. . Maintenance Diesel oil for Sale of Total long
installation Labour cost cost L
cost cost cost (US$30/1) transport electricity [ term cost
(US$42,00
Baseline
cost 11,380 11,380
(1000US$
Project
cost 6,066 2,450 210 3,287 6,600 84 (-) 3,079 15,618
(1000US$
212,528C02-ton CO2-ton

US$19,646,000/212,528 = US$92.4 /CO2-ton
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2
1
1-1
2002 2005
1-2
W w W- W
w-w | W
-2-1
12
100-105
-2-2
50-100 60 0.81(g/CM3)
12 0.50(g/CM3)
0 0.45(g/CM3)

0.56

0.45/0.81=0.56
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1-3
1-3-1
-2-3
1999 2000 [ 2001 | 2002 | 2003 2004 [ 2005 2006 2007 2008 2009 2010 2011 2012
72,000 72,000 72,000 78,000| 77,700| 82,620 81,744| 84,000{ 81,600] 81,600{ 79,200| 78,372| 80,400 80,400
0 0 0 0 0 0 0] 42,000 48,000| 41,556 41,388| 40,068| 35,244 36,000
72,000{ 72,000 72,000{ 78,000] 77,700| 82,620 81,744)126,000{129,600]| 123,156 120,588)118,440| 115,644 116,400
0 0 0 0 0 0 0 0 0 0 0 0 0 0
2,400] 2,400] 2,400| 12,792 12,792 12,792] 12,792| 14,400| 14,400 14,400 14,400| 14,400 14,400] 14,400
2400] 2,400] 2400| 12,792 12,792 12,792| 12,792| 14,400| 14400{ 14400 14,400| 14400 14400| 14,400
0 0 0 0 0 168| 1,380 48| 4,740 4,800( 4,800{ 7,200( 8,028 6,000
0 0 0 0 0 0 0 0 0] 6444 6,612] 7,932] 12,756 12,000
0 0 0 0 0 168] 1,380 48| 4740 11244| 11412 15132 20,784] 18,000
72,000 72,000] 72,000 78,000| 77,700| 82,788 83,124| 84,048 86,340| 86,400 84,000| 85572| 88,428| 86,400
2400] 2,400| 2400| 12,792 12,792 12,792] 12,792| 56,400| 62,400 62,400 62,400| 62,400 62,400 62,400
74,400 74400] 74,400 90,792] 90,492| 95580 95,916) 140,448 148,740| 148,800 146,400| 147,972] 150,828 148,800
1-3-2
-2-4
1999 2000 | 2001 | 2002 | 2003 2004 [ 2005 2006 2007 2008 2009 2010 2011 2012
0 0 0 0 0 0 0 0 0 0 0 0 0 0
2,400 2,400] 2,400| 12,792 12,792 12,792] 12,792| 14,400| 14,400 14,400 14,400| 14,400 14,400] 14,400
0 0 0 0 0 0 0 0 0 0 0 0 0 0
2400] 2400] 2400| 12,792 12,792 12,792| 12,792| 14,400| 14400{ 14400 14,400| 14400{ 14400| 14,400
0 0 0 0 0 0 0] 42,000 48,000| 41,556 41,388| 40,068| 35,244 36,000
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 6,444 6,612| 7,932 12,756] 12,000
0 0 0 0 0 0 0| 42,000 48,000| 48,000 48,000| 48,000| 48,000 48,000
0 0 0 0 0 0 0] 42,000 48,000| 41,556 41,388| 40,068| 35,244 36,000
2400] 2,400| 2,400| 12,792 12,792 12,792| 12,792| 14,400| 14,400 14,400 14,400| 14,400 14,400] 14,400
0 0 0 0 0 0 0 0 0] 6444 6,612) 7,932] 12,756 12,000
2400] 2400] 2400] 12,792 12,792 12,792| 12,792| 56,400f 62400| 62400| 62,400[ 62,400( 62400] 62,400
1-3-3
-2-5
Nov.2003 (3) Ton
11,810 51 6,608 19,442 51 10,998
3,567 75 2,038 4,108 75 3,428
496 15 431 600 15 521
0 - 0 5,000 75 2,875
15,873 9,077 29,150 17,822
1-3-4
2002
2004-2005 2006
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1-3-5
2002 2004 2008
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2-1
(2001 ) 2006
1 1
1 1
¢ []
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
AMW
1.8MW 2.0 25MW
1.5 2.0MW
7,200
6,000 1.2
1 1)
2,835,593 / 818,998 / 2003
7,942 / 2,294 /
(2 2
1,206,988 / 1,231,156 / (2003 )
3,380 / 3,448 /
(3) 4AMW
(3) 2,033kW 357
4,726,362 /
13,239 / 2006 /2001 =

(4)

7,200 /6,000 =1.2
2,033kW x 1.2 =2,439kW
1,561MW

(4)
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30,000L/ 30,000L/ x1.2
360 / 450 /
2-2
2001
2001 2002
2002 2006
CO2
2001 2002
2002 2012
43,560C0O2ton/
1,438C0O2-ton./ =44,998C0O2-ton/
2-3
30
2002
2,000kVA 4
1 2006
3,200kW AMW
24 2-2.5MW
2,100kW 340 1.5-2MW
2-4

2-5



3-1
2002

PRI
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30

2,000~2,500L/

1)
(2)
6,000 - 6,500

50.28m3
1,250kg/
10,000L/
200 /

69.77m3
2,000kg/
2,000~2,500L/
30-40ton/
1,000-1,200 /
2
2%
10 /
10-120 C
300-500 C. TF0-5060w
PFC 9,400kw
Portata Max 850kg/h,
H 43,960Kkj/kg
Pressione 20bar
Pol. Vleg 1,250kg/h 16,720kj/kg

320~340
24

320~340
24

20

20

US$500,000-
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3-2
2,835,593L/ 2001 818,999L/ 2003
2,835,593/320=8,861L/ 818,999/320=2,559L/
RPI
RPI
2003 2012
2006
4-1
4Mw
17,459,980kWh 2002 340 2~,000-2,500kw
2,139kW 1,500-2,000kW  PLN
- (1)
(2)

4
Phase 3. Ploles 8. Volts 6600, PF 0.8
rating cont coolant terp 40 ¢
Type NTAKL. Output 2,000kVA
Amp.s 1,750 form SC RPM750
Hz50 _ 700-800 C
Excitation volts95, field amps 200,
arm coontair
Weight 7,700kg

340 340

24 24

20 20
8
10
5
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US$5,000,000-
US$1,000,000-

4-2
4,671,109L/ 2002 CO2
2,835,593/340=13,738L/
2006~2012
11,711MW-20,908MW
RPI
Q) 2006-2012
RPI
2010 5,671,634L

&)
4-3
2005 3,200kW

2000-2002 3 2,123kW
7%
71%
86.3:1.1:12.6
45.8:40.5:1.1:12.6
Preparation a Chipping+Flaking line b) Drying line ¢)

Vecoplan chipping line 45.8%) Production a Productionlineb Sandinglinec
Compressor 40.5% Office / Guest house 1.1% Others: a Lighting

b ACc Bandsawd IPAL e) Dust collecting system f) Utility 12.7%)

4-4

(6)
2003 11 2012



PRI Page 30

(1) 35
2) 441 0.7 8.7 19.8
17.8 P.233
) 1kWh 1.3kg
(4 4,000kW x 23hrs x 340 days = 32,640,000 kWh/
32,640,000x1.3kg=42,432,000kg=42,432ton/ =3,536ton/
5) 48,000
4-6
4-6-1 PLN
PLN
EMSB PLN
PLN PPA
PLN Cent

400Rp/kwh 4Cent PLN

(2002 )
Electricity Market Supervisory Board (EMSB)

IPP 4.5cent - 380Rp/kwh
PLN 450-550Rp/kwh
Connecting station
300Rp/kwh
4-6-2 RPI PLN
PLN PLN

24 8:30-16:30 24

PLN JKT PLN Products Purchase Agreement (PPA)

RPI



1999 | 2000 | 2001 | 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 2008 2009 | 2010 | 2011 2012
6,000 6,000 6,000( 6,500 6475 6885 6,812 7,000/ 6,800 6,800[ 6,600 6531 6,700 6,700
0 0 0 0 0 0 0] 3500[ 4,0001 3463 3449 3339 2937 3,000
6,000 6,0000 6,000 6500] 6475 6885 6,812 10,500| 10,800{ 10,263 10,049] 9,870| 9,637 9,700
0 0 0 0 0 0 0 0 0 0 0 0 0 0
200 200 200 1,066) 1,066( 1,066/ 1066] 1200 1200 1200/, 1,200 1,200( 1,200 1,200
200 200 200] 1066] 1066/ 1066/ 1066] 1200 1200] 1200 1200{ 1200[ 1200{ 1200
0 0 0 0 0 14 115 4 395 400 400 600 669 500
0 0 0 0 0 0 0 0 0 537 551 661 1,063 1,000
0 0 0 0 0 14 115 4 395 937 951 1261 1732 1500
6,000 6,000] 6,000( 6,500 6475 6899 6927 7,004| 7,195 7200{ 7,000 7131 7,369| 7,200
200 200 200] 1,066| 1,066( 1,066/ 1066] 4,700( 5200 5200/ 5,200 5,200 5,200 5,200
6,200] 6,200 6,200f 7566] 7541] 7965] 7993 11,704| 12395[ 12400 12,200] 12,331] 12,569| 12400
1999 | 2000 | 2001 | 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 2008 2009 | 2010 | 2011 2012
72,000 72,000 72,000| 78,000| 77,700( 82,620| 81,744| 84,000 81,600, 81,600| 79,200 78372 80,400( 80,400
0 0 0 0 0 0 0| 42,000( 48,000 41,556 41,388| 40,068 35244 36,000
72,000{ 72,000 72,000] 78,000) 77,700{ 82,620] 81,744]|126,000{129,600| 123,156|120,588[118,440( 115,644[ 116,400
0 0 0 0 0 0 0 0 0 0 0 0 0 0
2,400 2,400 2400 12,792| 12,792| 12,792| 12,792| 14,400 14,400| 14,400| 14,400 14,400( 14,400 14,400
2400 2400f 2400 12792] 12,792| 12,792| 12,792| 14,400 14400| 14400] 14400 14400 14400 14,400
0 0 0 0 0 168| 1,380 48| 4,740 4,800 4,800] 7,200] 8,028| 6,000
0 0 0 0 0 0 0 0 0] 6444] 6,612 7932 12,756 12,000
0 0 0 0 0 168| 1,380 48| 4740) 11244| 11412] 15132| 20,784 18,000
72,000| 72,000| 72,000{ 78,000| 77,700| 82,788| 83,124 84,048 86,340 86,400( 84,000 85572 88,428 86,400
2,400 2,400 2400 12,792| 12,792| 12,792| 12,792| 56,400( 62,400 62,400| 62,400 62,400 62,400 62,400
74,400] 74,400] 74,400 90,792] 90,492| 95,580] 95,916 140,448 148,740| 148,800 146,400] 147,972 150,828( 148,800




2002 | 2003 | 2004 | 2005 | 2006 | 2007 @ 2008 | 2009 | 2010 & 2011 | 2012 | 2013 | 2014 2015 | 2016 @ 2017 | 2018 | 2019 @ 2020 | 2021 0 e 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 |Subtotal Subtota| G.Total
M3) 0 0 303 | 2,457 90 8,463 20,069 20,378 | 27,031 35,757 |##### 27,613 40,016 30,576 38,892 33,548 39,700 ###H# 34,057 | 32,856 |114,548(345,222 (459,770
0 0 170 | 1,376 50 4,739 111,239 11,412 15,137 | 20,024 | ####### | 15,463 22,409/17,123 21,779 18,787 22,232 ######| 19,072 | 18,400
M3) 0 0 25 205 7 705 1672 | 1698 | 2253 | 2980 [ 2678 | 2301 | 3335 | 2548 | 3,241 | 2,796 | 3,308 | 2986 2838 2,738
0 0 14 115 4 395 937 951 1261 | 1669 | 1500 | 1289 | 1867 | 1427 1815 1566 | 1,853 1672 1589 | 1533




Potentiality for the future

Current situation

Origin form species |vol/month]| supplier | Species form [vol/month| supplier |water conten{ Volume [transportatio| others
green ton green ton %
1|waste wood slabs oak 731 A slabs oak 365 A 25.35 130|truck
2|waste wood slabs jati 1,255 B slabs jati 418 B 72.54 100|truck
3|waste wood slabs - 1,082 C slabs - 361 C 53.75 80|truck
4waste wood slabs - 148 D slabs - 74 D 19.85 75|truck
5|waste wood wood chips|Meranti 34 E wood chipjMeranti 17 E 11.45 190|truck
6|waste wood slabs - 826 F slabs - 275 F 62.61 80|truck
7|waste wood slabs Meranti 1,055 G slabs Meranti 528 G 57.37 80|truck
8|waste wood slabs Mahoni 4,000 H slabs Mahoni 1,333 H 55.6 180|truck
9|waste wood slabs Acacia 1,028 I slabs Acacia 343 I 53.24 135|truck
10|waste wood slabs Meranti 89 J slabs Meranti 44 J 52.64 180|truck
11 |waste wood slabs Mahoni 558 K slabs Mahoni 279 K 23.66 107.5|truck
12 |waste wood slabs Jati 665 L slabs Jati 332 L 75.78 80|truck
13|waste wood slabs Meranti 3,865 M slabs Meranti 3,865 M 58.06
sub total 15,334 8,234
1|plantation wood |branches |farm tree 212 N branches [farm tree 212 N 79.85 75.5(truck
2|plantation wood [branches [farm tree 311 0] branches [farm tree 311 (0] 82.07 66 |truck
3|plantation wood [branches [farm tree 410 P branches [farm tree 410 P 81.24 70|truck
4|plantation wood |branches [farm tree 257 Q branches [farm tree 257 Q 79.84 66 |truck
5|plantation wood [branches [farm tree 445 R branches [farm tree 445 R 81.38 87.2|truck
6|plantation wood [branches [farm tree 54 S branches [farm tree 54 S 80.19 70|truck
7|plantation wood [branches |Karet 227 T branches |Karet 227 T 82.92 104 |truck
8|plantation wood [branches [Acacia & J 407 U branches |Acacia & J 204 U 81.31 180|truck
9|plantation wood [branches |Karet 223 \% branches |Karet 223 \% 84.15 105|(truck
10(plantation wood |branches |Pinus 239 W branches |Pinus 239 W 81.46 110|(truck
11(plantation wood |branches |Acacia 674 X branches |Acacia 337 X 73.07 180|truck
12(plantation wood |branches |Pinus 333 Y branches |Pinus 333 Y 86.47 125|truck
13(plantation wood |branches |Pinus 316 Z branches |Pinus 316 Z 80.27 95|truck
sub total 4,108 3,567
grand total (green ton) 19,442 11,801
Conversion to BDKT 10,998 6,608




50

5 ton/
2,000 ton/
2000/5=400 400
50km x 400= 20,000 km/
6km/  Liter 3,333 Liter/
1 1.65 Liter/ /
1999-200§ 2006 2007 2008 2009 2010 2011 2012
Liter | 0 3,333 3,333 3,333 3,333 3,333 3,333 3,333




TH 2000 JAN FEB MAR APR MAY JUN JUuL AUG SEP ocT NOV DEC TOTAL
WORKING DAY 24.3 29.0 31.0 30.0 31.0 30.0 31.0 30.0 30.0 31.0 30.0 24.0 351.3
DRYER (Lt) 142,903.0 112,449.0  189,092.0 171,143.0 194,317.0| 195,974.0 195,408.0 177,624.0 170,895.0 176,316.0| 200,288.0 193,566.0( 2,119,975.0
KONUS  (Lt) 82,211.0, 57,070.0 101,130.0 85,820.0, 96,880.0 93,989.0 100,650.0 99,870.0/ 95,986.0 102,970.0 95,695.0 81,259.0( 1,093,530.0
POWER FUEL (Lt) 332,288.0, 267,206.5 402,999.5 384,569.0| 385,230.0 378,966.0, 405,901.5 400,836.0 385,878.0| 392,214.5 385,395.5 328,232.0( 4,449,716.5
POWER (KWH) HHHHRHAAE | 995,820 .0 HHHHHIHHHE | HHHHHHHHHE HHHHHHHHHE A A | HHHHAAE A A R 17,098, 760.0
TH 2001 JAN FEB MAR APR MAY JUN JUuL AUG SEP ocT NOV DEC TOTAL
WORKING DAY 30.0 28.0 31.0 30.0 31.0 30.0 31.0 30.3 30.0 31.0 30.0 24.7 357.0
DRYER (Lt) 235,070.0, 239,383.0 153,788.0 229,934.0| 261,069.0 260,577.0) 264,102.0 217,163.0 209,600.0| 241,097.0 288,740.0, 235,070.0( 2,835,593.0
KONUS  (Lt) 103,100.0 97,917.0, 62,630.0 99,122.0 110,747.0| 107,556.0 111,750.0 111,312.0  106,091.0 112,110.0| 101,810.0 82,843.0( 1,206,988.0
POWER FUEL (Lt) 388,166.0 361,075.0 292,424.0 388,944.0| 428,674.0 411,186.0) 425,113.0 415,925.0 408,266.0 438,237.0 414,533.0, 353,819.0( 4,726,362.0
POWER (KWH) HHHHHRHHHE | A R HHHAAE A A A R HHHHAAE A A SR 17 ,424,035.0
TH 2002 JAN FEB MAR APR MAY JUN JUuL AUG SEP ocT NOV DEC TOTAL
WORKING DAY 30.0 28.0 31.0 30.0 31.0 30.0 31.0 30.3 30.0 31.0 30.0 24.7 357.0
DRYER (Lt) 309,936.0 186,471.0 122,118.0 145,029.0| 144,325.0 57,619.0, 40,137.0 27,142.0 35,984.0/ 30,561.0 33,159.0 21,434.0( 1,153,915.0
KONUS  (Lt) 98,560.0/ 59,700.0 73,280.0 106,260.0 103,578.0 107,396.0| 109,550.0 111,330.0 110,098.0 112,923.0 110,380.0| 88,588.0| 1,191,643.0
POWER FUEL (Lt) 405,915.0| 271,493.0 330,908.0 411,527.0 419,835.0 406,770.0| 425,704.0 419,490.0| 427,971.0 417,313.0 394,583.0 339,600.0| 4,671,109.0
POWER (KWH) HHHHHAAE | 969 ,370. 0 HHHHHHHHE | HHHHHHAHE A A A R A A A SR 17,459, 980.0
TH 2003 JAN FEB MAR APR MAY JUN JUuL AUG SEP ocT NOV DEC TOTAL
WORKING DAY 30.0 28.0 31.0 30.0 31.0 30.0 31.0 30.0 30.0 31.0 24.0 326.0
DRYER (Lt) 27,952.0/ 50,262.0, 68,345.0 80,278.0| 124,625.0 47,983.0| 52,496.0 58,005.0 82,539.0 77,742.0 80,522.0 750,749.0
KONUS  (Lt) 109,350.0 98,526.0, 60,333.0 116,830.0| 119,916.0| 109,420.0| 108,280.0 108,730.0 109,335.0| 105,620.0 82,220.0 1,128,560.0
POWER FUEL (Lt) 397,005.0, 355,562.0 274,958.0 398,037.0| 418,725.0 412,003.0| 414,544.0 404,472.0 423,088.0| 417,960.0 347,243.0 4,263,597.0
POWER (KWH) HHHHHHHHHE AR AR AR A A A R HHHHRRRAE A A 16,301,250.0




1999 2003 2004 2012
2001 2001
2002 2003 2003 2003 100
2001 100
1999 2000 2001 2002 2003 2004 2005 2006
72,000 6,000 72,000 6,000 72,000 6,000 78,000 6,500 78,000 6,500 84,000 7,000 84,000 7,000 86,400 7,200
2001 100 100 100 100 100 100 100 108 108 108 108 117 117 117 117 120 120
2003 100 92 92 92 92 92 92 100 100 100 100 100 108 108 108 111 111
kwh 16,937,440| 1,411,453| 17,098,760| 1,424,897 17,424,035 1,452,003| 17,459,980| 1,454,998 17,783,181 1,481,932| 20,328,041| 1,694,003 20,328,041 1,694,003| 20,908,842| 1,742,404
45.8%[kwh 7,757,348| 646,446 7,831,232 652,603| 7,980,208 665017 7,996,671 666,389| 8144,697| 678,725 9,310,243 775,854| 9,310,243| 775854| 9576,250| 798,021
40.5%|kWh 6,859,663 571,639 6,924,998| 577,083 7,056,734 588,061 7,071,292 589274| 7,202,188 600,182 8,232,857 686,071| 8,232,857| 686,071| 8468,081| 705673
1.1%[kwh 186,312 15526 188,086 15,674 191,664| 15972 192,060| 16,005 195,615| 16,301 223,608 18,634 223608| 18,634 229,997 19,166
IPAL 12.6%|kwh 2,134117( 177,843 2,154,444| 179,537 2195428| 182952 2,199,957 183330| 2,240,681| 186,723| 2561,333 213,444| 2,561,333| 213444| 2634514| 219543
kWh 16,937,440| 1,411,453| 17,098,760| 1,424,897 17,424,035 1,452,003| 17,459,980| 1,454,998 17,783,181 1,481,932| 20,328,041| 1,694,003| 20,328,041 1,694,003| 20,908,842| 1,742,404
liter 1,757,674 146473| 2,119,975| 176,665| 2,835593| 236,299| 1,153,915/ 96,160 818,999| 68,250 818,999 68,250 884,519| 73,710 909,089 75,757
liter 1123762 93,647 1,093530 91,128| 1,206,988 100,582| 1,191,643| 99,304 1,333,753 111,146| 1,408,153 117,346| 1,408,153| 117,346| 1448386| 120,699
liter 4,454,315| 371193| 4,449,716| 370,810 4,726,362 393,864| 4,671,109| 389,259 5,038,796 419,900| 5449,627| 454,136 5449627 454,136| 5,605,331 467,111
liter 200,000| 16,667 200,519 16,710 200,000| 16,667 200,000| 16,667 244,412 20,368 233,333 19,444 233333| 19444 240,000 20,000
( liter 7,535751| 627979 7,863,740| 655312 8968,943| 747412 7,216,667 601389 7435960 619663| 7,910,112 659,176 7,975632| 664,636 8202805| 683567
2007 2008 2009 2010 2011 2012
86,400 7,200 86,400 7,200 86,400 7,200 86,400 7,200 86,400 7,200 86,400 7,200
2001 100 120 120 120 120 120 120 120 120 120 120 120 120
2003 100 111 111 111 111 111 111 111 111 111 111 111 111
kWh 20,908,842| 1,742,404( 20,908,842| 1,742,404| 20,908,842| 1,742,404| 20,908,842| 1,742,404| 20,908,842| 1,742,404| 20,908,842 1,742,404
45.8%|kWh 9,576,250 798,021 9,576,250| 798,021 9,576,250 798,021 9,576,250 798,021 9,576,250 798,021 9,576,250 798,021
40.5%[kwh 8,468,081| 705673| 8,468081| 705673 8468081 705673| 8468081| 705673 8468081 705673| 8468081 705,673
1.1%|kWh 229,997| 19,166 229,997 19,166 229,997| 19,166 229,997| 19,166 229,997| 19,166 229,997 19,166
12.6%[kwh 2,634,514 219,543| 2,634,514 219543| 2634514| 219543 2,634,514 219543| 2634514| 219543 2,634514| 219543
kwh 20,908,842| 1,742,404( 20,908,842 1,742,404| 20,908,842| 1,742,404| 20,908,842| 1,742,404| 20,908,842| 1,742,404| 20,908,842 1,742,404
liter 909,089| 75,757 909,089 75,757 909,089| 75,757 909,089| 75,757 909,089| 75,757 909,089 75,757
liter 1448,386( 120,699 1,448386| 120,699 1,448,386 120,699 1448386 120,699| 1448386 120,699| 1,448,386 120,699
liter 5605331 467,111| 5605331 467111| 5605331| 467,111 5605331 467111| 5605331| 467,111 5605331| 467,111
liter 240,000| 20,000 240,000 20,000 240,000) 20,000 240,000| 20,000 240,000| 20,000 240,000 20,000
( liter 8202,805| 683567] 8,202805| 683567 8202805 683567| 8202805| 683567| 8202805 683567| 8202805 683,567




US$ (1US$=IDR8,000) Ton
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 (2003-2012) (1999-2012)
( ) 72,000 72,000 72,000 78,000 78,000 84,000 84,000 86,400 86,400 86,400 86,400 86,400 86,400 86,400 850,800 1,144,800
2001 100 100 100 100 108 108 117 117 120 120 120 120 120 120 120
a US$500,000
b
c 8 0 0 0 125,000 93,750 70,313 52,734 39,551 29,663 22,247 16,685 0 0 0 324,944 449,944
d ( 0 0 0 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 750,000 825,000
e 0 0 0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 10,000 11,000
f 0 0 0 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 200,000 220,000
g liter 1,757,674 2119975| 2,835593| 1,153,915 818,999 818,999 884,519 909,089 909,089 909,089 909,089 909,089 909,089 909,089 8,886,138 16,753,295
h Co2 CO2-ton 4,613 5,564 7442 3,028 2,149 2,149 2,321 2,386 2,386 2,386 2,386 2,386 2,386 2,386 23,320 43,966
| uss$ 362,520 437,245 584,841 237,995 168,919 168,919 182,432 187,500 187,500 187,500 187,500 187,500 187,500 187,500 1,832,766 3,455,367
j 2,400 2,400 2,400 12,792 12,792 12,792 12,792 14,400 14,400 14,400 14,400 14,400 14,400 14,400 139,176 159,168
k US$/ton= 20 US$ 48,000 48,000 48,000 255,840 255,840 255,840 255,840 288,000 288,000 288,000 288,000 288,000 288,000 288,000 2,783,520 3,183,360
| Uss$ 410,520 485,245 632,841 714,835 614,509 591,071 587,006 611,050 601,163 593,747 588,185 571,500 571,500 571,500 5,901,230 8,144,671
m liter 1757674] 2119975| 2835593] 1153915 818,999 818,999 884,519 909,089 909,089 909,089 909,089 909,089 909,089 909,089 8,886,138 16,753,295
n ( liter 2,119975| 2,835593| 3,071,892 3,071,892 3,308,192 3,308,192| 3402712 3,402,712 3,402,712| 3402712 3402,712| 3,402,712 3,402,712 33,507,257 41,534,718
0 ( liter 1,757,674 2119975| 2,835593| 3,027,987 2,984,708 3,168,360 3,123,075| 3,166,393 3,121,137 3,076,527| 3,032555| 2,989,212| 2946,488( 2,904,374 30,512,831 40,254,059
p C0o2 CO2-ton 4,613 5,564 7442 7,946 7,833 8,315 8,196 8,310 8,191 8,074 7,958 7,845 7,733 7,622 80,076 105,640
q liter 0 0 0[ 1874072 2,165,709 2,349,361 2,238557| 2,257,305 2,212,048| 2,167,439| 2123467 2,080,123| 2,037,399| 1,995,285 21,626,693 23,500,764
r=0x38.2x0.0687 co2 0.00262434 CO2-ton 0 0 0 4918 5,684 6,166 5875 5924 5,805 5,688 5573 5459 5,347 5,236 56,756 61,674
S US$6,000,000- 0
t US$1,000,000- 0
u US$6,000,000(8 USs$ 0 0 0 0 0 0 0| 1,750,000 1,312,500 984,375 738,281 553,711 415,283 311,462 6,065,613 6,065,613
v uss 0 0 0 0 0 0 0 350,000 350,000 350,000 350,000 350,000 350,000 350,000 2,450,000 2,450,000
w Us$ 0 0 0 0 0 0 0 30,000 30,000 30,000 30,000 30,000 30,000 30,000 210,000 210,000
X liter 4454315 4449716 4,726362| 4,671,109 5,038,796 5,449,627 5,449,627 0 0 0 0 0 0 0 15,938,051 34,239,553
y C0o2 CO2-ton 11,690 11,678 12,404 12,259 13,224 14,302 14,302 0 0 0 0 0 0 0 41,827
z USss$ 918,702 917,754 974,812 963,416 1,039,252 1,123,986 1,123,986 0 0 0 0 0 0 0 3,287,223 7,061,908
aa 0 0 0 0 0 0 0 42,000 48,000 48,000 48,000 48,000 48,000 48,000 330,000 330,000
bb US$/ton= 20 US$ 0 0 0 0 0 0 0 840,000 960,000 960,000 960,000 960,000 960,000 960,000 6,600,000 6,600,000
4Mw cc uss$ 918,702 917,754 974,812 963,416 1,039,252 1,123,986 1123986| 2970,000f 2652500] 2324375| 2078281 1893711| 1,755283] 1651462 18,612,836 22,387,521
dd liter 4454315 4449716 4,726362| 4,671,109 5,038,796 5,449,627 5,449,627 0 0 0 0 0 0 0 15,938,051 34,239,553
ee liter 4454315 4,449,716 4,726362| 4,671,109 5,038,796 5,449,627 5449,627| 5,605,331 5,605331| 5605331 5605331 5605331 5,605331] 5,605,331 55,175,366 73,476,868
ff Co2 CO2-ton 11,690 11,678 12,404 12,259 13,224 14,302 14,302 14,710 14,710 14,710 14,710 14,710 14,710 14,710 144,799 192,828
99 liter 0 0 0 0 0 0| 5,605331| 5,605331) 5,605331| 5,605331| 5605331 5,605331| 5,605,331 39,237,316 39,237,316
hh=ggx38.2x0.06¢ Cco2 0.00262434 CO2-ton 0 0 0 0 0 0 14,710 14,710 14710 14,710 14710 14,710 14,710 102,972 102,972
i Wh 16,937,440| 17,098,760 17,424,035| 17,459,980 17,783,181| 20,328,041 20,328,041 0 0 0 0 0 0 0 58,439,263 127,359,478
ii Wh 32,640,000| 32,640,000| 32,640,000 32,640,000| 32,640,000 32,640,000| 32,640,000 228,480,000 228,480,000
Kk Wh 16,937,440| 17,098,760| 17,424,035| 17,459,980 17,783,181| 20,328,041| 20,328,041 20,908,842| 20,908,842| 20,908,842| 20,908,842| 20,908,842| 20,908,842 20,908,842 204,801,157 273,721,372
Il Wh 0 0 0 0 0 0 0| 11,731,158| 11,731,158 11,731,158| 11,731,158| 11,731,158| 11,731,158| 11,731,158 82,118,106 82,118,106
mm Rp/kWh= 300 Rp/kWh 0 0 0 0 0 0 0 439,918 439,918 439,918 439,918 439,918 439,918 439,918 3,079,429 3,079,429
nn Wh 0 0 0 0 0 0 0| 10,593,236| 10,593,236| 10,593,236| 10,593,236| 10,593,236| 10,593,236 10,593,236 74,152,650 74,152,650
00 CO2-ton 0 0 0 0 0 0 0 7,627 7,733 7,627 7,733 7,733 7,839 7,945 54,237 54,237
pp (1) liter 6,211,989| 6,569,691| 7,561,955 7,699,096 8,023,505 8,617,987 8572,703| 8,771,724 8726468 8,681,858| 8,637,886 8594543 8551818 8509705 85,688,197 113,730,928
qq (2) C0o2 CO2-ton 16,302 17,241 19,845 20,205 21,056 22,617 22,498 23,020 22,901 22,784 22,669 22,555 22,443 22,332 224,875 298,469
rr (3) liter 6,211,989| 6,569,691| 7,561,955 5,825,024 5,857,795 6,268,626 6,334,146 909,089 909,089 909,089 909,089 909,089 909,089 909,089 24,824,189 50,992,848
ss (4) C0o2 CO2-ton 16,302 17,241 19,845 15,287 15,373 16,451 16,623 2,386 2,386 2,386 2,386 2,386 2,386 2,386 65,147 133,823
tt (5) liter 0 0 0 0 0 0 0 70,000 80,000 80,000 80,000 80,000 80,000 80,000 550,000 550,000
uu (6) C0o2 CO2-ton 0 0 0 0 0 0 0 184 210 210 210 210 210 210 1,443 1,443
w (7) = 3 +(5) liter 6,211989| 6,569,691| 7,561,955 5,825,024 5,857,795 6,268,626 6,334,146 979,089 989,089 989,089 989,089 989,089 989,089 989,089 25,374,189 51,542,848
ww (8) C0o2 (4)+(6) CO2-ton 16,302 17,241 19,845 15,287 15,373 16,451 16,623 2,569 2,596 2,596 2,596 2,596 2,596 2,596 66,590 135,266
emission XX 9) (1)-(7) liter 0 0 0| 1874072 2,165,709 2,349,361 2,238,557| 7,792,636 7,737,379| 7,692,769| 7,648,797 7,605454| 7,562,730 7,520,616 60,314,008 62,188,080
vy 10 C0o2 (2-(8) CO2-ton 0 0 0 4,918 5,684 6,166 5875 20,451 20,306 20,188 20,073 19,959 19,847 19,737 158,284 163,203
7z (11) liter 0 0 0 0 0 0 0| 10,593,236| 10,593,236| 10,593,236| 10,593,236/ 10,593,236 10,593,236 10,593,236 74,152,650 74,152,650
aaa (12) C0o2 CO2-ton 0 0 0 0 0 0 0 7,627 7,733 7,627 7,733 7,733 7,839 7,945 54,237 54,237
bbb (13) kWh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cce (14) C0o2 CO2-ton 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ddd (15) (11)-1kWh 0 0 0 0 0 0 0| 10,593,236| 10,593,236| 10,593,236| 10,593,236/ 10,593,236| 10,593,236 10,593,236 74,152,650 74,152,650
eee (16) Co2 (12)-(15) CO2-ton 0 0 0 0 0 0 0 7,627 7,733 7,627 7,733 7,733 7,839 7,945 54,237 54,237
fff 17 (8)+(14) CO2-ton 16,302 17,241 19,845 15,287 15,373 16,451 16,623 2,569 2,596 2,596 2,596 2,596 2,596 2,596 66,590 135,266
q9g 18 (10)+(16) CO2-ton 0 0 0 4,918 5,684 6,166 5875 28,078 28,039 27,816 27,806 27,692 27,686 27,682 212522 217,440
hhh Uss 0 0 0 0 0 0 0 439,918 439,918 439,918 439,918 439,918 439,918 439,918 3,079,429 3,079,429
i C02 US$/CO2-ton= 10{US$ 0 0 0 49,182 56,836 61,655 58,747 280,777 280,386 278,156 278,061 276,924 276,862 276,816 2,125,218 2,174,400
il 0 0 0 49,182 56,836 61,655 58,747 720,695 720,304 718,074 717,979 716,842 716,780 716,734 5,204,647 5,253,829
kkk us$ 0 0 0 221,000 189,750 166,313 148,734| 2,265,551| 1,818,163 1,482622| 1,230,967 1,029,711 891,283 787,462 10,010,556 10,231,556
Il uss 48,000 48,000 48,000 255,840 255,840 255,840 255840| 1,128,000| 1,248,000 1,248,000( 1,248,000/ 1,248,000 1,248,000 1,248,000 9,383,520 9,783,360
mmm (7 OffShoreLoan) uss$ 0 0 0 35,000 31,500 28,350 25,515 372,964 335,667 302,100 271,890 244,701 220,231 198,208 2,031,127 2,066,127
nnn Uss 0 3,360 6,955 10,802 43,944 76,438 109,008 142,633 365,824 579,139 781,704 978,725| 1,173,625| 1,370,770 5,621,811 5,642,928
000 | uss 48,000 51,360 54,955 522,642 521,034 526,941 539,098| 3,909,147| 3,767,655| 3,611,862 3,532561| 3,501,137 3,533,140| 3,604,441 27,047,014 27,723972
ppp | USss$ -48,000 -51,360 -54955|  -473/460 -464,199 -465,285 -480,350| -3,188,452| -3,047,350| -2,893,787| -2,814,582| -2,784,295| -2,816,360| -2,887,707 -21,842,367 -22,/470,142
qqq baseyear(2001) % 93% 93% 1161% 1184% 1181% 1144% 172% 180% 190% 195% 197% 195% 190% 48
rer USss$ 0 0 0 221,000 189,750 166,313 148,734| 2265551| 1818163| 1482622| 1230967 1,029,711 891,283 787,462 10,010,556 10,231,556
Sss uss$ 48,000 48,000 48,000 255,840 255,840 255,840 255,840| 1,128,000| 1,248,000 1,248,000( 1,248,000| 1,248,000( 1,248,000 1,248,000 9,383,520 9,783,360
ttt (7 OffShoreLoan) uss 0 0 0 35,000 31,500 28,350 25,515 372,964 335,667 302,100 271,890 244,701 220,231 198,208 2,031,127 2,066,127
uuu ( Uss 0 0 0 0 0 0 0| -2,184,855| -2,184,855| -2,184,855| -2,184,855| -2,184,855| -2,184,855| -2,184,855 -15,293,984 -15,293,984
VW Uss 0 3,360 6,955 10,802 43,944 76,438 109,008 142,633 212,884 262,553 290,018 299,680 294,108 276,747 2,008,015 2,029,132
WwWw | uss 48,000 51,360 54,955 522,642 521,034 526,941 539,098| 1,724,292 1,429,860( 1,110,421 856,020 637,238 468,768 325,563 8,139,234 8,816,192
XXX | Uss$ -48,000 -51,360 -54955|  -473/460 -464,199 -465,285 -480,350| -1,003,597| -709,556| -392347| -138,040 79,604 248,012 391,171 -2,934,587 -3,562,362
yyy baseyear(2001) % 93% 93% -1051% -1055% -1043% -1019% -319% -384% -495% -642% -862% -1172% -1688% -87




US$ (1US$=IDR8,000) Ton
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 (2003-2012) (1999-2012)
( ) 72,000 72,000 72,000 78,000 78,000 84,000 84,000 86,400 86,400 86,400 86,400 86,400 86,400 86,400 850,800 1,144,800
2001 100 100 100 100 108 108 117 117 120 120 120 120 120 120 120
a US$500,000
b
c 8 0 0 0 125,000 93,750 70,313 52,734 39,551 29,663 22,247 16,685 0 0 0 324,944 449,944
d ( 0 0 0 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 750,000 825,000
e 0 0 0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 10,000 11,000
f 0 0 0 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 200,000 220,000
o liter 1757,674| 2119975| 2835593 1153915 818,999 818,999 884,519 909,089 909,089 909,089 909,089 909,089 909,089 909,089 8,886,138 16,753,295
h C0o2 CO2-ton 4,613 5,564 7,442 3,028 2,149 2,149 2,321 2,386 2,386 2,386 2,386 2,386 2,386 2,386 23,320 43,966
| 362,520 437,245 584,841 237,995 168,919 168,919 182,432 187,500 187,500 187,500 187,500 187,500 187,500 187,500 1,832,766 3,455,367
j 2,400 2,400 2,400 12,792 12,792 12,792 12,792 14,400 14,400 14,400 14,400 14,400 14,400 14,400 139,176 159,168
k 20 US$/ton 48,000 48,000 48,000 255,840 255,840 255,840 255,840 288,000 288,000 288,000 288,000 288,000 288,000 288,000 2,783,520 3,183,360
| 410,520 485,245 632,841 714,835 614,509 591,071 587,006 611,050 601,163 593,747 588,185 571,500 571,500 571,500 5,901,230 8,144,671
m liter 1757674| 2119975| 2835593 1153915 818,999 818,999 884,519 909,089 909,089 909,089 909,089 909,089 909,089 909,089 8,886,138 16,753,295
n ( liter 2,119,975| 2835593 3,071,892 3,071,892 3,308,192 3,308,192| 3,402,712 3,402,712 3,402,712| 3,402,712 3,402,712) 3,/402,712| 3,402,712 33,507,257 41,534,718
o ( liter 1,757,674| 2119975| 2835593 3,027,987 2,984,708 3,168,360 3,123075| 3,166,393 3,121,137 3,076,527| 3,032,555 2,989212| 2946488| 2,904,374 30,512,831 40,254,059
p co2 CO2-ton 4,613 5,564 7,442 7,946 7,833 8,315 8,196 8,310 8,191 8,074 7,958 7,845 7,733 7,622 80,076 105,640
q liter 0 0 0| 1,874,072 2,165,709 2,349,361 2,238557| 2,257,305 2,212,048 2,167,439| 2123467 2,080,123] 2,037,399| 1,995285 21,626,693 23,500,764
r=(x38.2x0.0687 co2 0.00262434 CO2-ton 0 0 0 4918 5,684 6,166 5875 5924 5,805 5,688 5573 5459 5347 5236 56,756 61,674
s US$6,000,000- 0
t US$1,000,000- 0
u US$6,000,000(8 1,750,000| 1,312,500 984,375 738,281 553,711 415,283 311,462 6,065,613 6,065,613
v 350,000 350,000 350,000 350,000 350,000 350,000 350,000 2,450,000 2,450,000
w 30,000 30,000 30,000 30,000 30,000 30,000 30,000 210,000 210,000
X liter 4,454315| 4,449,716| 4,726,362 4,671,109 5,038,796 5,449,627 5,449,627 0 0 0 0 0 0 0 15,938,051 34,239,553
y Co2 CO2-ton 11,690 11,678 12,404 12,259 13224 14,302 14,302 0 0 0 0 0 0 0 41,827
z 918,702 917,754 974,812 963,416 1,039,252 1,123,986 1,123,986 0 0 0 0 0 0 0 3,287,223 7,061,908
aa 0 0 0 0 0 0 0 42,000 48,000 48,000 48,000 48,000 48,000 48,000 330,000 330,000
bb 20 US$/ton 0 0 0 0 0 0 0 840,000 960,000 960,000 960,000 960,000 960,000 960,000 6,600,000 6,600,000
4AMw cc 918,702 917,754 974,812 963416 1,039,252 1,123,986 1123986| 2970000/ 2652500) 2324375| 2078281 1893711] 1755283| 1651462 18,612,836 22,387,521
dd liter 4,454315| 4,449,716| 4,726,362 4,671,109 5,038,796 5,449,627 5,449,627 0 0 0 0 0 0 0 15,938,051 34,239,553
ee liter 4454315| 4,449716| 4726362 4,671,109 5,038,796 5,449,627 5449,627| 5605331 5605331 5605331| 5605331 5605331 5605331 5,605,331 55,175,366 73,476,868
ff C0o2 CO2-ton 11,690 11,678 12,404 12,259 13,224 14,302 14,302 14,710 14,710 14,710 14,710 14,710 14,710 14,710 144,799 192,828
o liter 0 0 0 0 0 0[ 5,605331| 5605331| 5605331 5,605331| 5605331 5605331 5605331 39,237,316 39,237,316
hh=ggx38.2x0.06¢ Cc02 0.00262434 CO2-ton 0 0 0 0 0 0 14710 14710 14,710 14710 14,710 14710 14710 102972 102,972
i Wh 16,937,440( 17,098,760 17,424,035| 17,459,980| 17,783181| 20,328,041 20,328,041 0 0 0 0 0 0 0 58,439,263 127,359,478
ii Wh 32,640,000| 32,640,000| 32,640,000| 32,640,000| 32,640,000 32,640,000( 32,640,000 228,480,000 228,480,000
kk Wh 16,937,440( 17,098,760 17,424,035| 17,459,980| 17,783,181| 20,328,041 20,328,041| 20,908,842| 20,908,842| 20,908,842 20,908,842 20,908,842| 20,908,842| 20,908,842 204,801,157 273,721,372
Il Wh 0 0 0 0 0 0 0 11,731,158| 11,731,158| 11,731,158 11,731,158| 11,731158| 11,731,158| 11,731,158 82,118,106 82,118,106
mm Wh 16,937,440( 17,098,760 17,424,035| 17,459,980| 17,783,181| 20,328,041 20,328,041| 20,908,842| 20,908,842| 20,908,842 20,908,842 20,908,842| 20,908,842| 20,908,842 204,801,157 273,721,372
nn co2 CO2-ton 44,450 44,873 45,727 45,821 46,669 53,348 53,348 54,872 54,872 54,872 54,872 54,872 54,872 54,872 537,468 718,338
00 Wh 0 0 0 0 0 0 0[ 10,593,236| 10,593,236| 10,593,236 10,593,236| 10,593,236 10,593,236| 10,593,236 74,152,650 74,152,650
pp co2 CO2-ton 0 0 0 0 0 0 0 7,627 7,733 7,627 7,733 7,733 7,839 7,945 54,237 54,237
aq 300 Rp/kwh 0 0 0 0 0 0 0 784,082 784,082 784,082 784,082 784,082 784,082 784,082 5488571 5488571
rr liter 1123762| 1,093530| 1,206,988 1,191,643 1,333,753 1,408,153 1,408,153 1,448,386 1,448386| 1448386| 1448386 1448386| 1448386| 1,448,386 14,288,757 18,904,680
ss liter 200,000 200,519 200,000 200,000 244412 233,333 233,333 240,000 240,000 240,000 240,000 240,000 240,000 240,000 2,391,079 3,191,598
tt=rr+ss 1323762| 1,294,049| 1406988 1,391,643 1,578,165 1,641,486 1641,486| 1,688,386 1,688386| 1,688386| 1688386/ 1,688386| 1,688386| 1,688,386 16,679,836 22,096,278
uu 273,026 266,898 290,191 287,026 325,496 338,556 338,556 348,230 348,230 348,230 348,230 348,230 348,230 348,230 3,440,216 4,557,357
w liter 1323762| 1,294,049| 1406988 1,391,643 1,578,165 1,641,486 1641,486| 1,688,386 1,688386| 1,688386| 1688386/ 1,688386| 1,688386| 1,688,386 16,679,836 22,096,278
XX liter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
yy=xxx38.2x0.068 CO2 0.00262434 CO2-ton 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) zz=m+dd+tt liter 7,535751| 7,863,740| 8968,943| 7,216,667 7,435,960 7,910,112 7975632| 2597474 2597474 2597474| 2597474 2597A474) 2597A74| 2597474 41,504,025 73,089,126
(2) aaa=o+ee+vv liter 7,535,751| 7,863,740| 8968943| 9,090,739 9,601,670 10,259,473 10,214,189| 10,460,110( 10,414,853| 10,370,244| 10,326,272| 10,282,928| 10,240,204| 10,198,091 102,368,033 135,827,206
emission (2)-(1) bbb=g+gg+xx liter 0 0 0| 1874072 2,165,709 2,349,361 2,238557| 7,862,636 7,817,379 7,772,769| 7,728,797 7,685454| 7,642,730 7,600,616 60,864,008 62,738,080
Co2 (3) cce=r+fftyy CO2-ton 0 0 0 4918 5,684 6,166 5875 20,634 20,515 20,398 20,283 20,169 20,057 19,947 159,728 164,646
( (4) ddd=o00 kWh 0 0 0 0 0 0 0| 10,593,236( 10,593,236/ 10,593,236 10,593,236 10,593,236| 10,593,236| 10,593,236 74,152,650 74,152,650
Co2 (5) eee=pp CO2-ton 0 0 0 0 0 0 0 7,627 7,733 7,627 7,733 7,733 7,839 7,945 54,237 54,237
Co2 (3)+(5) fff=ccc+eee CO2-ton 0 0 0 4918 5684 6,166 5875 28261 28,249 28,026 28,016 27,902 27,896 27,892 213,965 218,883
999 0 0 0 0 0 0 0 784,082 784,082 784,082 784,082 784,082 784,082 784,082 5,488,571 5488571
Co2 hhh 10|US$/CO2-ton 0 0 0 49,182 56,836 61,655 58,747 282,614 282,485 280,255 280,161 279,023 278,961 278,915 2,139,652 2,188,834
iii 0 0 0 49,182 56,836 61,655 58,747| 1,066,695| 1,066567| 1,064,337 1064242| 1063105 1,063,043 1062997 7,628,223 7,677,405
0
il 0 0 0 221,000 189,750 166,313 148,734| 2,265551| 1,818,163| 1482622| 1,230,967 1,029,711 891,283 787,462 10,010,556 10,231,556
kkk 48,000 48,000 48,000 255,840 255,840 255,840 255,840| 1,128,000 1,248,000 1,248,000/ 1,248000| 1,248,000 1,248,000 1,248,000 9,383,520 9,783,360
(7 OffShoreLoan) 1l 0 0 0 35,000 31,500 28,350 25,515 372,964 335,667 302,100 271,890 244,701 220,231 198,208 2,031,127 2,066,127
mmm 0 3,360 6,955 10,802 43,944 76,438 109,008 142,633 341,604 528,985 703,801 871,130| 1,034,261| 1,197412 5,049,217 5,070,334
| 000 48,000 51,360 54,955 522,642 521,034 526,941 539,098| 3909,147| 3,743/435( 3,561,708| 3454658 3,393,542 3,393,775 3,431,083 26,474,420 27,151,377
| ppp -48,000 -51,360 -54955  -473,460 -464,199 -465,285 -480,350| -2,842,452| -2,676,868| -2,497,371| -2,390,416( -2,330,438| -2,330,732| -2,368,086 -18,846,197 -19,473,972
baseyear(2001) qaq 93% 93% 1161% 1184% 1181% 1144% 193% 205% 220% 230% 236% 236% 232% 51
rer 0 0 0 221,000 189,750 166,313 148,734| 2265551| 1,818163| 1482622| 1,230,967 1,029,711 891,283 787,462 10,010,556 10,231,556
SSs 48,000 48,000 48,000 255,840 255,840 255,840 255,840| 1,128,000 1,248,000( 1,248,000/ 1,248,000| 1,248,000 1,248,000 1,248,000 9,383,520 9,783,360
(7 OffShoreLoan) ttt 0 0 0 35,000 31,500 28,350 25,515 372,964 335,667 302,100 271,890 244,701 220,231 198,208 2,031,127 2,066,127
( uuu 0 0 0| -386,527 -446,678 -484,556 -461,702| -1,621,669( -1,612,334| -1,603,134| -1594,064 -1,585125| -1576,313| -1,567,627 -12,553,202 -12,939,729
VW 0 3,360 6,955 10,802 16,887 16,220 10,656 5,076 80,902 137,170 172,340 190,882 195437 189,529 1,015,100 1,036,217
| WwWw 48,000 51,360 54,955 136,115 47,300 -17,833 -20,957| 2149,922| 1,870,398| 1,566,759| 1,329,133 1,128,170 978,638 855,572 9,887,101 10,177,531
| XXX -48,000 -51,360 -54,955 -86,933 9,536 79,489 79,705| -1,083227| -803831 -502423| -264891 -65,065 84,404 207,425 -2,258,878 -2,500,126
baseyear(20|01) | yyy 93% 93% -4037% -11618% 30816% 26222% -256% -294% -351% -413% -487% -562% -642% 424
0
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CLEAN DEVELOPMENT MECHANISM
PROJECT DESIGN DOCUMENT (CDM-PDD)
Version 01 (in effect as of: 29 August 2002)

Introductory Note

1. This document contains the clean development mechanism project design document
(CDM-PDD). It elaborates on the outline of information in Appendix B “Project Design Document”
to the Modalities and Procedures (decision 17/CP.7 contained in document FCCC/CP/2001/13/Add.2).

2. The CDM-PDD can be obtained electronically through the UNFCCC CDM web site
(http://unfccc.int/cdm), by e-mail (cdm-info@unfccc.int) or in printed from the UNFCCC secretariat
(Fax: +49-228-8151999).

3. Explanations for project participants are in italicized font.

4. The Executive Board may revise the project design document (CDM-PDD), if necessary.
Revisions shall not affect CDM project activities validated at and prior to the date at which a revised
version of the CDM-PDD enters into effect. Versions of the CDM-PDD shall be consecutively
numbered and dated.

5. In accordance with the CDM M&P, the working language of the Board is English. The
CDM-PDD shall therefore be submitted to the Executive Board filled in English. The CDM-PDD
format will be available on the UNFCCC CDM web site in all six official languages of the United
Nations.

6. The Executive Board recommends to the COP (COP/MOP) to determineg, in the context of its
decision on modalities and procedures for the inclusion of afforestation and reforestation activities in
the CDM (see also paragraph 8-11 of decision 17/CP.7), whether the CDM-PDD shall be applicable to
this type of activities or whether modifications are required.

7. A glossary of terms may be found on the UNFCCC CDM web site or from the UNFCCC
secretariat by e-mail (cdm-info@unfccc.int) or in print (Fax: +49-228-815 1999).
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\ A. General description of project activity

| A1 Title of the project activity:
The RPI Biomass Project in Central Java (The RPI Project)
A.2.  Description of the project activity:
The RPI project is composed of components as follows;

“Substitution of the fossil fuel by installation of biomass fuel facilities into manufacturing
process”

- Biomass fuel chip dryer component
The wood powder as biomass fuel will be used as substitute for diesel oil. A biomass fuel chip
dryer will largely reduce the current use of diesel oil. This will result in a reduction of carbon
dioxide emissions from combustion of diesel oil, because CO2 emitted from biomass is defined as
carbon-neutral under IPCC guidelines. This component was installed in 2002 and has been
working.

- Biomass fuel power plant component
A biomass fuel power plant will be installed into a factory as substitute for a diesel oil power
plant. This displacement will largely eliminate carbon dioxide emissions from the current practice
of using the diesel oil power plant because of same reason as above.

“Supply of electricity to power grid by biomass fuel generation”

- Electricity supply component
The sale of surplus electricity generated by the biomass fuel power plant will substitute for grid
electricity and result in reduction of carbon dioxide emissions from combustion of fossil fuel for
electric generation on the power grid, because CO2 emitted from biomass is defined as carbon-
neutral under IPCC guidelines.

The RPI project is carried out by PT Rimba Partikel Indonesia ( PT RPI ) (Fig. A.2.) PT.RPI
manufactures particle board (Fig. A.1.) which is a type of wooden board and used for furniture and
housing. PT.RPI is located in the Central Java province in the Republic of Indonesia. PT RPI is a one
of the biggest manufacturers of particle boards in Indonesia. Production has been around 100,000 -
120,000 metric ton a year. The company uses wood wastes for their raw materials, which are collected
from industries, local community and their own forest plantation activity. Their manufacturing process
is as follows; wood chipping — chip flaking - drying — mat forming — pre pressing — hot pressing —
cutting — cooling — sanding — shipment. Power source for manufacturing process is electricity which is
generated by diesel power generators in the factory.

Fig. A-1 Particle Board produced by PT. RPI



RPI Biomass Project in Central Java PDD Page 4

PT RPI replaces, for the first facility in 2002, a diesel-typed wood chip drier into a biomass type drier
(Fig.A.6.) with a larger capacity of combustion chamber and, for the second facility, replaces their
diesel oil generators into biomass generators with 4AMW capacity. The CDM project will create CER
equivalent to the reduced diesel oil by both facilities for the energy substitution project. As for
electricity power supply project, PT RPI will supply a power grid their surplus electricity. The
emission reduction which equivalents to supplied electricity becomes CER as a CDM project.

Priority of the energy policy of Indonesia is to reduce oil consumption and to change to renewable
energy. As for power generation, it is important to increase the electricity power in order to catch up
with national demand and to convert their fuel from oil to coal and natural gases. Development of
renewable energy is one of priority targets in the host country. This project is expected to reduce fossil
fuel consumption through utilization of biomass resources. Supply of electricity power to national grid
contributes to mitigate potential power crisis in the country. Utilization of biomass energy is
encouraged by national energy policy. Technology for energy use with innovative facilities such as
chip dryer or gasification biomass power generators contributes to technology transfer to the host
country. These characteristics of the project meet with targeted national policy and largely contribute
to sustainable development in the host country.

Another specific character of this project is that the project is a recycle project, where wood wastes are
used and recycled as biomass energy. (Fig. A.5.) The project contributes to not only zero emission in
the local community but also model forming of a recycle society, which is supposed to be more

common in the future in the host country. Furthermore, this project will largely contribute to
expanding employment opportunities and increased income for local people.

A.3. Project participants:

PT Rimba Partikel Indonesia, Semarang, Central Java Province, the Republic of Indonesia
And Sumitomo Forestry Co., Ltd. Tokyo, Japan

A.4.  Technical description of the project activity:

A.4.1. Location of the project activity:

A4ll Host country Party(ies): The Republic of Indonesia

A.4.1.2 Region/State/Province etc.: The Central Java Province

A4.13 City/Town/Community etc: Desa Mororejo, Kaliwungu, Kendal

A4l4 Detail on physical location, including information allowing the unique
identification of this project activity :

PT RPI is located at the private land for the factory at the eastern territory of Kendal Prefecture, Java
Island. It is 30km west from Semarang city, the capitol city of the Central Java province.

Fig.A.3. Location of the project in the Republic of Indonesia
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Fig. A.4. Layout of PT RPI

Biomass type wood chip

LAY OUT drier installed in 2002
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Biomass type generator in
place of present diesel-typed
generator

Fig. A.5. Biomass storage in the factory
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Fig. A.7. Nursery for distribution of tree

A.4.2. Category(ies) of project activity

There are two categories as for the project activities;
Energy industries (Renewable energy):Grid-connected electricity generation
Manufacturing industries : substitution of the fossil fuel

A.4.3. Technology to be employed by the project activity:

As the first component, an innovated biomass fuel wood chip dryer with a larger combustion chamber
will be introduced to the manufacturing process. This technology is developed by their ideas and
methods. The new dryer enables the project to reduce great deal of fossil fuel utilizing biomass energy.

As the second component, biomass power generators will be installed. This facility works by using
gasification biomass energy on better energy effectiveness than conventional type, which is driven
with fossil fuel such as diesel oil. This technology will contribute to host country’s technological
innovation including capacity building of engineers in this field.

Biomass power generation seems to be progressive case as the business model which aims to sell
producer’s surplus electric power to national grid through dominant national power producers such as
PLN(Perusahaan Umum Listrik Negara). This project is expected to grow to be a model case for the
future in terms of small scale power producers’ supply to the national energy crisis.

A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse gas
(GHGs) by sources are to be reduced by the proposed CDM project activity, including
why the emission reductions would not occur in the absence of the proposed project
activity, taking into account national and/or sectoral policies and circumstances:

Because of the following barriers, if the projects are not conducted, that the proposed plants will not
be installed and proposed GHG reduction will not be accomplished.

(a) Technological barriers;

Technological barrier for the biomass fuel facilities and sales of electricity via grid is a lack of
previous experience to introduce the proposed technology into the project area. In other words, there
has never been similar equipment or similar project with biomass-related facilities in this area.

At the same time, the conventional oil-based wood chip dryer and oil-based power plants are based on
the common boiler system and maintenance and replacement of parts were quite easy in the project
area.

Secondly, it is difficult to maintain the supply of raw material as mentioned above, if there is no
consolidating system in the proposed area. This system needs experiences to build up. Furthermore, in
order to build up the stable collection of material, it would be important to take part in a biomass
plantation by afforestation, where the further technical power would be necessary.

(b) Barrier of common conscious;
Because there is no social consciousness towards environment such as global warming and air
pollution, it might involve some difficulties for entrepreneur to introduce environmental friendly
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technology without any economical attraction. In addition, diesel oil is easy to acquire and affordable
in project area Therefore, it is appears that diesel oil will continue to be available and affordable
energy in the future so far.

(c) Barrier of economically attractive courses of action;

For the biomass chip dryer project, total cost of baseline scenario during credit period is
US$6,293,000 and that of project scenario is US$6,321,000. For the biomass power plant project, total
cost of baseline scenario is US$11,380,000 and that of project scenario is US$15,618,000.

In the result of this comparison of the cost estimation, it is clear that there is no incentive to invest to
the proposed project without CDM activity, because the long term cost of installation of the project is
higher than that of the baseline scenario.

Substitution of the fossil fuel by installation of biomass fuel facilities into manufacturing process

A biomass fuel Chip Dryer Component will reduce fossil fuel consumption by multi-fuel combustion
combining with diesel and biomass fuel. These facilities reduce diesel oil from 9,000 litres per month
to 3,000 litres per month.

As for Biomass fuel Power Plant Component, this method will eliminate total consumption of fossil
fuel by switching them with biomass fuel.

It should be underlined that the baseline emission for the two components is calculated in estimating
future consumption of fossil fuel in accordance with ratio of consumption of raw material for each
from the base year of 2001. The estimated volume is equal to that would have consumed if the project
had not existed.

Though these facilities are available from technological point of view, the technology is lack of
established case, for biomass is not easy to collect as raw materials at stable schedule and stable
volume owing to its characteristics. PT RPI has established their unique collecting system, which
enables them to secure biomass raw materials as reliable regular industrial materials. Another unique
collecting system is the development of forest plantation in their own method starting in 2002 and is
expected to start harvesting from 2006. The origin of the project with regard to colleting of biomass
raw material is well secured as following schedule.

Wood wastes for energy use to each components Unit:Dry ton
Use Origin 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total

Industry 0 0 0 0 0 0 0 0 0 0 0

Biomass wood Own factory 12,792 12,792 12,792 14,400 14,400 14,400 14,400 14,400 14,400 14,400 139,176

chip drier Forest plantatio 0 0 0 0 0 0 0 0 0 0 0
sub-total 12,792 12,792 12,792 14,400 14,400 14,400 14,400 14,400 14,400 14,400 139,176
Industry 0 0 0| 42,000 48,000 41,556 41,388 40,068 35244 36,000 284,256

Biomass Own factory 0 0 0 0 0 0 0 0 0 0 0

generator Forest plantatio 0 0 0 0 0 6,444 6,612 7,932 12,756 12,000 45,744
sub-total 0 0 0| 42,000 48,000] 48,000 48,000 48,000 48,000 48,000{ 330,000
Industry 0 0 0| 42,000 48,000 41,556] 41,388 40,068 35,244 36,000 284,256

Total Own factory 12,792 12,792 12,792 14,400 14,400 14,400 14,400 14,400 14,400 14,400| 139,176
Forest plantatio 0 0 0 0 0 6,444 6,612 7,932 12,756 12,000 45,744
sub-total 12,792 12,792 12,792| 56,400 62,400 62,400] 62,400 62,400 62,400 62,400 469,176

Supply of electricity to power grid by biomass fuel generation

The Project will reduce anthropogenic GHG emissions by displacing fossil fuel-based electricity
generation with GHG-neutral biomass electricity generation. Supply of the electric power to the
national grid is also available from technological and legal, regulation and institutional point of view.
This component will reduce the electricity originated by fossil fuel in using the one originated by
biomass fuel, which is characterized as carbon neutral material. As a result, fossil fuel consumption
will be reduced in a scale of grid connected area, for instance, national level. There is no emission
from biomass generators, because fuel is wood wastes, which is categorized as one of major biomass
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resources. Though more number of captive electricity producers has started supplying electricity by
connecting to power grid in Indonesia, the amount of supply is still low because of economic,
technological reasons and risks. As for biomass power generation, there has not been a successful case.
This project will be a good practice in the host country as a biomass power generation by a captive

electricity supplier.

A.4.5. Public funding of the project activity:

Any public funding is not involved in the project.
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\ B. Baseline methodology

| B.1 Title and reference of the methodology applied to the project activity:

As of now, no approved methodology is available in the UNFCCC website. Therefore, new
methodologies, which are most suitable for the proposed project activity, should be proposed.

This CDM project consists of two parts. Therefore, a title should be determined for each part. The title
of the new methodologies of this project is given below.

Methodology I. “Substitution of the fossil fuel by installation of biomass fuel facilities into
manufacturing process”

This methodology is composed of two components as follows.

- Biomass-typed wood chip drier component
The wood powder as biomass fuel will be used as substitute for diesel oil. A biomass-typed wood
chip drier will largely reduce the current use of diesel oil. This will result in a reduction of carbon
dioxide emissions from combustion of diesel oil. Therefore, the baseline of this component is
decided to the emission from the current use of the biomass fuel chip dryer.

- Biomass fuel power plant component
A biomass fuel power plant will be installed into a factory as substitute for a diesel oil power
plant. This displacement will largely eliminate carbon dioxide emissions from the current practice
of using the diesel oil power plant. Therefore, the baseline of this component is decided to the
emissions from current use of the diesel oil power plant.

Methodology Il. “ Supply of electricity to power grid by biomass fuel generation ”

- Electricity supply component
The sale of surplus electricity generated by the biomass fuel power plant will substitute for grid
electricity and result in reduction of carbon dioxide emissions from combustion of fossil fuel for
electric generation on the power grid. The calculation of the baseline GHG (Greenhouse Gas)
emission is described in Annex 3.

B.2.  Justification of the choice of the methodology and why it is applicable to the project
activity

Three approaches for baseline development has been suggested in the decision 17/CP7 of Modalities
and Procedures for CDM as defined in the article 12 of Kyoto Protocol, which are as below.

(a) Existing actual or historical emissions, as applicable

(b) Emissions from a technology that represents an economically attractive course of action, taking
into barriers to investment

(c) 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 percent of their category

Project developer shall select baseline methodology for the proposed project activity from the above
three alternative approaches mentioned, the one deemed most appropriate for the project activity,
taking into account any guidance by executive board and justify the appropriateness of their choice.
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This project consists of three components. The methodology described approach (a) is selected to
determine the baseline of each component.

Methodology I :
- Biomass —typed wood chip drier component
The first component of the biomass-typed wood chip drier is established by using approach (a),
which is applicable to the project, that fossil fuel will be substituted by biomass fuel as an
alternative energy in manufacturing process. The diesel-typed wood chip drier had been working
before it was displaced by the proposed drier. Therefore GHG emissions have been calculated by
actual recorded data and the baseline has been established.

- Biomass fuel power plant component
The second component of biomass fuel power plant is also established by approach (a). The diesel
oil power plant, which will be substituted by the biomass power plant, has been actually operated
and the data exists and available. Therefore, the establishment of baseline by using existing data is
appropriate to ensure the accurate baseline emission.

Methodology 11 :
- Electricity supply component

Approach (a) was used for the estimation of the baseline GHG emission in this component. This
project is a project that a part of the electricity of power grid will be transposed to the electricity,
which will be generated by biomass energy. The amount of GHG emission discharged in order to
generate the electricity to be transposed is equivalent to the amount of the baseline GHG emission.
In this case, the historical and prospective data of grid fuel mix on the power grid in Indonesia,
which was published by the Ministry of Energy and Mineral Resources of Indonesia, was used for
the calculation of GHG emissions. Therefore, approach (a) is appropriate for the estimation of the
baseline GHG emission.

Approach (b), which is based on the view that in the absence of the CDM project developer would
choose the most economically attractive option, was not selected. In order to assess the most
economically attractive option, the economic efficiency in the case with and without the project has to
be compared by developer’s perspective with taking into account all costs that would accrue in the
course of implementation. The approach (b) is one of the reasons to select the approach (a) for the
entire component. In all components, in conclusion, the baseline emission was calculated using the
existing data, which is described approach (a). Therefore, approach (b) was not selected to estimate the
baseline GHG emission.

Approach (c) is not appropriate to determine the project baseline, because there are no data to
determine and analyze the top 20 percent of the projects similar to the project in social, economic,
environmental and technological circumstances.

B.3.  Description of how the methodology is applied in the context of the project activity:
Baseline scenario and the calculation of baseline GHG emission are described as below.
Methodology I:

One component of this CDM project is the installation of biomass fuel facilities into manufacturing
process in the factory of P.T.RPI. Baseline scenario related to the biomass fuel facilities is that the
existing diesel oil facilities will not be retooled and will be continued to be used in manufacturing

process during a crediting period (2003-2012).

1. Determine fossil fuel consumption as baseline by consideration of energy efficiency
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Table B.3.1 shows the consumption of diesel oil and CO2 emission from both the diesel oil chip dryer
and diesel oil power plant during the crediting period on baseline scenario.

Table B.3.1 CO2 emission from the diesel oil facilities on baseline scenario
Unit; 1000 (t, litre, KgCO2)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total
Raw Material for Particle Board A 78.0 84.0 84.0 86.4 86.4 86.4 86.4 86.4 86.4 86.4 850.8
Production (t) ‘ ' ' ’ ' ' ’ ' ' ’ ‘
Consumption of
Diesel Qil B 2,984 3,168 3,123 3,166 3,121 3,076 3,032 2,989 2,946 2,904 30,512
Diesel-fuel|(litre)
Chip Dryer CO2 emission from
Diesel Oil Baseline C 7,833 8,315 8,196 8,310 8,191 8,074 7,958 7,845 7,733 7,622 80,076
KgCO02)
Consumption of
. Diesel Oil D 5,038 5,449 5,449 5,605 5,605 5,605 5,605 5,605 5,605 5,605 55,175
Diesel-fuel| .
(litre)
Power e
Plant |CO2 emission from
Diesel Oil Baseline E 13,224 | 14,302 | 14,302 | 14,710 | 14,710 | 14,710 | 14,710 | 14,710 | 14,710 | 14,710 | 144,799
KgC02)
co2 e.mlssmn from Diesel Oil 21,057 | 22,617 | 22,498 | 23,020 | 22,901 | 22,784 | 22,668 | 22,555 | 22,443 | 22,332 | 224,875
Baseline, sum total KgCO2)

There is a production plan in P.T.RPI to increase the production of particle boards during the crediting
period as shown in A of the particle board production. In this plan, the consumption of raw materials
for particle boards production in 2012 will increase for 10 % compared with that in 2002. The
calculation method is described as below.

Consumption of diesel oil at the diesel oil chip dryer (B) and the consumption of diesel oil at the diesel
oil power plant (D) is predicted the production from the past data and diesel oil input in manufacturing
process. Parameter determining the baseline is a change of total raw material volume for production as
dry weight ton. It is adopted for the below monitoring methodology. In the adopted methodology, a
proportion of the past amount of production per diesel oil input is basically assumed to continue.

In addition, improvement of energy efficiency is also taken into consideration in order to ensure the
baseline emission more conservatively. How to consider the improvement of the energy efficiency and
eventually how to predict the input diesel oil and is explicitly stated that; (i) the improvement rate of
energy efficiency for each facility could be calculated by using the actual data, (ii) from these data, the
tendency of annual improvement rate have to be checked. In the case of the proposed project, the
average improvement rate of the past four years will adapt to future improvement rate of energy
efficiency, because there are no data to use but the apparent tendency of improvement can be detected
in the data.

Actually, average annual improvement rate of efficiency of diesel oil use by the diesel oil chip dryer is
1.45% for the past four years(1995-1999), which rate has been input to above baseline data for the
diesel fuel drier component.

For the diesel oil power plant, the quantity of particle board production per diesel oil from 1995 to
2001 is approximately 5.4>10°° m*/l almost every year and the difference in data of each year might
be considered as an error within the allowable range. Therefore, energy efficiency would be assumed
to be consistent for the next decade.

By using these data, the consumption of diesel oil in each year (B and D) will be calculated.

2. Calculate CO2 emission from diesel oil consumption




RPI Biomass Project in Central Java PDD Page 12

CO2 emission from the diesel oil consumption would be calculated by the following formula, which is
quoted from the Guideline published by the Ministry of the Environment of Japan’.
Calculated data are shown in Table B.3.1 of C and E.

CO2 emission = Diesel oil consumption > Calorific value of diesel oil per unit > Emission factor
(KgCO02) 0] (M) (KgC0O2/MJ)

As “Calorific value of diesel oil per unit”, the value of 38.2 MJ/I is used, and as “Emission factor of
diesel oil”” the value of 0.0687 kgCO2/MJ is used. These data also quoted from the Guideline
published by the Ministry of the Environment of Japan.

In conclusion, baseline CO2 emission with the installation of both biomass fuel facilities is estimated
as 224,875 tCO2 in total.

Methodology II:

Another part of the proposed project is to connect the cable and to supply the power grid with
electricity to generated by a biomass fuel generator.

With regard to the baseline scenario, the biomass fuel power plant would not be installed and the
existing diesel oil power plant will continue to be used for the generation of electricity in the factory.
In this part, baseline is within the system boundary and related to surplus electricity to be sold to the
power grid.

1. Consider an operation margin and a build margin for the most suitable option to the project

It should be considered what part of the electricity within the proposed power grid will be replaced by
this project. The electricity supplied by this project will not give large influence for the construction of
future building plan of power plants, therefore the operating margin will be rather appropriate for this
project than the build margin. On the other hand, the project will most probably connect with large
area of power grid because there are few other alternatives, where more energy sources from coals
(‘primarily ) and natural gases ( subordinately ) are encouraged by the national policy, so that it is

more appropriate to introduce the average grid emission factor. In the case of Indonesia, Jave-Bali grid,
the dominant electricity grid occupying 81%of the national electricity, shows that 86.87% of the
energy sources are originated from fossil fuel, whereas 85.16% is the total national grid. Therefore, the
ratio in this PDD is more conservative and valid for baseline setting.

2. Get the ratio of fuel input to the power grid for each year during the crediting period in the project
area.

Table B.3.2 is the ratio of the power grid fuel input and power plant production in Indonesia. These
data, which are quoted from “Indonesia’s Energy Outlook 2010” published by the Ministry of Energy
and Mineral Resources of Indonesia, are the predicted data of the composition of electricity from raw
materials consumption. Production amount of electricity in Indonesia is adopted as parameter of the
baseline setting by finding the change of the total volume of the as described on the methodology I.

Table B.3.2 Ratio of the power plant fuel input and production of power plant in Indonesia

! Ministry of the Environment (2003. 7) “The calculation guideline of greenhouse gases discharged from project developer”
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2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Oil fuels 22.4 16.8 16.2 14.8 13.9 13.1 12.0 11.3 10.2 9.1
Coal 27.5 41.4 39.0 42.9 43.6 44 4 46.2 46.1 48.7 51.2
Geothermal 4.8 3.3 3.2 3.1 2.9 2.9 2.8 2.7 2.5 2.3
Hydropower 12.6 9.1 10.5 9.7 9.6 10.2 10.2 10.5 10.1 9.7
Natural gas 32.7 29.4 31.2 29.6 30.0 29.5 28.9 29.4 28.6 27.8
Total TWh)| 201 223 244 265 288 314 342 372 413 459

3. Calculate average grid emission factor during crediting period

From the above predicted data of the fuel input to the power plant, average grid emission factor (GR),
which means the CO2 emission from the production of electricity per unit, has been calculated as

below and is shown in the table B.3.3.

GR = >{(Emission factor)® > (Ratio of power plant fuel input)}
(KgCO2/KWh)  (KgCO2/KWh) (%)
Table B.3.3. Average grid emission factor during the crediting period (2003-2012)
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Average grid
emission factor 065 | 0.72 | 071 | 0.72 | 0.73 | 0.72 | 0.73 | 0.73 | 0.74 | 0.75
(KgCO2/KWh)

In addition, the data of each emission factor to use the calculation are shown below. These data are
from the EM model published by the World Bank.

Table B.3.4. Emission Factor of each fuel

Emission Factor
Oil fuels 0.721
Coal 0.988
Geothermal 0.415
Hydropower 0
Natural gas 0.61

4. Determine CO2 emission from the power grid where the amount is equivalent to the sales of
electricity produced by the biomass fuel power plant as part of the proposed project.

Table B.3.5 shows the associated data of the baseline scenario related to the supplied electricity from

the biomass fuel

power plant.

Table B.3.5 Associated data of baseline scenario based on the selling of electricity

2 Emission factor is calculated by EM model of the World Bank
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2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Total

Production of
Electricity
(1000KWh)

Eb

17,783

20,328

20,328

32,640

32,640

32,640

32,640

32,640

32,640

32,640

286,919

Consumption of
Electricity in
manufacuturing process
(1000KWh)

Ea

17,783

20,328

20,328

20,908

20,908

20,908

20,908

20,908

20,908

20,908

204,795

Sale of Electricity
(1000KWh)

(Eb-Ea)
*90.3%

10,593

10,593

10,593

10,593

10,593

10,593

10,593

74,151

CO2 emission from

electricity production

of public grid
1000KgCO2)

7,626

7,733

7,626

7,733

7,733

7,839

7,945

54,237

Biomass fuel power plant will produce 286,919,000KWh electricity for the project period (Eb) when
the proposed project is implemented. A part of the generated electricity will be used for the particle
board production (Ea), which becomes eventually equal to (Eb-Ea), would be sold to the power grid
with the proposed project. Actually, when electricity is supplied by using a transmission line, the loss
of electricity may occur. The loss of power distribution in Indonesia is 9.7%, which is the average of
the loss of power distribution in Indonesia. The data were quoted from “Electric Utilities Data Book,

ADB, 1998”.

From the above predicted data of selling electricity and average grid emission factor (GR), the
baseline GHG emission will be calculated as follows; which is described in G of table B.3.5

CO2 emission = sale of electricity amount > average grid emission factor
(KWh)

(KgCo2)

(KgCO2/KWh)

In conclusion, the total baseline emission of this project was estimated as below.

Table B.3.6 Total baseline emission of CO2 in methodology | & 11 (2003-2012)

year| 2003 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | Total
Methodology 1| 21,057 | 22,617 |22,498 | 23,020 (22,901 | 22,784 | 22,668 | 22,555 | 22,443 | 22,332 | 224,875
Methodology I 0 0 0 7,626 | 7,733 | 7,626 | 7,733 | 7,733 | 7,839 | 7,945 | 54,237
Total 21,057 | 22,617 | 22,498 | 30,646 (30,634 | 30,410 |30,401 | 30,288 | 30,282 | 30,277 | 279,112

B.4.  Description of how the anthropogenic emissions of GHG by sources are reduced below
those that would have occurred in the absence of the registered CDM project activity (i.e.
explanation of how and why this project is additional and therefore not the baseline

scenario)

To the establishment of a CDM project, reduction in the anthropogenic GHG emission, compared with

the condition in the absence of the proposed CDM project, has to be explained logically. The

installation of the proposed biomass fuel chip dryer and biomass fuel power plant was examined in
terms of the technological barriers, common practice and regulations ...etc...

Because of the following reasons, if the project are not carried out, that the proposed plants will not be

installed.

(a) Assessment of the technological barriers;

One of the possible barriers to the introduction of the proposed plants is a technological barrier.
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There are three types of technological barriers to invest and carry out the introduction of the biomass
fuel facilities: (i) biomass fuel facilities, (ii) biomass raw materials and (iii) labour skills to deal with
biomass.

Due to lack of technological knowledge and know how for the biomass fuel facilities and sale of
electricity via electrical grid, the proposed facilities has never been introduced into the project area. In
other words, there has never been similar equipment or similar project with biomass-related facilities
in this area.

At the same time, the conventional oil-based wood chip dryer and oil-based power plant are based on
the common boiler system. This technology has been in use commercially for more than a century, and
maintenance and replacement of parts were quite easy in the project area.

It is commonly known that grid based electricity is lack of quality and stability so that majority of
manufacturers install their own captive generating system in the country. In case of blackout or sharp
drop of voltage, PT RPI will suffer serious damage potentially resulting explosion inside the factory.
In this sense, development of electricity supply will engaged with risky opportunity so that it is
difficult to prospect a baseline scenario by setting the national grid consumption.

Secondly, it is difficult to maintain the supply of raw material for the biomass-related projects if there
is no consolidating system in the proposed area. This system can be a kind of business model, which
needs experiences to build up the system or an understanding about local society. Furthermore, in
order to build up the stable collection of material, it would be important to take part in a biomass
plantation by afforestation, where the further technical power would be necessary.

In addition, combustion efficiency will become remarkably low if the biomass fuel absorbs moisture.
The storage place of a large area in the factory is difficult to organize shelter from rain. It is better to
storage diesel oil in the existing fuel tank. Furthermore, diesel oil can be stored for along term
compared with raw biomass fuel.

(b) Assessment of common conscious and policies in the project area;

Because there is no social consciousness towards environment such as global warming and air
pollution, it must involve some difficulties for entrepreneur to introduce environmental friendly
technology without any economical attraction.

In addition, diesel oil is easy to acquire and affordable in Central Java although annual fluctuations in
prices. The Minister of Energy and Mineral Resources publicly proclaimed that the subsidies on
various fuel products should be maintained throughout 2004. He said that Law N0.25/2000 on the
2000-2004 National Development Program, which says that subsidies on all products except kerosene
(for only domestic use) must be scrapped by 2004, should revised. Therefore, it is appears that diesel
oil will continue to be available and affordable energy in the future so far.

For the monitoring of baseline, the national and sectoral policies of Indonesia will be studied. As of
now, the following trend concerning the policies should be monitored continuously.

In the expression about the biomass energy by the Ministry of Energy and Mineral Resources of
Indonesia, it is positive to use biomass as a source of energy effectively, and the project to sell or to
distribute surplus electric power to public or other factories via the PLN (National Electricity
Corporation of Indonesia) system or other effective district electrification development. Therefore, it is
practical and feasible to connect the project to the power grid in the proposed area.

(c) Assessment of economically attractive courses of action;

In order to assess economically attractive courses of action to introduce the biomass fuel facilities to
the factory, it is necessary to evaluate the long term cost effectiveness the introduction of the biomass
fuel facilities.

The comparison of the long term cost between the cost on baseline scenario and the project scenario is
as below;

Table B.3.7 Cost comparison baseline scenario and project scenario by both components
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Biomass chip dryer project
_Equmgnt Maintenance .ASh Labour | Diesel oil Biomass | Track cost for Total long
installation cost disposal cost cost cost transport term cost
cost cost (US$20/t) |(US$42,000*10
Baseline
cost 6,293 6,293
(1000US$
Project
cost 325 750 10 200 1,833 2,783 420 6,321
(1000US$
Biomass power plant project
Equipment . . .| Biomass Track cost
. . Maintenance Diesel oil for Sale of Total long
installation Labour cost cost L
cost cost cost (US$30/1) transport electricity [ term cost
(US$42,00
Baseline
cost 11,380 11,380
(1000US$
Project
cost 6,066 2,450 210 3,287 6,600 84 (-) 3,079 15,618
(1000US$

*Long term means the next decade period that is equal to the crediting period.
*The cost estimation was prepared by the proposed company.
*Maintenance cost, labour cost, track cost is earmarked as the amount of increases by installation of the proposed project.

From the above estimation, it is clear that there is no incentive to invest to the proposed project
without CDM activity, because the long term cost of installation of the project is higher than that of
the baseline scenario. In addition, the incentive to invest may lag because of a high risk of
implementation of the project.

B.5.  Description of how the definition of the project boundary related to the baseline
methodology is applied to the project activity:

The project boundary is defined by the decision of COP7 that project boundary should encompass all
GHG emissions generated from the CDM activities, which the project participants can control. The
project boundary is fixed as the figure below.
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Fig.B.5.1 Project boundary and GHG emissions related to the project (Baseline scenario)
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Fig.B.5.2 Project boundary and GHG emissions related to the project (Project scenario)

GHG emissions in the project boundary on the baseline scenario:

CO2 emissions from transportation of wooden materials:

Emissions of GHG accompanying transportation of wooden material is influenced by the transport
properties. The transport properties of wooden materials are influenced by the amount of particle
board production, but it is not influenced by the project implementation because this material is not
used as biomass fuel but is used as material of particle board. Therefore, this emission is excluded
from GHG emission to be calculated.

CO2 emissions from diesel oil combustion by the diesel oil chip dryer:

This CO2 emission is directly related to the project implementation. Therefore, it should be
calculated as the amount of baseline GHG emission.

CO2 emissions from diesel oil combustion by the diesel oil power plant:
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This CO2 emission is directly related to the project implementation. Therefore, it should be
calculated as the amount of baseline GHG emission.

CO2 emissions from power generation of the power grid :

This emission should be calculated as the baseline GHG emission. This CO2 emission is indirectly
related to the project implementation.

The following sources are supposed to be negligible small, accordingly to be excluded from GHGs

emissions to be calculated for the project;

- CO2 emissions from other machine operation in the factory:
GHG emission from this activity will be expected to be quite little compared with the proposed
total GHG emissions reduction by the project implementation.

- Methane emissions from the storage of wooden waste discharged from forestry management and
neighbouring wood-processing factories:
GHG emission from this activity will be expected to be quite little compared with the proposed
total GHG emissions reduction by the project implementation.

- CO2 emissions from commute of workers:
GHG emission from this activity will be expected to be quite little compared with expected total
GHG emissions reduction by the project implementation.

- Methane emissions from the sewage treatment in the factory:
The source of sewage is decomposed biomass materials. The biomass material is decomposed
because of long term storage. The carried-in material is used immediately and is not stored for a
long term because the area of the storage place in a factory is restricted, and it is necessary to make
the quality of material high for the production of high quality boards. It is expected not to be
promoted by project implementation that the decomposition of wooden materials and sewage
discharge. Therefore, the methane emission from sewage treatment is not influenced by the project
implementation and is excluded from GHG emission to be calculated.

B.6.  Details of baseline development

B.6.1 Date of completing the final draft of this baseline section (DD/MM/YYYY):
20/02/2004

B.6.2 Name of person/entity determining the baseline:
Sumitomo Forestry Co., Ltd. Environmental Business Division YK
6-4-1, Nishi-Shinjuku, Shinjuku-ku, Tokyo, 160-8360, Japan
Tel: +83-3-3349-7521
Fax: +83-3-5322-8290

\ C. Duration of the project activity / Crediting period

| C1 Duration of the project activity:

C.1.1. Starting date of the project activity: January 1, 2003
C.1.2. Expected operational lifetime of the project activity: 10y-Om

C.2 Choice of the crediting period and related information: (Please underline the appropriate
option (C.2.1 or C.2.2.) and fill accordingly)

C.2.1. Renewable crediting period (at most seven (7) years per period)

C.211. Starting date of the first crediting period (DD/MM/YYYY):



RPI Biomass Project in Central Java PDD Page 20

C.2.1.2. Length of the first crediting period (in years and months, e.g. two
years and four months would be shown as: 2y-4m):

C.2.2. Fixed crediting period (at most ten (10) years):

C.2.2.1. Starting date (DD/MM/YYYY):01/01/2003
C.222. Length (max 10 years): 10y-Om

Based on paras. 12 and 13 of decision 17/CP.7, the crediting period may start before the date of
registration of the proposed activity as a CDM project activity.

D. Monitoring methodology and plan

D.1. Name and reference of approved methodology applied to the project activity:

Monitoring methodology I. “ Monitoring Methodology for the substitution of the fossil fuel by
installation of biomass fuel facilities into manufacturing process.”

Monitoring methodology I1. “Monitoring Methodology for Supply of electricity to national grid by
biomass fuel generators.”

D.2.  Justification of the choice of the methodology and why it is applicable to the project
activity:

Both monitoring methodology are dealing with the fact that fossil fuel has been eliminated or reduced
by switching to biomass materials. Also it is important to monitor the quantity of biomass materials in
comparison to original planning by direct measurement for each item.

Monitoring methodology | aims to monitor the fact that proposed fossil fuel has been partially reduced
or totally eliminated owing to two components in question. It requires to be monitored by direct
measurement.

Monitoring methodology Il intends to monitor the fact that power generation is totally replaced by
biomass materials as well as its progress compared to its original designing. All the monitoring items
are also available by direct measurement.

Fig.D.1. shows the monitoring plan of the project encompassing the project boundary and GHG
emissions related to the project.
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D.3. Data to be collected in order to monitor emissions from the project activity, and how this data will be archived:
ID Data type Data variable | Data Measured Recording | Proportion | How will the | For how longis | Comment
number unit (m), frequency | of data to data be archived data
calculated be archived? kept?
(c) or monitored | (electronic/
estimated (e) paper)
Cl-1 Quantitative | Diesel oil Litre m Working 100% electronic 10years Negligible small but available by the
consumption period factory measurement system. This
by installation data will be collected for calculation
of facilities of CO2 emission.
T-1 Quantitative | Diesel oil Litre m Every 10% electronic 10years Available by the factory measurement
consumption month system. This emission will be
by wood calculated by T-1 and T-2 and is
collecting and equivalentto CO2.
transportation
M-1-1 Quantitative | Diesel Litre m Every 100% electronic 10years Available by the factory measurement
consumption month system. This emission is equivalent to
by biomass co2.
dryer
M-1-2 Qualitative Diesel Litre m Every 100% electronic 10years Available by the factory measurement
consumption month system. The consumption to old
to old (diesel) decompressed diesel generators. This
generators emission is equivalentto  CO2.
M-11-1 Quantitative | Electricity kWh m Every 100% electronic 10years Available by the factory measurement
generated by month system. Information is necessary
biomass through national communications to
generators get average grid emission factor.
M-11-2 Quantitative | Electricity self | kWh m Every 100% electronic 10years Available by the factory measurement
consumption month system. Information is necessary
in the total through national communications to
factory get average grid emission factor.
M-11-3 Quantitative | Electricity kWh m Every 100% electronic 10years Available by the factory measurement
soldtoa month system. Information is necessary
Power Grid through national communications to
get average grid emission factor.
M-11-4 Quantitative | Electricity loss | kWh ¢ (2)-(3)-(4) | Every 100% electronic 10years Available by the factory measurement
month system. Information is necessary
through national communications to
get average grid emission factor.
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Emission from construction and installation of the facilities are monitored by contractors and reported to the participants. Monitoring data will be checked
and verified by the participant’s management.

Emission form other machine operation, sewage treatment and commute of workers are checked and monitored by the factories day to day measurement
system.

Emissions from transportation of wood waste from suppliers are equal to their automobile fuel consumption. The consumption is available by monitoring
each supplier’s driving distance based by their application. Delivery sheet indicates the distance and price index depending on the distance.

Emission from Methodology | (M-1) are available to monitor by direct measurement including the factory’s measurement system.
Emission from Methodology Il (M-11) is converted from produced electricity by the project. The produced electricity is monitored by direct measurement.

The following sources are supposed to be negligible small, accordingly to be excluded from GHGs emissions to be calculated for the project;

— CO2 emissions from other machine operation in the factory:
GHG emission from this activity will be expected to be quite little compared with the proposed total GHG emissions reduction by the project
implementation.

— Methane emissions from the storage of wooden waste discharged from forestry management and neighbouring wood-processing factories:
GHG emission from this activity will be expected to be quite little compared with the proposed total GHG emissions reduction by the project
implementation.

- CO2 emissions from commute of workers:
GHG emission from this activity will be expected to be quite little compared with expected total GHG emissions reduction by the project implementation.

— Methane emissions from the sewage treatment in the factory:
The source of sewage is decomposed biomass materials. The biomass material is decomposed because of long term storage. The carried-in material is used
immediately and is not stored for a long term because the area of the storage place in a factory is restricted, and it is necessary to make the quality of
material high for the production of high quality boards. It is expected not to be promoted by project implementation that the decomposition of wooden
materials and sewage discharge. Therefore, the methane emission from sewage treatment is not influenced by the project implementation and is excluded
from GHG emission to be calculated.

All the data are available to confirm by the factory management.

D.4. Potential sources of emissions which are significant and reasonably attributable to the project activity, but which are not included in the
project boundary, and identification if and how data will be collected and archived on these emission sources.
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ID Data Data variable Data | Measured (m), | Recording | Proportio | How will the | For how long is Comment
numbe | type unit | calculated (¢) | frequency | nofdata | data be archived data
r or estimated to be archived? kept?
(e) monitore | (electronic/
d paper)
Leak-1 | Quanti | Additional consumption Litre | e Every 3 10% electronic 10years Available by the factory measuring
tative | of fossil fuel at other months system and dairy logs if indicated.
factories due to collecting
activities of wood waste
to PT RPI
Leak-2 | Quanti | Deforestation due to Carb | e Every 100% electronic 10years If indicated, this data should be
tative | collecting activities of on month estimated.
wood waste to PT RPI stock

These leakages will be monitored by regular sample checking.

According to the survey by TP RPI, all the timber wastes are produced in the Java island, in other words, there are no timber resources from outside of the
Java island, which are sometimes had to identify the place of origin. Therefore, it is possible to identify the origin. The survey also shows that the volume of
timber wastes in the territory is so abundant that the suppliers will not rush to other fossil fuel consumption or deforestation in the new forest, even though PT
RPI increase their collection volume in the project period. Actually one of main suppliers replied to RPI’s questions that they will happy to provide more
timber wastes, because the supplier is providing enough wastes to another clients. However,, PR RPI will continue the survey during the project period at
appropriate intervals.

D.5. Relevant data necessary for determining the baseline of anthropogenic emissions by sources of GHG within the project boundary and

identification if and how such data will be collected and archived.

ID Data type Data variable | Data Measured Recording | Proportion | How will the | For how long is | Comment

number unit (m), frequency | of data to data be archived data

calculated be archived? kept?
(c) or monitored | (electronic/
estimated (e) paper)

BL-1 Quantitative | Dry-weight of | Dry- m Every 100% electronic 10years This data is monitored to justify the
raw wood weight month baseline. Available by the factory
materials ton measurement system

BL-2 Quantitative | Electricity use | kWh m Every 100% electronic 10years This data is monitored to justify the
for the month baseline. Available by the factory
manufacturing measurement system. This monitoring
activities focuses on energy efficiency

improvement by measuring total
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electricity use for the manufacturing
activity.

BL-3 Quantitative

Average grid
emission
factor

CO2-
ton per
1kwWh

Every year

100%

electronic

10years

This data is monitored to justify the
baseline. Available by national
communications to get information of
average grid emission factor.

D.6. Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored. (data items in tables contained in
section D.3., D.4. and D.5 above, as applicable)

Monitoring plan will be established in order to cope with (i)adjustment, (ii)uncertainty (iii) check and review the data (iv)audit of the project implementation
and progress and (v) review the performance of the project. These data should be acquired and archived through project management. Since PT RPI possesses
1SO 9000, monitoring items should be get and archived as process of management system of the company.

Data Uncertainty level of data | Are QA/QC procedures | Outline explanation why QA/QC procedures are or are not being planned.

(Indicate table and ID (High/Medium/Low) planned for these data?

number e.g. 3.-1; 3.-2.)

BL-1 Low Yes Production volume of wood products and consumption volume of wood wastes are
recorded by the manufacturer’s own quality control system everyday. This data is
one of basic company management data, which are regularly checked by auditor.

BL-2 Low Yes Consumption volume of diesel oil is recorded by manufacturer’s production
activity on dairy basis.

BL-3 Low Yes This data will be calculated by figures from Indonesia energy plan. Therefore,
these figures should be updated consistently.

Cl-1 Low Yes Emission associated with installation and construction of the facility is measured
and reported by the construction company based on the regulation.

T-1 Low Yes Transportation logs are recorded by manufacturer’s production activity on dairy
basis.

M-1-1 Low Yes Consumption volume of diesel oil is recorded by manufacturer’s production
activity on dairy basis.

M-1-2 Low Yes Consumption volume of diesel oil is recorded by manufacturer’s production
activity on dairy basis.

M-11-1 Low Yes Electricity power is recorded on every hour basis accordingly to the manufacturer’s
production manual. The record is checked by management as one of the production
control datum.

M-11-2 Low Yes Electricity power is recorded on every hour basis accordingly to the manufacturer’s
production manual. The record is checked by management as one of the production
control datum.

M-11-3 Low Yes Electricity power is recorded on every hour basis accordingly to the manufacturer’s
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production manual. The record is checked by management as one of the production
control datum.

M-11-4 Low Yes Electricity power is recorded on every hour basis accordingly to the manufacturer’s
production manual. The record is checked by management as one of the production
control datum.

D.7 Name of person/entity determining the monitoring methodology:

| Sumitomo Forestry Co., Ltd. Environmental Business Division YK




RPI Biomass Project in Central Java Page 27

E. Calculation of GHG emissions by sources

E.l Description of formulae used to estimate anthropogenic emissions by sources of greenhouse gases
of the project activity within the project boundary: (for each gas, source, formulae/algorithm, emissions
in units of CO, equivalent)

Emissions dealt with the methodology are followings;

ID number Target Anthropogenic GHG
Source

T-1 Emission from wood transport Diesel CO2

M-I-1 Diesel consumption to dryer Diesel COo2

M-1-2 Diesel consumption to old (diesel) generator Diesel Co2

T-1 Emission from wood transport

This emission is dealing with diesel fuel consumed to transport additional wood wastes for generator from
the year of 2006 as following formulae, here consumption volume for biomass generator are additional in
this case i.e. 42,000-48,000 ton per year 2006 —2012 ;

The total number of driving distance for transportation is calculated as following formulae;

The weight of

wood wastes for / loading volume per 1 track x average distance per 1 track = total distance
biomass generator

(dry-ton) (5 dry-ton/track ) (50 km/trip/track )

The total number emission

of driving distance / diesel fuel expenses x calorific value per unit x coefficient = CO2 emission
for transportation
( km ) ( 6 km/L) (38.2MJ/L) (0.0687kgCO2/MJ) (CO2-ton)

Total per project period = total per month x 12months x project period

Average distance was calculated by company’s record, because the delivery system manipulates a
delivery bill on which volume, water contains and driving distance are specified.

Project emission CO2-ton
year| 2003 | 2004 | 2005 [ 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 Total

T-1 0 0 0 183 209 209 209 209 209 209 1,437

M-1-1 Diesel consumption to dryer
This emission is dealing with diesel fuel consumed for the chip dryer from the year 2003. Consumption
volume is measured by the manufacturer’s measuring system. The formulae is as following,

Diesel consumption x calorific value per unit x emission coefficient = CO2 emission
(L) (38.2MJ/L) (0.0687kgC0O2/MJ) (CO2-ton)

Total per project period = total per month x 12months x project period



RPI Biomass Project in Central Java Page 28

Project emission CO2-ton
year| 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 Total
M-1-1 2,149 [ 2,149 | 2,321 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 23,320

M-1-2 Diesel consumption to old generators

This emission is dealing with diesel fuel consumed for the old generators. Basically these generators will
not be used but in emergency, for instance, it may be used, when biomass generators are in trouble, etc.
The formulae is same as above Diesel consumption to dryer

Project emission CO2-ton
year| 2003 | 2004 | 2005 [ 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 Total

M-I-2 13,224 | 14,302 | 14,302 0 0 0 0 0 0 0 41,827

Consequently, the total emission by the project activity is;

year| 2003 | 2004 [ 2005 | 2006 | 2007 | 2008 | 2009 [ 2010 | 2011 2012 Total

Methodology I [¢-1 0 0 0 0 0 0 0 0 0 0 0
T-1 0 0 0 183 | 209 | 209 | 209 209 209 209 1,437

M-I-1 2,149 | 2,149 | 2,321 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 2,386 | 23,320

M-1-2 13,224 | 14,302 | 14,302 | 0 0 0 0 0 0 0 41,827

sub total 15,373 | 16,451 | 16,623 | 2,569 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 66,584
Methodology Il 0 0 0 0 0 0 0 0 0 0 0
sub total 0 0 0 0 0 0 0 0 0 0 0

Total 15,373 | 16,451 | 16,623 | 2,569 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 | 66,584

E.2 Description of formulae used to estimate leakage, defined as: the net change of anthropogenic
emissions by sources of greenhouse gases which occurs outside the project boundary, and that is
measurable and attributable to the project activity: (for each gas, source, formulae/algorithm, emissions
in units of CO, equivalent)

ID number Target Anthropogenic Source Data Unit

Leak-1 Additional consumption of fossil fuel at | diesel Litre
other factories due to collecting activities
of wood waste to PT RPI

Leak-2 Deforestation due to collecting activities | biomass Carbon stock
of wood waste to PT RPI equivalent to wood
volume

Leak-1 Additional consumption of fossil fuel at other factories due to collecting activities of wood waste to PT RPI
This emission is GHG emitted leaded from consequential consumption of fossil fuel at other factories by
way of compensation of biomass fuel. The amount will be estimated by checking the data recorded by the
other factories.

Leak-2 Deforestation due to collecting activities of wood waste to PT RPI

Acceleration of tree cutting could be occurred. Estimation of this leakage will be conducted by hearing.
RT.RPI also have nursery and distributes seedling for farmers for stable supply of materials of particle
board. If cutting tree will be accelerated, PT.RPI can be able to compensate the leakage by controlling of
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this seedling distribution. And acceleration of cutting tree can be controlled by adjustment of biomass
price.

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

The sum of E.1 and E.2 is obtained by simple addition. As a result, the quantity is the same as E.1

E.4 Description of formulae used to estimate the anthropogenic emissions by sources of greenhouse
gases of the baseline: (for each gas, source, formulae/algorithm, emissions in units of CO, equivalent)

Methodology I( See B.3. regarding methodology 1)
CO2 emission = Diesel oil consumption > Calorific value of diesel oil per unit > Emission factor
(KgC0O2) () (M) (KgCO2/MJ)

Methodology 11 ( See B.3. regarding methodology I1)
CO2 emission = sale of electricity amount > average grid emission factor
(KgCo02) (KWh) (KgCO2/KWh)

Total baseline emission (CO2-ton)
year| 2003 2004 | 2005 [ 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | Total
Methodology | | 21,057 | 22,617 [22,498 | 23,020 (22,901 | 22,784 (22,668 | 22,555 | 22,443 | 22,332 | 224,875
Methodology 11| 0 0 0 7,626 | 7,733 | 7,626 | 7,733 | 7,733 | 7,839 | 7,945 | 54,237
Total 21,057 | 22,617 {22,498 | 30,646 |30,634 | 30,410 |30,401 | 30,288 | 30,282 | 30,277 | 279,112

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

Emissions = GHG Emission GHG Emission
Reduction from Baseline from Project Activity
(ton CO2) (ton CO2) (ton CO2)

Total emission reduction by the project (CO2-ton)
year| 2003 | 2004 [ 2005 | 2006 | 2007 | 2008 [ 2009 | 2010 [ 2011 | 2012 [ Total
Baseline | 21,057 | 22,617 | 22,498 |23,020 | 22,901 | 22,784 | 22,668 | 22,555 |22,443 | 22,332 | 224,875

Methodology I | Emission | 15,373 | 16,451 | 16,623 | 2,569 | 2,595 | 2,595 | 2,595 | 2,595 | 2,595 [ 2,595 66,584
Reduction| 5,684 | 6,166 | 5,875 |20,451| 20,306 | 20,189 | 20,073 | 19,960 | 19,848 | 19,737 | 158,291

Baseline 0 0 0 7,626 | 7,733 | 7,626 | 7,733 | 7,733 | 7,839 | 7,945 | 54,237

Methodoolgy 11| Emission 0 0 0 0 0 0 0 0 0 0 0
Reduction 0 0 0 7,626 | 7,733 | 7,626 | 7,733 | 7,733 | 7,839 | 7,945 | 54,237
Total reduction 5,684 | 6,166 | 5,875 |28,077| 28,039 | 27,815 | 27,806 | 27,693 | 27,687 | 27,682 | 212,528

E.6 Table providing values obtained when applying formulae above: See B.4.(c)
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F. Environmental impacts

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

Environmental impacts should be considered before the project commences. If there is significant and
negative impacts, the project participants should implement environmental impact assessment based on
the host country’s regulation, which is called AMDAL in Indonesia and well established system under
BAPEDAL facilitated under the Ministry of Environment. If the project is small and no negative impacts,
the participants should voluntarily make a environmental management and monitoring plan before
starting.

F.2.  If impacts are considered significant by the project participants or the host Party:

No significant impacts are seen.

G. Stakeholders comments

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

No particular comments are presented at this stage.

G.2.  Summary of the comments received:

Same as above.

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

Same as above.
Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

(Please copy and paste table as needed)

Organization: Sumitomo Forestry Co., Ltd.
Street/P.0.Box: Nishi-shinjuku 6-14-1, Shinjuku-ku, Tokyo, Japan
Building: Green-tower building
City: Tokyo
State/Region: Tokyo
Postfix/ZIP: 160-8360
Country: Japan
Telephone: Japan-Tokyo0-03-5322-6669
FAX: Japan-Tokyo0-03-5322-6674
Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding is scheduled to this project.
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Annex 3

NEW BASELINE METHODOLOGY

| 1. Title of the proposed methodology:

This CDM project consists of two parts. Therefore, a title should be determined for each part. The title of
the new methodologies of this project is given below.

Methodology I. “Substitution of the fossil fuel by installation of biomass fuel facilities into
manufacturing process”
(Biomass fuel Chip Dryer Component and Biomass fuel Power Plant Component)
Methodology I1. “ Supply of electricity to power grid by biomass fuel generators ”
(Electricity Supply Component)
| 2. Description of the methodology:

2.1. General approach (Please check the appropriate option(s))

- Existing actual or historical emissions, as applicable;
For both methodologies
[ Emissions from a technology that represents an economically attractive course of action,
taking into account barriers to investment;
(. 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.

2.2. Overall description (other characteristics of the approach):

The installation of the biomass fuel chip dryer and biomass fuel power plant will result in a net reduction
of GHG emissions to the atmosphere from the following reasons:

Methodology I :

Wooden flour as biomass fuel will be used to substitute for diesel oil. Biomass fuel chip dryer and
biomass fuel power plant will largely reduce the current use of diesel oil. This will result in a reduction of
carbon dioxide emissions from combustion of diesel oil.

Methodology I :

The sales of surplus electricity generated by the biomass fuel power plant will substitute for grid
electricity and result in a reduction of carbon dioxide emissions from the combustion of fossil fuel for
electric generation. In other word, the baseline is equivalent to the quantity of electricity, which is
produced by the proposed biomass fuel energy plant and supplied ( sold ) to the power grid. The quantity
of electricity substituted will depends on a quantity of a sold electricity and fuel composition of the
connected power grid.

3. Key parameters/assumptions (including emission factors and activity levels), and data sources
considered and used:
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The proposed baseline methodology was developed in using the following key parameters and
assumption.
Data required for the estimation of baseline CO2 emissions and source is as below.

Methodology l:
The amount of diesel oil consumption based on the total amount of raw materials dry weight ton for
the production. Actual data recorded by P.T.RPI

- Per unit calorific value of diesel oil: The guidelines for calculation of GHG emissions from industry,
the Ministry of the Environment of Japan, July 2003

- CO2 emissions factor of diesel oil combustion: The guidelines for calculation of GHG emissions
from industry, the Ministry of the Environment of Japan, July 2003

Methodology In:
Historical and prospective data of grid fuel mix on the power grid in Indonesia: “INDONESIA’S
ENERGY OUTLOOK 2010, Centre for Energy Information CEI- MEMR, the Ministry of Energy
and Mineral Resources of Indonesia, May 2003

- CO2 Emission factor for each fuel type of power generation divided: The Environmental Manual for
Power Development Model (EM model)

- The amount of diesel oil consumption based on the total amount of raw materials dry weight ton for
the production. Actual data recorded by P.T.RPI

4, Definition of the project boundary related to the baseline methodology:

The project boundary shall encompass all anthropogenic emissions by sources of greenhouse gases that
are significant and reasonably attribute to the proposed project, and are possibly controlled under the
project.

It will be relatively easy for the project to draw the project boundary, because the geographical boundary
on the factory is clear, but transportation of wood wastes should be considered. Since it is indispensable

part of the project, activities of transportation is included in a boundary.

A flowchart of the project and the project boundary related to the baseline are shown as below.
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| 5. Assessment of uncertainties:
The uncertainty which can be assumed currently is as shown below.

Methodology I :

It is not certain that accuracy of forecast about the productive efficiency and technological innovation in
the factory, which will be related to the calculation of future demand of fossil fuel as energy to serve as
the baseline GHG emissions reduction.

In the process of manufacturing, it is common that productive efficiency goes up gradually year-by-year,
and there must be some technological innovation which is not predictable for the present situation. But
this productive efficiency or some technological innovation must be directly related to the demand of
fossil fuel, which affects the calculation of the baseline GHG emission reduction. The trend of
technological innovation should be checked continuously to justify the baseline as much as possible.
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Methodology 11 :

The composition of official generation mix in the grid is changeable. Therefore, it is uncertainty in the
project. This composition is effect on the GHG emission factor of the power grid, which will be used for
the calculation of the baseline GHG emission.

The future GHG emission as baseline scenario would be directly affected by the future composition of
power grid. In other words, average grid emission factor, which means the CO2 emission from the
production of electricity per unit, will be changed by the contents of predicting power grid fuel input.
This is because each fuel would neither generate the same electricity nor discharge the same GHG
emission by burning.

But this is uncertainty and difficult to estimate this future composition, because the energy mix will
susceptible to many reasons within the society, such as the introduction of energy regulation or policy of
both nation level and regional level, change of each fuel cost or availability of each fuel, and so on. That
is, after all, the project enterpriser or investor will choose the most economically attractive or most
acceptable project from every fuel power generation to connect the power grid.

To minimize the risk of over-estimation of emission reduction as a result of this uncertainty, the
methodology mandates the annual collection of the official data to monitor the grid emission factor.
Where the CER (Certified Emission Reductions) calculated will result in a downward revision of CER,
this will supplant the CER calculated.

However, an unforeseeable uncertainty will still exist. Therefore, the monitoring of uncertainty should be
conducted continuously to justify the baseline as much as possible. As result of assessment, if the
differential between the proposed baseline emission and actual baseline emission will be found, the data
of baseline GHG emission should be reconsidered to modify the baseline more accurate during the
implementation of the project.

6. Description of how the baseline methodology addresses the calculation of baseline emissions and
the determination of project additionality:

Methodology I :

To determine the baseline scenario with revealing the project additionality and calculate CER (Certified
Emission Reductions) of the proposed project, following step must be done;

i) Determine project additionality,

i) Determine baseline scenario,

iii) Estimate baseline emissions, project emissions and subsequent emission reductions (CER).

i) Determine project additionality

A CDM project activity is additional if anthropogenic emissions of greenhouse gases are reduced below
the level that would have occurred in the absence of the proposed CDM project activity. Additionality
testing for the proposed project of installation of biomass fuel facilities entails (a) assessment of barriers,
(b) common interest and knowledge, which both of them must be the primary causes that the proposed
project would not have been planned and implemented in the absent of CDM activity, and (c) the
assessment of economic attractive courses of action.

(a) One of the possible barriers is the technological barrier. There are three types of technological barriers
to invest and carry out the introduction of the biomass fuel facilities; (i) biomass fuel facilities, (ii)
biomass raw materials and (iii) labour skills to deal with biomass.

Technological barrier for the biomass fuel facilities is a lack of previous experience to introduce the
proposed facilities within the project area. In other words, there has never been similar equipment or
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similar project with biomass-related facilities in this area. Even if there is some similar kind of
experiences but all of them were not successful, project investor would hesitate to invest to these
technologies because there are many risks and no knowledge or know-how to succeed in investment and
gain profits.

Secondly, it is difficult to maintain the supply of raw material for the biomass-related projects if there is
no consolidating system in the proposed area. This system can be a kind of business model, which needs
experiences to build up the system or an understanding about local society. Furthermore, in order to build
up the stable collection of material, it would be important to take part in a biomass plantation by
afforestation, where further technical power would be necessary.

(b) In addition, if there is no social consciousness or common interest to environment disruption such as
global warming and air pollution, it must involve some difficulties for entrepreneur to introduce
environmental friendly technology without any economical attraction. For example environmental
consciousness can uplift in Japan with social concern of environment, the entrepreneur will invest these
technology or activity because of the image of the company.

(c) In order to assess economically attractive courses of action to introduce the biomass fuel facilities to
the private company, it is necessary to evaluate the long term cost of introduction of biomass fuel facility
in comparison with the condition without any changes in technology and input materials to generate
electricity. If the long term cost to introduce the new biomass facility is much higher than that of keeping
existing power plant, introduction of the new facility deliberately to the private company without CDM
activity is not feasible.

The long term cost must be included material cost, maintenance cost, labour cost and cost depreciation.
For new introduction of biomass facility, initial investment cost is needed to add and additional income
from sale of electricity to power grid is need to deduct from the cost if there is plan to supply the
electricity.

i) Determine baseline scenario

The baseline scenario represents the situation resulting in emissions in absence of the proposed CDM
project activity. In this baseline scenario, because of the barriers mentioned above, there are no changes in
fossil fuel facilities and input fossil fuel.

In the baseline with no change of input materials mix, the consumption of fossil fuel would be predicted
according to a change of total raw material volume for production as dry weight ton. It is adopted for the
below monitoring methodology. In the adopted methodology, a proportion of the past amount of
production per diesel oil input is basically assumed to continue. That is proportional of the past amount of
production per input fossil fuel. But there should be considered about the possibility of the improvement
of the energy efficiency with some technical innovation, because it is directly related to the emission of
greenhouse gases by the consumption of the fossil fuel. Therefore in order to become baseline more
conservative, it is also effective to consider the future energy efficiency.

In this methodology, the way to forecast productive efficiency for each year shall be proposed by using
actual data of the last 5-10 years. That is, by using past input-output data within the company, annual
productive efficiency and subsequently improvement rate of productive efficiency per annum could be
obtained, and calculated average of this improvement rate could be used for the future improvement rate
as an alternative.

iii) Estimate baseline emissions
Following the above baseline scenario, baseline emission related to the project of the installation of
biomass fuel facilities would be calculated as below,

1. Determine fossil fuel consumption as baseline by consideration of energy efficiency

Fossil fuel Raw materials for
Consumption production (last year)
(last year)
(9] Raw materials for production

(This year, planned)
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Fossil fuel Improvement rate
Consumption = > > of energy efficiency
(1) (%)

2. CO2 emission from each fossil fuel consumption is calculated by the following formula, which is
quoted from the Guidelines published by the Ministry of the Environment in Japan.®

CO2 emission = Fossil fuel consumption > Calorific value of fossil fuel per unit > Emission factor
(KgCO2) ) (MJN) (KgCO2/MJ)

3. Baseline emissions is the sum total of the CO2 emissions from consumption of each fossil fuel.

Total CO2 emission = > CO2 emission from each fossil fuel
(KgC02) (KgC02)

Methodology I :

The project, which will be adapted in this part of baseline methodology, is to connect and supply
electricity to power grid generated by biomass fuel generator that will be introduced in the proposed
project of I (b).

Since it is clear that the biomass power plant will not be introduced in a baseline scenario because of the
additionality which is already mentioned above in a previous chapter. At this part of methodology, it must
be enough to specify i) the baseline scenario and ii) calculation method of estimate baseline emission.

i) Determine baseline scenario

The baseline scenario without the proposed project of introduction of biomass fuel generator is the
continuation of the existing power plant and same input materials. The baseline is the quantity of
electricity and sold the connecting power grid. The supply ( sales ) of the electricity produced by the
proposed biomass fuel power plant is equivalent to the electricity discharged from the connecting power
grid.

i) Estimate baseline emissions
Following the above baseline scenario related to the project of supply of electricity to power grid by
biomass fuel generators would be calculated as below,

1. Consider an operation margin and a build margin for the most suitable option to the project

It should be considered what part of the electricity within the proposed power grid will be replaced by this
project. If the electricity supplied by the project gives large influence to the construction of future
building plan of power plants, the build margin will be appropriate. Otherwise, the operating margin will
be rather appropriate. Besides these two margins, if the project most connect with large area of power
grid because there are few other alternatives, another emission factor such as average grid will is more
appropriate.

% Ministry of the Environment (2003. 7) “The calculation guidelines of greenhouse gases discharged from project developer”
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2. Obtain a ratio of fuel input to general grid for each year during the crediting period in the project
area.

There are forecast data of the future ratio of fuel input to the general grid of Indonesia in “Indonesia’s
Energy Outlook 2010” published by the Ministry of Energy and Mineral Resources of Indonesia.
This includes oil fuels, coal, geothermal, hydropower and natural gas.

Here it is necessary to consider the energy mix of the grid where the project will connect so that the
project can find the appropriate mix of the energy sources.

3. Calculate average grid emission factor during the crediting period

By using predicted data of the ratio of fuel input to general grid, average grid emission factor (GR), which
means the CO2 emission from the production of electricity per unit, could be calculated using the
following formula. GR is the total value of emission factor of each fuel in consideration of each input
rate of power grid.

GR = > {(Emission factor) > (Ratio of power plant fuel input)}
(KgCO2/KWh)  (KgCO2/KWh) (%)

Data of emission factor of each fuel is calculated by EM model of the World Bank.

4. Determine the amount of CO2 emission from the power grid that is equivalent to the sales of electricity
produced by Biomass fuel Power Plant as proposed project.

It is calculated by the amount of electricity which is equal to the sales of electricity from the Biomass fuel
Power Plant and average grid emission factor.

CO2 emission = sale of electricity amount > average grid emission factor

(KgC02) (KWh) (KgCO2/KWh)
7. Description of how the baseline methodology addresses any potential leakage of the project
activity:

The leakage is defined by UNFCCC as the increase of anthropogenic emissions from sources of
greenhouse gases, which occurs elsewhere outside of the project boundary.

In the proposed project, the possible leakages identified are given below. The possible leakages will be
monitored during the project period and should be calculated accordingly.

- The consequential consumption of fossil fuel as substitution of biomass at other factories, which will be
lead by shortage of biomass fuel around the project area
- Acceleration of cutting trees, which will be lead by the purchase of biomass fuel

RT.RPI also have nursery and distributes seedling for farmers to acquire materials of particle board.
PT.RPI will control people’s deforestation activities by seedling distribution and public relationship.

8. Criteria used in developing the proposed baseline methodology, including an explanation of
how the baseline methodology was developed in a transparent and conservative manner:

Transparency:
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Methodology | & I11:

The data for the calculation of GHG emissions include the quantity of diesel oil consumption and the
quantity of electricity to be supplied to the power grid. These actual data will be recorded by the factory
constantly and easy to be disclosed in public.

Conservativeness:

Methodology I :

The project implementation will largely eliminate the current practice of dumping of wooden waste which
is discharged from the forestry management and manufacturing process. This will result in the reduction
of the GHG emission of carbon dioxide and methane from decomposing of wooden wastes. Greenhouse
effect of methane is 21 times as strong as that of carbon dioxide. But this reduction of methane is not
considered in the baseline emission because of conservativeness.

Methodology 11:
The baseline GHG emission of the project is underestimated with the consideration of the loss of
electricity on the power grid.

9. Assessment of strengths and weaknesses of the baseline methodology:
Strengths:

Methodology | & 11 :

In this project, the baseline GHG emission is calculated from the fuel consumption and the supply of
electricity to the power grid. The data of fuel consumption and the supply of electricity will be recorded
at the factory or electric substation constantly. The formula for the calculation of GHG emission is simple
so that it is easy to be verified and monitored.

Weakness:

Methodology |1 :

In the project, the baseline GHG emission will depend on consumption of raw materials for particle board
production. The production will be based on the production plan of the factory and be effected directly by
the trend of particle board market. Most of the produced particle board by the factory will be exported to
Japan. Therefore, the trend of market in Japan and currency exchange rates will largely affect the baseline
GHG emission indirectly.

For a biomass fuel project at the factory, a production will directly affect GHG baseline emission.
Therefore, the production plan of the factory should be monitored continually and the baseline emission
should be revised according to the change of production plan.

Methodology I1 :

For the methodology 11, baseline GHG emission will be affected by GHG emission factor of the power
grid. The emission factor will depend on the composition of power generation of the power grid indirectly.
In Indonesia, the policy of power sector is dynamic. Therefore, the publication, especially about energy
and resources sector, from Indonesian government should be checked constantly.

10. Other considerations, such as a description of how national and/or sectoral policies and
circumstances have been taken into account:

Methodology | & 11 :
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For the monitoring of baseline, the national and energy sectoral policies of Indonesia should be studied.
As of now, the following trend concerning the energy policies should be monitored continuously.

In the speech on the biomass energy by the Ministry of Energy and Mineral Resources of Indonesia, it is
positive to use biomass as energy effectively, the Government of Indonesia is prompting to sell or
distribute surplus electric power to public or other factories via the PLN (National Electricity Corporation
of Indonesia) system or other effective district electrification development. So it is practical and feasible
to connect to the power grid in the proposed area.

In Indonesia, Small Power Purchase Tariffs (SPPT) has been implemented to open the energy market to
private entrepreneurs and corporative. This legislation aims to promote the selling of privately produced
electricity to PLN, with the priorities that electricity production using agricultural, industrial and
municipal wastes. By these biomass energy and small scale power generation policies, the project, which
sells electricity via the power grid, seems to be feasible.

These policies will be affect the project baseline and additionality. Therefore, it is necessary to maintain
the monitoring of the policies of energy sector in Indonesia.
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Annex 4
NEW MONITORING METHODOLOGY

Proposed new monitoring methodology

Monitoring methodology I. “ The monitoring methodology for the substitution of the fossil fuel by
installation of biomass fuel facilities into manufacturing process.”

Monitoring methodology Il. “The monitoring methodology for supply of electricity to power grid by
biomass fuel generators.”

1. Brief description of new methodology

Monitoring methodology 1. *“ The monitoring methodology for the substitution of the fossil fuel by
installation of biomass fuel facilities into manufacturing process.”

This methodology covers the factory as a boundary and the targeted gas is all the GHGs emitted by the
project activity. The primary target of this monitoring methodology focuses the fact that emission from
fossil fuel has really eliminated or reduced as original planning by using direct measurement for each
items. To ensure the fact above mentioned, it is important to know whether the quantity of biomass wood
wastes ( raw materials for production ) are consumed as original planning. When partial fossil fuel is
reduced by the multi fuel firing etc. for wood chip dryer component, the fossil fuel really used is
monitored by checking the manufacturer’s fuel use statistics. It should be noted that the targeted fossil
fuel will disappear when the project is implemented, because it is fuel substitution, therefore its
consumption per unit that would have consumed to secure the baseline ( raw material wood ) is monitored.
When it comes to complete substitution such as biomass generators, monitoring should be done by
qualitatively knowing the manufacturer’s performance that they don’t really use them by checking
necessary documentation. Another factor is that of the improvement of the energy efficiency, the
manufacturing efficiency and relating all the emissions in the boundary.

Monitoring methodology I1. “The monitoring methodology for supply of electricity to national grid
by biomass fuel generators.”

The boundary covers from power generators, inside the factory territory to the connecting station to a
power grid. Fundamental mission of this monitoring is to know that fossil fuel has not been used as well
to know that biomass generation has been implemented as original planning. This monitoring is available
by direct measurement by the company. Monitoring should be done by knowing (1) generated electricity
(2) privately consumed electric power (3) sold electricity to a power company and eventually (4)
electricity loss from the factory to connecting station by estimating (1)-(2)-(3). As for the method, the
amount of power generation is monitored with the power generation meter in the factory. Private
consumption is monitored with the consumption meter in the factory. The sales amount is monitored with
sales record to a power company. The loss is monitored according to the difference using data (1)(2)(3).

The figure below shows monitoring plan encompassing project boundary and GHG emissions related to
the project;
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2. Data to be collected or used in order to monitor emissions from the project activity, and how this data to be archived.

ID Data type Data variable | Data Measured Recording | Proportion | How will the | For how long is | Comment

number unit (m), frequency | of data to data be archived data
calculated be archived? kept?
(c) or monitored | (electronic/
estimated (e) paper)

BL-1 Quantitative | Dry-weight of | Dry- m Every 100% electronic 10years This data is monitored to justify the
raw wood weight month baseline. Available by the factory
materials ton measurement system

BL-2 Quantitative | Electricity use | kWh m Every 100% electronic 10years This data is monitored to justify the
for the month baseline. Available by the factory
manufacturing measurement system. This monitoring
activities focuses on energy efficiency

improvement by measuring total
electricity use for the manufacturing
activity.

BL-3 Quantitative | Average grid | CO2- c Every year | 100% electronic 10years This data is monitored to justify the
emission ton per baseline. Available by national
factor 1kWh communications to get information of

average grid emission factor.

Cl-1 Quantitative | Diesel oil Litre m Working 100% electronic 10years Negligible small but available by the
consumption period factory measurement system. This
by installation data will be collected for calculation
of facilities of CO2 emission.

T-1 Quantitative | Diesel oil Litre m Every 10% electronic 10years Available by the factory measurement
consumption month system. This emission is equivalent to
by wood Co2.
collecting and
transportation

M-1-1 Quantitative | Diesel Litre m Every 100% electronic 10years Available by the factory measurement
consumption month system. This emission is equivalent to
by biomass COo2.
dryer

M-1-2 Qualitative Diesel Litre m Every 100% electronic 10years Available by the factory measurement
consumption month system. The consumption to old
to old decompressed diesel generators. This
generators emission is equivalentto  CO2.

M-11-1 Quantitative | Electricity kWh m Every 100% electronic 10years Available by the factory measurement
generated by month system. Information is necessary
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biomass through national communications to
generators get average grid emission factor.
M-11-2 Quantitative | Electricity kWh m Every 100% electronic 10years Available by the factory measurement
consumption month system. Information is necessary
total factory through national communications to
get average grid emission factor.
M-11-3 Quantitative | Electricity kWh m Every 100% electronic 10years Available by the factory measurement
sold to PLN month system. Information is necessary
through national communications to
get average grid emission factor.
M-I11-4 Quantitative | Electricity loss | kWh ¢ (1)-(2)-(3) | Every 100% electronic 10years Available by the factory measurement
month system. Information is necessary
through national communications to
get average grid emission factor.

The following sources are supposed to be negligible small, accordingly to be excluded from GHGs emissions to be calculated for the project;

- CO2 emissions from other machine operation in the factory:
GHG emission from this activity will be expected to be quite little compared with the proposed total GHG emissions reduction by the project
implementation.

- Methane emissions from the storage of wooden waste discharged from forestry management and neighbouring wood-processing factories:
GHG emission from this activity will be expected to be quite little compared with the proposed total GHG emissions reduction by the project
implementation.

— CO2 emissions from commute of workers:
GHG emission from this activity will be expected to be quite little compared with expected total GHG emissions reduction by the project implementation.

— Methane emissions from the sewage treatment in the factory:
The source of sewage is decomposed biomass materials. The biomass material is decomposed because of long term storage. The carried-in material is used
immediately and is not stored for a long term because the area of the storage place in a factory is restricted, and it is necessary to make the quality of
material high for the production of high quality boards. It is expected not to be promoted by project implementation that the decomposition of wooden
materials and sewage discharge. Therefore, the methane emission from sewage treatment is not influenced by the project implementation and is excluded
from GHG emission to be calculated.

All the data are available to confirm by the factory management.
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3. Potential sources of emissions which are significant and reasonably attributable to the project activity, but which are not included in the project
boundary, and identification if and how data will be collected and archived on these emission sources

Leakage may happen as for the activities of storage of wood wastes and transportation of wood wastes through plantation activities and transportation by
distributors outside the project boundary.

ID Data | Data variable Data | Measured (m), | Recording | Proportio | How will the | For how long is Comment
numbe | type unit calculated (c) | frequency | nofdata | databe archived data
r or estimated to be archived? kept?
(e) monitore | (electronic/
d paper)
Leak-1 | Quant | Additional litre e Every 3 10% electronic Minimum of two Available by the factory measuring
itativ | consumption of fossil months years after last system and dairy logs if indicated
e fuel at other factories issuance of CER by hearing or checking the existing
due to collecting data.
activities of wood
waste to PT RPI
Leak-2 | Quant | Deforestation due to Carbo | e Every 100% electronic Minimum of two If indicated, this data should be
itativ | collecting activitiesof | n month years after last estimated by hearing and
e wood waste to PT RPI | stock issuance of CER estimation.

Leak-1 Additional consumption of fossil fuel at other factories due to collecting activities of wood waste to the project
This emission is GHG emitted leaded from consequential consumption of fossil fuel at other factories by way of compensation of biomass fuel. The amount
will be estimated by checking the data recorded by the other factories.

CO2 emission = Diesel oil consumption > Calorific value of diesel oil per unit > Emission factor
(KgCO2) () (MJn) (KgCO2/MJ)

Leak-2 Deforestation due to collecting activities of wood waste to the project
Negligible little but available if required. This will be assumed by hearing and estimation from guantity of gathered biomass material.

Weight of Biomass disappeared > CO2 Absorption factor CO2 emission
by unexpected cutting by per biomass weight (kgCO2/year)
wood supplier (ton) (kgCO2/biomass-ton year)
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RT.RPI also have nursery and distributes seedling for farmers for stable supply of materials of particle board. If cutting tree will be accelerated, PT.RPI can
be able to compensate the leakage by controlling of this seedling distribution. And acceleration of cutting tree can be controlled by adjustment of biomass
price.

According to the survey by TP RPI, all the timber wastes are produced in the Java island, in other words, there are no timber resources from outside of the
Java island, which are sometimes had to identify the place of origin. Therefore, it is possible to identify the origin. The survey also shows that the volume of
timber wastes in the territory is so abundant that the suppliers will not rush to other fossil fuel consumption or deforestation in the new forest, even though PT
RPI increase their collection volume in the project period. Actually one of main suppliers replied to RPI’s questions that they will happy to provide more
timber wastes, because the supplier is providing enough wastes to another clients. However,, PR RPI will continue the survey during the project period at
appropriate intervals.

4. Assumptions used in elaborating the new methodology:
. The monitoring methodology for the substitution of the fossil fuel by installation of biomass fuel facilities into manufacturing process.

This component is free from assumptions because all the data is measurable whether it quantitative or qualitative.

I “The monitoring methodology for supply of electricity to national grid by biomass fuel generators.”
Information is necessary through national communications (official data) to get average grid emission factor as mentioned in baseline methodology.

5. Please indicate whether quality control (QC) and quality assurance (QA) procedures are being undertaken for the items monitored. (see tables in
sections 2 and 3 above)

Monitoring plan will be established in order to cope with (i)adjustment, (ii)uncertainty (iii) check and review the data (iv)audit of the project implementation
and progress and (v) review the performance of the project. These data should be acquired and archived through project management. Management system
including 1SO 14000, 9000 etc. are advisable from these purposes.

Data Uncertainty level of data | Are QA/QC procedures | Outline explanation why QA/QC procedures are or are not being planned.

(Indicate table and ID (High/Medium/Low) planned for these data?

number e.g. 3.-1; 3.-2.)

BL-1 Low Yes Production volume of wood products and consumption volume of wood wastes are

recorded by the manufacturer’s own quality control system everyday. This data is
one of basic company management data, which are regularly checked by auditor.

BL-2 Low Yes Consumption volume of diesel oil is recorded by manufacturer’s production
activity on dairy basis.




RPI Biomass Project in Central Java Page 47

BL-3 Low Yes This data will be calculated by figures from Indonesia energy plan. Therefore,
these figures should be updated consistently.

Cl-1 Low Yes Emission associated with installation and construction of the facility is measured
and reported by the construction company based on the regulation.

T-1 Low Yes Transportation logs are recorded by manufacturer’s production activity on dairy
basis.

M-1-1 Low Yes Consumption volume of diesel oil is recorded by manufacturer’s production
activity on dairy basis.

M-I1-2 Low Yes Consumption volume of diesel oil is recorded by manufacturer’s production
activity on dairy basis.

M-11-1 Low Yes Electricity power is recorded on every hour basis accordingly to the manufacturer’s

production manual. The record is checked by management as one of the production
control datum.

M-11-2 Low Yes Electricity power is recorded on every hour basis accordingly to the manufacturer’s
production manual. The record is checked by management as one of the production
control datum.

M-11-3 Low Yes Electricity power is recorded on every hour basis accordingly to the manufacturer’s
production manual. The record is checked by management as one of the production
control datum.

M-11-4 Low Yes Energy loss will be estimated by using of information from Indonesian energy plan
constantly.

6. What are the potential strengths and weaknesses of this methodology? ( please outline how the accuracy and completeness of the new methodology
compares to that of approved methodologies).

Strength
(1)Most of data can be obtained constantly by the production activity on dairy basis.

(2)Data of Electricity can be measured directory by gauge equipped in the factory.
(3)Emission of Methane can be measured directly by devices for chemical analysis.

Weakness
(1) Some data are difficult to actually measure.

7. Has the methodology been applied successfully elsewhere and, if so, in which circumstances?
This methodology has not been applied in the context of a CDM project.
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Annex 5
TABLE: BASELINE DATA

(Please provide a table containing the key elements used to determine the baseline (variables, parameters, data sources etc.). For approved methodologies
you may find a draft table on the UNFCCC CDM web site. For new methodologies, no predefined table structure is provided.)
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2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Oil fuels 22.41 16.78 16.16 14.82 13.92 13.06 12.00 11.29 10.17 9.14 8.18 731 6.51
Coal 2752 41.41 39.01 42.86 4358 44.36 46.16 46.14 48.66 51.15 53.62 56.04 58.42
Geothermal 4.78 3.32 3.22 3.07 2.92 2.90 2.76 2.71 2.48 2.25 2.04 1.85 1.67
Hydropower 12.60 9.07 10.46 9.65 9.61 10.18 10.16 10.46 10.08 9.69 9.29 8.88 8.46
Natural gas 32.70 29.42 31.15 29.60 29.97 29.49 28.92 29.40 28.62 27.77 26.87 25.92 24.94
Total Twh)| 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Emission Factor
Oil fuels 0.721
Coal 0.988
Geothermal 0.415
Hydropower 0
Natural gas 0.61
1kWh
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Average grid
emission factor 0.653 0.723 0.705 0.724 0.726 0.724 0.730 0.728 0.739 0.750 0.761 0.772 0.783
(KgCO2/KWh)
2-3
PDD B.S
2-4
CO2
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Methane | m
ton
Litre e
litre c
Litre m
Table E..1.5. Emission from overall project activity (tonCO2)
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Total
chipping 1,703 | 2,108 | 2,008 | 2,007 | 1,931 | 1,846 | 1,862 | 1,827 | 1,890 | 1,946 | 19,139
transport 172 206 198 198 191 184 185 183 188 193 1,898
generator 394 | 304 | 394 | 304 | 394 | 394 | 394 | 304 | 394 | 394 | 3937
start-up
Total 2269 | 2,708 | 2599 | 2,600 | 2515 | 2424 | 2441 | 2404 | 2,471 | 2533 | 24,973
E.2
E.3 E.1+E.2
E.1
E.4
|_
2006 | 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 | 2014 [ 2015 [ Total
Production of
plywood and A | 135 | 140 | 143 | 125 | 125 | 123 | 124 | 126 | 127 | 126 | 1,203
lumber
Consumption of
glr:;fi‘;?tr;wed B |24,102|24,102| 24,102 |24,102| 24,102 24,102| 24,102| 24,102 24,102 | 24,102 241,019
(1,000kWh)
CO2 emission
from above C |17,440|17,495|17,460|17,605| 17,543| 17,809 18,076 18,344| 18,611 |18,876| 179,260
electricity (ton
C02)
1]
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
Sale of Electricity D
(lOOOKWh) %00 3% 42,000 | 42,000 | 42,000 | 42,000 | 42,000 | 42,000 | 42,000 | 42,000 |42,000 | 42,000 420,000
CO2 emission from
electricity production E | 27.442 | 27530 | 27.475 | 27,703 | 27.606 | 28,065 | 28,445 | 28.862 |29.279 | 20696 | 282,103
of public grid
ton CO2)

10
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[ CO2-ton
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

Methodology | | 17,440 | 17,495 | 17,460 | 17,605 | 17,543 | 17,809 | 18,076 | 18344 | 18611 | 18,876 | 179,260
Methodology Il | 27,442 | 27,530 | 27,475 | 27,703 | 27,606 | 28,065 | 28,445 | 28862 | 29,279 | 29,696 | 282,103
Total 44882 | 45026 | 44,935 | 45309 | 45149 | 45874 | 46521 | 47,206 | 47,800 | 48572 | 461,363

E.5 E.5=E.4 E.3

Table E.5.1. Total emission reduction by the project Unit:(tonCO2)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
Baseline 44,882 | 45,026 | 44,935 | 45,309 | 45,149 [ 45,874 | 46,521 | 47,206 | 47,890

Emission 2,269 | 2,708 | 2,599 | 2,609 | 2,515 | 2,424 | 2,441 | 2,404 | 2,471
Reduction 42,613 | 42,318 | 42,335 | 42,699 | 42,634 | 43,450 | 44,080 | 44,802 | 45,419

48,572 | 461,363
2,533 | 24,973
46,039 | 436,390

436,390C0O2

AMDAL
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1-1 PT. Kutai Timber Indonesia
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30
1ISO9002 1S014001
PT. Kutai Timber Indonesia
1SO 1997 1S09002 2001 1SO14001
30 m3 25,000m3
11 m3 9000m3 m3
3,000m3
4 2 2 2
1-2
Plywood P1

Woodworking Process P2

KTI
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v
1-3
28,000m3 10,000m3 4,000m3
— 20,000m3/ _— 10,000m3/
— 3,000m3/
28,000m3/ - 7,000m3/
KTI
S / 8,000m3/ —|— 4,000m3/
- 4,000m3/
(m3/ )
7,000 2,000 9,000
1,000 1,000
1,000 1,000
7,000 4,000 11,000
1-4
PLN
2
1
MDF(Marine Diesel Fuel) 3,000KVA 3
15 2003 1 10
75 708 9
2
700kW
8,999,150kcal/hr 1,700kwW
12,000ton/ /2 60kw
6,000ton/ 1
260kW
7,000m3 125kW
755kW
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KTI
3,600kW
400kW
1 300kW
700kW
5,635,500kcal/hr
2,700ton/ /1
1,500-2,000m3
90,000
4,300kW
2,546kwW
PLN
KTI
\ \’
J
\l/ v \l/
(P1-1) P2-1 P1-2
(P2-2)
Plywood
2003/9 7,89

P1-1 1,266,000 KWh
P1-2 294,284 KWh

P1 1,560,284 KWh >=525Rp./KWh 818,787,925Rp.

P2-1 436,740 KWh



KTI

P2-2 12,725 KWh

P2 449,465 KWh >=607Rp./KWh 272,753,844Rp.

P1+P2 2,009,750 KWh -1,091,541,769Rp.

2,009,750KWh—=30 =24 2.8MW/h
1-5
KTI New Project Division
CDM
Mr. Heru Jhudiarto.

1-6

1-6-1

1975
1-6-2
2001

2-1

2-1-1

Page 15

15-20%

2002

2005
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60-65% 30-35%
2006
2-1-2
M3
M3
M3
wW w W- W
{ W-WwW / }
12
100-105
/ /
M3 g/cm3 %/100 g/cm3 M3
a b c d=bxc + b e=b/d f=dxe
0.70 0.60 0.50 0.90 0.67 0.60
0.15 0.30 0.50 0.45 0.67 0.30
0.15 0.60 0.50 0.90 0.67 0.60
0.56 0.50 0.83 0.67 0.56

0.56




2-2
2-2-1

2002
50%:50%

KTI 2001

KTI
10

40-50%

1.47(40%)
0.56(80%)

98,099M3
4,893M3

KTI Page 17

100%
175,981M3

96,000M3

2005

2010
68,669M3

2006 13,860m3

1985

1.50(40%)
1.50(60%?)

1.00(80%)
0.02(30%)

1.50(60%?7)

0.02(30%) 0.20(70%)

ton

Nangka 75ton
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2-2-2-1

1995 2003

1)
)

2006
2-2-2-2
2001

2006
2004-2005

2-2-2-3

2006

2-2-2-4

2-2-2-5

(1)

180,000M3

)
®)

2-2-3

2 P-1 No.1, No2

2-2-2-1

3

KTI
2004 2015
2005
5,437M3 2006
13,860m3
1

2005

60,000-80,000m3

P-2 No.

1995-2015

2003

Page 18

208,235M3 - 2010
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2001 2002
2,001 2,002
P-1 P-2 P1+P2 P-1 pP-2 P1+P2
Boiler Nol{Boiler No2| Sub Total |Boiler No3| Total |Boiler No1{Boiler No2 Sub Total|Boiler No3| Total
Jan 2,122 2,906 5,028 1,440 6,468 1,736 1,736 3,472 1,440 4912
Feb 1,706 2,224 3,929 1,440 5,369 1,610 1,610 3,219 1,440 4,659
Mar 1,646 2,768 4414 1,440 5,854 1,507 4534 6,041 1,440 7,481
Apr 1,802 3,046 4,849 1,440 6,289 1,617 4542 6,159 1,440 7,599
May 1,950 3,110 5,060 1,440 6,500 1,764 4,309 6,074 1,440 7514
Jun 1,698 2,838 4,536 1,440 5,976 1,810 3,872 5,682 1,440 7,122
Jul 1,835 3,055 4,890 1,440 6,330 1,630 4,606 6,236 1,440 7,676
Aug 1,680 3,408 5,088 1,440 6,528 1,988 3,486 5,474 1,440 6,914
Sep 1,668 2,896 4,564 1,440 6,004 1,976 4,275 6,251 1,440 7,691
Oct 1,489 4,060 5,549 1,440 6,989 2,109 5,073 7,183 1,440 8,623
Nov 1,637 4,655 6,292 1,440 7,732 2473 5,063 7,537 1,440 8,977
Dec 1,176 3,730 4,905 1,440 6,345 2,161 5,344 7,505 1,440 8,945
Total 20,409 38,696 59,105 17,280 76,385 22,381 48,449 70,831 17,280 88,111
Ave/month 1,701 3,225 4,925 1,440 6,365 1,865 4,037 5,903 1,440 7,343
70,000 90,000m3
2004 2008 82,000m3 2009 2015 87,000m3
3-1
3-1-1
Kiln dry
3
3-1-2
PLN National Grid
3-1-3
3-1-4

Musi Hutani Kursama
10-30MW
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3-2
3-2-1
2003
350 9 1,782,397kWh 61,110kWh
2,863kW 3,600+700=4,300kW
66 4AMW

PLN

TRAFO TRAFOP
P1

1 \
Woodworkin Sawmill P12 i
Plywood(P1-1) Po-1 9 P2-2) :Pl 2 :
To Plywood(P1)
2003
Month P1-1 P1-2 P1 Subtotal pP2-1 P2-2 P2 Subtotal Total Lectric Charge(Rp.)
(KWh) (KWh) (KWh) (KWh) (KWh) (KWh) (KWh) P1 Rp./KWh P2 Rp./KWh P1+P2 Rp./KWh
Jan 1,236,000.0 274,091.4 1,510,091.4| 470,839.8 0.0] 470,839.8| 1,980,931| 713,352,078 472| 251,051,358 533 964,403,436 487
Feb 1,140,000.0 258,775.2| 1,398,775.2| 417,461.7 0.0] 417,461.7| 1,816,237| 671,532,800 480| 230,043,148 551| 901,575,948 496
Mar 1,248,000.0 289,407.6| 1,537,407.6| 496,214.4] 0.0] 496,214.4| 2,033,622| 711,292,127 463| 263,451,752 531| 974,743,879 479
Apr 1,236,000.0 296,303.7[ 1,532,303.7| 486,156.0| 609.6] 486,765.6| 2,019,069| 755,520,492 493| 273,993,174 563 1,029,513,666 510

May [ 1,260,000.0]  298,246.8| 1,558,246.8| 486,613.2 6,819.9| 493,433.1| 2,051,680 763,221,987 490| 272,249,693 552|1,035,471,680 505

Jun 1,266,000.0 291,655.5| 1,557,655.5| 488,327.7 9,029.7| 497,357.4| 2,055,013| 769,585,836 494| 287,235,396 578]1,056,821,232 514
Jul 1,320,000.0 310,705.5| 1,630,705.5| 466,420.2 8,915.4| 475,335.6] 2,106,041| 851,337,634 522| 286,583,212 603]1,137,920,846 540

Aug 1,260,000.0 288,607.5 1,548,607.5| 409,956.0] 10,668.0] 420,624.0] 1,969,232| 815,193,943 526| 258,889,543 615/1,074,083,486 545

Sep 1,266,000.0 294,284.4 1,560,284.4| 436,740.3 12:725:4 449,465.7| 2,009,750 818,787,925 525 272,753,844 607(1,091,541,769 543

Total | 11,232,000.0] 2,602,077.6] 13,834,077.6| 4,158,729.3|  48,768.0| 4,207,497.3| 18,041,575|6,869,824,822|  497|2,396,251,120 570]9,266,075,942 514

3-2-2

3-2-3
PLN
RPI 4-6

3-2-4

1995-2003 2004-2015
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3-3
3-3-1
2006

AMW 5MW 10 10MW
_ _— _
Boiler
PLN

(10OMW)
%4

vy
Plywood(P1)

Q 300
150

Vy.
Woodworking
(P2)

/v v \/ \v/ “ (H20)

3-3-2 MW
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MW (
1US$= 8,000 IDR
10MW
8,700,000 US$
1,000,000 US$
9,700,000 US$
7
10
12,755 /
10 %
10MWx0.9=9MW
AMW
5MW
350 7/
US$= 8,000 IDR
volume unit unit price amount IDR_|amount US$| amount US$
Staff 6| persons 4,000,000{ 24,000,000 3,000 36,000
Non-staff 24| persons 2,000,000 48,000,000 6,000 72,000
72,000,000 9,000 108,000
10
7 679,000
5 485,000
1 set 50,000,000{ 50,000,000 6,250 75,000
50,000,000 6,250( 1,239,000
122,000,000 15250f 1,347,000
Operation |Labor 1|  set 35,000,000 35,000,000 4,375 52,500
Raw water 1 set 1,500,000 1,500,000 188 2,250
Diesel oil 1 set 9,000,000 9,000,000 1,125 13,500
Chemical 1 set 70,000,000{ 70,000,000 8,750 105,000
char F/analysis 1|  set 420,000 420,000 53 630
Repair material 1 set 30,000,000 30,000,000 3,750 45,000
Lubication oil 1  set 2,100,000 2,100,000 263 3,150
others
office 1 set 100,000 100,000 13 150
PLN standby fee 1|  set 10,000,000 10,000,000 1,250 15,000
Operation s.total 158,120,000 19,765 237,180
Biomass material 12,755 m3 150,000] 1,913,250,000 239,156| 2,869,875
158,120,000 258,921 3,107,055
280,120,000 274,171] 4,454,055

3-3-3

3-3-4

FLOW SYSTEM 10MW

10MW

25,000,000,000 kcal/month

3,500 kcal/kg
7,142,857 kg/month
7,143 t/month(

12,755 m3/month(
153,061 m3/year(

0.56

12,755m3
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(1) 10
Chemical
150,000Rp/m3
150,000Rp/m3
10
(2)CDM
3 CDM
CER US$
Rupih/ (1,000US$) A B 1US$/
Rupih 1kWh CO2-ton
/m3
200,000 550 0 80,459 -36,538 -19,968 184
100,000 550 10 80,459 -13,062 +3,507 184
0 1,000 10 80,459 +6,069 +36,197 184
A
B
2




1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
201,660] 193,293 189,613 180,184| 193349| 182479 178,733] 175981| 208,235] 208,235
108,000 108,000 108,000f 108,000| 108,000| 102,000 96,000 90,000 108,000 108,000
30,000 25,000 20,000 10,000 25,000 20,000 15,000 12,000 30,000 30,000
55,000 55,000 55,000 55,000 55,000 55,000 0 0 65,000 65,000
8,660 5,293 6,613 7,184 5,349 5479 8,628 3,150 5,253 5,253
201660] 193,293| 189,613 180,184| 193349| 182479 119628| 105150| 208253| 208,253
12,000 12,000 12,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000
24,000 24,000 24,000 36,000 36,000 36,000 78,000 78,000 78,000 78,000
36,000 36,000 36,000 54,000 54,000 54,000 96,000 96,000 96,000 96,000
20,000 20,000 20,000 30,000 30,000 30,000 48,000 48,000 48,000] 48,000
4,000 4,000 4,000 6,000 6,000 6,000 17,000 17,000 17,000 17,000
12,000 12,000 12,000 18,000 18,000 18,000 31,000 31,000 31,000 31,000
36,000 36,000 36,000 54,000 54,000 54,000 96,000 96,000 96,000 96,000
237,660] 229,293 225613| 234,184| 247349| 236479 274733] 271981| 304235] 304,235
108,000 108,000 108,000f 108,000| 108,000| 102,000 96,000 90,000 108,000 108,000
50,000 45,000 40,000] 40,000 55,000 50,000 63,000 60,000 78,000 78,000
59,000 59,000 59,000 61,000 61,000 61,000 17,000 17,000 82,000 82,000
20,660 17,293 18,613 25,184 23,349 23,479 39,628 34,150 36,253 36,253
237,660] 229,293 225613 234,184| 247349| 236479] 215628] 201,150| 304253| 304,253
2,006 2,007 2,008 2,009 2,010 2,011 2,012 2,013 2,014 2,015
208,235] 208,235 208,235 240,000| ?240,000| 240,000| 240,000| 240,000| 240,000] 240,000
108,000 108,000 108,000 120,000| 120,000| 120,000{ 120,000| 120,000| 120,000] 120,000
30,000 30,000 30,000 36,000 36,000 36,000 36,000 36,000 36,000 36,000
65,000 65,000 65,000 70,000 70,000 70,000 70,000 70,000 70,000 70,000
5,253 5,253 5,253 14,000 14,000 14,000 14,000 14,000 14,000 14,000
208,253| 208,253 208,253 240,000| 240,000| 240,000] 240,000| 240,000| 240,000] 240,000
18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000
78,000 78,000 78,000 78,000 78,000 78,000 78,000 78,000 78,000 78,000
96,000 96,000 96,000 96,000 96,000 96,000 96,000 96,000 96,000 96,000
48,000] 48,000 48,000] 48,000 48,000] 48,000 48,000 48,000 48,000] 48,000
17,000 17,000 17,000 17,000 17,000 17,000 17,000 17,000 17,000 17,000
31,000 31,000 31,000 31,000 31,000 31,000 31,000 31,000 31,000 31,000
96,000 96,000 96,000 96,000 96,000 96,000 96,000 96,000 96,000 96,000
304,235] 304,235| 304,235 336,000 336,000 336,000] 336,000] 336,000 336,000] 336,000
108,000 108,000 108,000 120,000| 120,000| 120,000{ 120,000| 120,000| 120,000] 120,000
78,000 78,000 78,000 84,000 84,000 84,000 84,000 84,000 84,000 84,000
82,000 82,000 82,000 87,000 87,000 87,000 87,000 87,000 87,000 87,000
36,253 36,253 36,253| 45,000 45,000] 45,000 45,000 45,000 45,000] 45,000
304,253] 304,253 304,253 336,000 336,000] 336,000] 336,000] 336,000] 336,000] 336,000

1 1995-2002
2



2,001 2,002

P-1 p-2 P1+P2 P-1 p-2 P1+P2

Boiler Nol1|Boiler No2[ Sub Total [Boiler No3] Total |Boiler Nol|Boiler No2| Sub Total|Boiler No3] Total
Jan 2,122 2,906 5,028 1,440 6,468 1,736 1,736 3,472 1,440 4912
Feb 1,706 2,224 3,929 1,440 5,369 1,610 1,610 3,219 1,440 4,659
Mar 1,646 2,768 4414 1,440 5,854 1,507 4534 6,041 1,440 7,481
Apr 1,802 3,046 4,849 1,440 6,289 1,617 4542 6,159 1,440 7,599
May 1,950 3,110 5,060 1,440 6,500 1,764 4,309 6,074 1,440 7,514
Jun 1,698 2,838 4536 1,440 5,976 1,810 3,872 5,682 1,440 7,122
Jul 1,835 3,055 4,890 1,440 6,330 1,630 4,606 6,236 1,440 7,676
Aug 1,680 3,408 5,088 1,440 6,528 1,988 3,486 5,474 1,440 6,914
Sep 1,668 2,896 4564 1,440 6,004 1,976 4,275 6,251 1,440 7,691
Oct 1,489 4,060 5,549 1,440 6,989 2,109 5,073 7,183 1,440 8,623
Nov 1,637 4,655 6,292 1,440 7,732 2,473 5,063 7,537 1,440 8,977
Dec 1,176 3,730 4,905 1,440 6,345 2,161 5,344 7,505 1,440 8,945
Total 20,409 38,696 59,105 17,280 76,385 22,381 48,449 70,831 17,280 88,111
Ave/month 1,701 3,225 4,925 1,440 6,365 1,865 4,037 5,903 1,440 7,343




M3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020  [2001-2020
0 5437 5437 5437 10874 0 8,699 4,893 8,155 5437 0 0 4,349 4,349 6,524 6,524 2,175 3,262 81,552
0 0 0 84,923 99,239| 109,306 97,389 98,099 88,853 93,568 99473| 102,876 99,741 84,358 91,916 90,262 92,748 93,058| 1,425,809
0 5437 5437 90,360] 110,113 109306 106,088 102992 97,008 99,005 99473| 102,876 104,090 88,707 98,440 96,786 94,923 96,320] 1,507,361
M3
1 2 3 4 5 6 7 8 9 10 11 12
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 total
0 453 453 453 906 0 725 408 680 453 4,531
0 0 0 7,077 8,270 9,109 8116 8,175 7,404 7,797 55,948
0 453 453 7,530 9,176 9,109 8,841 8,583 8,084 8,250 60,479
M3)
1 2 3 4 5 6 7 8 9 10 11 12 113 14 15 16 17 18 19 20
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020  [2001-2020
0 0 0 25477 29,772 32,792 29217 29,430 26,656 28,070 29,842 30,863 29,922 25,307 27,575 27,079 27,824 27917| 427,743
0 0 0 59,446 69,467 76,514 68,172 68,669 62,197 65,498 69,631 72,013 69,819 59,051 64,341 63,183 64,924 65,141] 998,066
0 5437 5437 5437 10874 0 8,699 4,893 8,155 5437 0 0 4,349 4,349 6,524 6,524 2,175 3,262 81,552
0 5437 5437 64,883 80,341 76,514 76,871 73,562 70,352 70,935 69,631 72,013 74,168 63,400 70,865 69,707 67,099 68,403] 1,079,618
0 5437 5437 90,360] 110,113 109306 106,088 102992 97,008 99,005 99473| 102,876 104,090 88,707 98,440 96,786 94,923 96,320] 1,507,361




M3/

1 A |Probolinggo 4 1,000 625 375 local market
2 B [Probolinggo 7 2,000 1,250 750 local market
3 C |Probolinggo 7 875 500 375 local market
4 D |Lumajang 35 1,500 875 625 local market 375m3, pallet 250am3
5 E [Lumajang 40 3,250 1,750 1,500 local market 1,000m3, pallet 500am3
6 F [Lumajang 41 100 50 50 no use
7 G |Lumajang 45 900 400 500 local market
8 H [Lumajang 47 650 300 350 local market
9 | [Lumajang 50 1,500 875 625 local market 375m3, pallet 250am3
10 J [Lumajang 55 1,125 500 625 boiler

331 12,900 7,125 5,775

M3/

1 A |Probolinggo 4 1,000 625 375 75(local market
2 B [Probolinggo 7 2,000 1,250 750 150{local market
3 C |Probolinggo 7 875 500 375 75|local market
4 D |Lumajang 35 1,500 875 625 125|local market 375m3, pallet 250am3
5 E [Lumajang 40 3,250 1,750 1,500 300]local market 1,000m3, pallet 500am3]
6 F [Lumajang 41 100 50 50 10[no use
7 G |Lumajang 45 900 400 500 100|local market
8 H [Lumajang 47 650 300 350 70(local market
9 | [Lumajang 50 1,500 875 625 125|local market 375m3, pallet 250am3
10 J [Lumajang 55 1,125 500 625 125(boiler

331 12,900 7,125 5,775 1,155

M3/

1 A |Probolinggo 4 12,000 7,500 4,500 900(local market
2 B [Probolinggo 7 24,000 15,000 9,000 1,800]local market
3 C |Probolinggo 7 10,500 6,000 4,500 900]local market
4 D |Lumajang 35 18,000 10,500 7,500 1,500(local market 375m3, pallet 250am3
5 E [Lumajang 40 39,000 21,000 18,000 3,600]local market 1,000m3, pallet 500am3
6 F [Lumajang 41 1,200 600 600 120|no use
7 G |Lumajang 45 10,800 4,800 6,000 1,200{local market
8 H [Lumajang 47 7,800 3,600 4,200 840]local market
9 | [Lumajang 50 18,000 10,500 7,500 1,500(local market 375m3, pallet 250am3
10 J __|Lumajang 55 13,500 6,000 7,500 1,5001boiler

331] 154,800f 85,500 69,300 13,860




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 TOTAL
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 [1995-2015
201,660] 193,293| 189,613 180,184| 193349( 182479 178,733 175981| 208,235 208,235 215000| 180,000| 180,000| 180,000{ 180,000{ 180,000{ 180,000{ 180,000f 180,000 180,000 180,000| 3,926,762
(in put) 0 5437 5437| 90,360| 110,113| 109,306 106,088 102992 97,008 99,005 99473| 102,876| 104,090 1,032,185
0 0 0| 13860/ 13860) 13,860] 13,860| 13,860| 13860| 13,860| 13.860[ 13860/ 133860 138,600
201,660| 193293| 189,613| 180,184 193,349 182479 178733| 175981| 208235| 213,672| 220437| 284220| 303973| 303,166 299,948/ 296,852| 290,868| 292865| 293,333 296,736] 297,950\ 5097547
108,000| 108,000{ 108,000 108,000 108,000| 102,000 96,000 90,000{ 108,000{ 108,000/ 108,000] 90,000/ 90,000 90,000{ 90,000{ 90,000{ 90,000{ 90,000{ 90,000 90,000/ 90,000| 2,052,000
30,000{ 25,000 20,000 10,000| 25,000{ 20,000 15,000 12,000) 30,000 29,982| 36,747| 19,747| 19,747| 19,747 6,000 6,000 6,000 6,000 6,000 6,000 6,000 354,970
55,000{ 55,000 55000| 55000/ 55000{ 55,000 59,105 70,807 65000 65000/ 65000 65000] 65000 65000{ 70,000{ 70,000{ 70,000{ 70,000{ 70,000{ 70,000/ 70,000 1339912
8,660 5,293 6,613 7,184 5,349 5479 8,628 3,150 5,253 5,253 5,253 5,253 5,253 5253| 14,000{ 14,000{ 14,000{ 14,000f 14,000{ 14,000] 14,000 179,874
201,660| 193293| 189613| 180184| 193349| 182479| 178733| 175957| 208253| 208,235| 215000 180,000/ 180,000| 180,000/ 180,000 180,000/ 180,000/ 180,000| 180,000| 180,000/ 180,000 3,926,756
0 0 0| 25477\ 29,772 32,792| 29217| 29/430| 26,656| 28,070 29,842 30,863 29922 292,040
0 5437 5437| 64883| 80341 76514| 76871 73562 70352 70935 69,631 72,013 74,168 740,145
(out put) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 5437 5437] 90,360| 110,113| 109,306| 106,088| 102992| 97,008 99,005 99473| 102,876| 104,090 1,032,185
0 0 0| 13860/ 13860| 13,860| 13,860| 13,860| 13860| 13.860| 13860[ 13860/ 133860 138,600
201,660| 193293| 189613| 180184| 193349| 182479| 178733| 175957| 208253| 213672 220437 284,220| 303973| 303166| 299948| 296,852| 290,868 292865| 293333| 296,736 297,950 5,097,541
108,000| 108,000{ 108,000 108,000 108,000| 102,000 96,000 90,000{ 108,000{ 108,000 108,000 115477| 119,772| 122,792| 119217| 119/430| 116,656 118,070 119,842| 120,863| 119,922| 2,344,040
30,000{ 25,000| 20,000 10,000| 25,000{ 20,000 15,000 12,000) 30,000 29,982| 36,747| 19,747| 19,747| 19,747 6,000 6,000 6,000 6,000 6,000 6,000 6,000 354,970
55,000{ 55,000| 55000| 55000/ 55000{ 55,000 59,105 70,807 65000 70437| 70437| 143,743| 159,201| 155374 160,731 157422 154212 154,795 153491| 155873| 158,028| 2,218,657
8,660 5,293 6,613 7,184 5,349 5479 8,628 3150 5,253 5,253 5,253 5,253 5,253 5253| 14,000{ 14,000{ 14,000{ 14,000/ 14,000f 14,000] 14,000 179,874
201660| 193293| 189,613| 180,184 193,349 182479 178733| 175957| 208253 213,672| 220437| 284220| 303973| 303,166 299,948 296,852| 290,868| 292865| 293,333 296,736| 297,950| 5097541
(out put) 36,000/ 36,000] 36,000 54,000] 54,000{ 54,000 96,000 96,000/ 96,000{ 96,000/ 96,000] 96,000] 96,000 96,000] 96,000] 96,000] 96,000| 96,000{ 96,000{ 96,000| 96,000 1,710,000
20,000{ 20,000 20,000] 30,000| 30,000{ 30,000 48,000 48,000( 48,000 48000 48000 48,000 48000| 48000| 48000| 48000| 48000| 48000 48000 48000( 48,000 870,000
4,000 4,000 4,000 6,000 6,000 6,000 17,000 17,000) 17,000f 17,000 17,000 17,000 17,000{ 17,000{ 17,000{ 17,000{ 17,000{ 17,000( 17,000{ 17,000 17,000 285,000
(out put) 12,000{ 12,000| 12,000 18,000/ 18,000{ 18,000 31,000 31,000{ 31,000{ 31,000/ 31,000/ 31,000] 31,000] 31,000] 31,000 31,000 31,000{ 31,000[ 31,000{ 31,000{ 31,000 555,000
36,000] 36,000] 36,000 54,000] 54,000{ 54,000 96,000 96,000/ 96,000{ 96,000/ 96,000] 96,000] 96,000 96,000] 96,000] 96,000] 96,000] 96,000{ 96,000{ 96,000| 96,000 1,710,000
201,660| 193,293| 189,613 180,184| 193349( 182479 178733 175981| 208235 208,235 215000| 180,000 180,000| 180,000{ 180,000{ 180,000{ 180,000{ 180,000{ 180,000( 180,000/ 180,000| 3,926,762
36,000{ 36,000] 36,000] 54,000| 54,000{ 54,000 96,000 96,000{ 96,000{ 96,000/ 96,000] 96,000) 96,000 96,000 96,000| 96,000| 96,000( 96,000{ 96,000{ 96,000/ 96,000 1,710,000
(in put) 0 0 0 0 0 0 0 0 0 5437 5437| 90,360| 110,113| 109,306 106,088 102992 97,008 99,005 99473| 102,876| 104,090 1,032,185
0 0 0 0 0 0 0 0 0 0 0| 13860/ 13860| 13,860| 13,860| 13,860| 13860| 13.860| 13860[ 13860/ 133860 138,600
237,660| 229,293| 225613| 234,184| 247,349 236479 274733| 271981| 304,235 309,672 316437| 380,220| 399973| 399,166 395948 392,852| 386,868| 388,865 389,333 392,736/ 393,950| 6,807,547
108,000| 108,000{ 108,000 108,000 108,000| 102,000 96,000 90,000{ 108,000{ 108,000/ 108,000] 90,000 90,000 90,000{ 90,000{ 90,000{ 90,000{ 90,000{ 90,000{ 90,000/ 90,000| 2,052,000
30,000{ 25,000 20,000 10,000| 25,000{ 20,000 15,000 12,000) 30,000 29,982| 36,747| 19,747| 19,747| 19,747 6,000 6,000 6,000 6,000 6,000 6,000 6,000 354,970
20,000{ 20,000 20,000] 30,000| 30,000{ 30,000 48,000 48,000( 48,000 48,000 48000 48,000 48000| 48000| 48000| 48000| 48000| 48000 48000 48000{ 48000 870,000
59,000{ 59,000/ 59,000 61,000 61,000{ 61,000 76,105 87,807| 82,000{ 82000/ 82,000 82,000 82,000/ 82000{ 87,000{ 87,000 87,000( 87,000( 87,000{ 87,000/ 87,000 1624912
20660 17,293 18,613| 25184| 23349| 23479 39,628 34150 36253| 36253 36253 36253| 36,253| 36,253| 45000| 45000{ 45000{ 45000[ 45000 45000 45000 734,874
237,660 229293 225613| 234,184| 247,349| 236,479| 274,733| 271,957| 304,253| 304,235| 311,000| 276,000] 276,000/ 276,000{ 276,000{ 276,000 276,000] 276,000] 276,000 276,000| 276,000| 5,636,756
0 0 0 0 0 0 0 0 0 0 0| 25477\ 29,772 32,792| 29217| 29/430| 26,656| 28,070 29,842 30,863 29922 292,040
(out put) 0 0 0 0 0 0 0 0 0 5437 5437| 64883| 80341 76514| 76871 73562 70352 70935 69,631 72,013 74,168 740,145
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 5437 5437] 90,360| 110,113| 109,306| 106,088| 102992| 97,008 99005 99473| 102,876| 104,090 1,032,185
0 0 0 0 0 0 0 0 0 0 0| 13860/ 13860) 13,860| 13,860| 13,860| 13860| 13,860| 13.860[ 13860 133860 138,600
237,660| 229,293| 225613| 234,184| 247,349 236479 274,733| 271957| 304,253 309,672 316/437| 380,220| 399,973| 399,166 395948 392,852| 386,868| 388,865 389,333| 392,736/ 393,950 6,807,541
108,000| 108,000{ 108,000{ 108,000 108,000| 102,000 96,000 90,000{ 108,000 108,000 108,000 115477| 119,772| 122,792| 119217| 119/430| 116,656 118,070 119,842 120,863| 119,922| 2,344,040
30,000{ 25,000 20,000 10,000| 25,000{ 20,000 15,000 12,000) 30,000 29,982| 36,747| 19,747| 19,747| 19,747 6,000 6,000 6,000 6,000 6,000 6,000 6,000 354,970
59,000{ 59,000/ 59,000 61,000 61,000{ 61,000 76,105 87,807| 82000 87437| 87437| 160,743| 176,201| 172,374| 177,731| 174/422| 171212 171795 170491| 172,873| 175028| 2503657
12,000 12,000] 12,000{ 18,000/ 18,000 18,000 31,000 31,000{ 31,000{ 31,000/ 31,000/ 31,000] 31,000] 31,000] 31,000 31,000 31,000{ 31,000[ 31,000{ 31,000{ 31,000 555,000
237,660] 229,293| 225613| 234,184 247,349 236479 274733| 271957| 304,253 309,672 316437| 380,220| 399,973] 399,166 395948 392,852| 386,868| 388,865 389,333] 392,736] 393,950 6,807,541




Harvested Area, Yield Rate and Production of Agriculutural Products in 2001

Mungbeans Maize Cassava Potatoes Peanuts Soyabeans | Mungbeans| Waterpaddy |Dryland paddy| Total
No Regeon/ City Production Production Production Production | Production | Production | Production Production Production
(Ton) (Ton) (Ton) (Ton) (Ton) (Ton) (Ton) (Ton) (Ton) (Ton)
1 |Pacitan 13 48,714 564,509 907 7,968 2,989 13 74,276 51,138 750,527
2 [Ponorogo 4,091 121,118 450,430 517 3,381 23,777 4,091 338,985 4,637 951,027
3 [Trenggalek 173 52,923 355,590 639 3,301 5,514 173 106,064 11,023 535,400
4 [Tulungagung 121 51,561 96,510 2,990 4,042 8,518 121 204,955 7,405 376,223
5 [Blitar * 226 159,984 64,188 2,081 6,870 9,504 226 213,262 9,436 465,777
6 [Kediri* 146 204,823 143,158 1,961 1,559 2,032 146 281,715 851 636,391
7 [Malang* 38 239,418 400,919 32,223 4,377 290 38 327,984 8,881 1,014,168
8 [Lumajang 635 185,597 89,602 6,927 5,882 7,085 635 299,512 29,405 625,280
9 [Jember 328 212,886 80,820 15,621 5,004 18,597 328 699,074 4,458 1,037,116
10 [Banyuwangi 5,295 42,867 68,231 12,126 1,406 48,698 5,295 634,501 335 818,754
11 [Bondowoso 500 120,654 133,289 5,596 1,407 1,335 500 222,801 6,401 492,483
12 [Situbondo 2,454 140,684 14,927 - 1,176 880 2,454 159,318 616 322,509
13 [Probolinggo * 2,398 200,119 138,171 476 7,261 4,811 2,398 209,742 13,000 578,376
14 [Pasuruan * 2,177 116,415 158,683 3,909 5,849 43,534 2,177 390,320 8,508 731,572
15 [Sidoarjo 436 271 83 - - 435 436 163,717 - 165,378
16 [Mojokerto * 2,034 52,498 20,410 12,985 3,249 7,749 2,034 228,733 696 330,388
17 [Jombang 1,839 92,612 27,817 1,671 1,254 11,818 1,839 309,914 2,934 451,698
18 [Nganjuk 1,253 100,561 86,806 6,179 811 20,093 1,253 333,075 1,527 551,558
19 [Madiun* 5,211 9,627 92,240 1,503 977 10,328 5,211 308,283 3,315 436,695
20 |Magetan 71 57,450 56,067 20,867 10,616 2,166 71 217,677 1,989 366,974
21  |Ngawi 394 67,424 156,337 12,141 9,316 24,974 394 523,835 5,360 800,175
22 |Bojonegoro 13,296 7,777 42,231 3,782 2,736 15,358 13,296 495,175 16,820 680,471
23 |Tuban 8,476 235,672 127,892 3,884 34,847 7,342 8,476 353,273 9,314 789,176
24 |Lamongan 12,395 167,347 53,971 257 7,414 24,394 12,395 510,824 14,710 803,707
25 |Gresik 2,076 51,800 54,932 5,407 3,612 3,462 2,076 280,509 1,655 405,529
26 |Bangkalan 2,662 184,124 42,343 10,960 23,031 840 2,662 151,937 11,997 430,556
27 |Sampang 8,383 186,014 269,021 28,583 13,995 24,996 8,383 102,183 31,553 673,111
28 |Pamekasan 2,359 101,486 46,166 1,682 1,160 677 2,359 59,783 33,049 248,721
29 |Sumenep 13,884 302,526 156,272 1,648 3,633 9,901 13,884 104,415 13,063 619,226
30 [Kota Surabaya 4 188 66 - 2 - 4 264
City -

1 |Kediri 9,723 - 9,723
2 [Blitar 10,316 - 10,316
3 [Malang 16,352 - 16,352
4 Probolinggo 10,078 - 10,078
5 [Pasuruan 14,157 - 14,157
6 Mojokerto 5,597 - 5,597
7 [Madiun 13,392 - 13,392
8 Surabaya 9,426 588 10,014
Total 93,368 3,585,140 3,991,681 197,522 176,136 342,097 93,368 8,394,883 304,664 17,178,859

Source : Agriculture and Food Crops Service, East Java
Note : * Including City
** Dry Shelled




MW

1US$= 8,000 IDR
10MW
8,700,000 US$
1,000,000 US$
9,700,000 US$
7
10
12,755 /
10 %
10MWx0.9=9MW
4AMW
5MW
350 /
US$= 8,000 IDR
volume unit unit price amount IDR [amount US$|amount US$
Staff 6| persons 4,000,000 24,000,000 3,000 36,000
Non-staff 24| persons 2,000,000 48,000,000 6,000 72,000
72,000,000 9,000 108,000
10
7 679,000
5 485,000
1]  set 50,000,000 50,000,000 6,250 75,000
50,000,000 6,250 1,239,000
122,000,000 15,250 1,347,000
Operation |[Labor 1] set 35,000,000 35,000,000 4,375 52,500
Raw water 1 set 1,500,000 1,500,000 188 2,250
Diesel oil 1]  set 9,000,000 9,000,000 1,125 13,500
Chemical 1]  set 70,000,000 70,000,000 8,750 105,000
char F/analysis 1| set 420,000 420,000 53 630
Repair material 1| set 30,000,000 30,000,000 3,750 45,000
Lubication oil 1 set 2,100,000 2,100,000 263 3,150
others
office 1 set 100,000 100,000 13 150
PLN standby fee 1] set 10,000,000 10,000,000 1,250 15,000
Operation s.total 158,120,000 19,765 237,180
Biomass material 12,755 m3 100,000] 1,275,500,000 159,438 1,913,250
158,120,000 179,203 2,150,430
280,120,000 194,453 3,497,430




1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2006-2015
Staff 0 0 0 0 0 0 0 0 0 0 0 108,000 108,000 108,000 108,000 108,000 108,000 108,000 108,000 108,000 108,000 1,080,000
0 0 0 0 0 0 0 0 0 0 0f 2,056,400 1,620443| 1276,909| 1,006,204 792,889 624,797 492,340 387,964 305,715 240,904 8,804,565
0 0 0 0 0 0 0 0 0 0 0 679,000 679,000 679,000 679,000 679,000 679,000 679,000 679,000 679,000 679,000 6,790,000
0 0 0 0 0 0 0 0 0 0 0 485,000 485,000 485,000 485,000 485,000 485,000 485,000 485,000 485,000 485,000 4,850,000
0 0 0 0 0 0 0 0 0 0 0 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 750,000
0 0 0 0 0 0 0 0 0 0 0[ 3295400 2,859443| 2515909| 2,245204| 2,031,889 1863,797| 1,731,340 1,626964| 1544715 1479904 21194565
0 0 0 0 0 0 0 0 0 0 0[ 3403400 2967,443| 2,623909| 2,353204| 2139889 1971,797| 1,839340| 1,734964| 1,652,715 1587904 22274565
0 0 0 0 0 0 0 0 0 0 0 237,180 237,180 237,180 237,180 237,180 237,180 237,180 237,180 237,180 237,180 2,371,800
Biomass material 0 0 0 0 0 0 0 0 0 0 0| 1913250( 1913250 1,913250| 1913250( 1913250 1913250 1,913250( 1913250( 1,913250| 1913250 19,132,500
0 0 0 0 0 0 0 0 0 0 0f 2150430f 2,150,430| 2,150430| 2150430 2150430 2150430| 2150430 2150430 2150430{ 27150430 21,504,300
0 0 0 0 0 0 0 0 0 0 0f 5553830 5117,873| 4,774339| 4503634| 4290319 4,122,227| 3,989,770 3,885394| 3,803,145 3,738,334 43778865
P1 KWh 13,764,000 13,086,000 12,642,000| 14,442,000| 14,880,000] 15534,000( 18445436 18445436 18445436| 18,445436| 18445436| 18445436| 18445436| 18,445436| 18,445436| 18445436| 18445436( 18,445436| 18,445436| 184,454,360
P2 kWh 1,958,400 2462400( 3,172,800] 3,660,000) 4,084,800( 5208,000| 5544,972| 5544972 5544972| 5544,972| 5544972 5544972 5544972| 5544972| 5544972 5544972 5544972 5544972| 5544972 55449720
kKWh 98,970 101,340 105,210 111,460 111,460 111,460 111,460 111,460 111,460 111,460 111,460 111,460 111,460 111,460 111,460 111,460 1,114,600
kWh 0 0[ 15,722,/400| 15548400 15,814,800/ 18200970/ 19,066,140[ 20,847,210| 24,101,868| 24,101,868| 24,101,868 24,101,868] 24,101,868 24,101,868 24,101,868| 24,101,868 24,101,868 24,101,868 24,101,868| 24,101,868 24,101,868| 241,018,680
Wh) 0 0 0 0 0 0 0 0 0 0 0 24,101,868 24,101,868 24,101,868| 24,101,868| 24,101,868| 24,101,868 24,101,868| 24,101,868| 24,101,868 24,101,868 241,018,680
(5MW 42,000,000] 42,000,000 42,000,000 42,000,000] 42,000,000{ 42,000,000{ 42,000,000{ 42,000,000| 42,000,000 42,000,000| 420,000,000
(kWh) 0 0 0 0 0 0 0 0 0 0 0| 66,101,868 66,101,868| 66,101,868| 66,101,868| 66,101,868 66,101,868| 66,101,868| 66,101,868) 66,101,868| 66,101,868 661,018,680
Liter 75,324 82,855 78,541 81,240 79,536 73,549 93,155 91,645 90,452 90,452 90,452 90,452 90,452 90,452 90,452 90,452 90,452 90,452 90,452 90,452 90,452 904,520
Liter 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 1,500,000
Liter 75,324 82,855 78,541 81,240 79,536 73,549 93,155 91,645 90,452 90,452 90,452 240,452 240,452 240,452 240,452 240,452 240,452 240,452 240,452 240,452 240,452 2,404,520
Wh) 24,101,868| 24,101,868| 24,101,868 24,101,868| 24,101,868| 24,101,868| 24,101,868 24,101,868 24,101,868| 24,101,868 241,018,680
0 0 0 0 0 0 0 0 0 0 0
[(kwh) 24,101,868| 24,101,868| 24,101,868 24,101,868| 24,101,868| 24,101,868| 24,101,868 24,101,868 24,101,868| 24,101,868 241,018,680
Wh) 24,101,868| 24,101,868| 24,101,868 24,101,868| 24,101,868| 24,101,868| 24,101,868| 24,101,868 24,101,868| 24,101,868 241,018,680
(5MW 42,000,000] 42,000,000 42,000,000 42,000,000] 42,000,000{ 42,000,000{ 42,000,000{ 42,000,000| 42,000,000 42,000,000| 420,000,000
(kWh) 66,101,868| 66,101,868| 66,101,868 66,101,868 66,101868) 66,101868| 66,101,868 66,101,868 66,101868] 66,101,868 661,018,680
Co2 0.658|CO2-kg/kWh 43,495 43,495 43,495 43,495 43,495 43,495 43,495 43,495 43,495 43,495 434,950
Liter 90,452 90,452 90,452 90,452 90,452 90,452 90,452 90,452 90,452 90,452 904,520
Liter 240,452 240,452 240,452 240,452 240,452 240,452 240,452 240,452 240,452 240,452 2,404,520
Liter 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 1,500,000
Co2 2.62434|kg-CO2/L 394 394 394 394 394 394 394 394 394 394 3,937
CO2-ton 43,101 43101 43,101 43,101 43,101 43,101 43,101 43101 43,101 43,101 431,014
CO2-ton 43,495 43,495 43,495 43,495 43,495 43,495 43,495 43,495 43,495 43,495 434,950
CO2-ton -394 -394 -394 -394 -394 -394 -394 -394 -394 -394 -3,937
43,101 43,101 43,101 43,101 43,101 43,101 43,101 43,101 43,101 43,101 431,014
0 0 0 0 0 0 0 0 0 0 0f 5553830 5117,873| 4,774339| 4503634| 4290319 4,122227| 3,989,770 3,885394| 3,803,145/ 3,738,334 43778865
300|Rp/kWh 0 0 0 0 0 0 0 0 0 0 0f 2478820 2478820| 2478820| 2478820 2478820 2478820| 2478820 2478820 2478820| 2478820 24788201
10{US$/CO2-ton 0 0 0 0 0 0 0 0 0 0 0 431,014 431,014 431,014 431,014 431,014 431,014 431,014 431,014 431,014 431,014 4,310,138
0 0 0 0 0 0 0 0 0 0 0f 2909834 2909,834| 2909,834| 2,909,834 2909834 2909,834| 2,909834| 2,909,834] 2909,834| 2909834 29,098,338
- 0 0 0 0 0 0 0 0 0 0 0f -2,643996] -2208,039| -1,864,505| -1,593,801| -1380485| -1212,393| -1,079936] -975560] -893,312| -828500] -14,680527
0 0 0 0 0 0 0 0 0 0 0f 5553830 5117,873| 4,774339| 4503634| 4290319 4,122227| 3,989,770 3,885394| 3,803,145/ 3,738,334 43778865
300|Rp/kWh 0 0 0 0 0 0 0 0 0 0 0f 2478820 2478820| 2478820| 2478820 2478820 2478820| 2478820 2478820 2478820| 2478820 24788201
10{US$/CO2-ton 0 0 0 0 0 0 0 0 0 0 0 431,014 431,014 431,014 431,014 431,014 431,014 431,014 431,014 431,014 431,014 4,310,138
0 0 0 0 0 0 0 0 0 0 0f 2909834 2909,834| 2909,834| 2,909,834 2909,834| 2909,834| 2909834| 2,909834] 2909,834| 2909834 29,098,338
800|Rp/kWh 1,657,003] 1,657,003| 1,657,003| 1,657,003 1,657,003 1,657,003 1657003 1657003 1,657,003 1657,003] 16,570,034
- + 0 0 0 0 0 0 0 0 0 0 0f -986,993 -551,036] -207,502 63,203 276,518 444611 577,068 681,444 763,692 828,504 1,889,507
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CLEAN DEVELOPMENT MECHANISM
PROJECT DESIGN DOCUMENT (CDM-PDD)
Version 01 (in effect as of: 29 August 2002)

Introductory Note

1. This document contains the clean development mechanism project design document
(CDM-PDD). It elaborates on the outline of information in Appendix B “Project Design Document”
to the Modalities and Procedures (decision 17/CP.7 contained in document FCCC/CP/2001/13/Add.2).

2. The CDM-PDD can be obtained electronically through the UNFCCC CDM web site
(http://unfccc.int/cdm), by e-mail (cdm-info@unfccc.int) or in printed from the UNFCCC secretariat
(Fax: +49-228-8151999).

3. Explanations for project participants are in italicized font.

4. The Executive Board may revise the project design document (CDM-PDD), if necessary.
Revisions shall not affect CDM project activities validated at and prior to the date at which a revised
version of the CDM-PDD enters into effect. Versions of the CDM-PDD shall be consecutively
numbered and dated.

5. In accordance with the CDM M&P, the working language of the Board is English. The
CDM-PDD shall therefore be submitted to the Executive Board filled in English. The CDM-PDD
format will be available on the UNFCCC CDM web site in all six official languages of the United
Nations.

6. The Executive Board recommends to the COP (COP/MOP) to determineg, in the context of its
decision on modalities and procedures for the inclusion of afforestation and reforestation activities in
the CDM (see also paragraph 8-11 of decision 17/CP.7), whether the CDM-PDD shall be applicable to
this type of activities or whether modifications are required.

7. A glossary of terms may be found on the UNFCCC CDM web site or from the UNFCCC
secretariat by e-mail (cdm-info@unfccc.int) or in print (Fax: +49-228-815 1999).
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\ A. General description of project activity

| A1 Title of the project activity:
KTI Biomass Project in the East Java (The KTI Project)

A.2.  Description of the project activity:

The project will reduce anthropogenic GHG emissions by displacing electricity generated by electric
power plant with electricity generated by biomass energy. This project is carried out by PT Kutai
Timber Indonesia (PT KTI) which products wood products such as plywood, timber and woodworks,
in the East Java Province. For the purpose of substitution of electricity supplied from electrical grid
through biomass energy utilization. For the purpose of substitution of grid-connected electricity, PT
KTI facilitate their biomass generators with 10MW capacity.

The CDM project will create CER which is equivalent to the reduced grid-connected electricity as an
energy substitution project. As for electricity power supply project, PT KTI will sell their surplus
electricity to national power grid. The emission reductions are equivalent to the sold and substituted
electricity which is calculated based on average grid emission will becomes CER as a CDM project.

The KTI project is composed of components as follows.
“Supply of electricity to power grid by biomass fuel generation”

The sale of excessive electricity generated by the biomass fuel power plant will substitute for grid
electricity and result in reduction of carbon dioxide emissions from combustion of fossil fuel for
electric generation on the power grid because CO2 emitted from biomass is defined as carbon-
neutral under IPCC guidelines.

“Substitution of grid-connected electricity by biomass fuel generator”

A biomass fuel power plant will be installed into a factory as substitution for a electricity used in
the factory. The electricity is supplied via electrical grid. This displacement will largely eliminate
carbon dioxide emissions from the generation on national electrical grid. The generation on the
national grid was mainly conducted by fossil fuel combustion in Indonesia.

Priority of the energy policy of Indonesia is to reduce oil consumption and to change to renewable
energy. As for power generation, it is important to increase the electricity power in order to catch up
with national demand and to convert their fuel from fossil fuel. Development of renewable energy is
one of priority targets in the host country. This project is expected to reduce fossil fuel consumption
through utilization of biomass resources. Besides, supply of electricity power to national grid
contributes to mitigate potential power crisis in the country. Utilization of biomass energy is
encouraged by national energy policy.

Technology for energy use with innovative facilities such as chip dryer or gasification biomass power
generators contributes to technology transfer to the host country. These characteristics of the project
meet with targeted national policy and largely contribute to sustainable development in the host
country.

PT.KTI produces plywood and woodworking which has been around 160,000 cubic meters per year.
PT KTI started forest plantation from 2001 for the purpose of securing future timber resources and
which is expected to be used from 2006 as materials. Their manufacturing process consists of two
processes, one is plywood process and the other is sawn timber and woodworks process. A source of
power is electricity which is procured from national power grid of PLN (National Electricity
Corporation of Indonesia).
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A.3. Project participants:
PT Kutai Timber Indonesia, Probolinggo, East Java Province, the Republic of Indonesia
Sumitomo Forestry Co., Ltd. Tokyo, Japan
A.4.  Technical description of the project activity:
A.4.1. Location of the project activity:
A4l1l Host country Party(ies): The Republic of Indonesia
A.4.1.2 Region/State/Province etc.: East Java Province

A4.13 City/Town/Community etc: Probolinggo city

A4dl4 Detail on physical location, including information allowing the
unique identification of this project activity :

The factory of PT KTl is located in Probolinggo city, East Java Province.
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Fig. A.2. Layout of PT KTl |



KTI Biomass Project in East Java PDD Page 5

Plywood process e~ ~=| Sawn timber and wood processing

Biomass generator planning

A.4.2. Category(ies) of project activity

There are two categories as for the project activities;
Energy industries (Renewable energy): Grid-connected electricity generation
Manufacturing industries : Substitution of grid electricity with biomass energy

A.4.3. Technology to be employed by the project activity:

Biomass power generator will be installed. This facility works by combining boiler, turbine and
generator using biomass materials. Appropriate balance of biomass fuel and quantity of steam and
electricity will be studied from now on in the host country. These technologies are in the early stage of
development and will contribute to host country’s technological innovation including capacity
building of engineers in this field.

Biomass power generation seems to be progressive case for the business model which aims to sell
producer’s surplus electric power to national grid through dominant national power producers such as
PLN. This project is expected to be developed to be a model case in terms of small scale power
producers’ supply in preparation for the national energy crisis. for the future

Another skill is collecting system of biomass resources. There are two components. One is to develop
forest plantation which will supply biomass resources for plywood use and biomass fuel. Another
component is to establish unique collecting system by developing networks of biomass producers.
This is one of the new business models. In a general way, biomass is difficult to be collected as raw
materials on stable schedule and stable volume because of its characteristics. PT KTI has already
established the collecting system, which enables them to secure biomass raw materials as reliable
regular industrial materials.

A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse gas
(GHGS) by sources are to be reduced by the proposed CDM project activity, including why the
emission reductions would not occur in the absence of the proposed project activity, taking into
account national and/or sectoral policies and circumstances:
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Because of the following barriers, if the projects are not conducted, that the proposed plants will not
be installed and proposed GHG reduction will not be accomplished.

(a) Technological barriers;

Technological barrier for the biomass fuel facilities and sell of electricity via grid is a lack of previous
experience to introduce the proposed technology into the project area. In other words, there has never
been similar equipment or similar project with biomass-related facilities in this area.

Secondly, it is difficult to maintain the supply of raw material if there is no consolidating system in the
proposed area. This system needs experiences to build up the system. Furthermore, in order to build up
the stable collection of material, it would be important to take part in a biomass plantation by
afforestation, where the further technical power would be necessary.

(b) Barrier of common conscious;

Because there is no social consciousness towards environment such as global warming and air
pollution, it must involve some difficulties for entrepreneur to introduce environmental friendly
technology without any economical attraction. In addition, diesel oil is easy to acquire and affordable
in project area Therefore, it is appears that diesel oil will continue to be available and affordable
energy in the future so far.

The Project will reduce anthropogenic GHG emissions by displacing fossil fuel-based electricity
generation with GHG-neutral biomass electricity generation. Supply of the electric power to the
national grid is also available from technological and legal, regulation and institutional point of view.
This component will reduce the electricity originated by fossil fuel in using the one originated by
biomass fuel, which is characterized as carbon neutral material. As a result, fossil fuel consumption
will be reduced in a scale of grid-connected area, for instance, national level. There is no emission
from biomass generators, because fuel is wood wastes, which is categorized as one of major biomass
resources. Though more number of captive electricity producers have started supplying electricity by
connecting to power grid in Indonesia, the amount of supply is still low because of economic,
technological reasons and risks. As for biomass power generation, there has not been a successful case.
This project will be a good practice in the host country as a biomass power generation by a captive
electricity supplier.

A.4.5. Public funding of the project activity:
Any public funding is not involved in the project.
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\ B. Baseline methodology

| B.1 Title and reference of the methodology applied to the project activity:

As of now, no approved methodology is available in the UNFCCC website. Therefore, new
methodologies, which are most suitable for the proposed project activity, should be proposed.

This CDM project consists of two parts. Therefore, a title should be determined for each part. The title
of the new methodologies of this project is given below.

Methodology I. “Substitution of grid-connected electricity by biomass fuel generation”

- Biomass generation component
A biomass fuel power plant will be installed into factory for supply electricity to the whole
factory. Produced electricity will be originated from carbon neutral materials, which will
substitute conventional grid-connected electricity. Therefore, the baseline is decided to the
emissions from current use of grid-connected electricity.

Methodology I1. “ Supply of electricity to power grid by biomass fuel generation ”

- Electricity supply component
The sale of surplus electricity generated by the biomass fuel power plant will substitute for grid
electricity and result in reduction of carbon dioxide emissions from combustion of fossil fuel for
electric generation on the power grid.

The calculation of the baseline GHG emission is described in Annex 3.

B.2.  Justification of the choice of the methodology and why it is applicable to the project
activity

Three approaches for baseline development has been suggested in the decision 17/CP7 of Modalities
and Procedures for CDM as defined in the article 12 of Kyoto Protocol, which are as below.

(@) Existing actual or historical emissions, as applicable

(b) Emissions from a technology that represents an economically attractive course of action, taking
into barriers to investment

(c) 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 percent of their category

Project developer shall select baseline methodology for the proposed project activity from the above
three alternative approaches mentioned, the one deemed most appropriate for the project activity,
taking into account any guidance by executive board and justify the appropriateness of their choice.

This project consists of two components. The methodology described approach (a) is selected to
determine the baseline of each component.

Methodology I :
- Biomass generation component
This component is also established by approach (a). The grid-connected electricity, which will be
substituted by the electricity generated by the biomass power plant, will be actually operated and
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the data is exist and available. Therefore, the establishment of baseline by using existing data is
appropriate to ensure the accurate baseline emission.

Methodology 11 :
- Electricity supply component

Approach (a) was used for the estimation of the baseline GHG emission in this component. This
project is a project that part of the electricity of power grid will be transposed to the electricity,
which will be generated by biomass energy. The amount of GHG emission discharged in order to
generate the electricity to be transposed is equivalent to the amount of the baseline GHG emission.
In this case, the historical and prospective data of grid fuel mix on the power grid in Indonesia,
which was published by the Ministry of Energy and Mineral Resources of Indonesia, was used for
the calculation of GHG emissions. Therefore, approach (a) is appropriate for the estimation of the
baseline GHG emission.

Approach (b), which is based on the view that in the absence of the CDM project developer would
choose the most economically attractive option, was not selected. In order to assess the most
economically attractive option, the economic efficiency in the case with and without the project has to
be compared by developer’s perspective with taking into account all costs that would accrue in the
course of implementation. The approach (b) is one of the reasons to select the approach (a) for all the
component. In all components, in conclusion, the baseline emission was calculated using the existing
data, which is described approach (a). Therefore, approach (b) was not selected to estimate the
baseline GHG emission.

Approach (c) is not appropriate to determine the project baseline, because there are no data to
determine and analyze the top 20 percent of the projects similar to the project in social, economic,
environmental and technological circumstances.

B.3.  Description of how the methodology is applied in the context of the project activity:
Baseline scenario and the calculation of baseline GHG emission are described as below.

The component of this CDM project is the installation of biomass fuel power plant into the factory of
PT KTI. Baseline scenario is that electricity supplied from power grid will continue to be used in the
factory during a crediting period (2006-2015).

1. Calculation of average grid emission factor during crediting period

Table B.3.1 is the ratio of the power grid fuel input and power plant production in Indonesia. These
data, which are quoted from “Indonesia’s Energy Outlook 2010” published by the Ministry of Energy

and Mineral Resources of Indonesia, are the predicted data of the composition of electricity from raw
materials and production amount of electricity in Indonesia.

Table B.3.1 Ratio of the power plant fuel input and generation of power plant in Indonesia
(Ratio of 2011-2015 is predicted by calculation with the use of figures of 2001-2010)
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2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Oil fuels 14.8 13.9 13.1 12.0 11.3 10.2 9.1 8.2 7.3 6.5
Coal 42.9 43.6 44.4 46.2 46.1 48.7 51.2 53.6 56.0 58.4
Geothermal 3.1 2.9 2.9 2.8 2.7 2.5 2.3 2.0 1.8 1.7
Hydropower 9.7 9.6 10.2 10.2 10.5 10.1 9.7 9.3 8.9 8.5
Natural gas 29.6 30.0 29.5 28.9 29.4 28.6 27.8 26.9 25.9 24.9
Total ) 100 100 100 100 100 100 100 100 100 100

Average grid emission factor (GR), which means the CO2 emission from the production of electricity
per unit, has been calculated as below and is shown in the table B.3.1.

GR = >{(Emission factor)! > (Ratio of power plant fuel input)}

(KgCO2/KWh)

Table B.3.2. Average grid emission factor during the crediting

(KgCO2/KWh)

(%)

period (2006-2015)

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Average grid
emission factor 0.724 1 0.726 [ 0.724 | 0.730 | 0.728 [ 0.739 | 0.750 | 0.761 | 0.772 [ 0.783
(KgCO2/KWHh)

In addition, the data of each emission factor to use the calculation are shown below. These data are
from the EM model published by the World Bank.

Table B.3.3. Emission Factor of each fuel

Emission Factor
Oil fuels 0.721
Coal 0.988
Geothermal 0.415
Hydropower 0
Natural gas 0.61

2. Calculation of GHG emission from KTI project as baseline

Methodology I :

There is a production plan of PT.KTI during the crediting period as shown in A in Table B3.4.
Consumption of electricity will depends on the production plan of PT.KTI..

Consumption of grid-connected electricity is predicted from the past recorded data in the factory. In
the adopted methodology, a proportion of the past amount of production per electricity consumption is

basically assumed to continue.

On the baseline scenario, the biomass fuel power plant would not be installed and electricity which is

supplies by PLN will continue to be used in manufacturing process during target period..

Table B.3.4 shows the associated data of the baseline scenario related to the supplied electricity used

by manufacturing process. This table shows baseline CO2 emissions from Methodology I.

! Emission factor is calculated by EM model of the World Bank
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GHG emission is calculated as follows; which is described in C of table B.3.4

CO2 emission = Amount of supplied electricity from power grid > Average grid emission factor
(KgCO2/KWh)

(KgCo2)

(KWh)

In conclusion, the total baseline emission of this component was estimated as below.

Table B.3.4 Total baseline emission of CO2 in methodolog

| (2006-2015

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Total

Production of
plywood and
lumber

A | 135

140

143

125

125

123

124

126

127

126

1,293

Consumption of
grid-connected
electricity
(1,000kWh)

B 24,102

24,102

24,102]24,102

24,102

24,102

24,102

24,102

24,102

24,102

241,019

CO2 emission
from above
electricity (ton
C02)

C [17,440

17,495

17,460]17,605

17,543

17,809

18,076

18,344

18,611

18,876

179,260

Methodology 11 :

In the plan of PT.KTI, surplus electricity of 42,000,000KWh per year will be sold to power grid when
the proposed project is implemented. Actually, when electricity is supplied by using a transmission
line, the loss of electricity may occur. The loss of power distribution in Indonesia is 9.7%, which is the
average of the loss of power distribution in Indonesia. The data were derived from “Electric Utilities
Data Book, ADB, 1998”.
From the predicted data of selling electricity and average grid emission factor (GR) calculated in Table
B.3.2., the baseline GHG emission will be calculated as follows.

CO2 emission = Amount sold electricity amount > Average grid emission factor

(KgC02) (KWh) (KgCO2/KWh)
Table B.3.5 Total baseline emission of CO2 in methodology Il (2006-2015)
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Total
Sale of Electricity D
(100011 xg0.a05| 42000 [ 42000 | 42,000 | 42,000 | 42,000 | 42,000 | 42,000 | 42,000 | 42000 | 42000 | 420,000
CO2 emission from
electricity production E |27.442 | 27530 | 27,475 | 27,703 | 27,606 | 28,065 | 28,445 | 28,862 | 29,279 | 29,696 | 282,103
of public grid
ton CO2)

*Loss of power distribution (9.7%) was considered.

In conclusion, the total baseline emission of this project was estimated as below.

Table B.3.6 Total baseline emission of CO2 in methodology | & Il (tonC02;2006-2015)
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

Methodology | | 17,440 | 17,495 | 17,460 | 17,605 | 17,543 | 17,809 | 18,076 | 18,344 | 18,611 | 18,876 | 179,260

Methodology Il | 27,442 | 27,530 | 27,475 | 27,703 | 27,606 | 28,065 | 28,445 | 28,862 | 29,279 | 29,696 | 282,103

Total 44,882 | 45026 | 44,935 | 45309 | 45149 | 45874 | 46521 | 47,206 | 47,890 | 48572 [ 461,363

B.4.  Description of how the anthropogenic emissions of GHG by sources are reduced below
those that would have occurred in the absence of the registered CDM project activity (i.e.
explanation of how and why this project is additional and therefore not the baseline
scenario)

To the establishment of a CDM project, reduction in the anthropogenic GHG emission, compared with
the condition in the absence of the proposed CDM project, has to be explained logically. The
installation of the proposed biomass fuel power plant was examined in terms of the technological
barriers, common practice and regulations ...etc...

Because of the following reasons, if the project are not carried out, that the proposed plants will not be
installed.

(a) Assessment of the technological barriers;

One of the possible barriers to the introduction of the proposed plants is a technological barrier.
There are three types of technological barriers to invest and carry out the introduction of the biomass
fuel facilities: (i) biomass fuel facilities, (ii) biomass raw materials and (iii) labour skills to deal with
biomass facilities and materials..

Technological barrier for the biomass fuel facilities is a lack of previous experience to introduce the
proposed facilities within the project area. In other words, there has never been similar equipment nor
similar project with biomass-related facilities in this area.

Secondly, it is difficult to maintain the supply of raw material for the biomass-related projects if there
is no consolidating system in the proposed area. This system can be a kind of business model, which
needs experiences to build up the system or an understanding about local society. Furthermore, in
order to build up the stable collection of material, it would be important to take part in a biomass
plantation by afforestation, where the further technical power would be necessary.

In addition, combustion efficiency will become remarkably low if the biomass fuel absorbs moisture.
The storage area is so large in the factory that it is difficult to organize shelter from rain. It is easier to
procure grid-connected electricity.

(b) Assessment of common conscious and policies in the project area;

Because there is no social consciousness towards environment such as global warming and air
pollution, it must involve some difficulties for entrepreneur to introduce environmental friendly
technology without any economical attraction.

In addition, grid-connected electricity is easier to acquire and affordable in East Java in spite of
upward trend in prices. The Minister of Energy and Mineral Resources publicly proclaimed that the
subsidies on various fuel products should be maintained throughout 2004. He said that Law
N0.25/2000 on the 2000-2004 National Development Program, which says that subsidies on all
products except kerosene (for only domestic use) must be scrapped by 2004, should revised. Therefore,
it is appears that diesel oil will continue to be available and affordable energy in the future so far.

For the monitoring of baseline, the national and sectoral policies of Indonesia will be studied. As of
now, the following trend concerning the policies should be monitored continuously.

In the expression about the biomass energy by the Ministry of Energy and Mineral Resources of
Indonesia, it is positive to use biomass as a source of energy effectively, and the project to sell or to
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distribute surplus electric power to public or other factories via the PLN (National Electricity
Corporation of Indonesia) system or other effective district electrification development. Therefore, it is
practical and feasible to connect the project to the power grid in the proposed area.

(c) Assessment of economically attractive courses of action;
In order to assess economically attractive courses of action to introduce the biomass fuel facilities to
the factory, it is necessary to evaluate the long term cost effectiveness the introduction of the biomass

fuel facilities.
The comparison of the long term cost between the cost on baseline scenario and the project scenario is
as below;
Biomass Electricity CER Total cost Project Project Reduction
fuel sales USs$ (1,000US$) | overall profit | overall profit cost
Rupih Rupih/ A B 1US$/
/m3 1kWh CO2-ton
Case 1 200,000 550 0 80,459 -36,538 -19,968 184
Case 2 100,000 550 10 80,459 -13,062 +3,507 184
Case 3 0 1,000 10 80,459 +6,069 +36,197 184

Project overall profit A : reduction of saved electricity not counted

Project overall profit B : reduction of saved electricity counted

From the above estimation, it is clear that there is no incentive to invest to the proposed project
without CDM activity, because the long term cost of installation of the project is higher than that of

the baseline scenario. In addition, the incentive to invest may lag because of a high risk of

implementation of the project.

B.5.  Description of how the definition of the project boundary related to the baseline

methodology is applied to the project activity:

The project boundary is defined by the decision of COP7 that project boundary should encompass all
GHG emissions generated from the CDM activities, which the project participants can control. The
project boundary is fixed as the figure below.
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Details of baseline development

B.6.1 Date of completing the final draft of this baseline section (DD/MM/YYYY):
20/02/2004

B.6.2 Name of person/entity determining the baseline:
Sumitomo Forestry Co., Ltd. Environmental Business Promotion DivisionYK
6-4-1, Nishi-Shinjuku, Shinjuku-ku, Tokyo, 160-8360, Japan
Tel: +83-3-3349-7521
Fax: +83-3-5322-8290
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(Please provide contact information and indicate if the person/entity is also a project participant
listed in Annex 1.)

The above company which developed the baseline is a participant and be listed ANNEX 1.



KTI Biomass Project in East Java PDD Page 15

\ C. Duration of the project activity / Crediting period

| C1 Duration of the project activity:

C.1.1. Starting date of the project activity: January 1, 2006
C.1.2. Expected operational lifetime of the project activity: 10y-Om

C.2 Choice of the crediting period and related information: (Please underline the appropriate
option (C.2.1 or C.2.2.) and fill accordingly)

C.2.1. Renewable crediting period (at most seven (7) years per period)
C.2.1.1. Starting date of the first crediting period (DD/MM/YYYY):

C.21.2. Length of the first crediting period (in years and months, e.g. two
years and four months would be shown as: 2y-4m):

C.2.2. Fixed crediting period (at most ten (10) years):

C.2.2.1. Starting date (DD/MM/YYYY):01/01/2006
C.222. Length (max 10 years): 10y-Om

Based on paras. 12 and 13 of decision 17/CP.7, the crediting period may start before the date of
registration of the proposed activity as a CDM project activity.
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\ D. Monitoring methodology and plan

| D.1. Name and reference of approved methodology applied to the project activity:

Monitoring methodology I. “ The monitoring methodology for the substitution of grid-connected
electricity by biomass fuel generation”

Monitoring methodology I1. “The monitoring methodology for supply of electricity to power
grid by biomass fuel generation.”

D.2.  Justification of the choice of the methodology and why it is applicable to the project
activity:

Both monitoring methodology are dealing with the fact that fossil fuel has been eliminated by
switching to biomass materials. Also it is important to monitor the quantity of biomass materials in
comparison to original planning by direct measurement for each item. |

Monitoring methodology | aims to monitor the fact that fossil fuel has been totally eliminated owing to
a biomass generator. It requires to be monitored by direct measurement.

Monitoring methodology Il intends to monitor the fact that power generation is totally replaced by
biomass materials as well as its progress compared to its original designing. All the monitoring items
are also available by direct measurement. |

Fig.D.1. shows the monitoring plan of the project encompassing the project boundary and GHG
emissions related to the project.
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D.3. Data to be collected in order to monitor emissions from the project activity, and how this data will be archived: |
ID Data type Data variable Data unit | Measured | Recordi | Proportion | How will the | For how long is | Comment
number (m), ng of data to data be archived data

calculated | frequen | be archived? kept?

(c) or cy monitored | (electronic/

estimated paper)

(€)

Quantitative | Diesel oil Litre c Every 100% electronic Minimum of Available by the factory measurement
consumption by month two years after | system
chipping last issuance of
activity CER

Quantitative | Diesel oil Litre eandm Every | 100% electronic Minimum of Emissions from transportation of
consumption by month two years after wood waste from suppliers are
wood last issuance of | equal to their automobile fuel
transportation CER consumption. The consumption is

available by monitoring each
suppliers’ driving distance based
by their application. Delivery
sheet indicates the distance and
price index depending on the
distance.

Quantitative | Diesel oil Litre c Every 100% electronic Minimum of Negligible little but available by the
consumption by month two years after | factory measurement system
other operation last issuance of

CER

Qualitative Methane Methane | m Every 3 | 10% electronic Minimum of Negligible little but available by the
emission from ton months two years after | factory measurement system. This
sewage last issuance of | data will be directly measured by
treatment CER measuring instrument.

Quantitative | Diesel oil Litre e Every 100% electronic Minimum of Negligible little but available by the
consumption month two years after | factory measurement system
worker’s last issuance of
commuting CER

Qualitative Diesel oil litre c Every 10% electronic Minimum of Available by the factory measurement
consumption by month two years after | system

ash disposal

last issuance of
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CER
Quantitative | Diesel oil Litre m Every 100% electronic Minimum of Available by the factory measurement
consumption by month two years after | system.

biomass
generator

last issuance of
CER

Although GHG emissions from construction and installation of the facilities are estimated to be negligible little but available by the factory measurement
system and are monitored by contractors and reported to the participants. Monitoring data will be checked and verified by the participants management.

Emission form other machine operation, sewage treatment and commute of workers are checked and monitored by the factories everyday by measurement

system.

The produced electricity is directly monitored by gauge in the factory.

D.4.

project boundary, and identification if and how data will be collected and archived on these emission sources. \

Potential sources of emissions which are significant and reasonably attributable to the project activity, but which are not included in the

ID number Data Data variable | Data Measured (m), | Recording | Proportio | How will the | For how long is Comment
(Please use type unit calculated (c) | frequency | nofdata | databe archived data
numbers to or estimated to be archived? kept?
ease Cross- . .
referencing to (e) monitore | (electronic/
table 5) d paper)
Leak-1 Quantit | GHG Carbon | e Every 10% electronic Minimum of two Negligible little but available. This
ative emissions by | stock month years after last will be estimated by regular sample
deforestation issuance of CER check.
due to supply
to PT KTI
Leak-2 Quantit | Additional ton e Every 10% electronic Minimum of two Negligible little but available. This
ative GHG month years after last will be assumed by hearing and
emission by issuance of CER estimation from quantity of
wood supplier gathered biomass material.
due to supply
to PT KTI
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D.5.  Relevant data necessary for determining the baseline of anthropogenic emissions by sources of GHG within the project boundary and

identification if and how such data will be collected and archived.\

ID Data type Data Data unit | Measured Recording | Proportion | How will the | For how long is | Comment

number variable (m), frequency | of data to data be archived data

calculated be archived? kept?
(c) or monitored | (electronic/
estimated (e) paper)

BL-1 Quantitative | Total Dry- Dry- m Every 100% electronic Minimum of This data is monitored to justify the
weight of weight month two years after baseline electricity consumption. and
wood raw ton last issuance of | available by the factory measurement
materials CER system.

BL-2 Quantitative | Electricity kWh m Every 100% electronic Minimum of This data is monitored to justify the
used in the month two years after baseline. Available by the factory
factory last issuance of | measurement system.

CER

BL-3 Quantitative | Average grid | CO2-ton | ¢ Every year | 100% electronic Minimum of This data is monitored to justify the
emission per kWh two years after baseline. National plan of power
factor last issuance of | sector will be used for calculation of

CER average grid emission factor
BL-4 Quantitative | Electricity kWh m Every 100% electronic Minimum of This data will measured by PLN.
sold to PLN month two years after
last issuance of
CER
D.6.  Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored. (data items in tables contained in

section D.3., D.4. and D.5 above, as applicable)

Data Uncertainty level of data | Are QA/QC procedures | Outline explanation why QA/QC procedures are or are not being planned.

(Indicate table and ID (High/Medium/Low) planned for these data?

number e.g. 3.-1; 3.-2.)
High Yes Data are available by actual 100% measurement.
High Yes Data are available by actual 100% measurement.
Low Yes Data are available by actual 100% measurement.
Low Yes Sample checking is enough to estimate apprearence of methane using reliable gauge.
Low Yes Transportation logs are recorded by manufacturer’s production activity on dairy basis .
Low Yes Transportation logs are recorded by manufacturer’s production activity on dairy basis .
Low Yes Data are available by actual 100% measurement.
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Leak-1 High Yes Monitoring by sample checking with 10% of supply volume.

Leak-2 High Yes Monitoring by sample checking with 10% of supply volume.

BL-1 Low Yes Data are available by actual 100% measurement.

BL-2 Low Yes Electricity power is recorded on hourly basis accordingly to the manufacturer’s production
manual. The record is checked by management as one of the production control datum.

BL-3 High Yes Data are available by actual 100% measurement.

BL-4 Low Yes Electricity power is recorded on hourly basis accordingly to the manufacturer’s production
manual. The record is checked by management as one of the production control datum.

D.7 Name of person/entity determining the monitoring methodology:

Sumitomo Forestry Co., Ltd. Environmental Business Promotion division
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E. Calculation of GHG emissions by sources

E.l Description of formulae used to estimate anthropogenic emissions by sources of greenhouse gases
of the project activity within the project boundary: (for each gas, source, formulae/algorithm, emissions
in units of CO, equivalent)

Emissions dealt with this methodology are;

Table E.1.1. Emission factor

ID number Target Anthoropogenic GHG
Source
Emission from wood chipping process Diesel oil Cco2
Emission from wood transportation Diesel oil Cco2
Emission from diesel consumption for Diesel oil Cco2
generator for starting -up

Emission from wood chipping process
This emission will be dealt with diesel oil consumption in wood chipping process. In this process, wood
wastes are broken and cut into small chips by chipper machine at a plantation site. This activity will be
started in 2006 and the emission is calculated as following formulae ;

Volume of Average consumption of diesel oil
chippedwood  x  for chipping wood per unit = Total consumption of diesel oil
(m3) (10 litre /m3) (litre)
Total consumption of diesel oil x Calorific value per unit x Emission factor =~ = CO2 emission
by wood chipping process
(litre) (38.2MJ/L) * (0.0687kgC0O2/MJ )* (kg CO2)

* These data is referred from the Ministry of the Environment of Japan.

Table.E.1.2 CO2 emission from wood chipping process
2006 | 2007 | 2008 [ 2009 | 2010 | 2011 [ 2012 | 2013 | 2014 [ 2015 [ Total

64,883 | 80,341 | 76,514 | 76,871 | 73,562 | 70,352 | 70,935 | 69,631 | 72,013 | 74,168 | 729,271

Chipping
volume (m3)
Consumption
of diesel oil | 648,831 803,413 765,142 768,713 | 735,623 | 703,521 709,346 | 696,311 | 720,132 741,677(7,292,709
(litre)

CO2 emission
(tonCQO2)

1,703 | 2,108 | 2,008 | 2,017 1,931 | 1,846 | 1,862 | 1,827 | 1,890 | 1,946 | 19,139

Emission from wood transportation
This emission will be dealt with diesel fuel consumption for transportation of biomass from outside to
generator from the year of 2006. The emission will be calculated as following formulae ;

The total number of driving distance for transportation is calculated as following formulae;

Volume of
wood wastes / Loading volume per 1 track x Average distance per 1 track = Distance
(m3) (10m3 /track ) | (50 km/trip/track ) | (km)
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Driving distance / Diesel oil efficiency x Calorific value x Emission factor = CO2 emission

for transportation  of truck of diesel oil per unit
( km ) ( 6km/L) (38.2MJ/L) (0.0687kgC0O2/MJ) (kgCO2)

Table E..1.3. Emission from wood fuel transport activity

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

Wood fuel

78,743 | 94,201 | 90,374 | 90,731 | 87,422 | 84,212 | 84,795 | 83,491 | 85,873 | 88,028 | 867,871
volume (m3)

Diesel oil
consumption
for transport
(litre)

65,619 | 78,501 | 75,312 | 75,609 | 72,852 | 70,177 | 70,662 | 69,576 | 71,561 | 73,356 | 723,226

CO2 emission

172 206 198 198 191 184 185 183 188 193 1,898
(tonCO2) )

Emission from diesel consumption for generator for starting operation
Based on the specifications of the biomass generator, consumption of diesel fuel is calculated in order to
find emissions from the starting-up of plant. The emission will be calculated as following formulae ;

Diesel oil consumption > Calorific value of diesel oil per unit > Emission factor = CO2 emission
0] (38.2MJ/N) (0.0687KgC0O2/MJ) (KgCO02)

As “Calorific value of diesel oil per unit™, the value of 38.2 MJ/I is used, and as ““Emission factor of

diesel oil’” the value of 0.0687 kgCO2/MJ is used. These data also quoted from the Guideline published
by the Ministry of the Environment of Japan. |

Table E..1.4. Emission from generator start-up activity

2006 2007 2008 2009 2010 2011 2012 2013 2014 | 2015 Total

Diesel oil
consumption
for start-up
(litre)

150,000 150,000 150,000 150,000 | 150,000 | 150,000 150,000 | 150,000 | 150,000 | 150,000 1,500,000

CO2 emission

(tonCO2) 394 394 394 394 394 394 394 394 394 394 3,937

Consequently, total emissions are;

Table E..1.5. Emission from overall project activity (tonCO2)

2006 2007 2008 2009 2010 2011 2012 2013 2014 | 2015 Total
chipping 1,703 | 2,108 | 2,008 | 2,017 | 1,931 | 1,846 | 1,862 | 1,827 | 1,890 | 1,946 [ 19,139

transport 172 206 198 198 191 184 185 183 188 193 1,898

sta?f_’:f;ator 394 | 394 | 394 | 394 394 | 304 | 304 | 394 | 394 | 304 | 3,937
Total 2.269 | 2,708 | 2599 | 2,609 | 2515 | 2.424 | 2441 | 2.404 | 2.471 | 25533 | 24973

E.2 Description of formulae used to estimate leakage, defined as: the net change of anthropogenic
emissions by sources of greenhouse gases which occurs outside the project boundary, and that is
measurable and attributable to the project activity: (for each gas, source, formulae/algorithm, emissions
in units of CO, equivalent)
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ID number Target Anthoropogenic Data Unit
Source
Leak-1 GHG emissions by deforestation due to Carbon stock ton
supply to PT KTI equivalent to wood
Leak-2 Additional GHG emission by wood Fossil fuel ton
supplier due to supply to PT KTI

Leak-1 Emission from over cutting in plantation activities
Negligible little but available if required. This will be estimated by regular sample check.

Weight of Biomass disappeared > CO2 absorption factor CO2 emission
by over cutting (ton) by tree per biomass weight (kgCO2/year)
(kgCO2/biomass-ton year)

Leak-2 Emission from unexpected and consequential GHG emission by wood supplier
Negligible little but available if required. This will be assumed by hearing and estimation from quantity
of gathered biomass material.

Volume of Biomass disappeared > CO2 Absorption factor CO2 absorption
by unexpected cutting by per biomass volume (kgCO2/year)
wood supplier (ton) - (kgCO2/biomass-ton year) |

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

The sum of E.1 and E.2 is obtained by simple addition.

Table E..3.1. Emission from overall project activity ~Unit:(tonCO2)
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Total
chipping 1.703 | 2,108 | 2,008 | 2017 | 193l | 1846 | 1862 | L1827 | 1890 | 1,946 | 19139
transport 172 | 206 | 198 | 198 191 | 184 | 185 | 183 | 188 | 193 | 1898
gf;riritpor 394 | 394 | 394 | 304 394 | 304 | 304 | 394 | 304 | 304 | 3,937
Leak-1 0 0 0 0 0 0 0 0 0 0 0
Leak-2 0 0 0 0 0 0 0 0 0 0 0
Total 2269 | 2,708 | 2,599 | 2,609 | 25515 | 2,424 | 2,441 | 2,404 | 2,471 | 2,533 | 24,973

E.4 Description of formulae used to estimate the anthropogenic emissions by sources of greenhouse
gases of the baseline: (for each gas, source, formulae/algorithm, emissions in units of CO, equivalent)

Methodology |
CO2 emission = Electricity amount in the factory > average grid emission factor
(KgCO02) (KWh) (KgCO2/KWh)

Methodology Il
CO2 emission = Sold electricity amount > average grid emission factor
(KgCO02) (KWh) (KgCO2/KWh)
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2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Tota
Methodology | | 17,440 | 174% | 17460 | 17,606 | 17543 | 17,809 | 18076 | 18344 | 18611 | 18876 | 179,260
Methodology Il | 27,442 | 27,530 | 27475 | 27,703 | 27,606 | 28065 | 28445 | 28862 | 29279 | 29696 | 282,103
Total 44882 | 45026 | 44,935 | 45300 | 45149 | 45874 | 46521 | 47,206 | 47,890 | 48572 | 461,363

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

Emission = GHG Emission GHG Emission

Reduction from Baseline from Project Activity

(ton CO2) (ton CO2) (ton CO2)

Table E.5.1. Total emission reduction by the project Unit:(tonCO2)

2006 [ 2007 | 2008 [ 2009 [ 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 [ Total

Baseline 44,882 | 45,026 | 44,935 | 45,309 | 45,149 | 45,874 | 46,521 | 47,206 | 47,890 | 48,572 | 461,363
Emission 2,269 | 2,708 | 2,599 | 2,609 | 2,515 | 2,424 | 2,441 | 2,404 | 2,471 | 2,533 | 24,973
Reduction | 42,613 | 42,318 | 42,335 | 42,699 | 42,634 | 43,450 | 44,080 | 44,802 | 45,419 | 46,039 | 436,390

E.6 Table providing values obtained when applying formulae above:

\ F. Environmental impacts

F.1.  Documentation on the analysis of the environmental impacts, including transboundary impacts
(Please attach the documentation to the CDM-PDD.)

F.2.  If impacts are considered significant by the project participants or the host Party: please provide
conclusions and all references to support documentation of an environmental impact assessment that has
been undertaken in accordance with the procedures as required by the host Party.

\ G. Stakeholders comments

G.1.  Brief description of the process on how comments by local stakeholders have been invited and

compiled:

G.2.  Summary of the comments received:

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

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

(Please copy and paste table as needed)

Annex 1

| Organization:

| Sumitomo Forestry Co., Ltd.
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Street/P.0.Box: Nishi-shinjuku 6-14-1, Shinjuku-ku, Tokyo, Japan
Building: Green-tower building
City: Tokyo
State/Region: Tokyo
Postfix/ZIP: 160-8360
Country: Japan
Telephone: Japan-Tokyo0-03-5322-6669
FAX: Japan-Tokyo0-03-5322-6674
Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding is scheduled to this project.

Annex 3
NEW BASELINE METHODOLOGY

| 1. Title of the proposed methodology:

This CDM project consists of two parts. Therefore, title should be determined for each part. The title of
the new methodologies of this project is given below.

Methodology I. “Substitution of grid-connected electricity by biomass fuel generation”
(Biomass generation Component)

Methodology Il. “ Supply of electricity to power grid by biomass fuel generation ”
(Electricity Supply Component)
| 2. Description of the methodology:

2.1. General approach (Please check the appropriate option(s))

] Existing actual or historical emissions, as applicable;
For both methodologies
(. Emissions from a technology that represents an economically attractive course of action,
taking into account barriers to investment;
[ 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.

2.2. Overall description (other characteristics of the approach):
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The installation of the biomass fuel power plant will result in a net reduction of GHG emissions to the
atmosphere from the following reasons:

Methodology I :

Biomass fuel power plant will supply electricity to whole manufacturing process including offices and
warehouses. Since this domestic electricity is originated from biomass resources which is defined as
carbon neutral resources in IPCC guideline. It works as substitution of grid-connected electricity mainly
generated fossil fuel combustion. GHG emission will be calculated with the use of average grid emission
factor on power grid in the project area. Baseline of this methodology is decided as electricity
consumption in the factory, which is estimated from historical production trend for last 8 years. GHG
reduction will be calculated as difference between GHG emission on baseline scenario and that on project
scenario.

Methodology 11 :

The selling surplus electricity generated by the biomass fuel power plant will substitute for grid electricity
and result in a reduction of GHG emissions because of same reasons as methodology 1. The quantity of
electricity substituted will depends on a quantity of a sold electricity and grid emission factor which is
calculated with fuel composition of the connected power grid.

3. Key parameters/assumptions (including emission factors and activity levels), and data sources
considered and used:

The proposed baseline methodology was developed in using the following key parameters and
assumption.
Data required for the estimation of baseline GHG emissions and source is as below.

Methodology l:
Historical and prospective data of raw material consumption and production by PT KTI for the
purpose of grasping the electricity consumption on usual production activity.

- Historical and prospective data of grid fuel mix on the power grid in Indonesia: “INDONESIA’S
ENERGY OUTLOOK 2010, Centre for Energy Information CElI- MEMR, the Ministry of Energy
and Mineral Resources of Indonesia, May 2003

- CO2 Emission factor for each fuel type of power generation divided: The Environmental Manual for
Power Development Model (EM model)

- [CO2 emissions factor of diesel oil combustion: The guidelines for calculation of GHG emissions
from industry, the Ministry of the Environment of Japan, July 2003 \

Methodology I
Historical and prospective data of grid fuel mix on the power grid in Indonesia: “INDONESIA’S
ENERGY OUTLOOK 2010”, Centre for Energy Information CEI- MEMR, the Ministry of Energy
and Mineral Resources of Indonesia, May 2003

- CO2 Emission factor for each fuel type of power generation divided: The Environmental Manual for
Power Development Model (EM model)

4, Definition of the project boundary related to the baseline methodology:
The project boundary shall encompass all anthropogenic emissions by sources of greenhouse gases that
are significant and reasonably attribute to the proposed project, and are possibly controlled under the

project.

A flowchart of the project and the project boundary related to the baseline are shown as below.
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| 5. Assessment of uncertainties:

| (Please indicate uncertainty factors and how those uncertainties are to be addressed)
The uncertainty which can be assumed currently is as shown below.
Methodology I :
It is not certain that accuracy of forecast about the productive efficiency and technological innovation in
the factory, which will be related to the calculation of future demand of electricity as energy to serve as
the baseline GHG emissions reduction. The trend of the productive efficiency should be checked
continuously to justify the baseline as much as possible.

Methodology I :
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The composition of official generation mix in the grid is changeable. Therefore, it is uncertainty in the
project. This composition is effect on the GHG emission factor of the power grid, which will be used for
the calculation of the baseline GHG emission.

The future GHG emission as baseline scenario would be directly affected by the future composition of
power grid. In other words, average grid emission factor, which means the CO2 emission from the
production of electricity per unit, will be changed by the contents of predicting power grid fuel input.
This is because each fuel would neither generate the same electricity nor discharge the same GHG
emission by burning.

But this is uncertainty and difficult to estimate this future composition, because the energy mix will
susceptible to many reasons within the society, such as the introduction of energy regulation or policy of
both nation level and regional level, change of each fuel cost or availability of each fuel, and so on. That
is, after all, the project enterpriser or investor will choose the most economically attractive or most
acceptable project from every fuel power generation to connect the power grid.

To minimize the risk of over-estimation of emission reduction as a result of this uncertainty, the
methodology mandates the annual collection of the official data to monitor the grid emission factor.
Where the CER (Certified Emission Reductions) calculated will result in a downward revision of CER,
this will supplant the CER calculated.

However, an unforeseeable uncertainty will still exist. Therefore, the monitoring of uncertainty should be
conducted continuously to justify the baseline as much as possible. As result of assessment, if the
differential between the proposed baseline emission and actual baseline emission will be found, the data
of baseline GHG emission should be reconsidered to modify the baseline more accurate during the
implementation of the project.

6. Description of how the baseline methodology addresses the calculation of baseline emissions and
the determination of project additionality:

Methodology I :

To determine the baseline scenario with revealing the project additionality and calculate CER (Certified
Emission Reductions) of the proposed project, following step must be done;

i) Determine project additionality,

i) Determine baseline scenario,

iii) Estimate baseline emissions, project emissions and subsequent emission reductions (CER).

i) Determine project additionality

A CDM project activity is additional if anthropogenic emissions of greenhouse gases are reduced below
the level that would have occurred in the absence of the proposed CDM project activity. Additionality
testing for the proposed project of installation of biomass fuel facilities entails (a) assessment of barriers,
(b) common interest and knowledge, which both of them must be the primary causes that the proposed
project would not have been planned and implemented in the absent of CDM activity, and (c) the
assessment of economic attractive courses of action.

(a) One of the possible barriers is the technological barrier. There are three types of technological barriers
to invest and carry out the introduction of the biomass fuel facilities; (i) biomass fuel facilities, (ii)
biomass raw materials and (iii) labour skills to deal with biomass.

Technological barrier for the biomass fuel facilities is a lack of previous experience to introduce the
proposed facilities within the project area. In other words, there has never been similar equipment or
similar project with biomass-related facilities in this area. Even if there is some similar kind of
experiences but all of them were not successful, project investor would hesitate to invest to these
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technologies because there are many risks and no knowledge or know-how to succeed in investment and
gain profits.

Secondly, it is difficult to maintain the supply of raw material for the biomass-related projects if there is
no consolidating system in the proposed area. This system can be a kind of business model, which needs
experiences to build up the system or an understanding about local society. Furthermore, in order to build
up the stable collection of material, it would be important to take part in a biomass plantation by
afforestation, where further technical power would be necessary.

(b) In addition, if there is no social consciousness or common interest to environment disruption such as
global warming and air pollution, it must involve some difficulties for entrepreneur to introduce
environmental friendly technology without any economical attraction. For example environmental
consciousness can uplift in Japan with social concern of environment, the entrepreneur will invest these
technology or activity because of the image of the company.

(c) In order to assess economically attractive courses of action to introduce the biomass fuel facilities to
the private company, it is necessary to evaluate the long term cost of introduction of biomass fuel facility
in comparison with the condition without any changes in technology and input materials to generate
electricity. If the long term cost to introduce the new biomass facility is much higher than that of keeping
use electricity supplied from power grid., introduction of the new facility deliberately to the private
company without CDM activity is not feasible.

The long term cost must be included raw material ( fuel ) cost, maintenance cost, labour cost and cost
depreciation and other management cost including interest of the loan. For new introduction of biomass
facility, initial investment cost is needed to add and additional income from sale of electricity to power
grid is need to deduct from the cost if there is plan to supply the electricity.

i) Determine baseline scenario

The baseline scenario represents the situation resulting in emissions in absence of the proposed CDM
project activity. In this baseline scenario, because of the barriers mentioned above, PT KTI will keep
purchasing grid-connected electricity for the whole factory.

In the baseline with no change of input materials mix, the consumption of grid-connected electricity
would be predicted according to the planned amount of production.

iii) Estimate baseline emissions
Following the above baseline scenario, baseline emission related to the project of the installation of
biomass fuel facilities would be calculated as below,

1. Calculate average grid emission factor during the crediting period

By using predicted data of the ratio of fuel input to general grid, average grid emission factor (GR),
which means the CO2 emission from the production of electricity per unit, could be calculated using
the following formula. GR is the total value of emission factor of each fuel in consideration of each
input rate of power grid.

GR =2 {(Emission factor) > (Ratio of power plant fuel input)}
(KgCO2/KWh)  (KgCO2/KWh) (%)

Data of emission factor of each fuel is calculated by EM model of the World Bank.

3. Determine the amount of CO2 emission from the power grid that is equivalent to the sales of
electricity produced by Biomass fuel Power Plant as proposed project.
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It is calculated by the amount of electricity which is equal to consumption of grid-connected
electricity and average grid emission factor.

CO2 emission = consumption amount of grid-connected electricity > average grid emission factor
(KgCO02) (KWh) (KgCO2/KWh)

Methodology 11 :

The project, which will be adapted in this part of baseline methodology, is to connect and supply
electricity to power grid generated by biomass fuel generator that will be introduced in the proposed
project.

Since it is clear that the biomass power plant will not be introduced in a baseline scenario because of the
additionality which is already mentioned above in a previous chapter. At this part of methodology, it must
be enough to specify i) the baseline scenario and ii) calculation method of estimate baseline emission.

i) Determine baseline scenario

The baseline scenario without the proposed project of introduction of biomass fuel generator is the
continuation of the existing procurement of grid-connected electricity.

Within the system boundary and CO2 emissions which should be calculated is discharged from the power
grid electricity which amount is equivalent to the sales of the electricity produced by biomass-fuel power
plant.

i) Estimate baseline emissions
Following the above baseline scenario related to the project of supply of electricity to power grid by
biomass fuel generators would be calculated by the same formulae as Methodology I.

7. Description of how the baseline methodology addresses any potential leakage of the project
activity:

(Please note: Leakage is defined as the net change of anthropogenic emissions by sources of greenhouse
gases which occurs outside the project boundary and which is measurable and attributable to the CDM
project activity.)

(Formulae and algorithms used in section E.5)

The leakage is defined by UNFCCC as the increase of anthropogenic emissions from sources of
greenhouse gases, which occurs elsewhere outside of the project boundary.

In the proposed project, the possible leakages identified are given below. The possible leakages will be
monitor during the project period and should be calculated accordingly.

Leak-1 Emission from over cutting in plantation activities
Negligible little but available if required. This will be estimated by regular sample check.

Weight of Biomass disappeared >  CO2 absorption factor CO2 emission
by over cutting (ton) by tree per biomass weight (kgCO2/year)
(kgCO2/biomass-ton year)

Leak-2 Emission from unexpected and consequential GHG emission by wood supplier
Negligible little but available if required. This will be assumed by hearing and estimation from quantity
of gathered biomass material.
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Volume of Biomass disappeared >  CO2 Absorption factor CO2 absorption
by unexpected cutting by per biomass volume (kgCO2/year)
wood supplier (ton) \ (kgCO2/biomass-ton year) \

8. Criteria used in developing the proposed baseline methodology, including an explanation of
how the baseline methodology was developed in a transparent and conservative manner:

Transparency:

Methodology | & II:

The data for the calculation of GHG emissions equivalent to the quantity of electricity to be used for the
factory and supplied to the power grid. These actual data will be recorded by the factory constantly and
easy to be disclosed in public.

Conservativeness:

Methodology I1:

The baseline GHG emission of the project is underestimated with the consideration of the loss of
electricity on the power grid.

9. Assessment of strengths and weaknesses of the baseline methodology:
Strengths:

Methodology | & 11 :

In this project, the baseline GHG emission is calculated from the to the quantity of electricity to be used
for the factory and supplied to the power grid. The data of domestic consumption and the supply of
electricity will be recorded at the factory or electric substation constantly. The formula for the calculation
of GHG emission is simple so that it is easy to be verified and monitored.

Weakness:

Methodology I :

In the project, the baseline GHG emission will depend on the plywood, lumber and woodwork production.
The production will be based on the production plan of the factory and be effected directly by the trend of
these market. Majority of the produced plywood will be exported to Japan. Therefore, the trend of market
in Japan and currency exchange rates will largely affect the baseline GHG emission indirectly.

For a biomass fuel project in the factory, a production will directly affect GHG baseline emission.
Therefore, the production plan of the factory should be monitored continually and the baseline emission
should be revised according to the change of production plan.

Methodology 11 :

For the methodology 11, baseline GHG emission will be affected by GHG emission factor of the power
grid. The emission factor will depend on the composition of power generation of the power grid indirectly.
In Indonesia, the policy of power sector is dynamic. Therefore, the publication, especially about energy
and resources sector, from Indonesian government should be checked constantly.
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10. Other considerations, such as a description of how national and/or sectoral policies and
circumstances have been taken into account:

Methodology | & 11 :
For the monitoring of baseline, the national and energy sectoral policies of Indonesia should be studied.
As of now, the following trend concerning the energy policies should be monitored continuously.

In the speech on the biomass energy by the Ministry of Energy and Mineral Resources of Indonesia, it is
positive to use biomass as energy effectively, the Government of Indonesia is prompting to sell or
distribute surplus electric power to public or other factories via the PLN (National Electricity Corporation
of Indonesia) system or other effective district electrification development. So it is practical and feasible
to connect to the power grid in the proposed area.

In Indonesia, Small Power Purchase Tariffs (SPPT) has been implemented to open the energy market to
private entrepreneurs and corporative. This legislation aims to promote the selling of privately produced
electricity to PLN, with the priorities that electricity production using agricultural, industrial and
municipal wastes. By these biomass energy and small scale power generation policies, the project, which
sells electricity via the power grid, seems to be feasible.

These policies will be affect the project baseline and additionality. Therefore, it is necessary to maintain
the monitoring of the policies of energy sector in Indonesia
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Annex 4
NEW MONITORING METHODOLOGY
Proposed new monitoring methodology

Monitoring methodology I. “ The monitoring methodology for the Substitution of grid-connected
electricity by biomass fuel generation

This methodology covers the factory as a boundary and the targeted gas is all the GHGs. The primary
target of this monitoring methodology focuses the fact that grid-connected electricity has really
eliminated as original planning by using direct measurement for each item. To ensure the fact above
mentioned, it is important to know whether the quantity of biomass wood materials are consumed as
original planning as well as whether the biomass generator is working or not. It should be noted that the
targeted grid-connected electricity will disappear when the project is implemented, because it is a
substitution project of the targeted item, therefore primary mission of monitoring is to measure the
quantity of total consumption of the electricity produced by the biomass generator. It is important to
monitor qualitative and quantitative manufacturer’s performance by checking necessary documentation
and data. Also its data will be available by direct measurement.

Monitoring methodology 11. “The monitoring methodology for supply of electricity to national grid
by biomass fuel generators.” |

The boundary covers from a power generator, inside the factory territory to the connecting station to a
power grid. Fundamental mission of this monitoring is to know that fossil fuel has not been used as well
to know that biomass generation has been implemented as original planning. This monitoring is available
by direct measurement by the company. Monitoring should be done by knowing (1) generated electricity
(2) privately consumed electric power (3) sold electricity to a power company and eventually (4)
electricity loss from the factory to connecting station by estimating (1)-(2)-(3). As for the method, the
amount of power generation is monitored with the power generation meter in the factory. Private
consumption is monitored with the consumption meter in the factory. The sales amount is monitored with
sales record to a power company. The loss is monitored according to the difference using data (1)(2)(3).

The figure below shows monitoring plan encompassing project boundary and GHG emissions related to
the project;
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2. Data to be collected or used in order to monitor emissions from the project activity, and how this
data will be archived

This data is the same as D.3.

3. Potential sources of emissions which are significant and reasonably attributable to the project
activity, but which are not included in the project boundary, and identification if and how data will
be collected and archived on these emission sources

Leakage may happen as for the activities of storage of wood wastes and transportation of wood wastes
through plantation activities and transportation by distributors outside the project boundary.

This data is the same as D.4.
4. Assumptions used in elaborating the new methodology:

Monitoring methodology 1. “ The monitoring methodology for the Substitution of grid-connected
electricity by biomass fuel generator”

Monitoring methodology I “The monitoring methodology for supply of electricity to national grid

by biomass fuel generators.”

Both methodologies are free from assumptions because all the data is measurable whether it quantitative
or qualitative as long as the monitoring items are concerned. However, information is necessary through
national communications ( official data ) to get average grid emission factor as mentioned in baseline
methodology. |

5. Please indicate whether quality control (QC) and quality assurance (QA) procedures are being
undertaken for the items monitored. (see tables in sections 2 and 3 above)

This data is the same as D.6.

6. What are the potential strengths and weaknesses of this methodology? ( please outline how the
accuracy and completeness of the new methodology compares to that of approved methodologies).

Strength
(1)Most of data can be obtained constantly by the production activity on dairy basis.

(2)Data of Electricity can be measured directory by gauge equipped in the factory.
(3)Emission of Methane can be measured directly by devices for chemical analysis.

7. Has the methodology been applied successfully elsewhere and, if so, in which circumstances?
This methodology has not been applied in the context of a CDM project.
After completing above, please continue filling sub-sections D.2. and following.

ANNEX 5

TABLE: BASELINE DATA
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GPG 4.3.3.3, 4336

2001

4x4

5m 8m



N20

1-5-3

1-6
(1
(i)
(iii)
(iv)

1-7

1-7-1

1997

Pasuruan

KTI

N20

KTI

Krucil

Krucil

HTI

Page 8

3,000m



KTI

Krucil

Jember
1-7-2
1-7-2-1

10
1-7-2-2
CDM

Rate of planting (ha)
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Page
1-7-3
CDM KTI
2003 30 2008 70
CDM CDM
CDM Pasuruan
KTI
2.
CO2 CO2
COoP
Actual net greenhouse gas removal by sink (CO2-ton)
Baseline greenhouse gas net removals (CO2-ton)
Leakage (CO2-ton)
Net anthropogenic greenhouse removals by sink (CO2-ton)
5
GHG CO: GPG 4.3.3.3, 4336
2-1
(m3) CO2
CO2
CO2
CO2 44/12=3.67 CO2
CO2 (m3)>< =< (0.5)>< ><3.67
2-1-1

10
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Mitscherlich
Y (t)=M(1-Lexp(-kt)) t () M Y L
k
-3 Mitscherlich M L Kk
M 36.54244 33.18535 29.85639
""""""""" L | 120115 120488  1.22345
""""""""" k | 037068 026912  0.23581
M 27.83875 23.71063 19.63619
""""""""" L | 131372] 126793  1.34457
""""""""" kK | 049456] 045536  0.45947
lha
(dV) (D) (H)
(Vu) (n)
Vu 0.3x<D2x<H
Vf=0.3<n><D2x<H
dvi=Vfi Vfia Vi i 1lha Vfia  i-1
lha
CO2 CO:2
CO2 (m3/ha) (ton) (m3)
0.3 1.35 0.5 CO2/C 3.67
CO2 (ton/ha)
-4
1 2 3 4 5 6 7
(cm) 4 14 21 26 29 315 33
(m) 55 14.5 19 23 25 26 26.5
( /ha) 1,100 900 750 400 400 400 400
(m3/ha) 2.9 76.7 . 1885 186.6 252.3 309.6 | 346.3
(m3/ha) 108.7
CO2 1.6 42.2  103.7: 102.6 138.8 170.3 1905
(t/ha)
1 2 3 4 5 6 7
(cm) 3 9 15.5 20 23 25 27
(m) 45 12 16 18.5 20.5 22 22.5
( /ha) 1,100 950 800 600 600 600 600
(m3/ha) 1.3 27.7 92.3 133.2 195.2 2475 | 295.2
CO2 (t/ha) 0.7 15.2 50.8 73.3 1074 136.1 1624
1 2 3 4 5 6 7
(cm) 1.5 6 12 16 19 21 22.5
(m) 3 9 13 15.5 17 18 18.5
( /ha) 1,100 950 800 800 800 800 800
(m3/ha) 0.2 9.2 44.9 95.2 147.3 190.5: 224.8
CO2 (t/ha) 0.1 5.1 24.7 52.4 81.0| 104.8| 123.6
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2-1-2
4 108.7m3/ha 7
346.3m3/ha 295.2m3/ha
224m3/ha
2-1-3
(DBH) H) 5cm (Vss)m3
16cm (Vsis)m3 (Wt)kg
Vss =107 0.4281 1.1579><log(DBH2H)) (r=0.9879)
Vsi16 =107 0.7875 1.7096><log(DBH2H)) (r=0.9811)
Wt=10"(2.2717 1.1749>=<log(DBHZ2H)) r=0.9836
2-2
1.35
2-2-1
i)
i)
iii) (2.33m)
5cm 16cm
16cm 5cm~16cm 5cm
iv)
V) lcm
Vi)
105
2-2-2
-5
No.1 No.2 No.3 No.4 No.5
(cm) 19.3 22.3 29.0 36.3 42.0
(m) 17 23 31 27 22
(m) 19.8 30.0 35.7 34.8 24.1
m3 (>=16cm) 0.0578 0.2815 0.9715 1.5544 1.2326
M3(16>D>5cm) 0.1512 0.1885 0.0869 0.4349 0.2876
(%) 27.7% 59.9% 91.8% 78.1% 81.1%
(m3) 0.2090 0.4700 1.0584 1.9893 1.5201
(k) 133.0 338.4 661.4 1501.1 1122.6
(kg) 37.3 44.0 58.9 140.0 251.1
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"""" (kg) 8.0 10.8 11.8 39.6| 102.6
(kg) 24.8 47.5 86.5 196.9 257.3
(%) - - 46.5 - -
(%) - - 46.5 - -
(%) - - 48.4 - -
(%) - - 64.0 - -
(kg) 72.43 184.30 360.21 817.52 611.38
(kg) 20.31 23.96 32.08 76.25 136.75
(kg) 2.88 3.89 4.25 14.26 36.94
(kg) 12.80 24.52 44.65 101.64 132.82
(kg) 108.4 236.7 441.2 1009.7 917.9
1.50 1.28 1.22 1.24 1.50 1.35
( / 0.254
2-3
-6 CO2 GHG
-6
Year 1-10
2001 2002 2003 | 3004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
PDD Table | 1 2 3 4 5 6 7 8 9 10 [Subtotal
E.l 4 360 8,538 29,897| 48,812| 71,711| 40,195 2,587| 5,118/ 2,672 2,613|212,502
11-20 1-20
2011 2012 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
PDD Table 11 12 13 14 15 16 17 18 19 20 Subtota| G.Total
E.l 4 | 2018 1,994 2,142 2,434| 1,066 2,870 1,436 2,359 1,469 2,140| 19,930 232,432
2-4
GHG IPCC
GHG
GHG
-7
ID
El
E2

E3
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8
lha
20km 1km/litre
20
7,725ha
7,725ha 20km —<1km  38.3MJllitre ?:%03; ;
0.0687kgCO2/MJ = 406,521kgC02/20 = 2-ton
406CO0O»-ton/20 = 20.03CO2-ton/
verl.2 15 7
20 10,823,000
1,000
5km 10km
10,823 skmilitre | 2>2CO2
ton/
10,823 10km-=-6km 38.3MJ/litre 0.0687kgCO2/MJ
=47,462 kgCOs»
20km 20km -=<6km 38.3MJ/litre 0.00CO2-
0.0687kgCO2/MJ = 8.77kgCO2/20 = ton/
0.088CO2-ton/20 = 0.00COx-ton/
0
GPG 4.3.3.3, 0
4.3.3.6
250 4 20km
40km
40km 4 250 —+=6km/litre 20 38.3MJ/litre :’7'?0(:02_
0.0687kgCO2/MJ  =350,828kgC0O2/20 = on
350CO2-ton/20 = 17.50COq-ton/
2 125 1 1km
20 1.30COz-
2kmx125 2 20 =11m/litrre  38.3MJ/litre t' /
0.0687kgCO2/MJ = 26,312kgC02/20 = 26COs-ton/20 | O
= 1.30CO2-ton/
41.17
CO2-ton/
41.17

CO2-ton/
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3.
3-1
3-1-1 “Methodology for A/R
activity in Indonesia “
3-1-2
COP9
(i)
(i)
(iii)
3
(M)
a)
b)
C) GHG
d)
e)
f)
9)
3-1-3
3-1-3-1
a) NGO
b)
c)
3-1-3-2 CO2
LULUCF IPCC
GHG GHG CO2
COP9 5

Q=2.2.15,,(TE)-S,;(TB)]- 2 A

i=l j=1
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Q CO2
i=1,2 3... M
j=1,2, 3..., N CO2

k=1,2 3 ... R
Sij= CO2
7B=
TE=
= COP
A
3-1-3-3
3-1-3-4
a) CO2
b)
c)
COP9 a)
3-1-4
3-1-5
Stakeholder
Stakeholder
2
3-1-6
3-2
3-2-1
1-7 CDM
3-2-2
4
1 Probolinggo

2  Krucil
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3  Jember
4  Pasuruan Puspo
1
13
2  Krucil
3
CDM
CO2
2 3 2003 6 2004 1
4
Puspo Kapok (Ceiba pentandra) Pasuruan
Mimba (Azadirachta indica) Pasuruan
plot 2003 12
3-3
0.05 0.1lha
10cm (DBH)
plot
(DBH) (H) 5cm
(Vss)m3 (Wt)kg
2003 6
3-4
3-4-1
V) (W) (DBH) (BD)
(H) r

(Coffee)( )

BD




KTI Page
V) (W)

V(cacay=10"( 0.3337 1.2586><log(BD’H)) (r=0.9975)

Wicacan)=10"(2.6333  1.0923><log(BD°H))  r=0.9957

V) (W)
V(coftee)=10"(  0.10979 1.2141x<log(BDH)) (r=0.9886)
Wicofreey=107(3.3001  1.3019<log(BD°H))  r=0.9889
()

()

Lamtoro

V)
Vaicay=10N(  0.4281 1.1579><log(DBH?H)) (r=0.9879)

(W)

Witaicaie)=107(2.2717  1.1749<log(DBH?H))  r=0.9836

V) (W)
Vamior=10~(  0.5740 0.7141><log(DBH?H)) (r=0.9886)
Wamior=10°(2.5915  0.7962>log(DBH?H))  r=0.9991

V) (W)
Vubber ree)=107(  0.58216 1.1725>log(DBH?H)) (r=0.9671)

W rubber treey=10"(2.4762 1.1201><log(DBH?H)) r=0.9803
wW
V) (W)
V=DBH?’><H>=0.3  W=0.5xV><1.6
3-4-2
3-4-2-1
13 1 1.34ton/ha
2
7
1.34ton/ha—=7 =0.19ton/ha/ CcO2 0.5

><0.5>=44/12=0.35 CO2-ton/ha/

18

0.19
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3-4-2-2 Krucil
0.05ha
1 2003 6 2 2004 1
(m3/ha) CO2 (ton/ha)
1 (2004
6 1
-9
1 2003-Jun-19 : 2004-Jan-06
Plot CO, CO. CO,
(m3/ha) (ton/ha) (ton/ha) (m3/ha) (ton/ha) (ton/ha) (m3/ha) (ton/ha) | (ton/ha)
3.161 5.251 9.628 3.792 6.249 11.456 0.631 0.997 1.829
34.815 39.413 72.257 31.701 35.663 65.383 -3.114 -3.749 -6.874
0.162 0.081 0.148 1.287 0.598 1.096 1.125 0.517 0.948
38.138 44,745 82.032 36.780 42.510 77.935 -1.358 -2.235 -4.097
1.994 3.308 6.064 2.237 3.654 6.700 0.243 0.347 0.636
33.144 37.545 68.832 31.029 34.981 64.131 -2.115 -2.564 -4.701
35.137 40.852 74.896 33.265 38.635 70.831 -1.872 -2.217 -4.065
4
2004 6 1
3-4-2-3 Jember
2003 6 2004 1
-10
1 2003-Jun : 2004-Jan
CO2 CO2 CO2
(m3/ha) (ton/ha) (ton/ha) (m3/ha) (ton/ha) (ton/ha) (m3/ha) (ton/ha) | (ton/ha)
Karet84 97.304 110.855 203.233 114.847 129.982 238.300 17.543 19.127 35.067
Karet89 63.988 74.842 137.211 72.859 84.713 155.308 8.871 9.871 18.097
Karet97 24.769 30.239 55.438 32.891 39.662 72.714 8.122 9.423 17.275
Cacao 24.669 33.004 60.508 28.174 36.784 67.438 3.505 3.780 6.930
17.822 25.354 46.482 18.623 26.586 48.742 0.802 1.232 2.259
14.570 7.285 13.356 16.268 8.134 14.912 1.698 0.849 1.557
57.061 65.643 120.346 63.065 71.505 131.092 6.005 5.861 10.746
Coffee 8.085 14.753 27.048 8.806 16.176 29.656 0.721 1.423 2.608
25.562 33.945 62.233 21.657 28.481 52.215 -3.905 -5.464 -10.018
33.648 48.699 89.281 30.463 44.657 81.871 -3.184 -4.042 -7.410
3-4-2-4 Pasuruan
Pasuruan 1.00ha plot 2003 12
5mm
2
-11 Pasuruan
CO; CO, CO,
( /ha) (cm) (m) (m3/ha) (ton/ha) (m3/ha) (ton/ha) (ton/ha)
Mimbo 106 12.2 6.57 4.168 6.113 4.443 6.516 0.404
Kapok 19 22.8 10.75 4.620 6.776 4,774 7.002 0.226
Jaran 44 18.1 5.90 2.475 3.629 2.610 3.828 0.198
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KTI
Others 29 11.1 5.84 0.923 1.353 0.985 1.444 0.091
198 12.185 17.872 12.812 18.791 0.919
2003 12 5mm
(m3/ha/ ) CO2 (CO2 ton/ha)
CO2ton/ha
3-4-3

Pasuruan

0.919
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-8 Pasuruan

Tree Distribution in Pasuruan Examination Site
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3-5
3-5-1
-12
(ha) (C0,-ton/ha)
Pasuruan 500 ( ) 0.92
0.35
Jember 1,000
. (30 )
Krucil 500 (70 ) -0.41
2,000
30
Ngantang 13 (70 )( ) 0.35
UNIBRAW 10 ( ) 0.35
UNESA 9 ( ) 0.35
Probolinggo 210 ) ( Pasuruan 0.92
Golf Singosari 6 0.35
Malang 212 Pasuruan 0.92
Bondowoso 40 0
500
2,500 0.40
0.40CO2-ton/ha
4-1
4-1-1
CDM
COP9
-13
ID
L1

L2
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L3

Krucil

L4

L5

4-1-2

11-1

1)
()
®3)
(4)
(5)
(6)
()

L5
4-1-3

-14

Pasuran

2002

Rapid Rural Appraisal

1 1

2

Puspo Grati

L1,L2,L3

~2003

59 86

L4

ID

L1

1

376,800km

62,800litre
(litre)
62,800x38.2x0.0687=

75,368m3

10m3 7,536 1 50km

ekm/litre

(MIN) (kgCO2/MJ)=
164,808C0kg =164C0O,-ton

164CO2-ton/

L2

L3

Krucil

1.5kgx 365 x1,760
2=123.77 CO2-ton
10

1.5kgx 365 x1,760

1,760 10

10 10 3
10

10

X 0.5( )X 0.35 X 3.67 x 10% x 1/1000 x

X 0.5( ) x 0.35 X 3.67 x 10% x 1/1000 x

78C0O2-ton/
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3=185.66 CO>-ton
20
123.77 x 10 + 185.66 x 10 = 3,094.3
20
3,094.3/20=154.71

154.71/2=78C0O2-ton

242COzton  /

242COgzton/
4-2
4-2-1
4-1
4-3
BAPEDAL AMDAL

10,000ha

Environmental Impact Assessment=EIA
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AMDAL
Krucil
4-3-2
4-3-1
14
-15
4-3-2
Krucil
Krucil
Environmantal Engineering Department, Institut Teknologi
Nopember, Surabaya, East Java Province KTI
2003 12 -~2004 1
2004 1
15
-16
No | Component Parameter / Description
1 Physics/ Chemistry
Water quality Temperature, pH, BOD, COD, DO, Heavy Metal
2 Biology Flora and Fauna, including water biota or Macrobiotics
3 Social, Economic and Culture Job, Ownership Of House Status, Condition of Society
4 Society Health Condition Of Society Health, Available Efforts and change

-17
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B- |-
Parameter Quantity B-3 Sl H-8 Sl AA2 Standard
Physic
Temperature oc 26.5 25| 265 25| 265 ':‘A(,’;‘ear'
DS mg/L 82 110 80 96 80 1500
Chemistry
pH 7.34 6.75 7.2 7.76 7.59 6-8.5
Barium mg/L 0.19 0.19 0.19 0.2 0.2 1
Iron mg/L 0 0.2 0.15 0.09 0.12 5
Manganese mg/L 0.12 0 0 0 0 0.5
Copper mg/L 0.12 0.12 0.12 0.1 0.1 1
Zinc mg/L 0 1 1 1 1 5
Hexavalen Chrom mg/L 0 0 0 0 0 0.05
Cadmium mg/L 0 0 0 0 0 0.01
Mercury mg/L - - - - - 0.001
Lead mg/L 0 0 0 0 0 0.1
Arsen mg/L 0 0 0 0 0 0.05
Source of: Result of analysis
-18
No Local name Scientific name Description
TREE

1 Lamtoro Robustepordes Livestock

2 Kina Cinchona pubefcebs Tree

3 Kopi Coffea Arabica A. and Tree

Coffea Robusta

4 Pinus Pinus merkusii Tree

5 Nangka Artocarpus integra Tree

6 Apokat Porcea americana Tree

CLUMP

1 Ervatamia Ervatamia divaricata Cover vegetation

2 Tembelekan Lantana camara Cover vegetation

3 Malatus Malatus sp Cover vegetation

4 Makaranga Makaranga sp Cover vegetation

5 Caliandra Caliandra sp Cover vegetation

6 Benta Leersia hexandra Cover vegetation

7 Alang-alang Imperata cylindrical Cover vegetation

8 Sandapus Sandapus sp Cover vegetation




Cover vegetation

KTI
9 Rumput gajah Papaerus sp
Source: Result of analysis and secondary data
-19
Local name
No Scientific name
MAMMAL
1 Kera Macaca sp.
2 Kijang Muntaicus muntjak
3 Babi Hutan Sub babayrusa
4 Tikus Rattus rattus
AVES
5 Peking Lenchura leucogastroides
6 Bubut Clamator sp
7 Sikatan emas Ficedula zantrhropygia
8 Kacamata gunung Zosterops montatus
9 Kacamata jawa Zosterops flavus
10 | Ayam hutan Gallus sp.
11 | Kutilang Pycnonotus aurugaster
AMPHIBIAN
12 | Katak | Rana sp.
REPTILE
13 | Biawak Varanus salvator
14 | Ular air Ophidia sp.
15 | Kadal Mobouya multifasciata
16 | Tokek Gecko gecko

Source: Result of analysis and secondary data

4-4

4-4-1

4-4-2

4-4-3

5-1

activity in Indonesia

@ 10 )

Page 27

“Monitoring methodology for A/R
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5-2
IPCC Good Practice Guidance LULUCF 4.3.3. (Dec. 2003)
PDD Tablel7,18,19
Actual net greenhouse gas removal by sink (CO2-ton)
Baseline greenhouse gas net removals (CO2-ton)
Leakage (CO2-ton)
Net anthropogenic greenhouse removals by sink (CO2-ton)
PDD Tablel7,18
5
PDD Table-19
PDD Table-17
COP9
5-3
i)
ii) CO2
iii)

Page 28
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5-3-1
0.04 1.0ha
(m3/ha/ ) CO2 (ton/ha/ )
CO2 0.1%

3 5

5-3-2
3.67(=44/12) CO2
1
0.05ha 0.1%
5-4
Tablel7 18 19
5-5
CDM (GIS)
CDM
KTI 1SO14001

6-1

Actual greenhouse gas removal by sink (CO2-ton)

Baseline greenhouse gas net removals (CO2-ton)

Leakage (CO2-ton)

Net anthropogenic greenhouse removals by sink (CO2-ton)
6-2

GHG GHG
CO2



LULUCF

KTI

IPCC

Q=2.2.15,,(TE)-S,;(TB)] -2 A

i=l j=1

Page 30

i=1,2 3... M
j=12 3..., N
k=1,2 3 ..., R
Sij=
7B=
TE=
A= COP A
3
6-3
6-3-1
2-2,2-3
2-4 -21
231,608C0O2-ton
-21
Year 1-10
2001 2002 2003 3004 2005 2006 2007 2008 2009 2010
1 2 3 4 5 6 7 8 9 10 Subtotal
360 8,538| 29,897 48,812| 71,711| 40,195 2,587 5,118 2,672 2,613|212,502
41 41 41 41 41 41 41 41 41 41 412
319 8,496| 29,856 48,770| 71,670 40,154 2,545| 5,076 2,631 2,572{212,090
Year 11-20 1-20
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
11 12 13 14 15 16 17 18 19 20 Subtota| G.Total
2,018 1,994 2,142 2,434 1,066 2,870 1,436| 2,359| 1,469| 2,140| 19,930 232,432
41 41 41 41 41 41 41 41 41 41 412 823
1,977 1,953 2,101 2,393 1,025 2,829 1,395| 2,318| 1,428| 2,099| 19,518 231,608
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6-3-2
3-5
-22 3,090CO2-ton
-22 CO2-ton
Year 1-10
2001 2002 2003 3004 2005 2006 2007 2008 2009 2010
1 2 3 4 5 6 7 8 9 10 |Subtotal
204 315.2 120 360.8 0 132 158 162| 151.2 152 1,755
Year 11-20 1-20
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
11 12 13 14 15 16 17 18 19 20 Subtota| G.Total
136.8 124 132 140 143.2 132 132| 136.8 134 1241 1,335 3,090
6-3-3
4-3 -23
4,840C0O2-ton
-23 CO2-ton
Year 1-10
2001 2002 2003 3004 2005 2006 2007 2008 2009 2010
1 2 3 4 5 6 7 8 9 10 Subtotal
242 242 242 242 242 242 242 242 242 242 2,420
Year 11-20 1-20
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
11 12 13 14 15 16 17 18 19 20 Subtota| G.Total
242 242 242 242 242 242 242 242 242 242 2,420 4,840
6-3-4
= ) -24
223,682 CO2-ton 11,184 CO2-ton
10
-24 CO2-ton
Year 1-10
2001 2002 2003 3004 2005 2006 2007 2008 2009 2010
1 2 3 4 5 6 7 8 9 10 Subtotal
Actual greenhouse gas removal by sink (CO2-ton) 360| 8,538 29,897| 48,812| 71,711| 40,195 2,587 5,118| 2,672 2,613| 212,502
Baseline net removals (CO2-ton) 0.4 ton/ha 204| 315.2 120 360.8 0 132 158 162 151.2 152 1,755
Leakage (CO2-ton) 242 tonlyear 242 242 242 242 242 242 242 242 242 242 2,420
Net anthropogenic greenhouse gas removals by sink -127 7,939 29,494| 48,168| 71,428| 39,780 2,146| 4,673| 2,238 2,178| 207,917
11-20 1-20
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
11 12 13 14 15 16 17 18 19 20 Subtota [ G.Total
Actual greenhouse gas removal by sink (CO2-ton) 1,977 1,953| 2,101 2,393 1,025 2,829] 1,395 2,318| 1,428 2,099| 19,518( 231,608
Baseline net removals (CO2-ton) 0.4 ton/ha 136.8 124 132 140 1432 132 132 136.8 134 124 1,335 3,090
Leakage (CO2-ton) 242 ton/year 242 242 242 242 242 242 242 242 242 242 2,420 4,840
Net anthropogenic greenhouse gas removals by sinkl ~ 1,599| 1,587 1,727| 2,011 640| 2,455 1,021 1,939| 1,052 1,733| 15,765| 223,682
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7.
7-1
-18
CDM
CO2
CDM
() Uss$
120/$ Rp.9,000/$
(2) 200,000US$
3)
30
(4) 0%
)
6.5%
(6)
14
7-2
7-2-1
2001 -~2020 20
7-2-2
2001 2004 4 2,500ha
7
-19
2001 2002 2003 2004
Pasuruan 0 0 0 500 500
Jember 100 200 300 400 1,000
Krucil 300 200 0 0 500
400 400 300 900 2,000




KTI
Ngantang 13 0 0 0 13
UNIBRAW 10 0 0 0 10
UNESA 9 0 0 0 9
Probolinggo 15 195 0 0 210
Golf Singosari 6 0 0 0 6
Malang 57 153 0 2 212
Bondowoso 0 40 0 0 40
110 388 0 2 500
510 788 300 902 2,500
50 50 50 100 250
300 400 150 650 1500
160 338 100 152 750
510 788 300 902 2,500
2
ha
ha
108.7m3/ha
7-2-3 CO2
2 CO2
7-2-4
7-2-4-1
-20
(1000Rp./ha) (Rp./m?)
200 10,000
56 10,000
222 0
1 ) 150 20,000
@ ) 150
a ) 167
2 ) 167
CH 167
4 ) 167
50
1,494

Page 33
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(ha)
(m?3) ha
7-2-4-2
7-2-4-3
(D)
21
(cm) (Rp./m%)
30=<D 120,000
25=<D=<29 100,000
20=<D=<24 60,000
20
7-2-4-4
10
7-2-5 CO2
CO2
7-2-5-1 CDM
CDM CDM
CO2
7-2-5-2
-22
)
(2) CDM CO2 CO2
1 3
4
(5)
(6)
2 CO2
3 1 2
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| 4 | CDM \
7-2-5-3

-23
1 =100
5 >=<100
3.
4. (1- ) ><100
5.
6.
7.
8.
9. CO2 1ton Us$
CDM CO2 1ton
10. CO2 US$
11.
-24
1-20 1-10 11-20
231,608 212,502 19,518
(CO2-ton) 11,580 21,250 1,951
!/ /ha 4.6 8.5 0.8
(CO2-ton) 3,090 1,755 1,335
(CO2-ton) 4,840 2,420 2,420
223,682 207,917 15,765
(CO2-ton) 11,184 20,791 1,945
[/ /ha 45 8.3 0.8
US$
CER=0 US$/CO2-ton
2,283 1,229 1,054
1,675 589 1,086
CDM 4,402 1,978 2,424
1,084 926 158
9,644 4,922 4,722
US$/CO2-ton 43.1 23.6 299.5
CER=10 US$/CO2-ton
2,283 1,229 1,054
1,675 589 1,086
CDM 4,402 1,978 2,424
230 230 0
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8,590 4,026 4,564
US$/CO2-ton 38.4 19.3 289.5
1) 223,682C0>-ton 11,184C0O2-ton 1lha
4.5CO2-ton
(2) CER US$9,644,000 11%
1COe2-ton US$43.1
(3) CER US$10 US$8,590,000
1CO2-ton uUsS$38.4

(4) tCER ICER



O N D UD WN

CDM US$= /CO2-ton
- ( US$1,000) Exchange Rate 1US$= 9,000 Indonesia Rupiah
A B C D E F G H | J K L M N O P Q R S T U Vv U X Y A AA BB CC
Year 1-10 11-20 1-20
2001 2002 2003 3004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Subtotal | Subtota G.Total
ha 510 788 300 902 0 330 395 405 378 380 342 310 330 350 358 330 330 342 335 310 4,388 3,337 7,725
ha 0 0 0 0 0 330 395 405 378 380 342 310 330 350 358 330 330 342 335 310 1,888 3,337 5,225
0 0 0 5,437 5,437 5,437 10,874 0 8,699 4,893 8,155 5,437 0 0 4,349 4,349 6,524 6,524 2,175 3,262 40,776 40,776 81,552
(m3) 0 0 0 0 0 84,923 99,239 109,306 97,389 98,099 88,853 93,568 99,473, 102,876 99,741 84,358 91,916 90,262 92,748 93,058| 488,956| 936,853 1,425,808
0 0 0 5,437 5,437 90,360 110,113 109,306 106,087 102,992 97,008 99,005 99,473 102,876/ 104,090 88,707 98,440 96,787 94,923 96,320] 529,732| 977,629 1,507,361
(m3) 582 14,380 62,698 141,586 257,482 322,445 326,625/ 334,896 339,214  343,438| 346,700/ 349,923 353,384 357,318 359,041| 363,680 366,001 369,814 372,188 375,647
Co2 (CO2-ton)/ 360 8,538 29,897 48,812 71,711 40,195 2,587 5,118 2,672 2,613 2,018 1,994 2,142 2,434 1,066 2,870 1,436 2,359 1,469 2,140| 212,502 19,930 232,432
CDM (CO2-t 41 ton/year 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 410 410 820
(CO2-ton/hay 0.4 ton/ha 204 315.2 120 360.8 0 132 158 162 151.2 152 136.8 124 132 140 143.2 132 132 136.8 134 124 1,755 1,335 3,090
(CO2-ton) 242 tonlyear 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 2,420 2,420 4,840
CO2-ton) -127] 7,939] 29,494 48,168 71,428] 39,780] 2,146] 4,673] 2,238] 2,178 1,599] 1,587] 1,727] 2,011] 640 2,455] 1,021] 1,939] 1,052] 1,733] 207,917 15,765 223,682
0
( 15 20 0 0 0 0 20 0 0 0 0 20 0 0 0 0 20 0 0 0 0 39 39 78
( 5 18 9 0 90 0 18 9 0 90 0 18 9 0 90 0 18 9 0 90 0 234 234 468
( 5 24 0 0 0 0 12 0 0 0 0 12 0 0 0 0 12 0 0 0 0 36 24 60
( 300 200 100 50 50 50 30 30 30 30 870 0 870
362 209 100 140 50 100 39 30 120 30 50 9 0 90 0 50 9 0 90 0 1,179 297 1,476
362 571 671 811 861 960 999 1,029 1,149 1,179 1,229 1,238 1,238 1,328 1,328 1,377 1,386 1,386 1,476 1,476
200 1000Rp./ha 11 18 7 20 0 7 9 9 8 8 8 7 7 8 8 7 7 8 7 7 98 74 172
222 1000Rp./ha 13 19 7 22 0 8 10 10 9 9 8 8 8 9 9 8 8 8 8 8 108 82 191
56 1000Rp./ha 3 5 2 6 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 27 21 48
( + ) 300 1000Rp./ha 17 26 10 30 0 11 13 14 13 13 11 10 11 12 12 11 11 11 11 10 146 111 258
667 1000Rp./ha 38 58 22 67 0 24 29 30 28 28 25 23 24 26 27 24 24 25 25 23 325 247 572
50 1000Rp./ha 3 4 2 5 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 24 19 43
50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 500 500 1,000
1,494 135 181 100 200 50 105 116 117 113 113 107 101 105 108 109 105 105 107 106 101 1,229 1,054 2,283
135 316 415 615 665 770 885 1,003 1,115 1,229 1,335 1,437 1,542 1,650 1,759 1,864 1,969 2,076 2,181 2,283
( ) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 persons 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 167 167 333
20 US$/ha 10 26 32 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 418 500 918
16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 160 160 320
10 12 12 30 30 28 28 28 28 28 30 30 30 30 30 30 30 30 30 30 234 297 531
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 1,000 1,000 2,000
CDM Validation/Monitoring/Verification/Others 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 300 300 600
) 183 200 206 242 242 241 241 241 241 241 242 242 242 242 242 242 242 242 242 242 1,978 2,424 4,402
183 383 589 831 1,073 1,314 1,555 1,796 2,037 2,278 2,521 2,763 3,006 3,248 3,490 3,733 3,975 4,217 4,460 4,702
( 1,000$ ( - 135 316 415 579 607 499 444 413 395 388 385 377 374 373 374 386 387 391 396 395 4,189 3,840 8,029
-+ 0.231 0.022 0.007 0.004 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
( ) 0 0 36 22 213 170 149 131 120 110 110 107 109 109 92 105 102 100 103 841 1,047 1,887
0 0 0 36 58 271 442 590 721 841 950 1,060 1,167 1,276 1,385 1,477 1,582 1,684 1,785 1,887 2,959 14,255 17,214
0 0 0 76 76 1,365 1,762 1,749 1,697 1,648 1,552 1,584 1,592 1,646 1,665 1,419 1,575 1,549 1,519 1,541 8,372 15,642 24,014
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CO2 0 US$/CO2-ton 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 76 76 1,365 1,762 1,749 1,697 1,648 1,552 1,584 1,592 1,646 1,665 1,419 1,575 1,549 1,519 1,541 8,372 15,642 24,014
469 548 461 579 377 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,433 0 2,433
0 0 0 0 0 424 713 750 546 0 0 0 0 0 0 0 0 0 0 0 2,433 0 2,433
469 1,017 1,478 2,057 2,433 2,009 1,296 546 0 0 0 0 0 0 0 0 0 0 0 ) 11,304 0 11,304
200 200 200 200
2 ( US$1,000)
Year 1-10 S.totall1-20 S.tota[1-20 G.Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0 0 0 76 76 1,365 1,762 1,749 1,697 1,648 1,552 1,584 1,592 1,646 1,665 1,419 1,575 1,549 1,519 1,541 8,372 15,642 24,014
Co2 0 US$/C-ton 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 76 76 1,365 1,762 1,749 1,697 1,648 1,552 1,584 1,592 1,646 1,665 1,419 1,575 1,549 1,519 1,541 8,372 15,642 24,014
0 0 0 36 22 213 170 149 131 120 110 110 107 109 109 92 105 102 100 103 841 1,047 1,887
0 0 0 6 6 100 122 121 118 114 108 110 111 114 116 99 109 108 105 107 589 1,086 1,675
0 0 0 42 28 313 293 270 249 234 217 220 218 223 224 191 214 210 206 210 1,429 2,133 3,562
( - 0 0 0 33 47 1,052 1,469 1,479 1,449 1,414 1,335 1,364 1,374 1,423 1,441 1,228 1,361 1,339 1,313 1,332 6,943 13,509 20,452
183 200 206 242 242 241 241 241 241 241 242 242 242 242 242 242 242 242 242 242 2,278 2,424 4,702
- -183 -200 -206 -209 -195 811 1,228 1,238 1,208 1,173 1,092 1,122 1,132 1,180 1,199 986 1,119 1,096 1,071 1,089 4,665 11,085 15,750
0 -30 66 96 134 158 131 84 35 0 0 0 0 0 0 0 0 0 0 0 674 0 674
- -183 -170 -272 -305 -329 653 1,098 1,154 1,172 1,173 1,092 1,122 1,132 1,180 1,199 986 1,119 1,096 1,071 1,089 3,991 11,085 15,076
0 0 0 0 0 228 384 404 410 410 382 393 396 413 420 345 392 384 375 381 1,837 3,880 5717
- -183 -170 -272 -305 -329 424 713 750 762 762 710 729 736 767 779 641 727 713 696 708 2,154 7,206 9,359
0 0 0 0 0 0 64 107 112 114 114 107 109 110 115 117 96 109 107 104 397 1,089 1,486
= -183 -352 -624 -929 -1,258 -1,258 -1,321 -1,428 -1,325 -677 -81 541 1,168 1,824 2,488 3,012 3,643 4,247 4,836 5,440 -9,356 27,119 17,763
3 ( US$1,000)
Year 1-10 S.totall1-20 S.tota[1-20 G.Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
( - + + - + 0 200 200 194 194 561 771 751 658 739 671 742 748 683 77 593 742 721 618 727 4,268 7,023 11,291
) 486 865 1,053 1,327 1,376 1,339 1,294 1,265 1,338 1,333 1,350 1,321 1,289 1,348 1,319 1,352 1,331 1,306 1,371 1,341 11,677 13,329 25,006
486 1,065 1,253 1,521 1,570 1,900 2,066 2,016 1,996 2,072 2,021 2,063 2,037 2,032 2,097 1,945 2,073 2,027 1,989 2,068 15,945 20,352 36,297
0 200 200 194 194 948 1,892 2,698 3,121 2,549 1,902 1,322 669 7 -592 -1,268 -1,770 -2,420 -3,047 -3,572 11,996 -8,767 3,229
469 1,017 1,478 2,057 2,433 2,009 1,296 546 0 0 0 0 0 0 0 0 0 0 0 0 11,304 0 11,304
469 1,217 1,678 2,251 2,627 2,957 3,187 3,244 3,121 2,549 1,902 1,322 669 7 -592 -1,268 -1,770 -2,420 -3,047 -3,572 23,301 -8,767 14,534
200 17 -152 -424 -729 -1,058 -1,058 -1,121 -1,228 -1,125 -477 119 741 1,368 2,024 2,688 3,212 3,843 4,447 5,036 5,640 -7,356 29,119 21,763
+ 486 1,065 1,253 1,521 1,570 1,900 2,066 2,016 1,996 2,072 2,021 2,063 2,037 2,032 2,097 1,945 2,073 2,027 1,989 2,068 15,945 20,352 36,297
4
1-10 S.totall1-20 S.tota[1-20 G.Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
ReturnOfEquity) -1047% 111% 64% 44% 32% -10% -27% -27% -27% -26% -24% -25% -25% -33% -49% -56% -151% 593% 98% 54% -1% -61% -26%
41% 65% 75% 76% 78% 78% 79% 79% 79% 79% 79% 79% 79% 79% 79% 79% 74% 79% 7%
( 1USs$) 584 374 323 316 311 308 309 308 307 306 305 305 306 306 306 306 3,087 3,064 6,086
1208% 42% 28% 28% 28% 29% 30% 30% 30% 28% 28% 33% 30% 30% 31% 30% 57% 30% 39%
o
CDM o o
o
.C02 1 USs$) -11,054.2 128.7 38.4 22.6 14.2 137 15.6 17.1 19.2 20.8 22.4 23.9 25.3 27.0 28.6 30.1 31.6 32.9 34.7 36.0 20.8 220.1 220.1
CDM / C02
.CO2 1 Us$) I -14,070.7 169.1 51.6 30.7 19.9 16.8 16.0 14.9 14.5 13.7 13.2 12.5 11.7 11.1 10.4 10.1 9.6 9.0 8.8 8.3 13.7 49.5 49.5
- / CO2




O N D UD WN

CDM US$=1 /CO2-ton
- ( US$1,000) Exchange Rate 1US$= 9,000 Indonesia Rupiah
A B C D E F G H | J K L M N O P Q R S T U Vv U X Y A AA BB CC
Year 1-10 11-20 1-20
2001 2002 2003 3004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Subtotal | Subtota G.Total
ha 510 788 300 902 0 330 395 405 378 380 342 310 330 350 358 330 330 342 335 310 4,388 3,337 7,725
ha 0 0 0 0 0 330 395 405 378 380 342 310 330 350 358 330 330 342 335 310 1,888 3,337 5,225
0 0 0 5,437 5,437 5,437 10,874 0 8,699 4,893 8,155 5,437 0 0 4,349 4,349 6,524 6,524 2,175 3,262 40,776 40,776 81,552
(m3) 0 0 0 0 0 84,923 99,239 109,306 97,389 98,099 88,853 93,568 99,473, 102,876 99,741 84,358 91,916 90,262 92,748 93,058| 488,956| 936,853 1,425,808
0 0 0 5,437 5,437 90,360 110,113 109,306 106,087 102,992 97,008 99,005 99,473 102,876/ 104,090 88,707 98,440 96,787 94,923 96,320] 529,732| 977,629 1,507,361
(m3) 582 14,380 62,698 141,586 257,482 322,445 326,625/ 334,896 339,214  343,438| 346,700/ 349,923 353,384 357,318 359,041| 363,680 366,001 369,814 372,188 375,647
Co2 (CO2-ton)/ 360 8,538 29,897 48,812 71,711 40,195 2,587 5,118 2,672 2,613 2,018 1,994 2,142 2,434 1,066 2,870 1,436 2,359 1,469 2,140| 212,502 19,930 232,432
CDM (CO2-t 41 ton/year 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 410 410 820
(CO2-ton/hay 0.4 ton/ha 204 315.2 120 360.8 0 132 158 162 151.2 152 136.8 124 132 140 143.2 132 132 136.8 134 124 1,755 1,335 3,090
(CO2-ton) 242 tonlyear 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 2,420 2,420 4,840
CO2-ton) -127] 7,939] 29,494 48,168 71,428] 39,780] 2,146] 4,673] 2,238] 2,178 1,599] 1,587] 1,727] 2,011] 640 2,455] 1,021] 1,939] 1,052] 1,733] 207,917 15,765 223,682
0
( 15 20 0 0 0 0 20 0 0 0 0 20 0 0 0 0 20 0 0 0 0 39 39 78
( 5 18 9 0 90 0 18 9 0 90 0 18 9 0 90 0 18 9 0 90 0 234 234 468
( 5 24 0 0 0 0 12 0 0 0 0 12 0 0 0 0 12 0 0 0 0 36 24 60
( 300 200 100 50 50 50 30 30 30 30 870 0 870
362 209 100 140 50 100 39 30 120 30 50 9 0 90 0 50 9 0 90 0 1,179 297 1,476
362 571 671 811 861 960 999 1,029 1,149 1,179 1,229 1,238 1,238 1,328 1,328 1,377 1,386 1,386 1,476 1,476
200 1000Rp./ha 11 18 7 20 0 7 9 9 8 8 8 7 7 8 8 7 7 8 7 7 98 74 172
222 1000Rp./ha 13 19 7 22 0 8 10 10 9 9 8 8 8 9 9 8 8 8 8 8 108 82 191
56 1000Rp./ha 3 5 2 6 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 27 21 48
( + ) 300 1000Rp./ha 17 26 10 30 0 11 13 14 13 13 11 10 11 12 12 11 11 11 11 10 146 111 258
667 1000Rp./ha 38 58 22 67 0 24 29 30 28 28 25 23 24 26 27 24 24 25 25 23 325 247 572
50 1000Rp./ha 3 4 2 5 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 24 19 43
50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 500 500 1,000
1,494 135 181 100 200 50 105 116 117 113 113 107 101 105 108 109 105 105 107 106 101 1,229 1,054 2,283
135 316 415 615 665 770 885 1,003 1,115 1,229 1,335 1,437 1,542 1,650 1,759 1,864 1,969 2,076 2,181 2,283
( ) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 persons 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 167 167 333
20 US$/ha 10 26 32 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 418 500 918
16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 160 160 320
10 12 12 30 30 28 28 28 28 28 30 30 30 30 30 30 30 30 30 30 234 297 531
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 1,000 1,000 2,000
CDM Validation/Monitoring/Verification/Others 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 300 300 600
) 183 200 206 242 242 241 241 241 241 241 242 242 242 242 242 242 242 242 242 242 1,978 2,424 4,402
183 383 589 831 1,073 1,314 1,555 1,796 2,037 2,278 2,521 2,763 3,006 3,248 3,490 3,733 3,975 4,217 4,460 4,702
( 1,000 ( - 135 316 415 579 607 499 444 413 395 388 385 377 374 373 374 386 387 391 396 395 4,189 3,840 8,029
= 0.231 0.022 0.007 0.004 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
( ) 0 0 36 22 213 170 149 131 120 110 110 107 109 109 92 105 102 100 103 841 1,047 1,887
0 0 0 36 58 271 442 590 721 841 950 1,060 1,167 1,276 1,385 1,477 1,582 1,684 1,785 1,887 2,959 14,255 17,214
0 0 0 76 76 1,365 1,762 1,749 1,697 1,648 1,552 1,584 1,592 1,646 1,665 1,419 1,575 1,549 1,519 1,541 8,372 15,642 24,014
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
co2 10 US$/CO2-ton -1 79 295 482 714 398 21 47 22 22 16 16 17 20 6 25 10 19 11 17 2,079 158 2,237
-1 79 295 557 790 1,763 1,783 1,796 1,720 1,670 1,568 1,600 1,609 1,666 1,672 1,444 1,585 1,568 1,529 1,558 10,452 15,800 26,251
469 469 170 146 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,253 0 1,253
0 0 18 131 291 751 62 0 0 0 0 0 0 0 0 0 0 0 0 0 1,253 0 1,253
469 938 1,090 1,104 813 62 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,475 0 4,475
200 200 200 200
2 ( US$1,000)
Year 1-10 S.totall1-20 S.tota[1-20 G.Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0 0 0 76 76 1,365 1,762 1,749 1,697 1,648 1,552 1,584 1,592 1,646 1,665 1,419 1,575 1,549 1,519 1,541 8,372 15,642 24,014
Co2 10 US$/C-ton -1 79 295 482 714 398 21 47 22 22 16 16 17 20 6 25 10 19 11 17 2,079 158 2,237
-1 79 295 557 790 1,763 1,783 1,796 1,720 1,670 1,568 1,600 1,609 1,666 1,672 1,444 1,585 1,568 1,529 1,558 10,452 15,800 26,251
0 0 0 36 22 213 170 149 131 120 110 110 107 109 109 92 105 102 100 103 841 1,047 1,887
0 0 0 6 6 100 122 121 118 114 108 110 111 114 116 99 109 108 105 107 589 1,086 1,675
0 0 0 42 28 313 293 270 249 234 217 220 218 223 224 191 214 210 206 210 1,429 2,133 3,562
( - -1 79 295 515 762 1,450 1,491 1,526 1,471 1,435 1,351 1,380 1,391 1,443 1,447 1,253 1,371 1,358 1,323 1,349 9,022 13,667 22,689
183 200 206 242 242 241 241 241 241 241 242 242 242 242 242 242 242 242 242 242 2,278 2,424 4,702
- -184 -121 89 273 519 1,209 1,250 1,285 1,230 1,194 1,108 1,138 1,149 1,200 1,205 1,011 1,129 1,116 1,081 1,106 6,744 11,243 17,987
0 -30 61 71 72 53 4 0 0 0 0 0 0 0 0 0 0 0 0 0 230 0 230
- -184 -90 28 202 448 1,156 1,246 1,285 1,230 1,194 1,108 1,138 1,149 1,200 1,205 1,011 1,129 1,116 1,081 1,106 6,514 11,243 17,757
0 0 10 71 157 405 436 450 431 418 388 398 402 420 422 354 395 391 378 387 2,376 3,935 6,311
- -184 -90 18 131 291 751 810 835 800 776 720 739 747 780 783 657 734 725 703 719 4,138 7,308 11,446
0 0 0 3 20 44 113 121 125 120 116 108 111 112 117 117 99 110 109 105 545 1,105 1,650
= -184 -274 -274 -277 -297 -340 295 1,009 1,683 2,339 2,943 3,575 4,211 4,879 5,545 6,084 6,720 7,335 7,929 8,543 3,681 57,763 61,444
3 ( US$1,000)
Year 1-10 S.totall1-20 S.tota[1-20 G.Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
( - + + - + -1 200 200 194 417 844 819 822 683 747 679 751 757 695 780 609 746 733 623 738 4,924 7,110 12,034
) 486 865 1,053 1,327 1,376 1,339 1,294 1,265 1,338 1,333 1,350 1,321 1,289 1,348 1,319 1,352 1,331 1,306 1,371 1,341 11,677 13,329 25,006
485 1,065 1,253 1,521 1,793 2,183 2,113 2,087 2,021 2,080 2,029 2,072 2,046 2,043 2,099 1,960 2,077 2,039 1,994 2,078 16,601 20,438 37,040
0 201 237 494 1,076 2,262 1,618 878 138 -459 -1,114 -1,703 -2,364 -3,036 -3,646 -4,324 -4,842 -5,496 -6,134 -6,664 6,446 -39,325 -32,879
469 938 1,090 1,104 813 62 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,475 0 4,475
469 1,139 1,327 1,598 1,889 2,323 1,618 878 138 -459 -1,114 -1,703 -2,364 -3,036 -3,646 -4,324 -4,842 -5,496 -6,134 -6,664 10,920 -39,325 -28,404
200 16 -74 -74 =17 -97 -140 495 1,209 1,883 2,539 3,143 3,775 4,411 5,079 5,745 6,284 6,920 7,535 8,129 8,743 5,681 59,763 65,444
+ 485 1,065 1,253 1,521 1,793 2,183 2,113 2,087 2,021 2,080 2,029 2,072 2,046 2,043 2,099 1,960 2,077 2,039 1,994 2,078 16,601 20,438 37,040
4
1-10 S.totall1-20 S.tota[1-20 G.Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
ReturnOfEquity) -1137% 122% -24% -171% -301% -536% 164% 69% 42% 31% 23% 20% 17% 15% 14% 10% 11% 10% 9% 8% 73% 12% 17%
96% 82% 84% 85% 86% 86% 86% 86% 86% 87% 87% 87% 87% 87% 87% 87% 86% 86% 86%
( 1USs$) 251 293 288 284 282 280 281 281 280 280 280 279 280 280 280 280 2,639 2,802 5,440
32% 17% 16% 16% 16% 17% 18% 18% 17% 17% 17% 19% 18% 18% 18% 18% 25% 18% 21%
o
CDM o
. o
.C02 1 Uss) -5,267.4 155.8 45.6 26.6 16.5 15.7 17.8 19.7 22.2 24.2 26.3 28.2 30.0 32.1 34.1 35.8 37.6 39.2 41.4 42.9 24.2 435 435
CDM / C02
.CO2 1 Us$) I -6,714.7 194.8 514 25.9 12.8 6.6 25 -1.5 -4.8 -8.2 -11.1 -14.4 -17.7 -20.6 -24.1 -26.4 -29.4 -32.3 -34.7 -37.5 -8.2 -38.1 -38.1
- / CO2
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Appendix

Appenix 1. Typical landscape at Grati and Puspo

Photo: Landprior to planting annual crops
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Appendix 2. Condition of Lamtoro crown at Krucil

Photo: Condition of Lamtoro at Krucil Coffee Plantation
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Appendix 3. Fundamental Law of Agrarian (HGU)

Afforestation project (project afforestation) which will be conducted in Krucil area is
located in plantation estate land under land title of Utilization Right (HGU) owned by
Army Cooperative Center (PUSKOPAD). According to government regulation No.
40/1996, Article 12, Verse 2, it is stated that HGU holder is prohibited to transfer the
management of HGU land to other party, except in certain cases allowed by existing law
and legislation. The government regulation No 40/1996 describes further that what is
meant by exception is that in certain cases, management of HGU land can be conducted
on the basis of cooperation with other parties.  Therefore, according to that stipulation,
the afforestation project, under the Clean Development Mechanism (CDM) can be
implemented through cooperation between PUSKOPAD and Kutai Timber Industries
(KTI).

Land title of HGU owned by PUSKOPAD stipulates that the usage allocation of the land
is for coffee plantation. From the point of view of land use allocation, according to
government regulation No. 40/1996, Article 12, Verse 1(b), HGU land should be utilized
in accordance with the stipulated usage. However, if holder of the land right want to
change the crop, then a request for change can be forwarded to the government. Due to
such basis, in this afforestation project (project afforestation) there will be two
possibilities, namely (a) HGU land with fixed stipulated use which imply that the project
will be in the form of coffee plantation shaded by perennial crop (sengon or moluccan
sau), and (b) HGU with change in usage which imply that the project is in the form of
agroforestry.

Whatever form of cooperation and usage which are chosen, the project implementation
will involve people community as one of its actor (stakeholder). Therefore, the form of
cooperation between stakeholders (parties), namely Puskopad, KTI and people
community, should have been clearly formulated, especially in terms of rights and
responsibilities of each party (stakeholder). According to results of survey within the
community, conducted by KTI, it is concluded that the community is willing to
participate actively in the project. Consensus on the form of cooperation will be taken in
the next process.

On such basis, claim on carbon sequestration is owned by three parties, namely
PUSKOPAD, community and KTI.  Afforestation project which will be conducted in
Pasuruan area is located in people owned land. Therefore, it is clear that there is a need
for a fair cooperation between community and KTI. Physically, the project in this area is
in the form of agroforestry, while the KTI side, need wood as industrial raw materials.
Therefore, for putting claim as project afforestation under CDM, the two sides should be
able to achieve sustainability of agroforestry which they develop. Project afforestation in
this Pasuruan area requires land use map (micro) for determining the project boundary
and number of people (community) involved.
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Appendix 4. Sample of tree distribution at Grati-Pasuruan between farmer’s fields

Tree Distribution by Their Crom Diameter
N In Pasuruan Examination Site

Oothers5m  Oothers2m  Ojaran 2m OKapok 8m OKapok 5m OKapok 4m  OKapok 3m

OKapok 2m OMimbo 7m OMimbo 5m OMimbo4m OMimbo 3m OMimbo 2m
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Appendix 5. Data used for the estimation of MAI of Sengon, Mahogany, and Agathis

Growth Rate of Falcata by Soil Conditions

Age 1 2 3 4 5 6 7
Diameter(cm) 4 14 21 26 29 31.5 33
) Height(m) 5.5 145 19 23 25 26 26.5
Soil Good Density(pieces/ha) 1100 900 750 400 400 400 400
Volume(m®/ha) 2.9 76.7 188.5 186.6 252.3 309.6 346.3
Thinning volume (m°/ha) 108.7
Age 1 2 3 4 5 6 7
Soil Diameter(cm) 3 9 155 20 23 25 27
Medium Height(m) 4.5 12 16 185 20.5 22 22.5
Density(pieces/ha) 1100 950 800 600 600 600 600
Volume(m®/ha) 1.3 21.7 92.3 133.2 195.2 247.5 295.2
Age 1 2 3 4 5 6 7
Soil Diameter(cm) 1.5 6 12 16 19 21 22.5
Poor Height(m) 3 9 13 15.5 17 18 18.5
Density(pieces/ha) 1100 950 800 800 800 800 800
Volume(m®/ha) 0.2 9.2 44.9 95.2 147.3 190.5 224.8
Growth Rate of Mahogany (*)
Age 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Diameter(cm) | 0.0 0.0 0.9 238 46 63 8.0 9.6 112 | 128 | 143 | 158 | 172 | 186 | 200
Height((m) 03 0.6 15 21 |27 53 75 95 113|129 [144 | 157 |[169 [180 | 190
Piecesiha 2500 | 2200 | 2000 | 1750 | 1500 | 1400 | 1300 | 1200 | 1100 | 1000 [ 940 | 880 | 820 [ 760 | 700
Volume(m3) 00 [00 0.1 09 26|88 187 [318 | 471 | 635 [831 | 1034 | 1234 [ 1422 | 159.1
Age 16 7 18 19 20 21 22 23 24 25 26 27 28 29 30
Diameter(cm) | 213 | 226 | 238 | 25.1 | 262 | 274 | 285 | 296 | 30.7 | 317 | 327 | 33.7 | 346 | 356 | 365
Height((m) 199 [207 | 215 | 221 [228 | 233 | 239 | 244 | 248 | 252 [ 256 | 260 | 263 | 266 | 269
Pieces/ha 660 | 620 | 580 | 540 [ 500 | 490 | 480 | 470 | 460 | 450 [ 325 | 325 | 325 [ 325 | 325
Volume(m3) 1786 | 1064 | 2121 | 2251 [ 2351 | 257.5 | 279.5 | 301.1 | 322.1 | 3423 | 267.2 | 287.4 | 307.8 | 3283 | 348.9
Source: The growth data of Mahogany and Agathis is cited from “Nettairinn-no- seishou-data No.1 0.121” by N.
Shiraishi and others JIFPRO.
Growth Rate of Agathis(*)
Age 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Diameter(cm) | 0.0 0.0 0.0 32 45 |59 7.4 9.1 108 | 127 | 147 | 167 | 187 | 207 | 228
Height((m) 03 0.6 0.9 i2 16 21 37 53 6.9 84 9.9 113|127 [140 | 153
Piecesiha 2300 [ 2100 | 1000 | 1700 | 1500 | 1390 | 1280 | 1170 | 1060 | 950 | 886 | 822 | 758 | 694 | 630
Volume(m3) 00 [00 0.0 0.6 1430 7.8 153 | 257 | 386 [563 | 77.3 | 1008 [ 1256 | 150.3
Age 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Diameter(cm) | 248 | 268 | 28.7 | 30.5 | 323 | 340 | 356 | 37.1 | 386 | 309 | 412 | 424 | 435 | 446 | 455
Height((m) 166 [ 178 | 190 | 202 |[213 | 224 | 234 | 245 | 255 | 264 | 274 | 283 | 292 [ 300 | 309
Piecesiha 596 | B62 | 528 | 494 [ 460 | 448 | 436 | 424 | 412 | 400 [ 388 | 376 | 364 [ 352 | 340
Volume(m3) 1823 [ 2151 | 247.6 | 2784 | 3065 | 347.6 | 388.7 | 429.1 | 468.4 | 5058 | 541.0 | 5735 | 603.1 | 6294 | 652.3

Source: Same as above.
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Appendix 6. Analysis of Multiplier Effect for Assessing Leakage

Approach

The idea of using the multiplier effect on leakage analysis was based on
assumption that new initiative activities that create additional income for communities
may change the behavior of the communities and the change may affect local or regional
economic activities, such as increasing the fossil fuel consumption due to the increase of
mobilization of community etc. The multiplier analysis will indicate whether the project
will have significant impact or not on local and regional economic activities. If the
project is not large enough to cause such effect, then leakage can be assumed to be zero
(no leakage). In this study, the scale of the project is relatively small (less than 1000 ha
in each sub-district), and it is very likely that the impact on local or regional economic
activities may not be significant. Previous study indicated that from area of 0.5
ha/household, income gained from 7 years planting rotation was about Rp1000000-
1500000 per year (equivalent to 100-150 USD) that was equal to about 5 % of the total
income (Haryono, 1996; Permadi, 1999; Setyawan, 2001; Sihombing, 2000). If AR-
CDM project will involve about 1000 HH (500 ha), the total additional income generated
by the project would be 0.10 to 0.15 million USD, and this amount may not big enough to
cause the change in local/regional economic activities.

On the other hand, the additional wood supply from the project will increase
wood industry activities. Activities in one industry may have link with activities in other
industries. Kind of linkage between industries will determine whether the project will
indirectly affect on the increase in GHG emissions.

The Linkages Concept

The concept of linkages was originally introduced by Hirschman (1958) in
order to formulate his theory of economic development based on the principle of
creating maximum disequilibrium in the economic system. Hirschman developed the
unbalanced growth idea into a general interpretation of how development ought to
proceed.

According to Daryanto (1990), the central concept in Hirschman's theory is
linkages. Industries are linked to other industries in ways that can be taken into ac-
count in deciding on a development strategy. There are both linkages i.e.
backward and forward linkages. Backward linkages show the relationship of inter-
industry purchases to total purchases, while forward linkages show the
relationship of inter-industry sales to total output. These linkages indicate the
degree of structural interdependence in an economy and the extend to which the
growth on one sector can provide stimulus to expansion in others.

The Multipliers Analysis

The concept of multipliers is perhaps the most important concept resulting from the
input-output model. Multipliers can be used to measure the repercussions of changes in
the level of expenditure (final demand) on total income (Moor, 1996). There are three kinds
of multipliers; i.e output multiplier, income multiplier, and employment multiplier. Each
of the multipliers can be divided into various kinds. If household sector as factor
that is out of model or exogenous, it will resulted as the Simple multiplier and
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Type | multiplier. Here, it is used as opened inverse matrix of Leontief and only
accounts direct effects and indirect effects. If household sector becomes endogen
factor, so it will be resulted Total multiplier and Type H multiplier. Here, it is used
the closed of the Leontief inverse matrix.

Output Multipliers

Commonly, there are two kinds of output multipliers; i.e the simply output
multiplier and total output multiplier.

The Simple Output Multiplier

This multiplier is used to know the effects of increase of | unit final demand
of a particular sector in an economy for output of other sectors directly or indirectly. So, here it
is counted as the sum of direct effects and indirect effects, and can be formulated
as follow:

n
MXSj = _ZlCij
1=

where MXS; = simple output multiplier sector j and Cjj = element of the opened Leontief
inverse matrix.

Total Output Multipliers

This multiplier is used to know the effects of increase of | unit final demand of a
particular sector in an economy for output of other sectors directly, indirectly, and
induced. So, it is counted sum of direct, indirect, and induced effects. Therefore, total output
multiplier can be formulated as follows n

MXT, = zl D,

Where MXT; = total output multipliers sector j and Dij element of the closed Leontief
inverse matrix.

Income Multipliers

Income multipliers show the increase of income for each sector as consequence of a
unit increase of final demand of that sector. In this study it will be analyze into two forms of
income multipliers; i. e. the type | income multiplier and the type 11 income multiplier.

The Type I Income Multiplier

The type | income multiplier is expressed as the ratio of direct and indirect income
change relative to the direct income change resulting from a unit increase in final demand
for a sector. The type | income multipliers can be formulated :

_ direct effects+ indirect effects
direct effects

Ml

or,

MI; =>a,.,C;/a

i=1

n+1, j
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where Ml; type | income multiplier sector j, C;; element of Leontief inverse matrix, and an+1
input coefficient of wage/salary household sector i

The Type Il Income Multiplier
The type Il income multiplier is the ratio of the combined direct, indirect and induced
income change to the direct income change due to a unit increase in final demand for a
given sector. The formula the type Il income multiplier for a sector can be expressed as
n
Ml = Zaml,iXDij /an+1j

J
i=1

Where MII; type 1l income multiplier sector j, Dj; element of closed Leontief inverse matrix,
an+1j input coefficient of wage/salary of household sector j.

The Employment Multiplier

The employment multipliers are being used by the policy maker to forecast changes in
jobs a particular area. So, the employment multipliers are another important multiplier
beside output and income multipliers.

The Type | Employment Multiplier. The Type | employment multiplier is the ratio
of direct and indirect employment change to direct employment change. The Type |
employment multiplier can be formulated as follows :

MEI; => W, ;Cy W,y W, = L/ X,
i=1

i n+l,j?

Where MEI; type | employment multiplier sector j, wn1, employment coefficient sector i,
Wn+1j employment coefficient sector j, Cj element of Leontief inverse matrix, L;
employment component sector i, X;total output sector i

The Type 1l Employment Multiplier. To account the type 1l employment multiplier
is used the formula as :

MEI j = Zl Wn+l,i Dij /Wn+lj
Where MEII; type Il employment multiplier sector j, wn+1i employment coefficient

sector i wp:1j employment coefficient sector j, Dj element of closed Leontif inverse
matrix.
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Appendix 7. Methodology for Stakeholder Process

The process of gathering local stakeholder comments has been conducted through survey
to provide evaluation on the project. Several questions which have been forwarded to
people community in the prospective location of Krucil project in year 2002 and in
Pasuruan in year 2003, were as follows:

a) Do you believe that the socio-economic situation of the local will improve due to
the implementation of the project?

b) Is the implementation of the project able to improve the environmental situation
in the region?

C) How does the development of the project affect you (positively or negatively) or

on your environment?

d) Will the project implementation produce impacts (positively or negatively) on
socio-cultural condition of the community?

e) Do you recommend a certain institution to develop this project?

f) Give additional comments in accordance with what you think.

Those questions were conveyed just to people who were candidate of project participants.
Therefore, those questions should also be conveyed or forwarded to people who are not
participants of the project. Beside that, for achieving sufficient transparency and legality,
the process to obtain this stakeholder comments should be extended which will finally
obtain a decision from all stakeholders through participatory process. Stages in each
participatory process to obtain stakeholder comments are given in Table A8.1.

Table A8.1. Details on stages, means (tools) and purposes in participatory process

Stage (phase) Means (tools) Purpose

I. Preparation and Description of rural Evaluating and learning the rural
mobilization of sociology socio-economic condition in the
stakeholders project boundary

Stakeholders analysis Identifying stakeholders and analyzing
the existing regulations

Risks anticipation Supplying information on possibility
of risks and disturbances.

Gender analysis To ensure balanced participation
between males and females in
decision making, responsibilities and
implementation.
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Table A8.1. (Continued)

Page 10

Stage (phase)

Means (tools)

Purpose

I1. Developing
stakeholder
commitments

Preparing draft of
commitments

Preparing drafts of consensus to be
discussed

Facilitation

Increase the stakeholders contribution
and ensure their effective and active
participation.

Consultation

Increasing stakeholder dialogues.
Developing consensus and
commitment.

Stakeholder concensus

Preparing consensus on negotiation
between partners in formal form.

Stakeholder working
group

Creating mechanism for coordination
between sectors and institutions (multi
institutions)

[11. Strategy for
formulation and

implementation.

Action Plan

Elaborating the general strategy,
relationship with actors, schedule
target and commitments.

Program formulation

Supplying methodological framework
for program formulation.

Establishment of
Demonstration Plot

Conducting demonstration for
understanding project objective.

Conflict resolution

Facilitating in negotiation to obtain
consensus and/or win —win solution.

IV. Follow up and
consolidation

Monitoring the means
(tools)

Measuring whether the tool is still
suitable or not, and obtain feedback to
make improvement and adaptation.

Program evaluation

Evaluating the success rate of the
program and providing inputs for
program design improvement and its
implementation.

Institutionalization

Ensuring that such approach has been
understood, accepted, and
implemented routinely.
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2012 2013 2014 2015 2016 2017 2018 2019 2020 | 2021
PDD  Table [ 11 12 13 14 15 16 17 18 19 20 | Subtota [ G.Total
E.l 4 5238 | 12,238 39 9,699 133 7,274 307 3294 | 4,633 | 7,966 | 50,823 | 141,703
3-2-4
0.02 0.1ha
(m2/ha) (m3/ha/ ) CO2
(ton/ha/ ) CO2 0.1 0.5%
3 5
4-1
4-1-1
-11
ID
L1
L2
L3
L4
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L5
4-1-2
Q) 2003 10-12
4-1-2
4 Semarang Kendal
5
93
L4 L5
L1,L2,L3
4-1-3
-12
ID
22,988m3
1 10m3 2,299 1 50km
L1 114,950km ekm/litre | 50CO2-ton/
19,158litre (litre)
(MJIN) (kgCO2/MJ)= 19,158x38.2x0.0687=
50,277C0O2kg=50CO2-ton
L2 0
L3 0
50C0O2ton
/
50CO2ton/ -13
(CO2-ton)
Year 1-10
2002 | 2003 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
PDD Table 1 2 3 4 5 6 7 8 9 10 Subtotal
E.2 ‘ 6 50 50 50 50 50 50 50 50 50 50 500
11-20 1-20
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PDD Table 11 12 13 14 15 16 17 18 19 20 Subtota | G.Total
E.2 ‘ 6 50 50 50 50 50 50 50 50 50 50 500 1,000

4-2
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4-3

5-1
“Monitoring methodology for A/R activity in Indonesia “

5-2

-14

6-1

Actual greenhouse gas removal by sink (CO2-ton)
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Actual project emission (CO2-ton)
Baseline greenhouse gas net removals (CO2-ton)
Leakage (CO2-ton)
Net anthropogenic greenhouse removals by sink (CO2-ton)
-15
Year 1-10
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
PDD Table 1 2 3 4 5 6 7 8 9 10 Subtotal
E.1 4 (CO2-ton) 306 1,332 3,652 5,445 17,217 20,957 | 14,184 | 15,900 | 11,040 947 90,880
E.1 5 (CO2-ton) 429 ton/year 42.9 42.9 42.9 429 429 429 429 42.9 42.9 429 429
EA4 (CO2-ton 0.45 ton/ha 9 23 60 104 189 235 113 113 113 113 1,070
E.2 6 (CO2-ton) 50 ton/year 50 50 50 50 50 50 50 50 50 50 500
E.5 (CO2-ton) 204 1,217 3,399 5,247 16,935 20,630 | 13,979 | 15,695 | 10,834 741 88,881
11-20 1-20
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PDD Table 11 12 13 14 15 16 17 18 19 20 Subtota | G.Total
E.l 4 (CO2-ton) 5,238 12,238 39 9,699 133 7,274 307 3,294 4,633 7,966 50,823 141,703
E.1 5 (CO2-ton) 429 ton/year 42.9 42.9 42.9 429 429 429 429 42.9 42.9 429 429 858
E.4 (CO2-ton 0.45 ton/ha 113 126 113 117 113 135 113 113 113 113 1,166 2,236
E.2 6 (CO2-ton) 50 ton/year 50 50 50 50 50 50 50 50 50 50 500 1,000
E.5 (CO2-ton) 5,033 12,019 -167 9,489 =72 7,046 102 3,089 4,428 7,761 48,728 137,609

137,609C0O2-ton

7-1

KTl CDM

ha -16
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/ 2002 2003 2004 2005 2006 2007
Semarang
Graha Candi 2 2 4
Asti 1 1
Wonolopo 4 3 6
Kudungpane 1 1
Sultan Agung 2 2
Tembalang 1 1
Others 2 2 20 50 50 124
Kendal
Plantaran 1 1
Meteseh 2 2 4
PT Tossa 9 9
Pagerruyung 2 2
PT PN 22 50 100 100 100 372
Others 2 50 50 103
Jepara
Batealit 10 80 60 50 50 270
Others
20 50 50 120
20 50 130 200 300 300 1,000
7-2
-17 -18
(1000Rp./h
a) (Rp./m3)
200
56 10,000
222 5,000
(1 ) 150 15,000
2 ) 150
1 ) 167
(2 ) 167
€ ) 167
¢ ) 167
1,454
(D)
-19
(cm) (Rp./m*)
30=<D 150,000
25=<D=<29 100,000
20=<D=<24 80,000

20
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7-3
RPI
-20
1-20 1-10 11-20
141,703 90,880 60,823
(CO2-ton) 7,085 9,088 5,082
/ lha 7.0 9.0 5.0
(CO2-ton) 858 429 429
(CO2-ton) 2,236 1,070 1,166
(CO2-ton) 1,000 500 500
137,609 88,881 48,728
(CO2-ton) 6,880 8,888 4,872
/ lha 6.8 8.8 4.8
CER=0
200 200 0
1,737 853 884
511 127 384
CDM 1,758 779 979
1,228 433 796
5,434 2,392 3,043
US$/1CO2-ton 39.4 26.9 62.4
CER=10
200 200 0
1,737 853 884
511 127 384
CDM 1,758 779 979
246 213 32
4,452 2,172 2,279
US$/1CO2-ton 32.3 24.4 46.7
(8] 137,609C0O2-ton 6,880C0O2-ton 1lha
6.8C0O2-ton
(2) CER US$5,434,000 28%
1CO2-ton US$39.4
(3) CER USS$10 US$4,452,000
1CO2-ton US$32.3

(4) CER



Pasuruan Grati

Grati
(Ha) 20Ha
, Waru
2003 2004
KTI Mr Agus Setuawan)
Total
[
1 21
2 20
3 39
4 2
5 2
6 2
7 0
8 0
86
1 52
2 34
86
0-10 16
11-20 15
21-30 18
31-40 16
41-50 9
51-60 11
61-70 1
70 over 0
86
1 83
2|Pasuruan City 2
3 1
86
1]<1995 1
2]1996 - 2000 2
3|>2000 0
3
1 0
2 3
3 0
3
3 1 0
2 9
3 28
4 11
5 2
6 0
7 21
8 0
9 3
10 0
11 6
12 0
80
Il 1 20
2 20
3 1
41
(m? 1/0 -500 0
2|500 - 1000 0
3/1000 - 5000 12
415000 - 10000 6
5/>10000 3
21
1{0-30 20
) 2|30-60 0
3[>60 0
20
1 18
2 1
3 1
20
1{1 20
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2003

PT Tossa Meteseh A Meteseh B Wonolopo Kedungpane PT PN Jepara others

300ha Hutan Kamasaran Man [Univeersita Braw Jaya [Universita Negri Probolinggo Singosari P
Serabaya districts 37sites 0-20

2,200ha
1990
7 7 7 7 7 7 7
15,000
2001 12 2004 1 2001 2 2001 11 2001 11 2001 10 2001 7 2001 10 2000
3 1 3 1 3 1 3 1 3 3

1998




Krucil NGANTANG UNIBRAW UNESA Probolinggo GOLF SINGOSARI P

Hutan Kamasaran Man Univeersita Braw Jaya Universita Negri Serabaya Probolinggo Singosari Jasa Marga Highway
districts 37sites Surabaya 34km
1970
1990
2001 Nov.2001 Nov.2001 Oct.2001 Aug. 2001 Oct.2001 Nov.2001
7 7 7 7 7 7 7
KTI 15,000

10/90=KTI/ 20/80=KTl/ 30/70=KTIl/ 20/80=KTl/ 20/80=KTI/ 10/90=KTI/

2001 2 2001 11 2001 11 2001 10 2001 7 2001 10 Nov.2001
3 1 3 1 3 1 3 1 55 3 3 60-70
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CLEAN DEVELOPMENT MECHANISM
PRE-PROJECT DESIGN DOCUMENT (PRE-CDM-PDD)
Version 01 (in effect as of: 01 February 2004)

Introductory Note

1. This document contains the clean development mechanism project design document
(CDM-PDD). It elaborates on the outline of information in Annex B “Project Design
Document” to the Modalities and Procedures (decision 17/CP.7 contained in document
FCCC/CP/2001/13/Add.2).

2. The CDM-PDD can be obtained electronically through the UNFCCC CDM web site
(http://unfcce.int/cdm), by e-mail (cdm-info@unfccc.int) or in printed from the UNFCCC
secretariat (Fax: +49-228-8151999).

3. Explanations for project participants are in italicized font.

4. The Executive Board may revise the project design document (CDM-PDD), if
necessary. Revisions shall not affect CDM project activities validated at and prior to the date
at which a revised version of the CDM-PDD enters into effect. Versions of the CDM-PDD
shall be consecutively numbered and dated.

5. In accordance with the CDM M&P, the working language of the Board is English.
The CDM-PDD shall therefore be submitted to the Executive Board filled in English. The
CDM-PDD format will be available on the UNFCCC CDM web site in all six official
languages of the United Nations.

6. The Executive Board recommends to the COP (COP/MOP) to determine, in the
context of its decision on modalities and procedures for the inclusion of afforestation and
reforestation activities in the CDM (see also paragraph 8-11 of decision 17/CP.7), whether the
CDM-PDD shall be applicable to this type of activities or whether modifications are required.

7. A glossary of terms may be found on the UNFCCC CDM web site or from the
UNFCCC secretariat by e-mail (cdm-info@unfccc.int) or in print (Fax: +49-228-815 1999).

CONTENTS

General description of project activity

Baseline and baseline methodology

Duration of the project activity / Crediting period
Monitoring methodology and plan

Calculations of GHG (removals by sinks)
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A. GENERAL DESCRIPTION OF PROJECT ACTIVITY
A.Ll. Title of the project activity:
RPI A/R Project in Central Java
A.2. Description of the project activity :
A.2.1. Purpose of the project Activity
The objectives of the projects are:

1) To increase carbon stock by planting trees in community land through falcata-based
agroforestry system and in state land through industrial timber plantation.

2) To reduce pressure on natural forest to meet demand for future raw material of timber for
plywood industry

3) To increase soil productivity and reduce soil degradation at steep slopes surrounding the
project area.

4) To improve income of local communities

A.2.2. Project description

P.T. Rimba Partikel Indonesia (PT RPI) is located in the Central Java Province in Indonesia
and is a manufacturer of particle board, a type of wood board for furniture and housing
material. This project will be promoted by PT RPI and Sumitomo Forestry Co., Ltd. in the
province. PT RPI will proceed with various partners ( stakeholders) sustainable forest
development to achieve a proper CDM A/R project in cooperation with local community and
local enterprises.

Fig. A.1. The location of the project

Central Java Province
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Areal/site 2002 2003 2004 2005 2006 2007 Total
Semarang area
Graha Candi 2 2 4
Asti 1 1
Wonolopo 4 3 6
Kudungpane 1 1
Sultan Agung 2 2
Tembalang 1 1
Others | 2 2 20 50 50 124
Kendal area
Plantaran 1 1
Meteseh 2 2 4
PT Tossa 9 9
Pagerruyung 2 2
PTPN 22 50 100 100 100 372
Others | 2 50 50 103
Jepara area
Batealit 10 80 60 50 50 270
Others
Others 20 50 50 120
Total 20 50 130 200 300 300 1,000

Project areas Fig.2
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Kendal area
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2.2 Project sites and A/R activities

2-2-1 Agroforestry with local community

Project sites in Semarang area and Jepara area belongs to local people but their land has not
been cultivated for a long time before 1990 for natural condition and economic and other
reasons. Landowners possess 0.3 1.5ha farm land, where some people plant as a group
activity and others plant independently. PT RPI provides them with seedlings and give
guarantee of purchase their timber after growing period. Local residents take care of trees
until they are grown enough. PT RPI plants 3,000 10,000 trees per ha for fast growing to
secure large volume in order to harvest maximum volume from the sites.

2-2-2 Industrial plantation with PT PN

In Kendal area, activity with PTPN is implemented in their agriculture lands when theland
Is not used before 1990. PT RPI provides seedlings of Acasia manguim free of charge and
PTPN will take care of them until they harvest and sell them to PT RPI. Planting method is
1,100 trees per ha.

2-2-3 Greening in industrial areas

In Kendal area with PT Tossa, PT RPI implement plantation activitatthe sites of their
factory vacant areas with Acasia mangium. Trees are harvested after a period and sold to PT
RPI. After the harvest, replanting activity continue as regular cycle. Planting method is 1,100
per ha (3x3 m) to 3,000 trees per ha. This type of activities will take place in some similar
areas. Other part in Kendal is categorized as agroforestry with local farmers.

A.2.3. Sustainable development considerations

Implementation of the project will support sustainable development, in particularly in the
project location. The project will (i) improve income of local communities significantly, (ii)
increase soil productivity and planting index, (ii) reduce land degradation due to erosion as
roots and canopy cover can protect land from direct rainfall, (iii) reduce run-off and increase
soil water storage, (iv) increase air and water quality. In addition, involvement of local
communities in the project may reduce pressure on natural forest surrounding the project
areas

A.3. Project Participants:

PT Rimba Partikel Indonesia ( PT. RPI ) : Project developer
Sumitomo Forestry Co., Ltd. Tokyo, Japan: CDM arrangement both in Japan and host country.

A.4. Technical description of the project activity :
A.4.1. Location of the project activity:
This project is composed of three major areas and other small areas.

Semarang area is located in and around the Semarang city and Semarng Prefecture.
Semarang city is the capital of the Central Java Province. There are 7 project sites in this area,
that are local community has not used for a long time. PT RPI promted A/R activity with the
land owners in this area based on the contract describing profit sharing where PT RPI
provides tree seedlings and technology, local residents provide land for plantation in return.
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After averagely 5 years of growing, local residents cut trees for timber sales. PT RPI will
purchase their timber on the contract price. The profit created by this activity will be shared
by two parties based on the contract.

Kendal area is 30-50 km far from Semarng city, PT RPI introduces two methods of forest
plantation. One is an activity with local community on the same system as in Semarang area.
Another is cooperation with local enterprises in proceeding A/R activity. PTPN is the largest
partner in this area mentioned in 2-2-3-2.

Jepara area contains a lot of vacant lands not used for a longtime, although it used to be
farm lands by local community. Some areas have not been used due to natural eco-system
such as draught, soil deterioration, or natural disaster. Other areas are remainded untouched
because they are located so far away from the community that it is hard to access for everyday
activities. PT RPI started planting activity with the local community on the same system as
Semarang area.

A.4.2. Type and category (ies) and technology of project activity
Overall project type is afforestation and reforestation activity among LULUCF activities.

A.4.3. Technology to be employed by the Project Activity

Silvicultural system used in the project locations is tree-alley crops system, where the main
tree crops are combined with the agricultural crops. New silvicultural methodology that will
be transferred to the farmer (planter) is selective breeding for high growth rate tree species
and tissue culture technique; new technique for forest management such as thinning, pruning,
zoning, technique to combine plantation of fast growing species with medium growing
species.

A.4.4. Brief explanation of how the anthropogenic removals of greenhouse gas (GHGSs) by
sinks are to be increased by the proposed CDM project activity, including why the removals
by sinks would not occur in the absence of the proposed project activity, taking into account
national and/or sectoral policies and circumstances

It is difficult for farmers, residents and industries to promote forest plantation activities due
to several barriers such as economic, social and technological ones. By introducing CDM
system, new projects become feasible, because credit by way of CDM activities provide
additional value to the project participants.

A.4.5. Public funding of the project activity
No public funding is planned.

B. BASELINE AND BASELINE METHODOLOGY
B.1  Title and reference of the methodology applied to the project activity

The title of baseline methodology is tentatively refereed as “Methodology for A/R activity
in Indonesia “ refereed from Annex 3 of “KTI A/R Project in East Java” PDD.
There is no specific baseline methodology available to apply at the present. However, COP9
has provided general guideline for developing baseline methodology (www.unfccc.int).
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The methodology is developed based on (i) existing or historical data on land use and
carbon stocks changes in the carbon pools within the project boundary, (ii) changes in carbon
stocks in the carbon pools within the project boundary from a land use that represents an
economically attractive course of action, taking into account barriers to investment, (iii)
changes in carbon stocks in the pools within the project boundary from the most likely land
use at the time when the project starts.

Based on the above three general approaches, this methodology proposed an approach for
defining baseline using past trend data and extrapolate to the future using a number of
assumptions. The assumptions are developed based on official available documents and
answered provided by local stakeholders (local NGOs, local governments, community group
leaders etc) to set of questions.

The questions being set up should be also able to capture or to assess the contribution of
free riders to the change of carbon stock. The free riders are participants of the project who
would have conducted the same activities if there had been no project, thus carbon generated
by the free riders would not be perceived as additional to what would otherwise have occurred
(Vine, 1994).

This methodology;

(i) clarifies additionality of the project in relation with sectoral situation taking into
consideration,

(i) provides a procedure for identifying activity data and emission factors within and
outside project boundary,

(iii)  checks that project increased net anthropogenic GHG removals by sinks,

(iv)  provides provisions for applicable projects as for natural eco-system such as climate
zone, vegetation specification, soil, climate, precipitation, etc.,

(v) provides provisions for social conditions and associating barriers,

(vi)  provides provisions for economic conditions and associating barriers,

(vii)  provides provisions for technological conditions and associating barriers.

The approach proposed for carbon accounting is land-based accounting system. The formula
to estimate the carbon is adopted from the IPCC Special Report on LULUCF (Noble et al.,
2000):

M N

Q= ZZ[Si,j(TE)_Si,j(TB)]_ 4 Ak

i=1 j=1

Where,

Q is total carbon sequestered or released,

i=1, 2, 3,..., M index for landscape unit within the project boundary;

j=1,2, 3,..., N index for carbon pools (e.g. above-ground biomass, below-ground biomass,
etc) ;

k=1, 2, 3, ..., R index for adjustment;

Sij = stock of carbon on landscape unit-i, in carbon pool-j

TB= Beginning year of the accounting period,

TE= Ending year of the accounting period,

A= Adjustment term to account for leakage, baseline, uncertainty etc. Based on COP-9
decision, the A factors are limited to leakage and baseline only.
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B-2. Key parameters/assumptions (including emission factors and activity levels), and data sources
considered and used:

Key parameters are;

i) the most likely land use scenario during the project period when the project had not existed. In
order to identify the future land use scenario, the project developers should following
activities;

a) To collect and analyse official documents from national level, provincial and local scale and
NGO etc., thus it will be known the trend for plausible land use scenario.

b) To survey social and economic impacts to local community by way of public communications,
guestions and answering analysis ( ex. Rural Rapid Appraisal method as one of effective
methods ). Thus it will grasp micro level trend from local point of view.

c) To test the possibility based on the data obtained above assumptions.

ii) carbon stock changes within the boundary as a main objective of the project. The formula
described in B.1. shows the concept. Five carbon pools defined in COP 9 decision are targeted.
iii) Leakage and risk analysis associating from the project.
iv) Certify that this baseline scenario provides additionality based on following matters:
a) additional carbon stock in the boundary, in particular increase of forest area and its biomass
b) additional economic income for communities through agroforestry and industrial forestry
activities
c) additional environmental concerns in regard with forest conservation and improvement

B.3. Definition of the project boundary related to the baseline methodology:

As stated in the decision COP9 that the project boundary shall encompass all anthropogenic
emissions by sources of greenhouse gases under the control of the project participants that are
significant and reasonably attributable to the CDM project activity (Dec.17/CP. 7 Annex
paragraph 52), and the “project boundary” geographically delineates the afforestation or
reforestation project activity under the control of the project participants and the project
activity may contain more than one discrete area of land (Dec. -/CP.9 Annex paragraph 1b).
Considering this decision and socio-economic as well biophysical condition of the project
location, the project boundary should be developed as administrative areas of the three
districts, i.e. Semarng area, Kendal area and Jepara area.

B.4. Description of how the anthropogenic GHG removals by sinks are increased above
those that would have occurred in the absence of the registered CDM project activity

Semarang area is made up with small scale land tenures by local residents, farmers and communities.
The use land as farm lands, fallow lands and devastated lands. Local community are not in substantial
economic conditions so that they cannot afford to invest new business including forest plantation,
needless to say available technology nor market. A/R activities never starts before PT RPI provides
necessary capitals and technology in cooperation with these local people. As a result, there takes place
additional carbon stock and additional social wealth and additional positive impact to the
envrironment.

Kendal area is made up with small scale community lands same as in Semarang ensuring
additionality for the project. Another type of activities are implemented by collaboration with local
enterprises such as PTPN and PT Tossa where has not used to be any motivation for new tree
plantation business due to lack of technology and fund. Possible scenario of their land use is that the
area will continue what it is now or conversion to industrial land such as factory land or warehouses.

Jepara residents possesses relatively larger lands than others, however any plausible scenario for
A/R activities are not found due to economic, social and technological barriers. Another serious reason
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is location of their land, because they are too far away from the community to use from now on. These
lands seems most likely to be remained what they are or to be more devastated and critical.

B.6. Details of the baseline and its development

As described in B.5., the most likely future land use scenario is that the plantation sites will
not change from what they are now.

Consequently, the baseline is limited to be the change of quantity of biomass originated from
present vegetation.

Table 2 shows the baseline in this project.

Table 2. Baseline by each area and site

. . baseline baseline
Arealsites area(ha) present vegetation measurement (CO,-ton/ha)
Semarang area 139 farm land(border trees exit measurement of 0.92
border trees
Kendal area 491

farm land cacao and coffee

PT PN 372 trees 0
cacao, coffee trees

Fallow land sparse land (grass rasses (alan
Others 119 and sp ¢ grasses (alang 0.35
land with alang alang) alang)
. measurement of
Jepara area 270 farm land(border trees exist 0.92
border trees
Fallow land sparse land (grass rasses (alan
Other area 100 . P (@ g (alang 0.35
land with alang alang) alang)
total ave. 1,000 0.45
Consequently the baseline net removals is worked out as 0.45CO2-ton/ha, year
Table 3 shows the baseline net removals during the project.
Baseline net removals (CO2-ton)
Year 1-10
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
PDD Table 1 2 3 4 5 6 7 8 9 10 Subtotal
E.4 9 23 60 104 189 235 113 113 113 113 1,070
11-20 1-20
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PDD Table 11 12 13 14 15 16 17 18 19 20 Subtota | G.Total
E.4 113 126 113 117 113 135 113 113 113 113 1,166 2,236
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C. DURATION OF THE PROJECT ACTIVITY AND CREDITING PERIOD
C.1. Duration of the project activity

C.1.1. Starting date of the project activity
01/01/2002

C.1.2. Expected operational lifetime of the project activity
20y-0Om

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

C.2.1. Renewable crediting period

C.2.1.1. Starting date of the first crediting period

Starting date for the first crediting period is 01/01/2001

Two times, in which for each renewal the project developer will provide updated baseline to

the Executive Board

C.2.1.2. Length of the first crediting period

C.2.2. Fixed Crediting Period
20y-Om

D. MONITORING METHODOLOGY AND PLAN
D.1. Name and reference of approved methodology applied to the project activity

The monitoring methodology and plan use for this A/R CDM project will be based on the
“Monitoring Verification Protocol for an afforestation/reforestation in East Java Province,
Indonesia

D.2. Justification of the choice of the methodology and it is applicable to the project
activity

The approach is commonly used in forest inventory and it is widely applicable.

D.3. Data to be collected in order to monitor emissions and removals by sink from the
project activity, and how this data will be archived:

Data being monitored are those related to the process of calculation baseline net GHG
removals by sinks, actual net GHG removals by sinks and leakage are presented in Tables 4, 5
and 6, in Section D in the “ KTl A/R Project in East Java”
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E. CALCULATION OF NET ANTHROPOGENIC GHGs REMOVAL BY SINKS

E.1. Description of formulae used to estimate anthropogenic removals by sinks of
greenhouse gases of the project activity within the project boundary.

Actual greenhouse gas removal by sink (CO2-ton)
Year 1-10
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
PDD Table 1 2 3 4 5 6 7 8 9 10 Subtotal
E.1 ‘ 4 306 1,332 3,552 5,445 17,217 20,957 14,184 15,900 11,040 947 90,880
11-20 1-20
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PDD Table 11 12 13 14 15 16 17 18 19 20 Subtota | G.Total
E.1 ‘ 4 5,238 12,238 39 9,699 133 7,274 307 3,294 4,633 7,966 50,823 141,703
Table 4. shows monitoring plan for emissions from the project.
ID activity source monitoring
emissions from | fossil fuel consumed by project | planning at the projection and
E1l | transportation and works | activities such as transportation | monitoring at the verification
except plantation and heavy equipment
_ fossil fuel consumption form planning at the projection and
emissions  from  other . LS
) . ...~ | plantation works such as monitoring after the
E2 | project activities - - .
. . nursery, planting, fostering and | commencement of the project
concerning plantation .
cutting
emissions from chemical planning at the projection and
fertilizer and compost monitoring after the
E3 | emissions from fertilizer commencement of the project.
Not necessary, if the impact
proved to be neglible.

Table 5 shows emissions from the project calculated based on the Table 4,

item activity assessment emission
Bases on projection, heavy equipment drives 20km perlha for
o land clearing. Fuel efficiency of heavy equipment is
emission Civil 1km/1litre diesel. Total planting are for 20 years is 4,968ha .

.. | works for | Calculation is as follows considering calorific factor and 13.1CO2-
from fossil land emission factor; ton/year
fuel Clearing | 4968ha 20km =1km  383Mlitre

0.0687kgC0O2/MJ = 261,437kgC02/20 =
261C02-ton/20year = 13.1.00CO2-ton/year
Based on projection, 5,000,000pieces of seedlings for20 years
with loaded on a track with loading capacity 1,000 pieces and
o driving distance from nursery to planting sites is 50km x 2
emission transportat | =100km per round trip. Considering fuel efficiency of diesel 11.0CO2
from  fossil | ion for | as 6km/l, calorific factor and emission factor, calculation is as : i
. . ton/year
fuel seedlings | follows; _
5,000 round trips  100km -=6km 38.3MJ/litre
0.0687kgC0O2/MJ = 219,267kgCO2/20year =
219C0O2-ton/20year = 11.0CO2-ton/year
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Based on projection, heavy equipment drives 20km per1 litre
o civil for civ_il works for fo_rest_ry roads. Tpt_al distancg of forestry
emission roads is 20km. Considering fuel efficiency of diesel as 1km/I,
from  fossil works  for calorific factor and emission factor, calculation is as follows; | 0.0cO2-
fuel forestry 20km —=1km  38.3MJllitre 0.0687kgCO2/MJ | ton/year
roads = 8.77kgCO2/20years = 0.088C0O2-ton/20 =
0.00CO2-ton/
emission Fertilizer will be used however emission is not calculated in
from fertilizer | the project.
fertilizer
Based on projection, 250 work days in a year with 4cars
driving 20km per day i.e. 40 km per round trip. Considering
emission tending fuel efficiency _of d_iesel as 1km/I, calorific factor and emission 17 5CO2-
from  fossil . factor, calculation is as follows; :
fuel activities | 4okm 4cars 250days=6km/litre 20years 38.3Mlitre | ON/Year
0.0687kgC0O2/MJ  =350,828kgC0O2/20years =
350C02-ton/20years = 17.50C0O2-ton/years
2 loaders working 125 days driving 2km per day for 20years.
emission ) Considering fl',le|' efficiency of diesgl as 1km/I, calorific
f fossil felling factor and emission factor, calculation is as follows; 1.3CO2-
rom activity okm x125days 2 20 years= lim/litrre  38.3MJ/litre ton/year
fuel 0.0687kgCO2IM] = 26,312kgCO2/20years = 26C0O2-
ton/20years = 1.3CO2-ton/years
. timber
emission
.. | treatment
from  fossil | ° 0
with
fuel .
chainsaw
emission | transportat |\ i ¢ el is used for outside the boundary which is calculated
from  fossil | ion of
as leakage.
fuel round logs
— 42.9C0O2-
total emission tonfyear

As a result of above survey, the project emission was calculated as 42.9CO2-ton per year.

E.2 Description of leakage.

Leakage (CO2-ton) is monitored with following Table 6.

ID Activity source monitoring

L1 | Use of fossil fuel for Increase in transportation intensity to and from prior to project
transp_orting wood p(oduct or project site due to CDM activities implementation, then
materials for the project every 5 years

L2 | Use of fossil fuel by wood The increase in wood supply from the project as above
factory will increase fossil fuel consumption

L3 | Leaves harvesting for animal At Krucil local communities may shift to as above
feed locations outside project boundary for collecting
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leaves for their animal feeds

L4 | Use of fossil fuel for public If from analysis indicated that the project may Not necessary, if the
transportation not have_ sign_ificant impact on regio_nal . impact proved to be
economic, this data will not be monitored .
neglible.
L5 | Deforestation As above Not necessary, if the

impact proved to be
neglible.

Table 7 shows leakage of the project

ID Measurement of leakage leakage
Based on the projection, average annual timber harvest 22,988m3is
equivalent to total transportation distance 114,950km. Considering loading
L1 capacity 10m3 per track, driving distance 50km per trip and fuel efficiency | 50CO2-
6km per 1 litre of diesel, total emission is calculated as follows; ton/year
22,988m3/10m3*50km/6km*calorific factor(MJ/1)* emission
factor(kgCO2/MJ)= 19,158x38.2x0.0687= 50,277CO2kg=50CO2-ton
L2 Leakage is not found, because the timber replaced former timber. 0
L3 No particular leakage is found. 0
Total 50C0O2ton
lyear
As a result of above survey, the leakage was calculated as 50.0CO2-ton per year.
Table 8 Leakage of the project
Leakage (CO2-ton)
Year 1-10
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
PDD Table 1 2 3 4 5 6 7 8 9 10 Subtotal
E.2 ‘ 6 50 50 50 50 50 50 50 50 50 50 500
11-20 1-20
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PDD Table 11 12 13 14 15 16 17 18 19 20 Subtota | G.Total
E.2 ‘ 6 50 50 50 50 50 50 50 50 50 50 500 1,000
E.4  Description of formulae used to estimate the anthropogenic removals by sinks of greenhouse

gases of the baseline: Table 9.

Baseline net removals (CO2-ton)
Year 1-10
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
PDD Table 1 2 3 4 5 6 7 8 9 10 Subtotal
E.4 9 23 60 104 189 235 113 113 113 113 1,070
11-20 1-20
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PDD Table 11 12 13 14 15 16 17 18 19 20 Subtota | G.Total
E.4 113 126 113 117 113 135 113 113 113 113 1,166 2,236
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Net anthropogenic greenhouse removals by sink (CO2-ton)= Actual greenhouse gas removal
by sink (CO2-ton) - Actual project emission (CO2-ton) - Baseline greenhouse gas net
removals (CO2-ton) - Leakage (CO2-ton)

Table 10. Net anthropogenic greenhouse removals by sink (CO2-ton)

Year 1-10
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
PDD_Table 1 2 3 4 5 6 7 8 9 10 Subtotal
E.1 | 4 |]Actual greenhouse gas removal by sink (CO2-ton)| 306 1,332 3,552 5,445 17,217 | 20,957 | 14,184 | 15,900 | 11,040 947 90,880
E.1| 5 [Actual project emission (CO2-t 429  ton/year 429 429 429 429 42.9 42.9 42.9 429 429 42.9 429
E.4 Baseline net removals (CO2-tor  0.45 ton/ha 9 23 60 104 189 235 113 113 113 113 1,070
E.2 6 |Leakage (CO2-ton) 50 ton/year 50 50 50 50 50 50 50 50 50 50 500
ES5 Net anthropogenic greenhouse gas removals by sirf 204 1,217 3,399 5,247 16,935 | 20,630 | 13,979 | 15695 | 10,834 741 88,881
11-20 1-20
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PDD_Table 11 12 13 14 15 16 17 18 19 20 Subtota | G.Total
E.l 4 |Actual greenhouse gas removal by sink (CO2-ton)| 5,238 12,238 39 9,699 133 7274 307 3,294 4,633 7,966 50,823 141,703
E.1| 5 [|Actual project emission (CO2-t 42.9  ton/year 429 429 429 42.9 42.9 42.9 42.9 429 429 42.9 429 858
E4 Baseline net removals (CO2-tor  0.45 ton/ha 113 126 113 117 113 135 113 113 113 113 1,166 2,236
E.2 | 6 |Leakage (CO2-ton) 50 ton/year 50 50 50 50 50 50 50 50 50 50 500 1,000
ES5 Net anthropogenic greenhouse gas removals by sin 5,033 12,019 -167 9,489 72 7,046 102 3,089 4428 | 7,761 | 48,728 | 137,609

Consequently the Net anthropogenic greenhouse removals by sink for this project is 137,609

CO2-ton.

E.6. Table providing values obtained when applying formulae above

Based on the projection of the proposed designing, following result would be reported:;

Table 11. CDM Project feasibility and cost effectiveness

sink (CO2-ton)

1-20 1-10 11-20

Actual overall 141,703 90,880 60,823
greenhouse gas yearly average 7,085 9,088 5,082
removals by
sink (CO2-ton) | average/ha,year 7.0 9.0 5.0
Actual project emission (CO2-ton) 858 429 429
Baseline greenhouse gas net removals (CO2-ton) 2,236 1,070 1,166
Leakage (CO2-ton) 1,000 500 500
Net overall 137,609 88,881 48,728
anthropogenic  |yearly average 6,880 8,888 4,872
greenhouse
removals by

average/ha,year 6.8 8.8 4.8
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Cost effectiveness
Case of CER=0

capital 200 200 0

A/R activity 1,737 853 884
direct expenses :"ﬁJltliir:]% | Lt':l(r;gld)cutting (transport £11 197 384
indirect expenses |depreciation, CDM expense 1,758 779 979
other expenses  |interest 1,228 433 796
total expenses 5,434 2,392 3,043
per capita US$/1C0O2-ton 39.4 26.9 62.4

Case of CER=US$10

capital 200 200 0

A/R activity 1,737 853 884
direct expenses I\?)It”i?]gc | lzjlcr;((ejd)cutting (transport £11 17 384
indirect expenses |depreciation, CDM expense 1,758 779 979
other expenses |interest 246 213 32
total expenses 4,452 2,172 2,279
per capita US$/1CO2-ton 32.3 24.4 46.7

Consideration

(1) Net anthoropogenic greenhouse removals by sink will amount to 137,609CO2-ton,
averagely 6,880CO2-ton per year and 6.8CO2-ton per 1ha, year.

(2) When CER is not counted as value, total expensed will be US$5,434,000 including 28%
of loan interest. Unit cost per 1 CO2-ton will be US$39.4.

(3) Whereas, when CER is estimated as US$10, total expenses will be reduced to
US$ 4,452,000 because of reduction of interest.

(4) This estimation has not considered tCER.
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b)
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(@) NGO
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0.32 9.6
2 0.8Cton/ha 24C-ton/ha
3 / CO2-ton 30
1.17
2.93C0O2-ton
0.8Cton/ha 24C-ton/ha
4 CO2-ton 30
2.93C0O2-ton
1.17C0O2-ton/ha, A/R
3-5
3-5-1
Sumalindo
Sei Mao
1970 1997 98
1999 12 2 2000
9 11 2001 10 13 26
5cm (D) (H)
2003 10
(V. md)
V D2xHx=<0.3
3-5-2
(Wtdry ton)
Wtary V><po
Po 100 105
Sumalindo 2
2) 3) 4 5 6
(=0.48)
1)
2) , 1984, ,

3) I. Soerianegara and R.H.M.J. Lemmens (Editors), 1994, Timber trees: Major commercial timbers,
PROSEA No. 5 (1), Bogor, Indonesia

4) R.H.M.J. Lemmens, I. Soerianegara and W.C. Wong (Editors), 1995, Timber trees: Mijor commercial
timbers, PROSEA No. 5 (2), Bogor, Indonesia

5) M.S.M. Sosef, L.T. Hong and S. Pwawirohatmodijo, 1998, Timber trees: Mijor commercial timbers,
PROSEA No. 5 (2), Bogor, Indonesia

CO2 Wt dry 0.5
1.6 44/12
ha CO2 (CO2-ton/ ha)




RPI Page 7
2000 2001 2003 ha CO2
2000 2001 2003 CO2
2000 2001 2003
Co2 €02 Co2 (m3/ha) co2 (ton/ha)
No (m3/ha) | (ton/ha) | (m3/ha) | (ton/ha) | (m3f/ha) | (ton/ha) | 2000-2001 | 2001-2003 | 2000-2001 | 2001-2003
1 104.92 | 147.73 | 131.58 | 185.26 * * 26.65 37.53
2 72.70 | 102.37 | 98.77 | 139.07 * * 26.07 36.70
3 86.80 | 122.22 | 103.04 | 145.08 * * 16.24 22.87
4 106.10 | 149.39 | 124.19 | 174.85 | 161.97 | 228.05 18.09 37.79 25.46 53.20
5 99.40 | 139.96 | 108.89 | 153.32 | 102.75 | 144.67 9.49 -6.14 13.36 -8.64
6 72.00 | 101.38 | 80.07 | 112.74 * * 8.07 11.36
7 1.42 2.00 6.14 8.65 * * 4.72 6.65
8 32.60 4590 | 31.82 | 44.80 * * -0.78 -1.10
9 52.46 7387 | 68.99 | 97.14 * * 16.53 23.27
10 82.86 | 116.67 | 90.81 | 127.86 * * 7.95 11.19
11 82.80 | 116.59 | 111.25 | 156.63 * * 28.44 40.05
12 185.88 | 279.75 | 218.31 | 307.38 * * 32.43 45.67
13 134.11 | 188.83 | 140.79 | 198.24 * * 6.68 941
14 nd nd 5.61 7.90 18.31 25.78 12.70 17.89
15 nd nd 9.51 13.39 38.01 53.52 28.50 40.13
16 nd nd 62.45 | 87.94 81.21 | 114.34 18.75 26.40
17 nd nd 17.87 | 25.17 28.27 39.81 10.40 14.64
18 nd nd 5.76 8.11 14.89 20.96 9.13 12.85
19 nd nd 79.52 | 111.96 86.34 | 121.57 6.83 9.62
20 nd nd 54,37 | 76.56 50.65 71.32 -3.72 -5.23
21 nd nd 61.73 | 86.91 58.95 83.00 -2.78 -3.91
22 nd nd 38.33 | 53.97 59.65 83.99 21.32 30.02
23 nd nd 75.70 | 106.59 73.48 | 103.46 -2.22 -3.13
24 nd nd 35.02 | 49.31 46.99 66.17 11.97 16.86
25 nd nd 12.18 17.14 20.52 28.89 8.34 11.75
26 nd nd 53.77 | 75.71 64.86 91.32 11.08 15.60
15.25 10.80 21.47 15.20
*
nd No Data
2001 2003 2
10.80m3/ha 1/2 5.40m3/ha/ CO2

15.20+-2=7.6(CO2-ton/ha/ )
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500ha 2
30cm
Sumalindo
2
1
7.6(CO2-ton/ha/ )
13
1 1.34ton/ha
2
Gmelina 7
1.34ton/ha=7 =0.19ton/ha/ CO2 0.5
0.19><0.5>=<44/12=0.35 CO>-ton/ha/
4.
4-1
1) (m3)
(2) C-ton
3) COg2-ton
Vu 0.3x<D?2x<H WVu
Vf
Vf=0.3><n><D2>x<H n= /ha D= (m) H= (m)
Mitscherlich Y (t)=M(1-Lexp(-kt)) t () M Y L
k
1-3-1 Mitscherlich M L k
M | 46.855 51.0072 52.9276 35.5894 30.8516
L | 1.12745 1.07216 1.10166 1.01549 1.15039
K | 0.071831 0.061851 0.090014 0.113838 0.136186




M | 16.8904 16.7715 24.7921 24.4916 21.0721
L | 1.1061 1.0843 1.08194 1.11923 0.974357
K | 0.12946 0.14347 0.155869 0.239107 0.112146
lha
1-3-2
1-3-3
8 (39.0m3) 12 (73.4m3) 18 22 19.4 20.0ms3
7 (16.2m3) 12 (73.2m3) 1542 119.7 181.7m3
7 (64.9m3) 11 (122.1m3) 1542 273.1 334.5ms3
11  (59.5m3) 18 20 190.6 211.3m?3
5 (35.7m3) 9 (48.3m3) 1242 163.9 168.2m3
20 (43.2m3) 28 (91.7m3) 29 30 170.3 189.0m3
Sumalindo
1
1 ha
1-3-4
(ha)
Teak 1,500
Mahogany 1,500
Duabanga
Sungkai 1,000
Gmelina
Meranti 1,000
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(m3)>< > (0.5)<1.6
1.6
1-3-5
0.55 0.77 0.5
o 05
O T 0.3
2 0.48
" 0.8 05 | 0.44
! oess 0.54
4-2
10,000ha
CO2-ton
1lha
Ocoi‘;?r”/ha' 1,155,426 0 1,155,426 57771 5.7
1'170(:}22':0”’ ha, |1 155.426 219,960 935,466 46,773 4.6
7'6C3i:f”/ha’ 1,155,426 1,428,800 273,374 -13,668 1.3
5.7CO2-ton/ ha

1.17C0O2-ton




