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Global Environmental Center Foundation

GEC Hokkaido Electric Power Co.,Inc. 16

CDM/JI

1997 12 UNFCCC The United Nations 

Framework Convention on Climate Change 3 COP3 The 3rd Session 

of the Conference of the Parties to UNFCCC 

2008 2012 1 1990

5% Kyoto Protocol

6%

JI Joint 

Implementation CDM

Clean Development Mechanism ET

Emission Trading

2002 7

2002 9

FS

Feasibility Study CDM
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51 3,115km2 1.4 76

ASEAN 2.1 7.8

7.6 4 6,353 2002 9 (NSO)

573 2001

1.1.1
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5 10

1 2

5 10

11 2

30

3 4

1 40

1.1.2 2001

Kingdom of Thailand Siam

1949

75% 14

4

95.4% 3 30

4.0%
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1932

1996 11 1

6

1997 7 2

1997 9 27

11

1997 11 3 1

1997 2001 1 6

2 9

23 17

2002

1

1.1.1 2004 7 1

365 135

295 130

39 2

31 1

1

1
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3 1 100

1 30

PULO GMIP BRN

4

1960 1996 7.6%

1997 1980

GDP

GDP

1997

1996

2001 2002
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ASEAN

2003

GDP 6.8%

1.1.3 GDP

IMF

NGO
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1.1.2

(BAAC)

10

01 4 04 3

3%

71,364 3,517

( 74,881 )

1 100

 3 (25 ) 5 (37

) 2 1%

30 1 30

15GW

2000 3GW

9,400 m2 1,100 m2

9

25

50%
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40% 4

3 8

1.1.4

80%

1.1.4 2003

Energy Policy and Planning Office EPPO

2002 10 Ministry of Energy MOEN

National Energy Policy Council NEPC

Energy Policy Management 

Committee EPMC

5 10 11 4

11 2 3 4

2004 3 30 19,325.8MW

2003 116,743GWh 73.5%

1.1.5
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1.1.5 2003 EPPO

1.1.6 2003 EGAT

Electricity Generating Authority of Thailand EGAT

Metropolitan Electricity Authority MEA

Provincial Electricity Authority PEA

1992
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IPP

3 IPP

1990 Independent 

Power Producers IPP 90,000kW Small Power 

Producers SPP

1.1.7 EPPO

EGAT 68% 2001

2002 EGAT
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1.1.4.5 EGAT

1990 2.5 ( 7.4%)

3.0 8.9%

2002 99.2%

82.8%

2004 3 Thailand Power Development Plan PDP2004 2004

26.8%

EGAT 2,800MW

IPP 700MW

PDP2004

2006 500MW

24 / 15%

Renewable Portfolio Standard RPS 2011
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1992 The Energy Conservation Act

ENCON Energy Conservation Promotion

9 2002 2006

EGAT SPP

MEA PEA 1MW

Very Small Power Producer VSPP

ENCON

ENCON SPP 5

1kWh 0.17Baht/kWh 2003

5 7 14 SPP 194MW

11 1,600

EGAT MEA PEA

SPP
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Regulations for the Purchase of 

Power from Small Power Producers SPP

SPP

25%

a) 

b) 

c)

d)

a) 

b) 

10%

c) SPP

SPP

45%

SPP EGAT 60MW

90MW EGAT

MEA PEA SPP



 14

EGAT SPP 5 5

CP Capacity Payment EP Energy Payment

1.1.3

 5 10 164 203 229 

10 15 204 253 285 

15 20 227 281 317 

CP

(Baht/kW/ )

20 25 302 374 422 

EP

(Baht/kWh)
0.85 0.71 0.62 

1.1.4

CP(Baht/kW/ )

EP(Baht/kWh) 1.59 

SPP

SPP

ENCON SPP

ENCON 2000 6 16

SPP

CP EP

CP

CP CP0 0.80 FXt 38 0.20 Baht/kW/

CP0 1.1.5
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1.1.5 CP0

CP0

Baht/kW/

5 10 217

10 15 270

15 20 301

20 25 400

FXt Baht

EP

EP 1.49 1/106 Pt P0 8,600 Baht/kWh

Pt PTT Petroleum Authority of 

Thailand SPP Baht/millionBtu

Btu 1Btu 1,055.06J

P0 151.4518Baht/millionBtu 2001 1 PTT SPP

Baht/millionBtu

MEA PEA

VSPP
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a) ]

b) 

c)

d)

SPP MEA PEA 1MW

MEA PEA VSPP

MEA PEA

E

E 150kWh E 1.8047 Baht

50kWh E 150 2.7781 Baht

40.90 Baht

Ft E 0.2277 Baht

1.07(VAT) 

1

Ep

Eop

Ep 4.3093 Baht

Eop 1.2246 Baht

57.95 Baht

Ft Ep Eop 0.2277 Baht

1.07(VAT) Baht

TOU
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E

E 1.7795 Baht

Ft E 0.2373 Baht

1.07(VAT) Baht

40.90 1.07(VAT) Baht

Baht

Ep

Eop

Ep 2.9889 Baht

Eop 1.1765 Baht

Ft Ep Eop 0.2373 Baht

1.07(VAT) Baht

57.95 1.07(VAT) Baht

Baht
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Chonburi province

 4,363.0km 2003

 1,130  259 /km

1.2.1

1950

BOI

ASEAN
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Changwat, Province

76

4 6

6

5

4 1

10 1 92

691

10

1.2.2

Tambol, Tambon
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1.2.1-1

1.2.1

km2

228.79 127,913 131,004 258,917 

846.41 46,171 45,945 92,116 

397.48 11,281 10,768 22,049 

268.94 89,606 95,565 185,171 

173.04 23,474 24,401 47,875 

699.70 57,946 61,478 119,424 

616.43 95,447 95,940 191,387 

17.24 2,508 2,433 4,665 

333.42 71,857 57,366 129,223 

781.54 22,234 22,055 44,289 

248.85 17,913 16,581 34,494 

4,363.00 566,350 563,536 1,129,886 

Rayong province

 3,552.0km 2003 342  96 /km

1.2.3
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176km

6 2 58 388

1.2.4

1.2. 2

1.2.2

km2

514.55 45,652 43,813 89,465 

238.37 11,224 9,840 21,064 

788.46 37,504 38,528 76,032 

395.25 10,256 10,216 20,472 

727.08 27,497 28,544 56,041 

618.34 15,061 14,810 29,871 

269.95 10,917 10,610 21,527 

238.00 11,903 12,043 27,913 

3,790.00 170,014 168,404 342,385 
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IEAT Industrial Estate Authority of Thailand

1972

29 40

30

Education Ethics Economy

Equitability Environment E

SHE Management (Safety, Health, Environment) 

Service Provider and Public Outreach 

Facility/Utility Development 

Commercial / Property Management 

Industrial Port 

One Stop Service 

One Stop Service 

Water Services

Waste Collection

Fluid Supplies

Water Supplies

Ready Made Factories

Port Operators

9 20
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Amata Corporation Public 2

Hemaraj Land and Development 3 16 20

463 Bangpoo Industrial Estate 239

Amata Nakorn Industrial Estate 50

100

Bangpoo Industrial Estate 1977 Amata Nakorn Industrial Estate

1989

1.3.1
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1.3.1

15

7
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1.3.2 1.3.1

1.3.2
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B.E.2522 A.D.1979

IEAT

IEAT

IEAT

1.3.2

1 3

1

2

3 1 2 58
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1.3.2

(B) I.E.  (C) BOI

2  3 

(A)

1, 2, 

3
GIZ EPZ GIZ EPZ 

1 2 3

(

T) 51

(

F) 49

F100% F100% F100% F100% 51%

49%

F100%

80%

F51% 50%

F100% (A) F

50%

51%,

49%

 50%

80%

50% 100% (C)

1/2

10%

1 1 5  30

75%

 5

 3

80%

5

8  (C) I.E.

1

 3

80%

3

5

8  (C) I.E.

1

50%

 5

 10

25%

 10
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1992

NEQA National Environmental Quality Act

1992 1992

1992 1992

1992

1992 NEQA National Environmental 

Quality Act

MOSTE

PCD : Pollution Control 

Department NEQA PCD

NEB

1992

PCD

EPA

1992

PCD

PCD



30

1992

MOI

1992

PCD

PCD

1979

1979

1968

1978

1992

1979 1992

1992

1.3.3

1.3.4

1.3.5
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1.3.3

mg/m3

1.  1. 

2.

3.

300

        400 

        400 

        300 

        400 

2.           20 

3.           20 

4.           30 

5.           30 

6.           30 

7.          200 

8.            3 

9.     1,000 (870 ppm) 

10.       100 (25 ppm) 

11.       140 (100 ppm) 

12.     1,300 (500 ppm) 

13.      940 (500 ppm) 

 470 (250 ppm) 

14.       870 (200 ppm) 

15.        22 (5 ppm) 

16.       1,250 ppm 

25 20 3

1993 10 16  109 108 20

:B.E.2536

1996 12  113 74D :B.E.2538

2000 11 :2543
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1.3.4

SO2 ppm 

500 MW 

300-500 MW 

300 MW 

320

450

640

320

450

640

 20 

 20 

 20 

USEPA 6.8

PCD

NOx

NO2 ppm 350 180 120

USEPA

PCD

mg/m3  120 120  60 USEPA

PCD

760 mmHg 25 50

1996 30  113 9  220

 AX BY CZ

A

B

C

X

Y

Z

1996 30  113 9D  220

1999 12 27  116 108D
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1.3.5

1)

1~50 50

mg/m3     400    120 USEPA

PCD

SO2 (ppm)     30     30 USEPA 6.8

PCD

NOx

NO2 ppm

   250    180 USEPA

PCD

     20     10 USEPA

PCD

HCl ppm     135     25 USEPA 26

PCD
2) ng/m3      30     30 USEPA 23

PCD

1) 760 mmHg 25 50

2) -p- PCDD

1997 8 7  114 6 1997 6 17

1.3.6 1.3.7
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1.3.6

TIS-257 IEAT

pH

Pt-Co

NTU

>| 5 

>| 5 
6.5~7.8

     5 

     5 
6.5~8.5

    15 

    20 
>| 9.2 

Fe

Mn

Fe Mn

Cu

Zn

Ca

Mg

SO4

Cl

F

NO3

ABS

Pb

As

Se

Cr

Cn

Cd

Ba

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

>| 500 

>| 0.5 

>| 0.3 

>| 0.5 

>| 1.0 

>| 1.0 

>| 75 

>| 50 

>| 200 

>| 250 

>| 0.7 

>| 40 

>| 0.5 

>| 0.001 

>| 0.001 

>| 0.05 

>| 0.05 

>| 0.01 

>| 0.05 

>| 0.2 

>| 0.01 

>| 1.0 

500

    0.5 

    0.3 

    0.5 

    1.0 

    5.0 

    75 

    50 

    200 

    250 

    0.7 

    45 

    0.5 

    0.001 

    0.001 

    0.05 

    0.05 

    0.01 

    0.05 

    0.2 

    0.01 

    1.0 

1,500

1.0

     0.5 

     1.0 

     1.5 

     15 

     200 

     150 

     250 

     600 

     1.0 

     45 

     1.0 

     0.002 

     0.001 

     0.05 

     0.05 

     0.01 

     0.05 

     0.2 

     0.01 

     1.0 

/m
M.P.N/ 
100m

/m

>| 500 

>| 2.2 

500

>| 2.2 

500

  >| 2.2 

Bq/
Ppm

>| 0.1 
>| 0.05 

1) IEAT

2) 1995

3) TIS

4) TIS-257

5) >|
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1.3.7

 C.I.E. 

1. BOD5

2.

3. pH

4.

5.

6.

7.

8.

9.

10. 

11. 

12. 

13. 3+

14. 6+

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. COD

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. TKN

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

500

200

5.5-9

0.2

10.0

1.0

1.0

1.0

5.0

5.0

0.75

0.25

0.25

2.0

1.0

0.005

0.03

0.2

1.0

1.0

0.02

5.0

2,000

750

3,000

10

1.0

30

45

100

1.3.8 1.3.9 1.3.10
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1.3.8

    IEAT
    Map Ta Phut Laem

Chabang

          16.00 /m3 Hemaraji  16.00 /m3

            9.50 /m3     Hemaraji
19.00 /m3     Hemaraji

    C 4.20VX 8.40BX  Hemaraj 6.12VX 10.75BX 
   (C

VX m3/ 80
BX BOD kg/

GIZ 750 Hemaraj GIZ 900
EPZ 750 Hemaraj EPZ 1,100

3.00 TOT

PEA

1 4

1 2 2002
2002 12

PEA TOU

/kW/ /kWh ( / )

115 kV 

74.14 2.6136

1.1726 1.1726

228.17

22 kV 

132.93 2.6950

1.1914 1.1914

228.17

9:00 22:00
22:00 9:00

1.3.9

Ao-U-Dom

  25.50 /m2/

  31.50 /m2/

  75 /m2/

  0.75 /m2/

  19.50 /m2/

Ao-U-Dom
(038)311-535, 322-014
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1.3.10

1,950,000

1,980,000

A B

30

30

30

10

33 20

10

1.5 3.0 10

m 0.30 0.30

30

100 120

GENCO General Environmental 

Conservation Public Co., Ltd.
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14000

(5.4)

1) 

2) 25 1.25

3) 

a)

30 40

b)
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CDM

PDD

CO2
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1997 1999

7 GDP 2000

1 2

50 Industrial Estate/Park

2 2005

SPP
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42
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/ /

( )
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2

AMATA 1989

1997 10 6,700

B

IFCT KFW

BOI

82.67 BOI

30 58.68
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6,000

SET

57 km

1,760 300
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11,000

6,000
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1994

700

129

500

CDM I

Designated National Authority DNA

1999 2 2

2002 8 28 2004 2

DNA Ministry of Resources and Environment MONRE

2003 10 DNA

5 PDD

Climate Change Cooperation Centre 

Office of Natural Resources and Environmental Policy and Planning (ONEP) 

Ministry of Natural Resource and Environment (MONRE) 

Office of International Cooperation on Natural Resource and Environment 

Ministry of Natural Resource and Environment (MONRE) 

1.6.1 DNA MONRE

WG WG
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MONRE PDD

WG MONRE CDM

National Committee on CDM : NCCDM National 

Committee on Climate Change: NCCC National Environmental 

Board: NEB

CDM must fully conform with the conditions required 

Sustainable development of Thailand must be fully adhere to 

Real and genuine technology transfer must present 

Only quality proven CDM projects would be implemented in Thailand 

2002.9 The 13th Asia Pacific Seminar on Climate Change

2005 1 12 CDM 15

2004.6.29 ATB ( )

2003.5.22 ( )

NEB

NCCDM

NCCC

MONRE/DNA

Energy and Industry Forest and Agriculture 

Cabinet

1.6.1 CDM 2003 3 1

13 AP
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14 DNA

2003 11 25 ONEP

CDM

14

CDM

CDM

CDM

DNA

CDM

CDM



50

5 6 60 70 1

2.1.1

8 9

1,440ha

 1989

260 7

4

 12,250 /ha/

ISO14001

46km

57km

85km

2  42km 

 5km 
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 2

165MW 112MW 90MW

SPP EGAT

1995 13.77 EnBW 30 B.Grimm

E-ON 51.2

18 2005

4 Paspalum

640,000m2

1.
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WMS

WMS

2,500THB/t( )

3,500THB/t

IEAT

6t/

WMS 7 4 6 /

WMS

( )

2km 35t/

L=60km 29t/
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300THB/t

WMS

2

2-1-2

Phase 39t/

Phase 2010

94t/

 2010 8 9

40km

Phase

Bangsang 180t/

5

Bangsang

20km
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2.1.2

Phase

(ton/ )

Phase

(ton/ )
(%)

(km)

( ) ( )

0 35.0 18.5 70.0 37.0 

20 19.2 10.0 19.2 10.0 

25 15.0 7.8 15.0 7.8 

40 5.0 2.6 5.0 2.6 

45 36 10 9 

74.2 38.9 109.2 57.4 100 

20 180 0 272 37 15 7.5 70 7.5 

254 39 381 94 100 

2.

3.
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2.2.1
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2.2.2

2-2-2

2-2-3

2-2-3

CH4

CO2
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85

2-2-1

15 40

60 85

10

90
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2-2-4

55 18 35

40mm

40mm

TS 15
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Phase

2-2-5 Phase

FS 6,900kWh/

29.5ton/
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Phase

Bansang

2-2-6 Phase

FS 12,300kWh/

56.2ton/



61

6,580 Nm3/ 13,310Nm3/

12

24

274 Nm3/h

555 Nm3/h 55

151 CH4-Nm3/ 305 CH4-Nm3/

3

1,000kW

2.2.2

2.2.2
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151 Nm3/h 480kW

480kW 2

2.2.7 2.2.8

2.2.7
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2.2.8

6,900kWh/

12,300kWh/
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2.3.1

2.4.1

 2004  2005  2006  2007  2008

1 FS      

2 PDD( )      

3 PDD      

4      

5      

6      

7 CDM      

8      

9      

10      

CDM

(CER )

(CER)

CER
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7

( 500 )

L=60km

( )

130kW

3.1.1 Phase

290kW

GHG GHG
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3.2.1

3 3.2.2

3.2.1

CH4

CO2

CO2

CO2

N2O

CH4 CO2

CO2

CO2

CO2

CO2

CO2
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3.2.2

NO. GHG 

CH4

CO2

CO2

CO2
CO2

N2O
N2O

CH4 CH4

CO2 CO2

CO2

CO2

CO2

CO2

CO2

2004 10

16 CDM

3.3.1

Step1

Step2

Step4

3.3.1

Step3

GHG
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Step1

Step2

Step1

BAU

Step3

CDM

Step4

CDM CDM

Step2

Step1
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Step2

3.3.1

3.3.1

Step3

5

Step4

5 Step2

CER
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GHG

IPCC

First Order Decay

GHG

13 CDM AM0012

Baseline methodology for biomethanation of municipal solid waste in India, using 

compliance with MSW rules

CH4 min CH4Utily, CH4IPCCy

CH4Utily

CH4IPCCy IPCC

CH4Utily QLFG Fy

 CH4Utily t-CH4/y

  QLFG t/y

Fy
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IPCC

CH4IPCCy MSWT MSWF MCF DOC DOCF Fy Conv R

 CH4IPCCy

 MSWT

  MSWF

  MCF 

  DOC 

  DOCF

  Fy

  Conv 16/12 CH4/C

  R 

Phase

Phase  Phase

MSWT 74.2 t/day 200.8 t/day 2.1.3

MSWF 0.836 0.910 

MCF 1

DOC 0.112 0.111 

DOCF 0.77 IPCC

Fy 0.5

IPCC

R 0.0

MSWF

2.1.3 

Phase Phase 74.2 t/day 200.8 t/day

MSWF
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Phase  Phase

74.2t/day 109.2t/day 91.6/day 

12.2t/day 18.0t/day 0.00t/day 

62.0 t/day 91.2 t/day 91.6t/day 

MSWF 0.836 0.910 

MCF

IPCC

MCF

1

5 0.8

5 0.4

0.6

MCF

 IPCC

DOC

DOC

IPCC

IPCC

DOC 0.4 A 0.17 B 0.15 C 0.3 D
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 A 

B

  C 

  D 

Phase Phase DOC

Phase  Phase

 62.0t/day 91.2t/day 91.6t/day 

A 0.225 0.225 0.060 

B 0.180 0.180 0.030 

C 0.050 0.050 0.280 

D 0.045 0.045 0.030 

DOC 0.142 0.111 

Phase 0.112 Phase 0.111

Phase  Phase

0.112 0.112 0.119 

0.112 0.116 

IPCC 0.142 0.111 

Phase

CH4IPCCy MSWT MSWF MCF DOC DOCF Fy Conv R

74.2 0.836 1 0.112 0.77 0.5 16/12 0.0

3.566 t-CH4/day

27,300 t-CO2/y
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Phase

CH4IPCCy MSWT MSWF MCF DOC DOCF Fy Conv R

200.8 0.910 1 0.111 0.77 0.5 16/12 0.0

10.412 t-CH4/day

79,800 t-CO2/y

Phase

480kW 1

1.1MW Phase 480kW 2

2.2MW

45MW GHG CDM

CDM I.D

GHG

2003

0.441 kg-CO2/kWh

(kg-CO2/kWh)

0.087 0.000 0.000 

0.716 0.398 0.285 

0.018 0.721 0.013 

0.000 0.717 0.000 

0.147 0.885 0.130 

0.022 0.613 0.013 

0.009 0.000 0.000 

0.001 0.000 0.000 

1.000  0.441 

Thailand Power Development Plan (PDP 2004)

 EM Model V.1
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GHG

 Phase  Phase

6,900 kWh/day 12,300 kWh/day 

2,518,500 kWh/y 4,489,500 kWh/y 

0.000441 t-CO2/kWh

GHG 1,111 t-CO2/y

1,100 t-CO2/y

1,980 t-CO2/y

2,000 t-CO2/y

2

GHG

ver1.5 15 7

kg-N2O (t) kg-N2O/t

No.

1  t 12.1 kg-N2O/t

2  t 10.6 kg-N2O/t

3  t 10.8 kg-N2O/t

4  t 74.5 kg-N2O/t

5  t 31.6 kg-N2O/t

6  t 9.43 kg-N2O/t

GHG

24.84kg-N2O/t

 Phase  Phase

(t/day) 29.5 t/day 56.2 t/day 

TN 1,400 mg/kg 2,600 mg/kg 

24.84kg-N2O/t

GHG 116 t-CO2/y

100 t-CO2/y

411 t-CO2/y

400 t-CO2/y
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55

45

6,580Nm3/day 1,610m3 1.8m3 12h/day 

24h/day 0.55

6,580 1,610 1.8 24 12 0.55

2.023 Nm3-CH4/day

11t-CO2/y

Phase GHG 11t-CO2/

GHG 27,300 t-CO2/y 0.1

GHG Phase

GHG

Phase

(km)

(t/day) ( )
(km/day)

( )

Amata Nakorn 31.00 60 30 8 240

Saha Group 12.06 15 35 4 80 

Pingthong 4.02 15 50 2 70 

Wellgrow 15.42 70 55 4 60

150

4t
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Phase

4t

50km

29.5 t/day 8 400km

GHG

GHG

ver1.5 15 7

GHG

kg-CO2 (kg l Nm3) (MJ/(kg l Nm3))

kg-CO2/MJ

l 38.2 MJ/l 0.0687 kg-CO2/MJ

GHG

1 10km

kg-CO2

250 1/10 38.2 0.0687

66 kg-CO2/day

24 t-CO2/y

Phase GHG 8t-CO2/y

27,300 t-CO2/y 0.1

GHG Phase

GHG
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GHG

t-CO2/y

 Phase  Phase

LF GHG 27,300 79,800 

GHG 1,100 2,000 

GHG ( ) 100 ( )  400 

28,300 81,400 
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3.5.1

3.5.1

7

( )

3.5.1

ID11 

ID7

ID9
ID10

DOC

ID6

ID3
ID4
ID5

ID1
ID2

ID8
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NOx

400ppm O2 0

120ppm

NOx
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IEAT MONRE
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IEAT MONRE
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4.1.1

 Phase ( ) Phase ( )

150,000 230,000 

450,000 630,000 

220,000 340,000 

40,000 70,000 

10,000 10,000 

870,000 1,280,000 

Phase 39.0ton/

Phase 94.0ton/

(

)
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4.1.1-11

59,000

11,000

59,000

 129,000

4.1.1-12

118,000

 18,000

 71,000

  207,000
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4.1.1

A A

B

B

A-A

B-B
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4.1.2

A-A

A A
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2 phase 6,000 phase 8,700 1/2

3 1/3

10,000 2 2,000

phase

1,200THB/ton 2,000THB/ton

20%

3~4

4.1.2 Phase

( / )

1  150THB/ 10 1,500 ( )

2  6,500THB/ 2 500

3  16,000THB/ 1 540 ( )

4 ( ) 18kg/ 260 /kg 1,700

5 6,000

6  1 /kWh 2,500

7  2,000 :10,000

 13,400  

4.1.3 (phase )

( / )

1  29.5ton/ 1,200THB/ton 36,200

2  6,900kWh/ 2.1THB/kWh 14,700 SPP

3  29ton/ 2,000THB/ton 59,300 20%

 110,000  
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4.1.4 Phase

( / )

1  6,500THB/ 3 750 ( )

2  6,500THB/ 4 1,000

3  16,000THB/ 1 540 ( )

4 ( ) 35kg/ 260 /kg 3,300

5 8,700

6  1 /kWh 4,500

7  2,000 :10,000

 17,800  

4.1.5 (phase )

( / )

1  56.2ton/ 1,200THB/ton 68,924

2  12,300kWh/ 2.1THB/kWh 26,240 SPP

3  57ton/ 2,000THB/ton 116,508 20%

 212,000  

20

1%

30%
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4.1.3 phase

4.1.4 phase
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2004 11 18

2005 2 16

1 55  136

2
I 1990 CO2 I

1990 CO2 55
61.6

2005 1 20

1 2 2013

2018

ZEW EUETS EUA

ZEW Energy 

Barometer 2004 5 ~6

EUA 10 /EUA 4.2.1

4.2.1 EUA

10 /EUA  80
2005

5 /EUA 31

10 /EUA  47

10 20 /EUA 372008 2012

20 /EUA  16

4.2.2
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4.2.2

/ t-CO2/y

2003

2004
$3.00 $6.37

EU  2004 5  7 8

4

2004 6

IETA

2003

2010
$14.3

$10.5

2005 6 $5.3335

2010 6 $10.96

2004 5

2005 2 16 EU

7 3

10 2 2013

4.2.3

4.2.3

7 3

21 7

10

10 11

1990 1.6

CER

4.2.4
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4.2.4

1

2
CER

3

CDM CER

4

CDM

CER

5  NGO

CER

31

2004 12 1 Japan 

GHG Reduction Fund JGRF 11 25

JGRF 5

Japan Carbon Finance, Ltd. JCF

JGRF GHGs

JCF

JGRF 4.2.1

CDM/JI

JCF

( )

JGRF

( )

( )

( )

(

JBIC

DBJ

$141.5M

( )

( )

JBIC DBJ, JBIC 

4.2.1
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CDM/JI

JGRF JCF

30 40

Japan GHG Reduction Fund JGRF

141.5

4.2.5

2014 12 31

Japan Carbon Finance, Ltd. JCF

8,750

4.2.5

 141.5

HP
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2000 1 Prototype Carbon Fund

CDM/JI

FE Clean Energy Group, Inc.(

FEC ) ESCO

ESCO ESCO

2005 2006

2005 1

CER

 CO2

14 IRR

IRR

IRR

IRR 20

CO2 CO2

4.3.1

( ) ( ) (t/ ) (kWh/ ) (kWh/ ) (t/ )

phase 10.1 13,400 39.0 10,000 6,900 29.5 

phase 14.9 17,800 94.0 20,300 12,300 56.2 



 96

4.3.2 IRR CO2

phase  phase

($/t-CO2) IRR(%) 

(t-CO2) ($/t-CO2)

IRR(%) 

(t-CO2) ($/t-CO2)

0 7.1 10.5

5 7.9 11.9 

10

7

8.6
198,100 48.5 

13.5
569,800 24.9 

5 8.1 12.3 

10

10

9.1
283,000 33.9 814,000 17.4 

5 8.5 12.9 

10

20

9.8
566,000 17.0 1,628,000 8.7 

phase IRR 10%

phase CO2 10$/t-CO2 15%

20%
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2004 11 CDM

CDM

CDM

CDM

8 1 9

MONRE

FS
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CDM
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SECTION A. Identification of methodology 

A.1.    Proposed methodology title: 

>> Baseline methodology for methane aversion projects utilizing dry methane fermentation technology 

A.2.     List of category(ies) of project activity to which the methodology may apply: 

>> Methane aversion/renewable energy  

(Out of the 15 Sectoral Scopes entrusted by the DOE, this corresponds to 1(Energy industries (renewable 

- / non-renewable sources), 4 (Manufacturing) and 13 (Waste handling and disposal)).

A.3.  Conditions under which the methodology is applicable to CDM project activities:

>> Conditions for application of the methodology are as follows.  

- The organic waste to be used as fuel is solid waste mainly consisting of waste paper, etc. that is 

currently disposed by landfilling. Moreover, this waste will continue to be disposed irrespective of 

legal regulations in future.

- The landfill disposal site is outside of the scope of control of the project.

- In the project, dry methane fermentation technology will be used to implement cogeneration. 

- In Thailand, dry methane fermentation technology has not been disseminated for technical reasons, 

and neither is it likely to become disseminated in future.  

- All the residue obtained from methane fermentation tank will be composted and used by farmers, etc.  

- Excess electric power can be sold to electricity operators.  

- The generator to be installed in the project has capacity suitable for a small CDM and is not large 

enough to impact the network load.  

A.4.  What are the potential strengths and weaknesses of this proposed new methodology?

>> The potential strengths and weaknesses of the methodology are as follows:  

Strengths:

In the baseline calculation methodology adopted in this methodology, out of the recovered amount of 

methane from the tank measured at the time of project implementation (ex-post) and the amount 

calculated from default values based on the IPCC Guidelines before the project is implemented, the 

smaller value is adopted to be on the safe side. Moreover, concerning the default value for Fy, again the 

smaller out of the value measured during project implementation and the default value based on the IPCC 

Guidelines is adopted in order to be safe. A similar methodology to this is AM0012, which utilizes the 

same logic.  

Weaknesses:

In the project, since the landfill disposal site is located outside of the project boundary, various data 

cannot be obtained. As the best means of calculating the GHG emission reduction from such limited data, 

the amount of methane recovered from the methane fermentation tank during the project is used together 

with the default method for calculating the said amount before the project. 

SECTION B. Overall summary description: 

>>

This baseline methodology will be applied to the project, which aims to insert organic waste, which has 

been conventionally landfilled in an anaerobic environment and emits methane gas, into a dry methane 

fermentation tank, to combust all the obtained methane gas in a cogeneration system, and to use the 

resulting power for operating plant equipment. Excess electric power that is obtained will be sold to 

electricity operators, however, the scale of electric energy is too small to have an effect on the network 

load of electricity operators. Moreover, all the residue obtained in the methane fermentation tank will be 

composted for use by farmers, etc.  
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In this baseline methodology, additionality is demonstrated and the baseline scenario is decided by 

implementing the following steps.  

Step 1: Draw up a list of possible baseline scenario alternatives. 

Step 2: Determine the baseline scenario upon conducting barrier analysis on each possible scenario from 

the viewpoints of technology, prevailing practice, investment and environment, etc.  

Step 3: Conduct prevailing practice barrier analysis to examine project additionality.  

Step 4: Examine how implementing the project as a CDM undertaking will affect the results of barrier 

analysis in Step 2 and be additional.  

Upon implementing the above steps, it is demonstrated that the project (i.e. the project scenario) is 

additional since it entails using advanced methane fermentation technology that has not yet been tried in 

Thailand, and business as usual is selected as the baseline scenario upon taking the various barriers into 

account.

Since the landfill disposal site lies outside of the scope of control of the project, the project boundary in 

this baseline methodology shall be the plant perimeter. Therefore, there are no emissions corresponding to 

the amount of GHG emissions BEin in the baseline scenario. Below is indicated the formula for 

calculating the GHG reduction. 

ERy PEy Ly

Where,

ERy : GHG reduction arising from the project activity 

PEy : GHG emissions arising from the project activity 

Ly : Leakage arising from the project activity  

- PEy amount of methane gas leakage 3/day

- Ly PEout
y BEout

y

- PEout
y PECM PETR PEEG

Where,

PECM : N2O emissions arising from use of compost 

PETR : CO2 emissions arising from transportation in the project activity 
PEEG     : CO2 reduction effect from substitution of fossil fuel arising from sale of electric power 

  * Calculated based on the small-scale CDM methodology  

- BEout
y min BEUtil

y, BEIPCC
y

Where,

BEUtil
y  : Measured amount of methane gas obtained from the methane fermentation tank  

BEIPCC
y : Generated amount of methane gas calculated by the IPCC default method 
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SECTION C. Choice of and justification as to why one of the baseline approaches listed in 

paragraph 48 of CDM modalities and procedures is considered to be the most appropriate:

C.1. General baseline approach:

 Existing actual or historical emissions, as applicable;  

 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. 

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

>> In this methodology, the above approach was selected because the organic waste that will be used as 

fuel is currently disposed in the landfill disposal site and, providing there is no economic viability, will 

continue to be disposed irrespective of future legal regulations. 

SECTION D. Explanation and justification of the proposed new baseline methodology:

D.1. Explanation of how the methodology determines the baseline scenario (that is, indicate the 

scenario that reasonably represents the anthropogenic emissions by sources of greenhouse 

gases (GHG) that would occur in the absence of the proposed project activity):

>> In this baseline methodology, the baseline scenario is decided by implementing the following steps.  

Step 1: Draw up a list of possible baseline scenario alternatives. 

Step 2: Determine the baseline scenario upon conducting barrier analysis on each possible scenario from 

the viewpoints of technology, prevailing practice, investment and environment, etc.  

Upon implementing the above steps, it is demonstrated that in consideration of various barriers, business 

as usual is the baseline scenario.

Step 1: Draw up a list of possible baseline scenario alternatives. 

Scenario 1: Maintenance of business as usual. This scenario assumes that waste generated from the 

industrial estates and local residents is landfilled in the managed disposal site, and that methane gas is 

emitted over many years from organic waste in an anaerobic environment. Moreover, it is assumed the 

project participants have no control over the disposal site.

Scenario 2: Incineration. This scenario assumes that waste generated from the industrial estates and local 

residents is incinerated in an incinerator.

Scenario 3: Composting. This scenario assumes that waste generated from the industrial estates and local 

residents is separated, and the organic contents are used to manufacture compost for sale.  

Scenario 4: Wet methane fermentation. This scenario assumes that the organic contents of waste 

generated from the industrial estates and local residents is separated, and wet methane fermentation is 

carried out to collect methane gas and use it in cogeneration. Moreover, from the fermentation residue, it 

is assumed that compost is manufactured and put on sale. 

Scenario 5: The project. This scenario assumes that the organic contents of waste generated from the 

industrial estates and local residents is separated, and dry methane fermentation is carried out to collect 
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methane gas and use it in cogeneration. Moreover, from the fermentation residue, it is assumed that 

compost is manufactured and put on sale.  

Step 2: Determine the baseline scenario upon conducting barrier analysis on each possible scenario from 

the viewpoints of technology, prevailing practice, investment and environment, etc.  

Scenario Barrier Analysis 

1 Business as usual No barriers exist. 

2 Incineration Prevailing practice barriers exist in that incineration is difficult 

due to strong opposition by local residents.  

3 Composting Technology and prevailing practice barriers exist in that there is 

no custom of separating waste, thereby making it difficult to 

manufacture good quality compost and disseminate the 

technology.  

4 Wet methane 

fermentation 

Since paper and other solids make up a large proportion of the 

organic wastes that will be used as fuel, large amounts of water 

will be required and it will be necessary to finely crush the waste, 

thereby making it difficult to disseminate the technology. 

Accordingly, technical barriers exist.  

5 Dry methane 

fermentation 

Dry methane fermentation is suited to the treatment of solid waste; 

however, this is cutting edge technology with no prior record of 

implementation. Accordingly, since risks exist in terms of climate, 

composition of solid waste and the construction environment, etc., 

there is little chance of the project technology being disseminated 

during the project period.

As a result of the above analysis, since barriers exist in Scenarios 2~5, none of these can be the baseline 

scenario. Therefore, Scenario 1, i.e. business as usual, is the baseline scenario. 

D.2. Criteria used in developing the proposed baseline methodology:

>> The project aims to insert organic waste, which has been conventionally landfilled in an anaerobic 

environment, into a dry methane fermentation tank, and to use the obtained methane gas for carrying out 

cogeneration. Accordingly, methane gas that is emitted from the landfill disposal site in the baseline 

scenario is not emitted in the project. Moreover, since data cannot be obtained from the landfill disposal 

site, it is necessary to calculate the baseline scenario using only limited data.  

D.3. Explanation of how, through the methodology, it can be demonstrated that a project activity is 

additional and therefore not the baseline scenario (section B.3 of the CDM-PDD): 

>> Based on the ‘Tool for the demonstration and assessment of additionality,’ additionality is 

demonstrated by the following 2 steps.  

Step 3: Prevailing practice analysis  

Analyze whether similar activities to the project are already implemented in the local area or same sector. 

If such activities do exist, demonstrate that it is inevitable that the project is not carried out.

Step 4: Registration effect

Explain how benefits and incentives resulting from project implementation will make the project scenario 

different from the scenario of business as usual. 
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D.4. How national and/or sectoral policies and circumstances can been taken into account by the 

methodology:  

>> It is thought that Thailand has no policies pertaining to this methodology. However, the project 

participants must survey regulations surrounding the landfill disposal site and confirm that they do not 

have an impact on the baseline scenario.  

D.5.  Project boundary (gases and sources included, physical delineation): 

>> Table 1 shows the list of GHG emission sources in this methodology, while Figure 1 shows the project 

activity in schematic form. In this methodology, since it is impossible to acquire data or conduct 

measurements on the landfill disposal site, the disposal site is outside of the project boundary. Moreover, 

since the farmers who will use the compost and the grid to which power will be connected are beyond the 

control of the project participants, they are also outside of the project boundary. Accordingly, the site 

perimeter of the plant shall be the boundary. 

Table 2 shows the GHG emissions sources that are targeted in the project.  

Table 1 List of GHG Emission Sources  

 Inside the Boundary Outside the Boundary 

Baseline

scenario

 - CH4 emissions from the              landfill 
site

- CO2 emissions arising from transport of 
waste to the landfill site

- CO2 emissions from the landfill site 

Project

scenario

- CH4 emissions from the injection 
pump 

- CO2 emissions from lighting and 
ventilation utilities, etc. arising 
from operation of the 
cogeneration system. 

- CO2 emissions arising from 
cogeneration

- CO2 emissions arising from 
compost manufacture 

- CO2 emissions reduction arising from 
sale of power

- N2O emissions resulting from use of 
organic compost 

- CO2 emissions arising from 
construction works 

- CO2 emissions arising from 
transportation of the manufactured 
compost  

- CO2 emissions arising from 
transportation of waste to the project 
site
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Figure 1 Schematic of Baseline and Project Activities 

Table 2 GHG Emission Sources Targeted in the Project 

NO. GHG Emission and Reduction Factors  

CH4
Emitted from organic waste on the landfill disposal site in an anaerobic 
environment  

CO2
Emitted in line with transportation of waste collected from industrial estates and 
local residents to the landfill disposal site 

CO2
Emitted from organic waste on the landfill disposal site in an anaerobic 
environment; however, since this is carbon-neutral, it is not targeted. 

CO2
Since electricity produced in cogeneration is supplied to the industrial estates, it 
replaces fossil fuel used on the grid and reduces CO2 emissions.  

N2O N2O is emitted from soil in line with use of organic fertilizer in crop cultivation.  

 CH4

Since the injection pump to the methane fermentation tank stirs fermentation 
residue and newly injected organic waste in order to accelerate fermentation, 
CH4 emitted from the residue leaks from the inlet. 

CO2 CO2 is emitted in line with transporting the manufactured compost to farmers.  
CO2 Emitted in line with transportation of organic waste to the project site. 

CO2

Energy is used for lighting and ventilation, etc. when operating the cogeneration 
system. However, since the energy is derived from biomass, it is carbon-neutral 
and therefore not targeted here.

Thermal power plant Fossil fuel 
Power grid

Consumers 

 electricity
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Desulfurization
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storage tank
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 compost 

Sale

Green tracts
and farmers 

Compost

Landfill site
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 transportation
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Organic

waste

 transportation

 transportation
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CO2
This is emitted in line with cogeneration, however, since it is derived from 
biomass, it is carbon-neutral and therefore not targeted here. 

CO2
This is emitted during the compost manufacturing process, however, since it is 
derived from biomass, it is carbon-neutral and therefore not targeted here. 

CO2
This is emitted in line with construction works, however, since it will be emitted 
in other works even if the project is not implemented, it is not targeted here.  

D.6. Elaborate and justify formulae/algorithms used to determine the baseline scenario.  Variables, 

fixed parameters and values have to be reported (e.g. fuel(s) used, fuel consumption rates): 

>> In this methodology, since all the GHGs emitted in the baseline scenario are outside of the project 

boundary, there are no target formulae or algorithms here.  

D.7. Elaborate and justify formulae/algorithms used to determine the emissions from the project 

activity.  Variables, fixed parameters and values have to be reported (e.g. fuel(s) used, fuel 

consumption rates): 

>> In the project, the injection pump is used to stir residue emitted from the methane fermentation tank as 

well as organic waste that is newly inserted, and a minute amount of methane gas is leaked in line with 

this work. 

PEy VBG VD VPH 24h/day OPt Fy

Where,
PEy : Methane gas leakage 
VBG : Generated amount of biogas (measured value) 
VD : Methane fermentation tank capacity measured value
VPH : Injection pump hopper capacity (measured value)
OPt : Plant operating time (measured value)  

Fy : Methane gas content (measured value) 

D.8.Description of how the baseline methodology addresses any potential leakage of the project 

activity:

>> Leakage Ly arising from the project activity is calculated in the manner shown below. 

Ly PEout
y BEout

y

PEout
y PECM PETR PEEG

Where,

PECM : N2O emissions arising from use of compost 

PETR : CO2 emissions arising from transportation in the project activity 
PEEG : CO2 reduction effect from substitution of fossil fuel arising from sale of electric power 

Leakage

GHG not targeted in the project 
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PECM VCM TN EF_CM GWPN2O

Where,
VCM : Amount of compost (measured value)
TN : Total nitrogen (measured value) 
EF_CM : Emission factor (constant) 
GWP N2O : 310

 Based on the Methodology Guideline for Calculating GHG Emissions from Operators 
(trial draft ver .1.5, Ministry of Environment, Global Environment Department, July 
2003)

PETR Voil HV EF_oil
Where,
Voil : Fuel consumption (measured value) 
HV : Unit heating value (constant) 
EF_oil : Emission factor (constant) 

 Based on the Methodology Guideline for Calculating GHG Emissions from Operators 
(trial draft ver .1.5, Ministry of Environment, Global Environment Department, July 
2003)

PEEG EG EF_EG
Where,
EG :  Amount of sold power (measured value)  
EF_EG :  Emission factor (constant) 

Calculated based on the small-scale CDM methodology.  

BEout
y min BEUtil

y, BEIPCC
y

Where,
BEUtily  : Measured amount of methane gas obtained from the fermentation tank  
BEIPCCy  : Generated amount of methane gas calculated according to the IPCC default 
method

 BEUtily QLFG Fy GWPCH4

Where,
BEUtily : Measured amount of methane gas obtained from the fermentation tank 
QLFG  : Produced amount of biogas ( VBG 0.000716)
Fy  : Methane gas content (measured value)  
GWPCH4 : 21

BEIPCCy MSWT MSWF MCF DOC DOCF Fy Conv R GWPCH4

Where,
BEIPCCy  : Generated amount of methane calculated by the default method  
MSWT : Generated amount of waste (measured value)
MSWF  : Waste collection and landfill rate (measured value) 
MCF : Methane correction factor (default value) 
DOC : Organic carbon content (measured value)  

DOCF : Organic carbon gasification rate (default value)  

Fy : Methane gas content  (min default value, measured value )

Conv : 16/12 CH4/C

R : Recovered amount of methane (measured value)  
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D.9. Elaborate and justify formulae/algorithms used to determine the emissions reductions from the 

project activity.  Variables, fixed parameters and values have to be reported (e.g. fuel(s) used, fuel 

consumption rates): 

>> The amount of GHG reduction according to this methodology is calculated using the results stated in 

D. 6, 7, 8.

ERy PEy Ly

Where,

PEy : GHG emissions arising from the project activity 

Ly : Leakage arising from the project activity  

SECTION E. Data sources and assumptions:

E.1. Describe parameters and or assumptions (including emission factors and activity levels): 

>> The contents of each parameter are as indicated in the following table. 

Item Value Unit Source Remarks

Generated amount of biogas 

VBG
Measured value 3  Local 

Capacity of methane 

fermentation tank VD
Measured value 3  Local 

Capacity of injection pump 

hopper VPH
Measured value 3  Local 

Equipment operating time 

OPt
Measured value h/day 

 Local 

Amount of compost VCM Measured value t/day  Local 

Total nitrogen TN Measured value mg/kg  Local 

Emission factor EF_CM 10.6 74.5 kg-N2O/t national

Amount of fuel used Voil Measured value L  Local 

Unit heating value HV 38.2 MJ/L national

Emission factor EF_oil 0.0687 kg-CO2/MJ national

Generated amount of waste 

MSWT
Measured value t/day 

 Local 

Waste collection and landfill 

rate MSWF
Measured value t/day 

 Local 

Methane correction factor 

MCF
0.0 1.0

According to the IPCC 

Guidelines

National

Organic carbon content DOC Measured value  Local 

Organic carbon gasification 

rate DOCF
0.77

According to the IPCC 

Guidelines

National

Methane gas content Fy
min(0.5, 

measured value)

Adopt the smaller out of the 

IPCC Guidelines default 

value (0.5) or the measured 

value.

Local

Recovered amount of 

methane R 
Estimate value t-CH4/y 

 Local 

Amount of power sold EG Measured value kWh  Local 

Emission factor EF_EG Measured value
t CO2

/kWh

 Local 

*1: Methodology Guideline for Calculating GHG Emissions from Operators (trial draft ver .1.5, 
Ministry of Environment, Global Environment Department, July 2003) 
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E.2.  List of data used indicating sources (e.g. official statistics, expert judgement, proprietary data, 

IPCC, commercial and scientific literature) and precise references and justify the appropriateness 

of the choice of such data: 

>> As described in E.1.

E.3. Vintage of data (e.g. relative to starting date of the project activity):

>> The guideline data used in this methodology are as follows.  

- Concerning the Methodology Guideline for Calculating GHG Emissions from Operators (Ministry of 

Environment, Global Environment Department), use Trial draft ver .1.5.  

- Concerning the IPCC Guidelines, use the 1996 version.  

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

>> As described in E.1.

SECTION F.    Assessment of uncertainties (sensitivity to key factors and assumptions):

>> Concerning the methodology for calculating methane gas emissions from the landfill disposal site:  

In the project, organic waste that is currently discharged from the industrial estates and is disposed on the 

landfill disposal site is used as the raw materials for methane fermentation. In the event of project 

implementation, the said waste will not be transported to the landfill disposal site and no GHG will be 

emitted; therefore, it is not possible to calculate the baseline. 

In the IPCC Guidelines, the First Order Decay Model and default method are given as methods for 

calculating the amount of methane gas generated from the landfill disposal site. In the former method, 

accumulated landfill amounts in the past greatly affect the amount of generated methane in this year, 

while the amount of landfilling in this year has a negligible affect on the amount of methane generated. 

Meanwhile, in the latter method, in the case where it is assumed that organic waste is disposed on the 

landfill disposal site, it is possible to calculate the total mount of GHG that will be generated in the future.  

In the project, in order to be on the safe side, the amount of methane gas generated in the event of project 

implementation will be measured and compared with the amount obtained from the default method, and 

the smaller of the two values will be used as the baseline. Incidentally, this method is also used in the 

‘Baseline methodology for biomethanation of municipal solid waste in India, using compliance with 

MSW rules’ of AM0012 that was approved in the 13th CDM Board Meeting.

SECTION G Explanation of how the baseline methodology allows for the development of 

baselines in a transparent and conservative manner:

>> Transparency and conservativeness are secured in the following manner in the project.  

- Transparency  

More than 70% of the parameters used in the project are measured values. Moreover, concerning other 

parameters too, the IPCC Guidelines and Methodology Guideline for Calculating GHG Emissions from 

Operators (Ministry of Environment, Global Environment Department) are used.  

- Conservativeness

As described in Section F.

- - - - - 
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SECTION A.  General description of project activity

A.1  Title of the project activity:

>>Cogeneration uses biomass in industrial estate located in easterncoast Thailand 

A.2. Description of the project activity:

Biomass (food wastes, waste paper, etc) is currently emitted from industrial estates and local residents in 

areas along the eastern coast of Thailand. The project aims to separate and collect this biomass at the 

Amata Nakorn Industrial Estates in Chon Buri Province, with a view to using it as raw materials for 

conducting methane fermentation in order to treat waste and produce biogas, and to use the collected 

biogas as fuel for generating power and recovering thermal energy.  

As a result, the project will reduce emissions of landfill gas (mainly comprising methane gas) through the 

landfill disposal of organic waste products, and it will also lead to reduction of CO2 emissions through 

utilizing alternative energy.  

The project crediting period is 20 years, and the aggregate reduction of emissions during this period is 

estimated as 1,628,000 ton-CO2. 

Not only will the project lead to reduction in GHG emissions, but also it is anticipated that it will 

contribute to sustainable development and transfer of technology in Thailand as indicated below.  

>> Contribution to sustainable development  

- Effect in terms of reducing waste treatment costs in factories on the industrial estates  

- Laying of the foundations for a recycling-oriented society through promotion of separate treatment of 

commercial industrial waste 

- Improvement in understanding of the recycling society in surrounding rural villages  

- Employment creation and effect in terms of developing an environmental industry out of waste 

treatment  

- Ripple effect onto environmental conservation activities being implemented by the industrial estates 

overall

- Effect in terms of limiting illegal incineration resulting from the shortage of landfill sites, and in 

terms of limiting illegal disposal into the ocean 

- Foreign currency saving through substitution of fossil fuels  

>> Transfer of technology  

- Project technology concerning utilization of methane fermentation from biomass  

- Solid waste separation techniques  

- Power generation and heat utilization technology using biomass  

- Dispersed power generation and network connection technology using small and medium gas engines  

A.3.  Project participants:

>> Hokkaido Electric Power Co., Inc.: a Japanese electric power company seeking to actualize the project. 

>> Shimizu Corporation: a Japanese general construction and engineering firm seeking to actualize the 

project.
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>> Amata Corporation PCL: the company hat developed and operates Amata Nakorn Industrial Estates – 

the project target site

>> Amata Facility Service Co., Ltd.: a company that implements maintenance of infrastructure equipment 

in Amata Nakorn Industrial Estates – the project target site 

A.4.  Technical description of the project activity:

A.4.1.  Location of the project activity:

>>

A.4.1.1. Host Party(ies):

>> Host country: 

Kingdom of Thailand 

>> CER recipient: 

JAPAN

A.4.1.2. Region/State/Province etc.:

>> Chon Buri Province 

A.4.1.3.  City/Town/Community etc: 

>> Amata Nakorn Industrial Estates 

A.4.1.4.  Detail of physical location, including information allowing the unique identification of this 

project activity (maximum one page): 

>> The Thai economy temporarily stagnated following the currency and economic crisis of 1997; 

however, it recovered from 1999 onwards. In recent times, Thailand has displayed a GDP growth rate of 

almost 7%, while the consumer price index has been stable at around 1~2% from 2000 onwards. This 

growth is being supported by more than 50 industrial estates/parks scattered around the country.  

In particular, due to proximity to the capital Bangkok and good port conditions nearby, industrial 

estates/parks in the provinces of Chon Buri and Rayon southeast of Bangkok are home to numerous 

Japanese and multinational processing companies that ship products for export or to the domestic market. 

Moreover, the country’s second international airport is currently under construction southeast of Bangkok 

(scheduled for opening in 2005), and it is anticipated that industrial estates/parks in these two provinces 

will gain an even greater advantage when this is completed.  

Industrial waste in industrial estates/parks in these two provinces is collected and separated on the 

estates/parks. Organic and plastic industrial wastes are disposed in private sector landfill sites operated by 

Jenko Co. and other private landfill operators. Landfill sites are the managed type, however, landfill gases 

are emitted without control into the atmosphere.  

Meanwhile, urban waste treatment is an important issue for the government, which is aiming to shift from 

landfilling to incineration. However, in the face of location opposition movements by local residents and 

so on, it is unclear whether this policy shift will proceed smoothly in reality. In these circumstances, 

utilization of energy from biomass is gaining attention both in terms of implementing waste management 

policy and promoting small power producers (SPP).  
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A.4.2.  Category(ies) of project activity:

>> Methane aversion/renewable energy  

(Out of the 15 Sectoral Scopes entrusted by the DOE, this corresponds to 1(Energy industries (renewable 

- / non-renewable sources), 4 (Manufacturing) and 13 (Waste handling and disposal)).

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

>> Basic system  

The basic system of the project is composed of a methane fermentation system and a composting system. 

Raw materials are urban waste, industrial waste and sanitary sewage, while the end products are electric 

power and compost. Out of the raw materials carried into the system, foreign objects other than organic 

waste materials will be removed from the system.  

>> Methane fermentation  

Methane fermentation, which is a means of utilizing organic waste products, is a technology for turning 

the organic content of organic waste products to methane in a methane fermentation tank, and then 

recovering and utilizing the resulting methane gas. This recovered biogas is used as fuel to produce 

electricity and heat in a power generating system.  

The amount of biogas generated varies depending on the type of organic waste products inserted to the 

system; however, organic waste products with low water content such as paper, straw and grass have high 

biogas generation potential and are suited to energy recovery.  

Compost 

Return (partial)

Selling

Aerated compost fermentation tank 

Composting System

Fermentation residue
(to the composting plant) 

Biogas

Injection pump 

Fermentation residue 
 removal conveyor 

Dry methane 
Fermentation 

tank
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Industrial waste  

Steam 
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>> Dry methane fermentation system  

Methane fermentation systems can generally be divided into dry systems and wet systems. In this project, 

it has been decided to adopt the dry methane fermentation system.  

The wet methane fermentation system is suited to kitchen waste in liquid form or waste containing high 

water content; however, when accepting organic waste products with low water content, it is necessary to 

add large quantities of water, the fermentation process becomes cumbersome, and it is necessary to treat 

effluent when dealing with the fermentation residue.  

On the other hand, in the case of dry methane fermentation, it is possible to accept a wide variety of raw 

materials ranging from waste paper, which is conventionally incinerated as urban waste, to liquid waste 

and raw waste mainly comprising solids such as pruned twigs, and only a small amount of water is 

required compared to the case of wet methane fermentation. As a result, the water content of residue after 

fermentation is low at less than 85%, meaning that composting can be carried out without conducting 

dewatering; moreover, since there is no generation of effluent from dewatering, there is no need for 

wastewater treatment.  

>> Characteristics of the dry methane fermentation system  

The following diagram illustrates the basic flow of the dry methane fermentation system.  

Characteristics of the dry methane fermentation system are as indicated below. 

- High-temperature methane fermentation system  

This is a high-temperature methane fermentation system in which raw materials are retained for between 

18~35 days at a temperature of 55 . The high temperature destroys any pathogenic bacteria and renders 

seeds that have blended into the waste inactive.

- Complicated pretreatment is unnecessary  

The incoming organic waste can be readily accepted by breaking it into maximum 40 mm-sized pieces in 

pretreatment consisting of simple rough crushing.  

Even if waste contains plastics and metals, the system equipment can operate smoothly providing that it is 

broken down to pieces sized 40 mm or less. Blended plastics and metals can be removed by a screening 

device when treating residue following the methane fermentation.  

- Maintenance-free

Due to the high concentration of solids inside the fermentation tank, there is no generation of scum inside 

the tank. Since the fermentation tank is heated by an external system, there is no need to install a stirrer 

inside the tank, nor tank piping and heating equipment. As a result, the system structure is simplified.  

Fermentation  
residue  

Biogas

Injection pump         

Fermentation  residue   
removal conveyor  

Dry methane 
fermentation  

tank

Organic waste   

Steam   



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM – Executive Board    page 6

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

Moreover, because fermentation residue is removed from the bottom of the fermentation tank, there is 

hardly any accumulation of unsuitable products. As a result, there is no overflow and hardly any need to 

conduct tank cleaning and maintenance work.  

- Water treatment equipment is unnecessary  

Due to the high concentration (15% or more) of solids (TS) inside the fermentation tank, fermentation 

residue can be directly composted without carrying out dewatering at all. Accordingly, it is not necessary 

to install dewatering equipment or water treatment equipment in this process. Moreover, since there is no 

dewatering equipment, there is no need for expensive dewatering agents, and maintenance costs are low.  

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:

>> The project site is briefly described as follows.  

- Except for a small proportion, organic waste that is generated in the industrial estates is currently 

landfilled in disposal sites. Furthermore, irrespective of future legislation, waste will continue to be 

disposed so long as alternative activities remain commercially unviable.  

- Organic waste consists of solid waste mainly comprising waste paper, etc.  

- The landfill site is operated by a private sector company, and is therefore beyond the control of the 

project participants.

The project aims to take organic waste, which is conventionally landfilled in an anaerobic environment 

generating methane gas, put this into a dry methane fermentation tank, and combust all the methane gas 

that is obtained in a cogeneration system for internal use in the company. Any excess electric power will 

be sold to power operators, however, the scale of electric energy will be too small to have an impact on 

the network load of electricity operators. In addition, all residue from the methane fermentation tank will 

be composted and used by farmers, etc.  

Since dry methane fermentation technology is still in the pilot plant stage in Japan but has not yet been 

introduced in Thailand, there are no similar cases to the project. Accordingly, considering the risks of 

implementing the project in Thailand (weather, solid waste constituents, construction environment, etc.), 

there is little prospect of similar projects being implemented in the immediate future. Since the project 

participants will implement the project under these conditions and in spite of the risks, the project is an 

additional undertaking.

The project crediting period is 20 years, and the reduction of GHG emissions during this period is 

estimated as approximately 81,400 ton-CO2 per year.  

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

The project crediting period is 20 years, and the aggregate reduction of emissions during this period is 

estimated as 1,628,000 ton-CO2. 

A.4.5.  Public funding of the project activity:

>> Utilization of subsidization schemes by the Government of Japan including the CDM 
equipment, etc. development program (Ministry of the Environment) and so on shall be 
examined.  
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SECTION B.  Application of a baseline methodology

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

The ‘Baseline methodology for methane aversion projects utilizing dry methane fermentation technology’ 

shall be applied in this project.

B.1.1.  Justification of the choice of the methodology and why it is applicable to the project activity:

Among the conditions for application of the baseline methodology, a contingent item for this project is 

the following: ‘The organic waste to be used as fuel is currently disposed in a landfill site and, 

irrespective of legislation, will continue to be disposed in future.’ The landfill site in the project is owned 

by a private sector company and, in the case where preferential measures are implemented and the project 

becomes economically attractive in future, it is possible that new methods of disposing of organic waste 

will be implemented. Accordingly, in the project, monitoring will be implemented on the landfill site, and 

in the event where activities that cause current emissions of GHG to fluctuate are implemented, the 

baseline scenario reflecting these activities will be applied.

Furthermore, this baseline methodology has been prepared for the purpose of the project activity.  

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

>> In this baseline methodology, additionality is demonstrated and the baseline scenario is decided by 

implementing the following steps.  

Step 1: Draw up a list of possible baseline scenario alternatives. 

Step 2: Determine the baseline scenario upon conducting barrier analysis on each possible scenario from 

the viewpoints of technology, prevailing practice, investment and environment, etc.  

Step 3: Conduct prevailing practice barrier analysis to examine project additionality.  

Step 4: Examine how implementing the project as a CDM undertaking will affect the results of barrier 

analysis in Step 2 and be additional.  

Upon implementing the above steps, it is demonstrated that the project (i.e. the project scenario) is 

additional, and that, in consideration of various barriers, business as usual is the baseline scenario.

Step 1: Draw up a list of possible baseline scenario alternatives. 

Scenario 1: Maintenance of business as usual. This scenario assumes that waste generated from the 

industrial estates and local residents is landfilled in the managed disposal site, and that methane gas is 

emitted over many years from organic waste in an anaerobic environment. Moreover, it is assumed the 

project participants have no control over the disposal site.

Scenario 2: Incineration. This scenario assumes that waste generated from the industrial estates and local 

residents is incinerated in an incinerator.

Scenario 3: Composting. This scenario assumes that waste generated from the industrial estates and local 

residents is separated, and the organic contents are used to manufacture compost for sale.  

Scenario 4: Wet methane fermentation. This scenario assumes that the organic contents of waste 

generated from the industrial estates and local residents is separated, and wet methane fermentation is 
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carried out to collect methane gas and use it in cogeneration. Moreover, from the fermentation residue, it 

is assumed that compost is manufactured and put on sale. 

Scenario 5: The project. This scenario assumes that the organic contents of waste generated from the 

industrial estates and local residents is separated, and dry methane fermentation is carried out to collect 

methane gas and use it in cogeneration. Moreover, from the fermentation residue, it is assumed that 

compost is manufactured and put on sale.  

Step 2: Determine the baseline scenario upon conducting barrier analysis on each possible scenario from 

the viewpoints of technology, prevailing practice, investment and environment, etc.  

Scenario Barrier Analysis 

1
Business as 

usual

No barriers exist. 

 The landfill site in the project is owned by a private sector company 

and, in the case where preferential measures are implemented and the 

project becomes economically attractive in future, it is possible that new 

methods of disposing of organic waste will be implemented. 

Accordingly, in the project, monitoring will be implemented on the 

landfill site, and in the event where activities that cause current 

emissions of GHG to fluctuate are implemented, the baseline scenario 

reflecting these activities will be applied. 

2 Incineration 

Prevailing practice barriers exist in that incineration is difficult due to 

strong opposition by local residents. 

 The industrial estates that comprise the project site carried out waste 

disposal in incinerators in the past, however, they were forced to close 

the incinerators down due to local opposition and poor profitability. 

Moreover, since the owner of the estates totally refutes the possibility of 

newly installing incinerators, this situation is consistent with the above 

conditions.

3 Composting 

Technology and prevailing practice barriers exist in that there is no 

custom of separating waste, thereby making it difficult to manufacture 

good quality compost and disseminate the technology. 

 Since the industrial sites (project site) and local residents also do not 

implement waste separation, this situation is consistent with the above 

conditions.

4
Wet methane 

fermentation 

Since paper and other solids make up a large proportion of the organic 

wastes that will be used as fuel, large amounts of water will be required 

and it will be necessary to finely crush the waste, thereby making it 

difficult to disseminate the technology. Accordingly, technical barriers 

exist.

 Since the project targets waste generated from the industrial estates 

and local residents, this situation is consistent with the above conditions.
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5
Dry methane 

fermentation 

Dry methane fermentation is suited to the treatment of solid waste; 

however, this is cutting edge technology with no prior record of 

implementation. Accordingly, since risks exist in terms of climate, 

composition of solid waste and the construction environment, etc., there 

is little chance of the project technology being disseminated during the 

project period.

 Since the dry methane fermentation technology proposed in the 

project is still at the pilot plant stage even in Japan, and has never been 

tried in Thailand, this situation is consistent with the above conditions.

As a result of the above analysis, since barriers exist in Scenarios 2~5, none of these can be the baseline 

scenario. Therefore, Scenario 1, i.e. business as usual, is the baseline scenario. 

Step 3: Prevailing practice analysis  

Since Scenario 5, i.e. the project, uses technology that has never been tried in Thailand, there are no 

similar projects.  

Step 4: Registration effect 

As was described in Step 2, Scenario 5, i.e. the project, it is impossible for the project to be the baseline 

scenario. However, since the project participants will utilize the dry fermentation technology with the aim 

of acquiring CERs in spite of the risks of climate, solid waste composition and health environment, etc., 

the project is additional.

B.3.  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:

>> As mentioned above, since the project (the project scenario) utilizes cutting edge methane 

fermentation technology that has not yet been tried in Thailand, it was demonstrated to be additional; 

moreover, business as usual was selected as the baseline scenario as a result of conducting barrier analysis.  

B.4. Description of how the definition of the project boundary related to the baseline methodology

selected is applied to the project activity:

>> Table 1 shows the list of GHG emission sources in this methodology, while Figure 1 shows the project 

activity in schematic form. In this methodology, since it is impossible to acquire data or conduct 

measurements on the landfill site, the disposal site is outside of the project boundary. Moreover, since the 

farmers who will use the compost and the grid to which power will be connected are beyond the control 

of the project participants, they are also outside of the project boundary. Accordingly, the site perimeter 

of the plant shall be the boundary. 

Table 2 shows the GHG emissions sources that are targeted in the project.  
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Table 1 List of GHG Emission Sources  

 Inside the Boundary Outside the Boundary 

Baseline

scenario

 - CH4 emissions from the              landfill 
site

- CO2 emissions arising from transport of 
waste to the landfill site

- CO2 emissions from the landfill site 

Project

scenario

- CH4 emissions from the injection 
pump 

- CO2 emissions from lighting and 
ventilation utilities, etc. arising 
from operation of the 
cogeneration system. 

- CO2 emissions arising from 
cogeneration

- CO2 emissions arising from 
compost manufacture 

- CO2 emissions reduction arising from 
sale of power

- N2O emissions resulting from use of 
organic compost 

- CO2 emissions arising from 
construction works 

- CO2 emissions arising from 
transportation of the manufactured 
compost  

- CO2 emissions arising from 
transportation of waste to the project 
site

Figure 1 Schematic of Baseline and Project Activities 

Thermal power plant Fossil fuel 
Power grid

Consumers 

 electricity

Heat

Desulfurization

Biogas 
storage tank

Residue

 compost 

Sale

Green tracts
and farmers 

Compost

Landfill site

Methane 
fermentation

tank  
  Dry

 fermentation

Aerobic 
fermentation tank

Cogeneration  

 compost

 Cogeneration

Baseline Project 

 construction

 utilities 

 transportation

Project boundary

Plant power 
and lighting Sale

Organic

waste

 transportation

 transportation



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM – Executive Board    page 11

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

Table 2 GHG Emission Sources Targeted in the Project 

NO. GHG Emission and Reduction Factors  

CH4 Emitted from organic waste on the landfill site in an anaerobic environment  

CO2
Emitted in line with transportation of waste collected from industrial estates and 
local residents to the landfill site 

CO2
Emitted from organic waste on the landfill site in an anaerobic environment; 
however, since this is carbon-neutral, it is not targeted. 

CO2
Since electricity produced in cogeneration is supplied to the industrial estates, it 
replaces fossil fuel used on the grid and reduces CO2 emissions.  

N2O N2O is emitted from soil in line with use of organic fertilizer in crop cultivation.  

 CH4

Since the injection pump to the methane fermentation tank stirs fermentation 
residue and newly injected organic waste in order to accelerate fermentation, 
CH4 emitted from the residue leaks from the inlet. 

CO2 CO2 is emitted in line with transporting the manufactured compost to farmers.  
CO2 Emitted in line with transportation of organic waste to the project site. 

CO2

Energy is used for lighting and ventilation, etc. when operating the cogeneration 
system. However, since the energy is derived from biomass, it is carbon-neutral 
and therefore not targeted here.

CO2
This is emitted in line with cogeneration, however, since it is derived from 
biomass, it is carbon-neutral and therefore not targeted here. 

CO2
This is emitted during the compost manufacturing process, however, since it is 
derived from biomass, it is carbon-neutral and therefore not targeted here. 

CO2
This is emitted in line with construction works, however, since it will be emitted 
in other works even if the project is not implemented, it is not targeted here.  

B.5.  Details of baseline information, including the date of completion of the baseline study and 

the name of person (s)/entity (ies) determining the baseline:

>> Date of completion of baseline examination:  

March 4, 2005 

>> Persons determining the baseline  

Hokkaido Electric Power Co., Inc.

1-2 Ohdori-Higashi, Chuo-ku, Sapporo, Japan 060-8677

Civil Engineering Department, Civil Engineering Group  

Manager   Osamu Yokotsuji  

Senior stuff  Eiji Yuasa  

Leakage

GHG not targeted in the project 
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SECTION C.  Duration of the project activity / Crediting period

C.1 Duration of the project activity:

C.1.1. Starting date of the project activity:

>> According to the UNFCCC Clean Development Mechanism Guidelines for Completing the Project 

Design Document (CDM-PDD): ‘The starting date of a CDM project activity is the date at which the 

implementation or construction or real action of a project activity begins.’  

In this project, taking into account time for approval of the new methodology, effective review, detailed 

design and construction works, the project starting date is January 1, 2007. 

C.1.2. Expected operational lifetime of the project activity:

>> The operational lifetime of the project shall be 20 years in consideration of the service life of the 

equipment.  

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:

>> According to the UNFCCC Clean Development Mechanism Guidelines for Completing the Project 

Design Document (CDM-PDD): “The crediting period for a CDM project activity is the period for which 

reductions from the baseline are verified and certified by a designated operational entity for the purpose 

of issuance of certified emission reductions (CERs). Project participants shall choose the starting date of a 

crediting period to be after the date the first emission reductions are generated by the CDM project 

activity. A crediting period shall not extend beyond the operational lifetime of the project activity.”  

GHG emission reductions will be generated with completion of the project construction works and start of 

project operation. Accordingly, the date of the first emission reductions achieved by the project will be 

January 1, 2008. 

C.2.1.2. Length of the first crediting period:

>> 7 years 

C.2.2. Fixed crediting period:

C.2.2.1.Starting date:

>>
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C.2.2.2. Length:

>>

SECTION D.  Application of a monitoring methodology and plan 

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

>> Monitoring methodology for a methane aversion project using dry methane fermentation technology  

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

This monitoring methodology has been compiled for the project activity. 
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SECTION E.   Estimation of GHG emissions by sources 

E.1. Estimate of GHG emissions by sources:

>> In the project, the injection pump is used to stir residue emitted from the methane fermentation tank 

and organic waste that is newly inserted, and a minute amount of methane gas is leaked in line with this 

work.

PEy VBG VD VPH 24h/day OPt Fy

Where,
PEy  : Methane gas emissions 
VBG  : Generated amount of biogas (measured value) 
VD     : Methane fermentation tank capacity measured value
VPH  : Injection pump hopper capacity (measured value)
OPt  : Plant operating time (measured value)  
Fy    : Methane gas content (measured value)

The actual amount of methane gas leakage in the project is as follows. Incidentally, the composition of 

biogas is assumed to be 55% methane and 45% carbon dioxide based on reference to composition 

recorded at pilot plants in Japan.

VBG VD VPH OPt

13,310Nm3/day 3,260m3 3.5m3 12h/day 

PEy 13,310 3,260 3.5 24 12 0.55

2.023 Nm3-CH4/day3.93 

22t-CO2/y 

As a result, GHG emissions arising from methane gas leakage PEy are 22 t-CO2/year. Since this does not 

even amount to 0.1% of the GHG reduction of 79,800 t-CO2/year from the landfill site that arises from 

the reduction in organic waste described later, this shall be omitted from the targeted GHG.  

E.2. Estimated leakage:

Leakage Ly resulting from the project activity is calculated as follows. 

Ly PEout
y BEout

y

1,600 79,800

81,400t-CO2/y
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PEout
y PECM PETR PEEG

Where,

PECM : N2O emissions resulting from use of compost  

PETR : CO2 emissions arising from transportation in the project activity 
PEEG : CO2 reduction effect from substitution of fossil fuel arising from sale of electric power 

Calculation of N2O emissions PECM resulting from use of compost  

PECM VCM TN EF_CM GWPN2O 

Where,

VCM : Amount of compost (measured value)  

TN : Total nitrogen (measured value) 

EF_CM : Emission factor (constant) 

GWP N2O: 310

 Based on the Methodology Guideline for Calculating GHG Emissions from Operators (trial draft 

ver .1.5, Ministry of Environment, Global Environment Department, July 2003) 

In the project, compost will be manufactured and sold to farmers who would not normally use compost. 

However, since the farmers will use this, N2O emissions will result from this new use of compost.  

Emissions factors according to the Methodology Guideline for Calculating GHG Emissions from 

Operators (trial draft ver .1.5, Ministry of Environment, Global Environment Department, July 2003) are 

as shown in the following table.

No. Type of Farm 

Crop

Unit Emission Factor 

1 Vegetables t 12.1 kg-N2O/t

2 Paddy rice t 10.6 kg-N2O/t

3 Fruit trees t 10.8 kg-N2O/t

4 Tea plants t 74.5 kg-N2O/t

5 White potato t 31.6 kg-N2O/t

6 Beverages  t 9.43 kg-N2O/t

In the project, since the intended customers still remain undecided, the average emission factor for all 

farm crops, i.e. 24.84 kg-N2O/t, shall be adopted.

Item Compost Amount 
(t/day)

TN Emission Factor GHG Emissions 

Value  29.5 t/day 2,600 mg/kg 24.84kg-N2O/t 411 t-CO2/y 400 t-CO2/y

Calculation of the amount of CO2 emission from transportation accompanying project activity 

PETR Voil HV EF_oil
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Where,

Voil Fuel consumption (measured value) 

HV Unit heating value (constant) 

EF_oil Emission factor (constant) 

 Based on the Methodology Guideline for Calculating GHG Emissions from Operators (trial draft 

ver .1.5, Ministry of Environment, Global Environment Department, July 2003) 

<1> Waste transportation distance

The following table shows changes in the distance that waste needs to be transported as a result of the 

project. Moreover, recycled waste has been omitted from the examination because it only accounts for a 

small volume and current destinations are unclear.  

Distance (km) 
Industrial
estate, etc. 

Generated
waste

(t/day)

Before
project

After
project

Number 
of trucks

Change in distance resulting 
from project implementation 
(km/day) 

( )

Amata Nakorn 62.00 60 30 16 480

Saha Group 12.06 15 35 4 80 

Pingthong 4.02 15 50 2 70 

Wellgrow 15.42 70 55 4 60

General waste 
from local 
residents

37 0 20 10  

Total 390

It is assumed that 4-ton trucks will be used for transporting waste.  

<2> Compost transportation distance 

Since the manufactured compost will be sold, the following table shows the distances it will be 

transported to farmers in Phase I. Since current compost sales destinations are undecided, it is assumed 

that the transporting distance per 4-ton truck will be 50 km.  

Manufactured compost Number of vehicles Distance 

56.2/day 15 750km 

<3> Calculation of GHG emissions arising from transportation  

The method for calculating GHG emissions arising from running of vehicles is based on the Methodology 

Guideline for Calculating GHG Emissions from Operators (trial draft ver .1.5, Ministry of Environment, 

Global Environment Department, July 2003). This method is also used for calculating GHG in Japan, so it 

shall be followed in order to be on the safe side.

Emissions (kg-CO2) = fuel consumption (kg/l/Nm3) x unit heating value (MJ/(kg/l/Nm3)) x emission 

factor (kg-CO2/MJ)

Here, the default values for the unit heating value and emission factor of diesel are given as follows. 

Type of fuel Unit Unit heating value Emission factor 

Diesel l 38.2 MJ/l 0.0687 kg-CO2/MJ
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The GHG reduction obtained by inserting the project conditions into the above formula is as follows. 

Incidentally, fuel consumption is 10 km per liter. 

Emissions (kg-CO2) = fuel consumption unit heating value emission factor  

360 1/10 38.2 0.0687

94 kg-CO2/day 

34 t-CO2/y

As a result, the GHG reduction arising from transportation in the project activity is 34 t-CO2/year. Since 

this does not even amount to 0.1% of the GHG reduction of 79,800 t-CO2/year from the landfill site that 

arises from the reduction in organic waste, this shall be omitted from the targeted GHG.  

- Reduction in CO2 PEEG arising from substitution of fossil fuels by sold power 

PEEG EG EF_EG
Where,
EG : Amount of sold power (measured value)  

EF_EG : Emission factor (constant) 

The project aims to use methane gas to carry out cogeneration and to supply the obtained electric power, 

excluding the portion consumed within the system, to the industrial estates. It is planned to install two 

cogeneration units with generating output of 480 kW and to generate total energy of approximately 2.2 

MW. Since this total amount of energy is less than 45 MW, small-scale CDM methodology will be used 

for the GHG reduction arising from connection to the grid.  

In small-scale CDM, using the weighted average emission factor of the present generating mix to the 

simple baseline applicable to the type ID is given as one technique. This technique will be used in the 

project in order to calculate the reduction in GHG.

The weighted average emission factor of the generating mix in Thailand in 2003 was 0.441 kg-CO2/kWh

as shown in the following table.

Type of Fuel 

Ratio of Annual 

Electricity Usage 

Carbon emission 

factor (kg-

CO2/kWh)

Hydropower 0.087 0.000 0.000 

Natural gas 0.716 0.398 0.285 

Fuel oil 0.018 0.721 0.013 

Diesel  0.000 0.717 0.000 

Brown coal 0.147 0.885 0.130 

Petroleum  0.022 0.613 0.013 

Renewable energy 0.009 0.000 0.000 

Others  0.001 0.000 0.000 

Total 1.000  0.441 

1. Taken from the Thailand Power Development Plan (PDP 2004)  

2. Taken from the World Bank EM Model V.1 
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Using the above results, the GHG reduction is calculated as follows. 

Item Value 

Power for sale (daily unit) 12,300 kWh/day

Power for sale (yearly unit) 4,489,500 kWh/y

Emission factor  0.000441 t-CO2/kWh

GHG reduction  1,980 t-CO2/y

2,000 t-CO2/y

Leakage in the project scenario: 

PEout
y 400 0 2,000 1,600 t-CO2/y

BEout
y min BEUtil

y, BEIPCC
y

Where,

BEUtil
y  : Measured amount of methane gas obtained from the methane fermentation tank  

BEIPCC
y : Generated amount of methane gas calculated by the IPCC default method 

BEUtil
y QLFG Fy GWPCH4

Where,

BEUtil
y : Measured amount of methane gas obtained from the methane fermentation tank  

QLFG : Amount of biogas produced VBG 0.000716

Fy : Methane gas content (measured value)  

GWPCH4 : 21 

BEIPCC
y MSWT MSWF MCF DOC DOCF Fy Conv R GWPCH4

Where,

BEIPCC
y : Generated amount of methane gas calculated by the IPCC default method 

MSWT : Generated amount of waste (measured value) 

MSWF : Waste collection and landfill rate (measured value)  

MCF : Methane correction factor (default value)

DOC : Organic carbon content (measured value)  

DOCF : Organic carbon gasification rate (default value)

Fy : Methane gas content (min (default value, measured value)) 

Conv : 16/12 CH4/C

R : Amount of recovered methane (measured value)  

When it comes to project implementation, to be on the safe side, the amount of methane gas obtained 

from the methane fermentation tank BEUtil
y will be measured and compared with the generated amount of 

methane gas BEIPCC
y calculated using the IPCC default method, and the smaller of the two will be 

calculated as the baseline. However, since BEUtil
y cannot be obtained before the project is implemented, 

BEIPCC
y shall be assumed to be the amount of reduction in GHG from the disposal site resulting from the 

reduction in organic waste.
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Leakage in the baseline scenario (parameters are given in Annex 3) 

BEIPCC
y MSWT MSWF MCF DOC DOCF Fy Conv R GWPCH4

200.8 0.910 1 0.111 0.77 0.5 16/12 0.0 21

218.65 t- CO2/day 

79,800 t-CO2/y 

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

>>

ERy PEy Ly

Where,

PEy : GHG emissions arising from project activity  

Ly : Leakage arising from prject activity 

ERy 0 81,400

81,400t-CO2/y

E.4. Estimated anthropogenic emissions by sources of greenhouse gases of the baseline:

>>In the project, since there are no GHG emission sources in the baseline scenario within the project 

boundary, GHG emissions are zero. 

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

>>

ERy PEy Ly

ERy 0 81,400

81,400t-CO2/y

PEy 13,310 3,260 3.5 24 12 0.55

2.023 Nm3-CH4/day3.93 

22t-CO2/y

Ly PEout
y BEout

y

1,600 79,800

81,400t-CO2/y

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

>>The GHG emissions for the Project is as shown in the following table. 

Item GHG emission reductions 

The GHG emission reductions of the project line t-CO2/y 0

The GHG emission reductions of the leakage t-CO2/y 81,400

The GHG emission reductions of the baseline t-CO2/y 0

Total 81,400
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SECTION F.  Environmental impacts 

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

impacts:

>> Since the project aims to improve environmental impacts, there should be no environmental 

deterioration. Below are described some of the items that it is thought will have a direct effect out of the 

following general environmental impact analysis items.  

- Living environment: air pollution, water pollution, noise, vibration, odor, etc.  

- Natural environment: fauna, flora, ecosystem, etc. 

- Rich contact between people and nature: landscape, personal contact, etc.

- Environmental load: greenhouse gases, waste, etc.  

The main environmental impacts resulting from project implementation will be improvements in air 

pollution and greenhouse gases. Moreover, through manufacturing and reusing biogas and compost, the 

useful life of the landfill site, which is becoming more and more constricted, will be extended. 

Concerning water pollution, reduction in the amount of organic waste on the landfill site will contribute 

to mitigation of the pollution load.  

In terms of negative impacts, operation of the gas engine will lead to noise and vibration. However, 

because the engines to be installed are relatively small, and these will be housed in an enclosure and so on, 

it will be relatively easy to take countermeasures. Moreover, since the plant construction site is located 

within an industrial estate, noise and vibration shouldn’t present any problems, providing that levels are 

within standards.

A particularly severe impact may be air pollution caused by exhaust gases from the gas engines; in 

particular, emissions of nitrogen oxides will be a problem. If no countermeasures are taken, the value of 

NOx in gas engine exhaust gases is generally around 400 ppm (assuming conversion of O2 = 0%). There 

are currently no regulatory standards concerning concentration of nitrogen oxides from such small-scale 

power generation equipment. The only control that does exist is that placed on the concentration of 

nitrogen oxides (120 ppm) in gas fuel in power plants. When actualizing the project, it will be necessary 

to discuss the emission control value in small-scale engines; however, since this can be comfortably 

cleared if the type of NOx countermeasure technology currently used in Japan is adopted, it should be 

possible to deal with emissions by taking additional measures.  

The item requiring most careful consideration is odor; however, it should be possible to deal with this by 

installing deodorization equipment.  

Moreover, since the project is an environmental load mitigating project, it is highly unlikely that an 

environmental assessment will be required.  

F.2.  If environmental 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 undertaken in accordance with the procedures as required by the host Party:

>>As was already mentioned, the project entails no major environmental impacts. Accordingly, there is 

no need to implement environmental impact assessment.  
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SECTION G.  Stakeholders’ comments 

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

>>Stakeholders’ comments were collected in hearing surveys conducted by the Japanese project 

participants. Moreover, the Ministry of Natural Resources and Environment (MONRE), which is the 

DNA on the Thailand side, also pointed out the need for comments from local residents.  

G.2. Summary of the comments received:

<1> Owners and management of the industrial estates  

- Since contributing to improvement of the pressing problem of global warming is very important, the 

project is to be welcomed.  

- Since waste disposal costs are high, reduction would be desirable.  

- Countermeasures to prevent odor from occurring are needed.  

(Concerning odor, it was explained that some will be emitted because the project deals with organic 

waste; however, upon conveying that the situation will not get any worse than at present, the owners and 

management gave their consent). 

<2> Ministry of Energy, IEAT, MONRE: Comments were generally as follows. 

- Introduction of a renewable energy project is to be welcomed.  

- It is necessary to carry out explanations for local residents living outside of the industrial estates.  

<3> Local government  

- It is desirable to extend the useful life of the landfill site for urban waste; therefore, the project is to 

be welcomed in that it will reduce the amount of waste going to the landfill site. 

- It is hoped that disposal of mainly organic waste in the project will lead to a change in the 

composition of landfill waste, and thereby contribute to less damage in terms of odor and crows, etc.  

- Education of separate collection is needed, and the project is a significant undertaking. 

<4> Local residents

- Since the amount of waste going to the landfill site will be reduced, it is desirable that odor and 

vibration that previously accompanied transportation will be mitigated.  

- Since there will be less temporary storage of waste on industrial estates, it is hoped the odor situation 

will be improved.  

<5> Waste landfill site

- Since less waste will be received, income will be reduced; therefore, not everything about the project 

is welcome. However, the disposal site needs to examine ways for extending the useful life and, if it 

is able to receive waste products (hazardous objects, etc.) with a higher transaction value, it will not 

matter if the amount of waste from industrial estates decreases.  

- If the amount of organic waste entering the disposal site is reduced, landfill gas emitted from the site 

will also decrease, and this will be desirable in terms of fire prevention and odor prevention.  
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G.3. Report on how due account was taken of any comments received:

>> According to the comments received, except for the issue of odor, stakeholders view the project in a 

positive light and there is no need to adopt any special measures regarding the comments. Moreover, 

concerning odor countermeasures, the stakeholders consented to the proposed installation of 

deodorization equipment in the system building.  
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Project Participant1 

Organization: Hokkaido Electric Power Co., Inc.

Street/P.O.Box: 1-2 Ohdori-Higashi, Chuo-ku, Sapporo, Japan 060-8677 

Building:

City: Sapporo

State/Region: Hokkaido

Postfix/ZIP: 060 8677

Country: Japan

Telephone: 011 251 1111

FAX:

E-Mail:

URL: http://www.hepco.co.jp

Represented by:  Tatsuo Kondo 

Title: Manager

Salutation: Mr.

Last Name: Yokotsuji

Middle Name: 

First Name: Osamu 

Department: Civil Engineering Department 

Mobile:

Direct FAX: 011 251 0425

Direct tel: 011 251 4623

Personal E-Mail: yokotuj epmail.hepco.co.jp 
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Project Participant2 

Organization: Shimizu Corporation 

Street/P.O.Box: 1-2-3, Shibaura 

Building: SEAVANS SOUTH 

City: Minato-ku

State/Region: Tokyo 

Postfix/ZIP: 105-8007

Country: Japan

Telephone: 03 5441 1111

FAX:

E-Mail:

URL: http://www.shimz.co.jp 

Represented by:  Tetsuya Nomura 

Title: General Manager 

Salutation: Mr.

Last Name: Kurita

Middle Name: 

First Name: Hiroyuki 

Department: New Energy Department 

Mobile:

Direct FAX: 03 5441 0311

Direct tel: 03 5441 0137

Personal E-Mail: kurita@shimz.co.jp 
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

Utilization of subsidization schemes by the Government of Japan including the CDM equipment, etc. 

development program (Ministry of the Environment) and so on shall be examined. 
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Annex 3

BASELINE INFORMATION 

The following sections describe information on leakage in the baseline scenario in the project.

- Setting of parameters  

Below are indicated parameter values used in the default method according to each phase.  

Parameter  Value Basis 

MSWT 200.8 t/day According to 2.1.3 Waste Utilization Plan 

MSWF 0.910 According to <1> 

MCF 1 According to <2> 

DOC 0.111 According to <3> 

DOCF 0.77 Default value in the IPCC Guidelines 

Fy 0.5 

Adopt the lower out of the IPCC Guideline default value and the 

measured value. (Since measurement cannot be made here, the 

default value is adopted).

R 0.0 
Currently, methane gas is not recovered, and there are no plans to 

do so. 

<1> MSWF

The amount of waste targeted in the project is 200.8 t/day. Since some recycling is carried out at Amata 

Nakorn Industrial Estates, from the viewpoint of safety, it is assumed that recycling is implemented at 

other estates too, so MSWF is calculated as follows.

 Industrial 

Estate

General

Houses

Targeted amount of waste 109.2t/day 91.6/day 

Recycled amount 18.0t/day 0.00t/day 

Landfilled amount of waste 91.2 t/day 91.6t/day 

MSWF 0.910 

<2> MCF 

The following definition is given in the IPCC Guidelines.

Landfill Site Management MCF 

Managed type 1 

Unmanaged, landfill depth 5m or more 0.8 

Unmanaged, landfill depth less than 5m 0.4 

Unknown (assuming non-managed) 0.6 

Based on the following results obtained in site survey, the landfill site in the project is a managed type 

(MCF = 1). Incidentally, taking photographs is prohibited on the site.
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Item IPCC 

Standard

This Disposal Site 

Managed landfilling of waste is 

implemented 

Entry is prohibited 

Fire prevention measures are taken  

Essential

Waste is covered 

Waste is periodically compacted  

Waste is levelled flat when landfilling 

At least 1 

Overall evaluation 

<3> DOC 
When implementing the project, it is planned to adopt DOC analysis values based on monitoring. Here, 

however, the sample analysis value was compared with the value calculated based on the IPCC 

Guidelines, and the smaller of the two was adopted from the viewpoint of safety.  

DOC 0.4 A 0.17 B 0.15 C 0.3 D

Where,

A: Ratio of paper and cloth in waste

B: Ratio of garden and park waste and easily spoiled organic waste other than food in waste 

C: Ratio of food in waste

D: Ratio of timber and straw in waste  

The DOC is calculated using the above formula (see the following table). 

 Industrial 

Estates

General

Households

Targeted amount of waste 91.2t/day 91.6t/day 

A 0.225 0.060 

B 0.180 0.030 

C 0.050 0.280 

D 0.045 0.030 

DOC 0.111 

The following table shows the results of comparison with analysis values implemented on site. As a result, 

to be on the safe side, 0.111 is adopted.

Industrial

Estates

General

Households

Site analysis results 0.112 0.119 

Weighted average 0.116

IPCC Guidelines 0.111 

 Weighted average of the targeted amount of waste 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM – Executive Board    page 35

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

Annex 4

MONITORING PLAN 

- ID1 Generated amount of biogas VBG

There are various types of flowmeter, however, the target here is volumetric flow of gas. Instantaneous 

values for the volumetric flow of gas can be measured by various instruments including vortex flowmeter 

and ultrasonic flowmeter; however, here, an instrument that can simultaneously measure pressure and 

temperature and has integration functions for correcting flow in the standard state shall be adopted.

- ID3 Methane gas content Fy

The volumetric concentration of methane gas in gas can be measured through analysis using a gas 

chromatograph or by an optical sensor gas analyzer, etc. Here, the optical sensor gas analyzer shall be 

used in consideration of its low cost and easy maintenance.  

- ID2 Organic carbon content DOC 

In order to measure the dissolved organic carbon content (DOC), samples shall be taken and measured 

using a TOC/DOC meter.  

- - - - - 
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CLEAN DEVELOPMENT MECHANISM 

PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) 

Version 01 - in effect as of: 1 July 2004 

CONTENTS

A.  Identification of methodology 

B.  Overall summary description 

C. Choice of and justification as of baseline approach

D. Explanation and justification of the proposed new baseline methodology

E.  Data sources and assumptions 

F.  Assessment of uncertainties 

G. Explanation of how the baseline methodology allows for the development of baselines in a 

transparent and conservative manner 
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SECTION A. Identification of methodology 

A.1.    Proposed methodology title: 

>>

A.2.     List of category(ies) of project activity to which the methodology may apply: 

>>

DOE 15 / 1

4 13

A.3. Conditions under which the methodology is applicable to CDM project activities:

>>

CDM

A.4. What are the potential strengths and weaknesses of this proposed new methodology?

>>

ex-post IPCC

F

IPCC

AM0012

GHG

SECTION B. Overall summary description: 

>>
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Step1

Step2

Step3

Step4 CDM Step2

GHG

BEin GHG

ERy PEy Ly

  ERy GHG

  PEy GHG

  Ly

PEy
3/day

Ly PEout
y BEout

y

PEout
y PECM PETR PEEG

  PECM N2O

  PETR CO2

  PEEG CO2

CDM

BEout
y min BEUtil

y, BEIPCC
y

BEUtil
y

  BEIPCC
y IPCC

SECTION C. Choice of and justification as to why one of the baseline approaches listed in 

paragraph 48 of CDM modalities and procedures is considered to be the most appropriate:

C.1. General baseline approach:

 Existing actual or historical emissions, as applicable;  

 Emissions from a technology that represents an economically attractive course of action, 

taking into account barriers to investment; 
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 The average emissions of similar project activities undertaken in the previous five years, 

in similar social, economic, environmental and technological circumstances, and whose performance is 

among the top 20 per cent of their category. 

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

>>

SECTION D. Explanation and justification of the proposed new baseline methodology:

D.1. Explanation of how the methodology determines the baseline scenario (that is, indicate the 

scenario that reasonably represents the anthropogenic emissions by sources of greenhouse 

gases (GHG) that would occur in the absence of the proposed project activity):

>>

Step1 2

D.2. Criteria used in developing the proposed baseline methodology:

>>

D.3. Explanation of how, through the methodology, it can be demonstrated that a project activity is 

additional and therefore not the baseline scenario (section B.3 of the CDM-PDD): 

>> Tool for the demonstration and assessment of additionality 2step
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Step3

Step4

CDM

BAU

D.4. How national and/or sectoral policies and circumstances can been taken into account by the 

methodology:  

>>

D.5. Project boundary (gases and sources included, physical delineation): 

>>

GHG
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GHG

NO. GHG 

CH4

CO2

CO2

CO2 CO2

N2O
N2O

 CH4 CH4

CO2 CO2

CO2

CO2

CO2

CO2

CO2

D.6.  Elaborate and justify formulae/algorithms used to determine the baseline scenario.  Variables, 

fixed parameters and values have to be reported (e.g. fuel(s) used, fuel consumption rates): 

>> GHG

D.7. Elaborate and justify formulae/algorithms used to determine the emissions from the project 

activity.  Variables, fixed parameters and values have to be reported (e.g. fuel(s) used, fuel 

consumption rates): 

>>

PEy VBG VD VPH 24h/day OPt Fy

PEy VBG

VD VPH

OPt Fy

D.8. Description of how the baseline methodology addresses any potential leakage of the project 

activity:

>> Ly

Ly PEout
y BEout

y

PEout
y PECM PETR PEEG

  PECM N2O

GHG
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  PETR CO2

  PEEG CO2

PECM VCM TN EF_CM GWPN2O

  VCM TN

  EF_CM

PETR Voil HV EF_oil

Voil HV

EF_oil

PEEG EG EF_EG

 EG EF_EG

CDM

BEout
y min BEUtil

y, BEIPCC
y

 BEUtil
y

 BEIPCC
y IPCC

BEUtil
y QLFG Fy GWPCH4

 QLFG VBG 0.000716

 Fy

BEIPCC
y MSWT MSWF MCF DOC DOCF Fy Conv R GWPCH4

D.9. Elaborate and justify formulae/algorithms used to determine the emissions reductions from the 

project activity.  Variables, fixed parameters and values have to be reported (e.g. fuel(s) used, fuel 

consumption rates): 

>> GHG ERy D.6,7,8

 ERy PEy Ly

  PEy GHG

  Ly

 SECTION E. Data sources and assumptions:

E.1. Describe parameters and or assumptions (including emission factors and activity levels): 

>>

VBG
3  Local 

VD
3  Local 

VPH
3  Local 

OPt  h/day  Local 
VCM  t/day  Local 

TN  mg/kg  Local 
EF_CM 10.6 74.5 kg-N2O/t  national

Voil  L  Local 
 HV 38.2 MJ/L  national

EF_oil 0.0687 kg-CO2/MJ  national
MSWT  t/day  Local 

MSWF  t/day  Local 
MCF 0.0 1.0  IPCC  national
DOC   Local 

DOCF 0.77  IPCC  national
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Fy
Min

(0.5, )

IPCC
0.5

Local

R  t-CH4/y  Local 
EG  kWh  Local 

EF_EG  t CO2/kWh  Local 

ver1.5 15 7

E.2.  List of data used indicating sources (e.g. official statistics, expert judgement, proprietary data, 

IPCC, commercial and scientific literature) and precise references and justify the appropriateness 

of the choice of such data: 

>>E.1

E.3. Vintage of data (e.g. relative to starting date of the project activity):

>>

ver1.5 15 7

IPCC 1996

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

>> E.1

SECTION F.   Assessment of uncertainties (sensitivity to key factors and assumptions):

>>

GHG

IPCC First Order 

Decay

GHG

13 CDM AM0012 Baseline

methodology for biomethanation of municipal solid waste in India, using compliance with MSW rules

SECTION G Explanation of how the baseline methodology allows for the development of 

baselines in a transparent and conservative manner:

>>

7

IPCC

SECTION F
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SECTION A.  General description of project activity

A.1  Title of the project activity:

>>

A.2. Description of the project activity:

>>

CO2

20 20 1,628 ton-CO2

GHG

A.3.  Project participants:

>>

A.4.  Technical description of the project activity:

 A.4.1.  Location of the project activity:

  A.4.1.1. Host Party(ies):

>> CER
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  A.4.1.2. Region/State/Province etc.:

>>

  A.4.1.3.  City/Town/Community etc: 

>>

  A.4.1.4.  Detail of physical location, including information allowing the 

unique identification of this project activity (maximum one page): 

>> 1997 1999

7 GDP 2000 1 2

50

Industrial Estate/Park

2 2005

SPP

 A.4.2.  Category(ies) of project activity:

>>

DOE 15 / 1

4 13

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

>>
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 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:

>>

CER

20 GHG 81,400t- CO2

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

>> 20 20 1,628 ton-CO2

 A.4.5.  Public funding of the project activity:

>>CDM

SECTION B.  Application of a baseline methodology

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

>>

 B.1.1.  Justification of the choice of the methodology and why it is applicable to the project 

activity:

>>

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

Step1

Step2

Step3

5

Step4

5 Step2

CER

B.3. 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:

>>
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B.4. Description of how the definition of the project boundary related to the baseline 

methodology selected is applied to the project activity:

>>

GHG
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GHG

NO. GHG 

CH4

CO2

CO2

CO2 CO2

N2O
N2O

 CH4 CH4

CO2 CO2

CO2

CO2

CO2

CO2

CO2

SECTION C.  Duration of the project activity / Crediting period

C.1 Duration of the project activity:

 C.1.1.  Starting date of the project activity:

>>UNFCCC

2007 1 1

 C.1.2. Expected operational lifetime of the project activity:

>> 20

GHG
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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:

>>UNFCCC CER DOE

CDM

GHG

2008 1 1

C.2.1.2.  Length of the first crediting period:

>>7

SECTION D.  Application of a monitoring methodology and plan 

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

>>

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

activity:

>>
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SECTION E.   Estimation of GHG emissions by sources 

E.1. Estimate of GHG emissions by sources:

>>

PEy VBG VD VPH 24h/day OPt Fy 22t-CO2/y

PEy VBG

VD VPH

OPt Fy

GHG PEy 22t-CO2/

GHG 79,800t-CO2/y 0.1

GHG

E.2. Estimated leakage:

>> Ly

Ly PEout
y BEout

y 81,400t-CO2/y

PEout
y PECM PETR PEEG

  PECM N2O

  PETR CO2

  PEEG CO2

N2O PECM

PECM VCM TN EF_CM GWPN2O 400 t-CO2/y 

  VCM TN

  EF_CM

CO2 PETR

PETR Voil HV EF_oil 34 t-CO2/y

Voil

HV

EF_oil

GHG 34t-CO2/y

79,800 t-CO2/y 0.1

GHG
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CO2 PEEG

PEEG EG EF_EG 2,000 t-CO2/y 

 EG 

 EF_EG 

  PEout
y 400 0 2,000 1,600 t-CO2/y

BEout
y min BEUtil

y, BEIPCC
y

 BEUtil
y

 BEIPCC
y IPCC

BEUtil
y QLFG Fy GWPCH4

 QLFG VBG 0.000716

 Fy

BEIPCC
y MSWT MSWF MCF DOC DOCF Fy Conv R GWPCH4

MSWT

MSWF

MCF

DOC

DOCF

Fy min

Conv 16/12 CH4/C

R

BEUtil
y IPCC BEIPCC

y

BEUtil
y

BEIPCC
y

ANNEX 3

 BEIPCC
y MSWT MSWF MCF DOC DOCF Fy Conv R GWPCH4

79,800 t-CO2/y

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

>>

ERy PEy Ly

  PEy GHG

  Ly

ERy 81,400t-CO2/y
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E.4. Estimated anthropogenic emissions by sources of greenhouse gases of the baseline:

>>

GHG GHG

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

>> ERy 81,400t-CO2/y

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

>> GHG

 GHG

GHG t-CO2/y 0

GHG t-CO2/y 81,400

GHG t-CO2/y 0

81,400

SECTION F.  Environmental impacts 

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

impacts:

>>

F.2. If environmental 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 undertaken in accordance with the procedures as required by the host Party:

>>

SECTION G.  Stakeholders’ comments 

>>

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

>>

DNA MONRE

G.2. Summary of the comments received:

>>
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IEAT MONRE

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

>>


