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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 20012 1 1990
5% Kyoto Protocol

6%
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Implementation CDM
Clean Development Mechanism ET
Emission Trading
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1999 3

FS Feasibility Study CDM
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1.1.1

2
6 43 1 16 104

17 100 8

7 25 1
119 20 109 40

33 km2 90
60 80

2,380 2001 ASEAN
5,257 2001

1.1.1 80

140

26 27
32 21 1.1.2

5 9 10
2

1.1.1
HP

1.1.1 ASEAN
2001

1 21,364
2 7,953
3 7,702
4 6,124
5 4,832
6 2,380
7 1,227
8 540
9 410

10 35
5,257

HP
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1.1.2
HP

19

60

1.1.2

100
1957

3
11 2 13

9

1.1.2

%

60.4
9.1
6.3

19.2
2.6
0.8
0.4
0.8
0.3

100.0

( Department of Statistics 
      Population Census 2000) 
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5

70
26 44

219

2003
10 31 1981 7 22

His
Majesty Tuanku Syed Sirajuddin Syed Jamalullail 12

2001 12 13
Abdullah Ahmad Badawai

5 2003 10 31
 2 70 3 219 5
 1 27 1.1.3

1971

3 2001 2010
2000 19.1 2010 30

2002

1997 1998 1998 GDP
7.4 1999 5.8 2000 8.5

2001 0.4
2002 4.1
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1.1.3 2004

Prime Minister’s Department 
Ministry of Finance 
Ministry of International Trade & Industry 
Ministry of Domestic Trade & Industry 
Ministry of Foreign Affairs 
Ministry of Agriculture & Agro-based Industry 
Ministry of Works 
Ministry of Education 
Ministry of Higher Education 
Ministry of Transport 
Ministry of Information 
Ministry of Primary Industries 
Ministry of Energy, Water & Communication 
Ministry of Human Resources 
Ministry of Home Affairs 
Ministry of Internal Security 
Ministry of Defense 
Ministry of Housing And Local Government 
Ministry of Health 
Ministry of Youth & Sports 
Ministry of Entrepreneurial & Cooperative Development 
Ministry of Tourism 
Ministry of Plantation Industries & Commodities 
Ministry of Rural & Regional Developmnent 
Ministry of Arts, Culture and Heritage 
Ministry of Women, Family and Community Development 
Ministry of Science, Technology and Innovations 
Ministry of Natural Resources & Environment 
Ministry of Federal Territories 
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2003 1.1.4 2004 GDP
7.1 1 7.8 2 8.2 3

6.7 4 5.6 2

2005 5.0
6.0
2004 2,318 USD 26.5 23.3

20.8 1,265 USD 14.5
26.4 1,053 USD 12 7

3
3

4

1.1.4 USD
2003 2004 2005

1 3,905 4,352 4,470 
GDP  5.3  7.1  5.0 6.0

 257 1,079  274 9,316  302 1,579
 133 8,105  148 8,947  174 4,526

 448 5,600  667 1,400
 491 1,600  519 2,700

1USD  3.8
2005 7 21

Annual Report 2004

2002 12
FTA

2005 5 25 FTA
2005

3

4,095m 73,711km2 83,451km2

290 35
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70
27 2,500mm 11

1

35
50

GDP 4,946RM( 15 ) 0.8
5.4

1.1.3

1.1.3

Yang Di-Pertua Negeri 

Chief Minister’s Department Ministry of Finance 

Ministry of Rural Development 

Ministry of Tourism, Culture & 
Environment 

Ministry of Community Development
& Consumer Affairs 

Ministry of Infrastructure Development 

Ministry of Agriculture & Food Industry 

Ministry of Local Government & Housing

Ministry of Industrial Development 

Ministry of Youth & Sports 
Ministry of Resource Development &

Information Technology 

State Legislative 
Assembly 

State Cabinet 

State Public Service 
Commission 
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2003 GDP 138 RM 1RM 3.8USD 6.3
31.2

12.6

1998 34
82 5,000 14 8,310

1.2.1 (2001 12 )

( ) 19.2  8.5  6.2  33.9
( ) 33.7  40.8  8.0  82.5

( ) 17.0  1,228  238  1,483
( National Energy Balance Malaysia 2000.) 

1.2.2 ( )
1990 1995 1996 1997 1998 1999 2000

21,902 18,518 16,859 16,022 16,626 16,274 10,036 
LNG 8,686 10,790 15,251 16,396 16,429 15,445 16,633 

0 1,474 1,474 1,340 1,444 1,177 1,198 
30,588 30,782 33,584 33,758 34,499 32,896 27,867 

( National Energy Balance Malaysia 2000.) 

( ) 1980 93%
1999 51% 5% 45%
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1.2.3 ( %)
1 9 8 0 1 9 9 0 1 9 9 9 

70(0.1)  67(0.1)
14,239(93.3)  31,204(66.5)  37,286(50.8)

703(4.6)  15,483(33.0)  32,942(44.9)
312(2.0)  365(0.8)  647(0.9)

15,254(100.0)  46,942(100.0)  73,441(100.0)
( OECD Energy Statistics and Balances of Non-OECD Countries) 

1993 1.7
40%

43% 16 (Mtoe) 47%
15Mtoe 2% 50%

39% 2%
1998

GDP

1.2.4 ( %)
1996 1997 1998 1999

10,324(39.1) 11,073(40.0) 11,319(41.9) 11,259(39.6) 
8,792(33.3) 9,167(33.4) 9,792(36.2) 11,392(40.1) 
5,072(19.2) 5,416(19.7) 5,288(19.6) 5,182(18.2) 
3,569(13.5) 3,690(13.4) 2,965(11.0) 3,135(11.0) 
2,187(8.3) 1,781(6.5) 614(2.3) 579(2.0) 

26,375(100.0) 27,437(100.0) 27,013(100.0) 28,412(100.0) 
( OECD Energy Statistics and Balances of Non-OECD Countries) 

2000 (TNB) Sabah Electricity Sdn. Bhd.(SESB)
(SESCO) 10.6GW

14,773MW
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1.2.5 (2000 )
(MW) ( kWh)

TNB 7,170 34,630 
SESB 472 1,060 
SESCO 551 3,350 
IPP 5,090 29,060 

550 1,290 
220 760 
720 950 

14,773 71,100 
Statistics of Electric Supply Industry in Malaysia

1.2.1
Statistics of Electric Supply Industry in Malaysia

1.2.2
Statistics of Electric Supply Industry in Malaysia

53% 28% 18%
560 84% 15% 0.5%

SESB (2000 ) 472MW

Tenom Pangi (66MW) (104MW) 59
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6 5 IPP
304.4MW SESB

TNB 66kV 132kV 275kV
500kV 1987 275kV

(EGAT) 132kV
117MVA 240MVA 230kV

2

(West Coast Grid) 2000
620km 132kV 66kV Labuan

Beaufort 166km (LBI Labuan-Beaufort Interconnection) 29km

275/132kV 1998
SESB Kota Belud

Kota Marudu Kudat 275kV/132kV
SESB

SESB

33kV 11kV 6.6kV 415/240V
2000 21.1 km TNB

TNB Distribution Sdn. Bhd.
1975 769 2000 319

7 (1995 2000 ) 4 6,360
101,530

30,040 53,630 1997
(Electric Supply Industry Trust 

Account) 8,200 7
93%
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1.2.6
1995 2000 2005

99% 100% 100% 
72% 79% 85% 
67% 80% 90% 
92% 93% 95% 

( The Eighth Malaysia Plan.) 

1979 3

5

2005 5%
5 5

(Five Fuel Policy)

1.2.7

( / ) ( kWh) (MW)
424 263 30 

2,177 598 68 
17,980 3,197 365 

300 218 25 
20,881 4,276 488 

( National Energy Balance Malaysia 2000.)
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SREP
Small Renewable Energy Power Programme 2001 5

SREP

PPA

SREP 21

11kV 33kV
10km

10MW
REPA Renewable Electricity 

Purchase Agreement 24

30
30
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1.3.1 10
( 17 ) 2

1.3.1 10  (t/y) 

(ha)
5,000kg (

375kg/ha) 13 ( 1.3.1 )
1875

(Oil Palm)
1917 1960

2005 50
1,400

2004 63% 1,300

(FFB)
(FFB) (CPO)

(CPKO)
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1.3.1
Journey to Forever HP

(kg-oil/ha)
Oil palm 5,000 
Coconut 2,260 
Avocado 2,217 
Brazil nuts 2,010 
Macadamia nuts 1,887 
Jatropha 1,590 
Jojoba 1,528 
Pecan nuts 1,505 
Castor beans 1,188 
Olives 1,019 
Rapeseed 1,000 
Opium poppy   978 
Peanuts   890 
Cocoa (cacao)   863 
Sunflowers   800 
Tung oil tree   790 
Rice   696 
Safflower   655 
Sesame   585 
Camelina   490 
Mustard seed   481 
Coriander   450 
Pumpkin seed   449 
Euphorbia   440 
Hazelnuts   405 
Linseed (flax)   402 
Coffee   386 
Soybean   375 
Hemp   305 
Cotton   273 
Calendula   256 
Kenaf   230 
Lupine   195 
Oats   183 
Cashew nut   148 
Corn (maize)   145 
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30

MPOB

2000 110
1.3.2

1.3.2

1960 54,638 (ha) 1970
261,199ha 1980 1,023,306 ha 1990

2,029,464ha 2000 3,376,664ha 2004 3,875,327ha
1960

( 1.3.3 )

Domestic Market Export Market 

Oil Palm 

Plantations 

Palm Oil 

Mills 

Palm Oil 

Refineries 

Bulkers 

(storage) 
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1.3.3 (ha) CPO
Department of Statistics, Malaysia/MPOB

1.3.4 (ha)
Department of Statistics, Malaysia/MPOB

3

FFB
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CPO
1.3.2 10 CPO CPO

1.3.5 4 CPO

1.3.2 10 CPO CPO
MPOB

1.3.5 CPO
MPOB

CPO
(1,000t) (1,000t) (RM/t)

1995 7,811    6,656 1,472.50 
1996 8,366    7,324 1,191.50 
1997 9,062    7,609 1,358.00 
1998 8,320    7,521 2,377.50 
1999 10,554    8,964 1,449.50 
2000 10,842    8,863 996.50 
2001 11,804   10,600  894.50 
2002 11,909   10,880 1,363.50 
2003 13,350 12,270 1,544.00 
2004 13,980 12,580 1,610.00 

(RM)
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2002 0.4 6 1,468 (2001
1,462 )

2002 2.5 (26 400 ) 1,088
(180 ) (170 ) EU(150 )

(110 ) (50 ) (40 ) 6
65

2003 1,335 12% 1,227 2004
1,398 5% 1,258

CPO
280

CPO 1998 RM2,378 1986 RM579
1999 1 RM2,200 2001 2 RM700

2002 CPO
RM894.50 RM1,363.50 52.4 2002 CPO

12 RM1,645.50 2 RM1,123.50
2003 CPO 13.2% RM1,544 8 RM1,868

2004 CPO RM1,610
3 RM2,000.50 RM1,476

2003 2005 CPO
RM1,300 RM1,450

(The Ministry of 
Plantation and Commodities)

CPO

( )

(Malaysia Palm Oil Board : MPOB)
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CPO (Fossil Diesel Fuel FDF)
(Bio Diesel Fuel BDF)

CO2 MPOB
BDF 10 12,000 km

CPO BDF CPO
(Empty Fruit Bunch EFB ) (Fiber) (Nut Shell)

CPO
CPO 2002

CPO 2004
2005 RM1,300/t

( ) CPO 2
CPO

(Small Holders)

8 5 ( 5 ) 5

ASEAN

5
Renewable Energy : RE
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(RE)
RE

2005
5% RE

RE
TNB RE

2002 9
CPO

( ) CPO ( )
CPO

RE

CPO 100
CPO

CPO BDF CPO

CPO

CPO
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1980 1,023,306 ha 2000 3,376,664 ha
2004 3,875,327 ha 1.3.3

Sabah
Sarawak

59.43

10

20 25
1995 1997 7

2,000ha 2003 50 ha

CPO
(FELDA)

(ha) MPOB

Sabah Sarawak
FFB

CPO

CPO
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GHG

6% CPO

1999
( ) 1999 (Halon ) 2000 (

)
1974 ENVIRONMENTAL QUALITY ACT,1974

Department of Environment

15

The Environment Quality Act 
(Prescribed Premises) (Crude Palm Oil) Regulations 1977 The Environment Quality 
(Clean Air) Regulations 1978 The Environment Quality (Scheduled Wastes) 
Regulations 1989
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Department of Environment Sabah

ENVIRONMENTAL QUALITY (Clean Air) REGULATIONS 1978 Stack
Gas Emission Standards

ENVIRONMENTAL QUALITY ACT,1974
Department of Environment Sabah BOD, Suspended Solids, 
Oil and Grease, Ammoniacal-Nitrogen, pH, Temperature

CHIMNEY HEIGHTS Third edition of the 1956 Clean Air Act Memorandum

Guidelines For the Sitting and 
Zoning of Industries, Environmental Requirements, Seventh Edition, November 
2000 500m 65dB

ITA 2

5
30
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30

5

ITA
ITA 5

60
70 30

100
100

CDM
1994 7 1999 3
2002 9 DNA 2003 8

CDM
CDM CDM

PTM
http://www.ptm.org.my

CDM
CDM CDM

2005 9

I
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CDM

CDM
CDM I

1.6.1 CDM
DNA Conservation and Environmental 

Management Division, Ministry of Natural Resources and Environment
CDM

National Steering Committee on Climate Change: 
NSC-CC CDM CDM National 

1.6.1 CDM
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Committee on CDM: NC-CDM

CDM PTM
CDM

1.6.2
7 CDM

PDD PIN

1.6.2
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PIN
PIN PDD

1.6.3 1.6.4

1.6.3
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1.6.4

2005 12 20 CDM 5
2 2 1

EFB Empty Fruit Bunch

PIN
DNA
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CDM
CDM

PDD
CDM POME Palm Oil Mill 
Effluent

SESB

3
110

POME
POME

POME
9

21

POME
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POME

POME
POME

SESB 2.1.1

SESB
CO2

2.1.1

POME

CH4

CH4

CH4

CO2

POME

CH4

CH4

CH4

CO2
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POME

POME

POME
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Sawit Kinabalu 33
SLDB Sabah Land Development Board 1996

11 26
Mr. YAB Datuk Seri Musa Bin Haji Aman

2003 3 8
Borneo Samudera 15

Serudong
Mill Kalabankan 2006

2.2.1 2.2.1 FFB

2.2.1

2.2.1 FFB

FFB FFB

Lumadan Mill 45 t/h Apas Balung Mill 60 t/h 

Langkon Mill 20 t/h Kunak Mill 45 t/h 

Sandau Mill 70 t/h Sg Manila Mill 40 t/h

Sebrang Mill 90 t/h Sepagaya Mill 45 t/h

2004 8 45t/h



 34

FFB 415t/hr 2.2.2 FFB 2004
FFB 1,555,737t 65 35

FFB CPO
20.5 2.2.3 Sawit Kinabaru

2.2.2 Sawit Kinabaru FFB

2.2.3 Sawit Kinabaru
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Sawit Kinabaru 8

Lumadan

Lumadan
100km 2 Sawit Kinabaru

2.2.1

200 20km
20

1 2000 100
79

Lumadan 17km

POME
13 15 CDM/JI

FELDA
POME

The Eighth Malaysia Plan
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Lumadan
2.2.4 3 FFB 2.2.2 FFB

FFB FFB
2004 215,554t/yr FFB 21,274t
FFB 2003 167,832t/yr FFB 9,886t

FFB 30
2.2.2 2003 70

FFB Sawit Kinabaru Lumadan 6,832ha
2.2.3 SLDB Sabah Land Development 

2.2.4 Lumadan FFB

2.2.2 Lumadan FFB

Total(t/yr) Max(t/ )  Min(t/ ) Max/Min

2003 167,832 17,293.6 6 9,886.0 11  1.75

2004 215,554 21,274.0 6 13,001.3 1  1.64

2005 183,035 16,522.4 7 10,834.5 12  1.52

2.2.3 Lumadan

Estate Planted Area (ha) Estate Planted Area (ha)

Kimanis 1,643 Lumadan/Menunuk 1,456

Bongawan 1,378 Klias 376

Mawao 1,257 Magindanau 722

Total 6,832
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FFB 2.2.5-(1) 2.2.5-(3)

Lumadan FFB
FFB Lumdan

2.2.5-(1) 2003 FFB

2.2.5-(2) 2004 FFB

2.2.5-(3) 2005 FFB
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Lumadan 2.2.6 FFB 45t/h
FFB 90t/h

Sawit Kinabaru 2
3km

2.2.6 Lumadan POME

Lumadan 4 3
4 1

Grid
GWP global warming 

potential 21

Lumadan Sawit Kinabalu

Lumadan 17km 11kV
1km

2.2.6 Lumadan
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2.2.1

2.2.3 2.2.4

2.2.5 2.2.6

2.2.2



 40

POME

2.2.7

2.2.7

pH pH4

pH pH7

POME
COD 1,000ppm 2,000ppm

2.2.8

2.2.8
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COD 10ppm

POME
2.2.9

2.2.9

POME 2.2.10
POME Steriliser, Centrifuge, Hydrocyclone
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2.2.10 POME
Industrial Processes & The Environment Handbook No.3
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POME COD
FELDA

FELDA Serting Hilir
POME COD FFB 30,000ppm

90,000ppm
50,000ppm

Industrial Processes & The Environment (Handbook No.3) Crude Palm Oil 
Industry (Department of Environment, Ministry of Science, Technology and the 
Environment)
Baseline study of methane emission from anaerobic ponds of palm oil mill 
effluent treatment (Science of The Total Environment, In Press, Corrected Proof, 
Available online 24 August 2005, Shahrakbah Yacob, Mohd Ali Hassan, 
Yoshihito Shirai, Minato Wakisaka and Sunderaj Subash) 
Ma & Ong (1985) 

Lumadan 2 COD 18,964ppm
22,736ppm 20,000ppm 6

POME
Centrifuge Decanter 2 COD

Centrifuge Decanter
Decanter

POME

Lumadan Decanter
POME

COD Sawit Kinabalu
Decanter 2

COD Kunak 21,560ppm Langkon 23,280ppm
Lumadan

2.2.11 Lumadan POME
POME Grid Pond POME

POME Grid
Pond Anaerobic Pond 1 No.
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Anaerobic Pond 1 30m 170m 5m
POME

COD 20,000 ppm 2,000 ppm
Anaerobic Pond

Anaerobic Pond POME Aerobic Pond 1
No.1 Aerobic Pond 1 30m 70 4m

2 30m 90m 3m 1
3 POME COD 1,000 

ppm Stabilization Pond

2.2.11 POME

FFB
Lumadan Sawit Kinabaru

FFB
2.2.12 Lumadan FFB 2006 2014

2.2.4 SLDB Sabah Land 
Development Board Sawit Kinabaru

FFB Lumadan
Lumadan FFB 4 SLDB

7
2014 7 SLDB

FFB
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2.2.12 FFB 2006 2014

2.2.4-(1) FFB 2006 2010
t

 2006  2007  2008  2009  2010
70,545 81,276 108,136 153,241 172,541 

SLDB 7,730 7,500 7,300 7,300 7,000 
116,725 92,000 92,000 93,000 94,000 
195,000 180,776 207,436 253,541 273,541 

2.2.4-(2) FFB 2011 2014
t

 2011  2012  2013  2014
200,228 218,609 233,301 238,768 164,072 

SLDB 7,800 7,700 7,600 7,500 7,492 
95,000 96,000 97,000 98,000 97,081 

303,028 322,309 337,901 344,268 268,644 

POME
Sawit Kinabaru



 46

Borneo Samudera

POME

SESB CDM
CER

Sawit Kinabaru Borneo Samudera

Lumadan POME COD 20,000ppm 50,000ppm
6

Lumadan POME Decanter
COD POME

2.3.1 POME COD
3

1 Lumadan POME COD 20,000ppm
2 Lumadan

POME
2

POME COD
COD 50,000ppm

3 Centrifuge Lumadan
POME COD 50,000ppm

2.3.1

POME
COD(ppm) POME COD(ppm)

1 20,000 20,000 
2 20,000 50,000 
3 50,000 50,000 
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3

2

Lumadan
POME

POME Anaerobic
Pond 1 4
Lumadan FFB 183,035 t/yr 450 t/yr

9,450 t/yr
GHG

Anaerobic Pond 1 4

Anaerobic Pond Lumadan Anaerobic Pond
1 /4

POME BOD 100mg/L
DOE Department of Environment Sabah

Lumadan FFB 45t/h 90t/h
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POME

POME

Anaerobic Pond 1 500m3

POME

Anaerobic Pond
Anaerobic Pond POME

Anaerobic Pond 1 Anaerobic 
Pond

POME
Anaerobic Pond
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Anaerobic 
Pond 1 4 4 Anaerobic Pond 1

3 8,400m3 2
8,100m3 16,500m3 Anaerobic Pond 1

3/4 19,125m3 Anaerobic Pond 2,3,4 25,500m3 76,500m3

112,125m3 6
DOE

BOD 20mg/L

2.4.1 Grid Pond POME
Anaerobic Pond Anaerobic Pond 10 Pond

POME
COD/BOD

Anaerobic Pond  Anaerobic 
Pond

Anaerobic Pond
POME

Anaerobic Pond Anaerobic Pond
Aerobic Pond

2.4.1
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Borneo Samudera Lumadan

(40m 30m 1,200m2) Anaerobic Pond 1(170m 30m=5,100 
m2) 2.4.2

2.4.1 COD
50,000 mg/L POME 177,000 t

1,839 t
980 kW

2.4.1

2.4.3

CPO POME Grid Pond (5,000m3)
POME Grid Pond 10 POME

Grid Pond CPO
Grid Pond POME Anaerobic Pond Anaerobic 
Pond 500m3 B8m L15m H5m

10

FFB (t/y) 334,000
POME (t/y) 177,000
COD (mg/L) 50,000

COD ( ) 0.9
Bo(kg-CH4/kg-COD) 0.238  

MCF( ) 0.97
(t/y) 1,839
( ) 55 in

(Nm3/day) 12,840 8.9 (Nm3/min)
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Anaerobic Pond Desulfurization Unit
Gas Holder

535Nm3/h
Gas Holder 500m3 Gas Holder

Gas Holder

10 Anaerobic Pond 10
Aerobic Pond

Anaerobic Pond 1 1/4
Anaerobic Pond 1 3/4 Anaerobic Pond 2,3,4

Aerobic Pond
6

Aerobic Pond POME Stabilization Pond



5
2

2.
4.

2

52



5
3

2.
4.

3

53
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12,840 
Nm3/day 20

24

535Nm3/h 55
294CH4-Nm3/

3
1,000kW

2.4.2
294Nm3/h

980kW

2.4.2
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AM0013
NM0038

POME
AM0013

2005 5

Revision to approved baseline methodology AM0013 
“Forced methane extraction from organic waste-water treatment plants for 
grid-connected electricity supply and/or heat production” 

3.1.1
AM0013.version02

3.1.1 AM0013.version02
No. AM0013. version02

1m 5m
1 4

1

15 25

2
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3

4 15MW
1MW

3.2.1
AM0013.version02

3.2.1

POME

CH4

CH4

CH4

CO2

POME

CH4

CH4

CH4

CO2
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3.3.1

3.3.1

CH4

CO2

CO2

N2O

CH4

CH4

CO2

CH4

CO2 N2O GHG GHG
1

AM0013.version02
2 Option Option A 3.4.1

Option B CDM
”Tool for the demonstration and assessment of additionality”

Option A
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3.4.1
AM0013.version02

CDM

BAU
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3.4.1
3.4.1

3.4.1

DOE

 DOE

BOD

Sawit Kinabalu

3.4.1
CDM AM0013. 

Version02 IRR

NPV

CDM Step

3 Step 4

CDM
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CDM Tool for the demonstration and assessment of 
additionally” 3

1 Option I. Apply simple cost analysis
2 Option II. Apply investment comparison analysis
3 Option III. Apply benchmark analysis

CER 3

IRR Project IRR Equity IRR 2
Project IRR

CER IRR
2 4.21 2005

12

BAU

in the same country/region and/or rely on a broadly similar technology, 
are of a similar scale, and take place in a comparable environment with respect to 
regulatory framework, investment climate, access to technology, access to financing, 
etc. CDM
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COD
MCF

methane conversion factor 0 CH4

Bo
MCF CH4 CO2

PEy1 CODP Bo MCF GWPCH4

 PEy1 kg CO2/yr
 CODP

kgCOD/yr
Bo kgCH4/kgCOD 0.238 kgCH4/kgCOD

 MCF 0.97
GWPCH4 21 IPCC

CODP

CODP

CODP CODX FFBy PCF 1 RER

CODX 1m3POME COD kgCOD/m3POME
FFBy FFB tFFB/yr

 PCF 1tFFB POME m3POME/tFFB
 RER COD 0.90

“UPM-KIT-FELDA International R&D Collaboration: Biogas 
Bilot Plant“(BIOTECH COMMUNICATIONS Vol.2,July)

0.97
PDD 0.9
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CODX

20,000 kgCOD/m3POME 50,000 kgCOD/m3POME

FFBy FFB
3.5.1 2015

2014

3.5.1 FFB FFBy

2008 2009 2010 2011 2012 2013 2014 2015

FFB(t) 207,436 254,541 273,541 303,028 322,309 337,901 344,268 344,268 

2016 2017 2018 2019 2020 2021 2022 2023
FFB(t) 344,268 344,268 344,268 344,268 344,268 344,268 344,268 344,268 

PCF

PCF CFF 2.5
CFF 1tFFB CPO tCPO/tFFB

0.212 tCPO/tFFB
Boruneo Samudera

 PCF 1tCPO POME m3POME/tCPO
( 2.5 m3POME/tCPO )

PORIM:Palm Oil Research 
Institute Malaysia

Bo IPCC 0.25 kgCH4/kgCOD
AM0013.VERSION02

0.21kgCH4/kgCOD
POME

0.238kgCH4/kgCOD “Baseline study 
of methane emission from anaerobic ponds of palm oil mill effluent treatment “(Science 
of The Total Environment, In Press, Corrected Proof, Available online 24 August 2005, 
Shahrakbah Yacob, Mohd Ali Hassan, Yoshihito Shirai, Minato Wakisaka and Sunderaj 
Subash)

POME
0.238kgCH4/kgCOD
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MCF IPCC
0.9 AM0013.VERSION02

0.738
Bo POME

0.97 “Baseline study of methane emission from anaerobic ponds of 
palm oil mill effluent treatment “(Science of The Total Environment, In Press, 
Corrected Proof, Available online 24 August 2005, Shahrakbah Yacob, Mohd Ali Hassan, 
Yoshihito Shirai, Minato Wakisaka and Sunderaj Subash)

CH4

CH4 CH4

CH4 5 NM0085 ” Vinasse 
Anaerobic Treatment Project - Compañía Licorera de Nicaragua, S. A. (CLNSA)” PDD

CO2

CO2 CH4

CH4 negligible
CER 1%

PEy 3.5.2

3.5.2-(1) tCO2/yr

No. 2008 2009 2010 2011 2012 2013 2014 2015

1 1,066 1,303 1,406 1,557 1,656 1,736 1,769 1,769 
2 480 586 633 701 745 781 796 796 
3 0 0 0 0 0 0 0 0 

PEy 1,546 1,889 2,038 2,258 2,402 2,518 2,565 2,565 
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No. 2016 2017 2018 2019 2020 2021 2022 2023

1 1,769 1,769 1,769 1,769 1,769 1,769 1,769 1,769 
2 796 796 796 796 796 796 796 796 
3 0 0 0 0 0 0 0 0 

PEy 2,565 2,565 2,565 2,565 2,565 2,565 2,565 2,565 

3.5.2-(2) tCO2/yr

No. 2008 2009 2010 2011 2012 2013 2014 2015

1 2,665 3,257 3,514 3,893 4,141 4,341 4,423 4,423 
2 1,199 1,466 1,581 1,752 1,863 1,954 1,990 1,990 
3 0 0 0 0 0 0 0 0 

PEy 3,864 4,723 5,096 5,645 6,004 6,295 6,413 6,413 

No. 2016 2017 2018 2019 2020 2021 2022 2023

1 4,423 4,423 4,423 4,423 4,423 4,423 4,423 4,423 
2 1,990 1,990 1,990 1,990 1,990 1,990 1,990 1,990 
3 0 0 0 0 0 0 0 0 

PEy 6,413 6,413 6,413 6,413 6,413 6,413 6,413 6,413 

3.5.2-(3) tCO2/yr

No. 2008 2009 2010 2011 2012 2013 2014 2015

1 2,665 3,257 3,514 3,893 4,141 4,341 4,423 4,423 
2 1,199 1,466 1,581 1,752 1,863 1,954 1,990 1,990 
3 0 0 0 0 0 0 0 0 

PEy 3,864 4,723 5,096 5,645 6,004 6,295 6,413 6,413 

No. 2016 2017 2018 2019 2020 2021 2022 2023

1 4,423 4,423 4,423 4,423 4,423 4,423 4,423 4,423 
2 1,990 1,990 1,990 1,990 1,990 1,990 1,990 1,990 
3 0 0 0 0 0 0 0 0 

PEy 6,413 6,413 6,413 6,413 6,413 6,413 6,413 6,413 
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BEOLy PEy1 CODB Bo MCF GWPCH4

CODB CODX

20,000
kgCOD/m3POME 50,000 kgCOD/m3POME

CO2

CO2 AM0013.VERSION02

BEEy EGy EFE

 BEEy CO2 tCO2/yr
 EGy MWh/yr

 EFE SESB 0.55 tCO2/ MWh
PTM

EGy

GHG

CH4

335
365 / 30

24

GHG BEy
GHG GHG
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3.5.3-(1) GHG tCO2/yr

No. 2008 2009 2010 2011 2012 2013 2014 2015

1 10,660 13,029 14,057 15,572 16,563 17,365 17,692 17,692 
2 0 1,044 1,126 1,247 1,327 1,391 1,415 1,415

BEy 10,660 14,073 15,183 16,820 17,890 18,755 19,107 19,107

No. 2016 2017 2018 2019 2020 2021 2022 2023

1 17,692 17,692 17,692 17,692 17,692 17,692 17,692 17,692 
2 1,415 1,415 1,415 1,415 1,415 1,415 1,415 1,415

BEy 19,107 19,107 19,107 19,107 19,107 19,107 19,107 19,107

3.5.3-(2) GHG tCO2/yr

No. 2008 2009 2010 2011 2012 2013 2014 2015

1 10,660 13,029 14,057 15,572 16,563 17,365 17,692 17,692 
2 0 2,609 2,815 3,118 3,317 3,467 3,467 3,467

BEy 10,660 15,638 16,872 18,691 19,880 20,831 21,159 21,159

No. 2016 2017 2018 2019 2020 2021 2022 2023

1 17,692 17,692 17,692 17,692 17,692 17,692 17,692 17,692 
2 3,467 3,467 3,467 3,467 3,467 3,467 3,467 3,467

BEy 21,159 21,159 21,159 21,159 21,159 21,159 21,159 21,159

3.5.3-(3) GHG tCO2/yr

No. 2008 2009 2010 2011 2012 2013 2014 2015

1 26,650 32,573 35,143 38,931 41,408 43,411 44,230 44,230 
2 0 2,609 2,815 3,118 3,317 3,467 3,467 3,467

BEy 26,650 35,182 37,958 42,049 44,725 46,878 47,696 47,696

No. 2016 2017 2018 2019 2020 2021 2022 2023

1 44,230 44,230 44,230 44,230 44,230 44,230 44,230 44,230 
2 3,467 3,467 3,467 3,467 3,467 3,467 3,467 3,467

BEy 47,696 47,696 47,696 47,696 47,696 47,696 47,696 47,696

AM0013.version02
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GHG 3.5.4
16 246,145 tCO2 2 218,399 tCO2 3 614,645 tCO2

GHG

3.5.4-(1) GHG tCO2/y

2008 2009 2010 2011 2012 2013 2014 2015

1,546 1,889 2,038 2,258 2,402 2,518 2,565 2,565 
10,660 14,073 15,183 16,820 17,890 18,755 19,107 19,107

9,114 12,184 13,145 14,562 15,488 16,238 16,541 16,541

2016 2017 2018 2019 2020 2021 2022 2023

2,565 2,565 2,565 2,565 2,565 2,565 2,565 2,565 
19,107 19,107 19,107 19,107 19,107 19,107 19,107 19,107

16,541 16,541 16,541 16,541 16,541 16,541 16,541 16,541

3.5.4-(2) GHG tCO2/y

2008 2009 2010 2011 2012 2013 2014 2015

3,864 4,723 5,096 5,645 6,004 6,295 6,413 6,413 
10,660 15,638 16,872 18,691 19,880 20,831 21,159 21,159

6,796 10,915 11,776 13,046 13,876 14,537 14,745 14,745

2016 2017 2018 2019 2020 2021 2022 2023

6,413 6,413 6,413 6,413 6,413 6,413 6,413 6,413 
21,159 21,159 21,159 21,159 21,159 21,159 21,159 21,159

14,745 14,745 14,745 14,745 14,745 14,745 14,745 14,745

3.5.4-(3) GHG tCO2/y

2008 2009 2010 2011 2012 2013 2014 2015

3,864 4,723 5,096 5,645 6,004 6,295 6,413 6,413 
26,650 35,182 37,958 42,049 44,725 46,878 47,696 47,696 

22,786 30,459 32,862 36,404 38,721 40,584 41,283 41,283 

2016 2017 2018 2019 2020 2021 2022 2023

6,413 6,413 6,413 6,413 6,413 6,413 6,413 6,413 
47,696 47,696 47,696 47,696 47,696 47,696 47,696 47,696 

41,283 41,283 41,283 41,283 41,283 41,283 41,283 41,283 



 68

3.6.1
3.6.1 ID.13 EFE CDM

PTM
ID.14

DOE

3.6.1

ID COD
( ) CODDout

ID ( )
POMEDout

ID
( ) BRDout

ID
EC

ID
( ) BRGEin

ID
( ) MF 

ID
( ) BRfin

ID SR
ID

MCSG

ID12 EGy

ID10 COD
( ) CODDin

ID11 ( )
 POMEDin

POME
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ID1 COD ( ) CODDout

ID10 COD ( ) CODDin

COD COD

BOD COD
BOD COD

COD COD

POME

POME

ID2 ( ) POMEDout

ID11 ( ) POMEDin

ID3 ( ) BRDout

ID4 ( ) BRGein

ID5 ( ) BRfin
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ID7 SR

ID6 MCBG

ID8 ( ) MCSG

0 70 ppm

LFG

1 1 1 1

ID9 EC

ID12 EGy



 71

CDM

1 1
1 1
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Department of Environment Sabah
Environmental Impact Assessment (EIA)

ENVIRONMENTAL QUALITY (Clean Air) 
REGULATIONS 1978 Stack Gas Emission Standards 3.7.1

3.7.1 Stack Gas Emission Standards

ENVIRONMENTAL QUALITY (Clean Air) REGULATIONS 1978

Pollution Standards 
1.Dark Smoke Ringelmann Chart No.1 

2.Dust 0.4 mg/Nm3

Mercury 0.01 mg/Nm3

Cadmium 0.015 mg/Nm3

Lead 0.025 mg/Nm3

Antimony 0.025 mg/Nm3

Arsenic 0.025 mg/Nm3

Zinc     0.1 mg/Nm3

3.Metal and 
Metallic
Compound

Copper   0.1 mg/Nm3

Acid gases 0.2 mg of SO3/Nm3 and no persistent mist 
Chorine gas 0.2 mg of HCL/Nm3

HCL 0.2 mg of HCL/Nm3

Fluorine, 
Hydrofluoric 
acid,
inorganic
fluorine
compound

0.10 mg of Hydrofluoric acid/Nm3

Hydrogen 
Sulphide    

5 ppm (vol%) 

4.Gases

Nox 2.0 mg of Nitric oxide/Nm3
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ENVIRONMENTAL QUALITY ACT,1974
Department of Environment Sabah

3.7.2

3.7.2 Parameter Limits of Effluent

CHIMNEY HEIGHTS Third edition of the 
1956 Clean Air Act Memorandum

Guidelines For the Siting and 
Zoning of Industries, Environmental Requirements, Seventh Edition, November 
2000 500m 65dB

Parameter Standards

1.BOD 20 mg/L 
2.Suspended Solids 200 mg/L 
3.Oil and Grease 15 mg/L 
4.Ammonium-Nitrogen 25 mg/L 
5.pH 5.0 9.0
6.Temperature 45
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Ministry of Natural Resources and Environment
Conservation and Environmental Management Division

Dr. Nadzri Yahaya, Deputy Undersecretary  
Mr. Chong Poon Chai, Principal Assistant Secretary 

CDM
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Department of Environment Sabah
Mr. Ruslan HJ. Mohamad, Principal Assistant Director 
Ms. Rosni Ismail, Environmental, Control Officer 
Mr. Mohd Suhaimi Azmi, Control Officer 

10MW EIA

”Environmental
Requirements, A Guide for investors”

Malaysia Energy Centre, PTM Policy Analysis and 
Research Management Division 

Mr. Azman Zainal Abidin, Deputy Director,  
Ms. Yuzlina Mohd Yusop, Programme Manager,  
Ms. Koh Fui Pin, Research Officer,  

CDM

EIA Department of Environment 
Sabah, Ministry of Natural Resources and Environment

Energy Commission, Suruhanjaya Tenaga

Ms. Hafiz Binti Yob, Assistant Director 

Malaysian Industrial Development Authority

Ms. Nor’ Aini Binti Mat Talha, Assistant Director 

SREP
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Ministry of Tourism, Culture and Environment

Mr. Datuk Hj Karim Hj Bujang, Assistant Minister 

Sabah Electricity Sdn. Bhd.

 Mr. Andrew Amaladoss , Manager System Planning 

Beaufort

 Mr. Wong Foo Tin, Mayo 

CDM

2 3km
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4.1.1

 4.1.1 (1) 1
No.
1 85,000 5,000 m3

2 75,000 400 kW 
3 10,000 3.57 Nm3- /min
4 16,000 400 m3

5 10,000 3.57 Nm3- /min
6 10,000
7 35,000
8 24,000
9 35,000 11kV SESB

300,000

 4.1.1 (2) 2 3
No. 
1 90,000 5,000 m3

2 180,000 980kW 
3 20,000 8.9 Nm3- /min
4 30,000 1,000 m3

5 20,000 8.9 Nm3- /min
6 10,000
7 45,000
8 30,000
9 35,000 11kV SESB

460,000
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SREP

SESB
SESB

4.1.2 1
2

1

4.1.2-(1) 1
/

No.
1 2 3

1 963 963 349USD/ / 2

3 1,900 2,450 1
4 286 341 10

5 3,049 3,754 

4.1.2-(2) 2
/

No.
1 2 3

1 963 963 349USD/ / 2

2 524 524 380USD/ / 1

3 3,000 4,600 1
4 449 609 10

5 4,936 6,696 
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EU-ETS 4.2.1 2005 1
10 /tCO2

30 /tCO2 20 25
/tCO2

4.2.1 EU-ETS 2005 Point Carbon

4.2.2 2004 1 2005 4
CER 3 7USD/tCO2 7 12USD/tCO2

4.2.2
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7 3
10 21

3 10

7
16 CER

90

4.2.3
90 3
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4.2.3 Datastream

97 96 USD
2003 584 USD 6

4.2.1

4.2.2 2005
3 8

4.2.3
1990 5

90
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4.2.1

1997 2003
USD GDP (%) USD GDP (%)

1,164 12.9 4,404 31.3 

570 56.4 988 95.3 

238 24.9 672 73.6 
96 6.1 584 40.7 

185 22.4 250 31.6 
44,219 110.8 82,017 31.3

4.2.2 GDP
2000 2001 2002 2003 2004 2005 2006 2007

8.0 7.5 8.3 9.3 9.5 8.5 8.7 8.9
8.5 3.8 7.0 3.1 4.6 4.1 5.1 4.9

8.9 0.3 4.1 5.3 7.1 5.7 5.3 5.8

4.8 2.2 5.3 6.9 6.1 5.6 5.8 6.0
4.4 1.8 4.3 4.7 6.1 5.0 5.0 5.0

2005

4.2.3
2000 2001 2002 2003 2004 2005 2006 2007

0.4 0.7 -0.8 1.2 3.9 3.6 3.3 3.2
2.3 4.1 2.7 3.6 3.6 3.0 3.3 3.6

1.6 1.4 1.8 1.2 1.4 2.4 2.5 2.5

1.6 1.6 0.7 1.8 2.7 3.5 3.0 2.5
4.0 6.8 3.0 3.0 5.5 6.5 6.0 5.5

2005
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4.3.1

4.3.1

4.4.1

 2005  2006  2007  2008  2009

1 FS      
2 PDD( )      
3      
4    
5 CDM      
6      
7 SREP      
8      
9      

10      

EPC

CDM/JI 

SESB 

Sawit  
Kinabaru

Borneo Samudera
Lumadan

CDM

CDM
SPC

OE 

CER 

CER 

CER 

CER 

O&M
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CER SREP

PPA SESB
SREP 5 PPA

21 0.165 0.2152RM/kWh

POME )

0.21RM/kWh
0.21RM/kWh 16

GHG
4.5.1

16
246,145 tCO2 2 218,399 tCO2 3 614,645 tCO2 GHG

4.5.1-(1) GHG tCO2/y

2008 2009 2010 2011 2012 2013 2014 2015

9,114 12,184 13,145 14,562 15,488 16,238 16,541 16,541

2016 2017 2018 2019 2020 2021 2022 2023

16,541 16,541 16,541 16,541 16,541 16,541 16,541 16,541

4.5.1-(2) GHG tCO2/y

2008 2009 2010 2011 2012 2013 2014 2015

6,796 10,915 11,776 13,046 13,876 14,537 14,745 14,745

2016 2017 2018 2019 2020 2021 2022 2023

14,745 14,745 14,745 14,745 14,745 14,745 14,745 14,745
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4.5.1-(3) GHG tCO2/y

2008 2009 2010 2011 2012 2013 2014 2015

22,786 30,459 32,862 36,404 38,721 40,584 41,283 41,283 

2016 2017 2018 2019 2020 2021 2022 2023

41,283 41,283 41,283 41,283 41,283 41,283 41,283 41,283 

4.5.2
ITA

5 100

4.5.2

No. 

1 28 MIDA
2 1.8 HP
3 USD 115 /USD
4 RM 31 /RM
5 20 MIDA
6 2 14 MIDA

IRR 4.5.3 IRR CER
0 5 16 3 CER

0 1 CER 5
CER 16 CER

5USD/tCO2 10USD/tCO2 2
6

IRR
IRR

IRR 16
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4.5.3 IRR

CERCER
USD/tCO2 0 5 16

5
1

10  4.3 4.3

5 0.3 0.3  1.0 1.0  3.0 3.0
2

10 0.3 0.3  1.9 1.9  5.3 5.1

5 0.3 0.3  2.6 2.6  7.1 6.8
3

10 0.3 0.3  5.2 5.2 12.5 11.6

CER CER 0 1
CER CER 5 16 1

2 5 3 CER 16
CER 10USD/tCO2 12 CER 5 5

CER 4.5.1 CER
16

28

CER

1 5
3 19USD/tCO2 10 3

5USD/tCO2 CER
16 2 3

CER
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4.5.1 CER

CER 5USD/tCO2 1 15
2 13 3 10 10 CER

10USD/tCO2 3 8

NEXI C
2

Lumdan 1 2
Centrifuge 3

3
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POME
POME FFB POME COD
30,000 90,000ppm

COD

POME
POME

CPO POME FFB
CPO

AM0013.Version02

CDM
Validation CDM

SREP

SREP

POME
POME




