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POME Palm Oil Mill Effluent
POME

CH4

CH4

SESB 1

CH4

SESB
CO2

POME

1

3
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CH4

CH4

CH4

CO2
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CH4

CH4

CH4
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POME
POME

POME
9

CH4 CH4 CO2

21

CH4

POME

Sawit Kinabaru
8

2 Lumadan

Lumadan
100km Sawit Kinabaru

200 20km
20 2000

100 79

Lumadan 17km
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2

1997 1998 1998 GDP
7.4 1999 5.8 2000 8.5

2001 0.4
2002

4.1
1

Oil Palm

CDM
1994 7 1999 3
2002 9 DNA 2003 8

CDM
CDM CDM

PTM http://www.ptm.org.my
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2005 12 20 CDM 5
2 2 1

EFB Empty Fruit Bunch
POME

PIN
DNA

3
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Lumadan FFB 45t/h FFB
90t/h Sawit Kinabaru

2 3km

Lumadan Sawit Kinabaru FFB
1 Lumadan

FFB 2015
2014 FFB

1 Lumadan FFB
2006 2007 2008 2009 2010

FFB (t) 195,000 180,776 207,436 253,541 273,541 
2011 2012 2013 2014 2015

FFB (t) 303,028 322,309 337,901 344,268 344,268 

POME COD
FELDA

FELDA Serting Hilir
POME COD FFB

30,000ppm 90,000ppm
50,000ppm

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
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Decanter 2
COD Kunak 21,560ppm Langkon 23,280ppm

Lumadan

Lumadan POME COD 20,000ppm
50,000ppm 2

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

POME
COD(ppm) POME COD(ppm)

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

4  Grid Pond POME
Anaerobic Pond Anaerobic Pond 10 Pond

CH4 POME
COD

4

Anaerobic Pond  Anaerobic 
Pond

Generation 
Next Pond 
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Anaerobic Pond
POME

Anaerobic Pond Anaerobic Pond
Aerobic Pond

AM0013
NM0038 POME

AM0013 2005
5

3
AM0013.version02

3 AM0013.version02
No. AM0013. version02

1m 5m
1 4

1

15 25

2

3

4 15MW 1MW
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5

AM0013.version02

2 Option Option A 6

Option B CDM ”Tool for 

the demonstration and assessment of additionality”

Option A

4

4

DOE

 DOE

BOD

Sawit Kinabalu

POME

CH
4

CH
4

CH
4

CO
2
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6
CDM AM0013. 

Version02
IRR NPV

CDM Step
3 Step 4
CDM

CDM Tool for the demonstration and assessment of 
additionally” CER

CER IRR
0.3 4.21 2005

12

BAU

CDM
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6
AM0013.version02

5

CH4 D
CO2

CO2 E
N2O
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CH4 A
 CO2

CH4 B

 CH4

CO2 N2O GHG GHG
1

C

A
PEy1 CODP Bo MCF GWPCH4

 PEy1 kgCO2/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

PCF
PCF CFF 2.5

CFF 1tFFB CPO tCPO/tFFB
0.212 tCPO/tFFB

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

B CH4

CH4 CH4

CH4 5 NM0085 ” Vinasse Anaerobic 
Treatment Project - Compañía Licorera de Nicaragua, S. A. (CLNSA)” PDD
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C CO2

CO2 CH4

CH4 negligible
CER 1%

6 2
6 tCO2/yr 2

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 

D

BEOLy PEy1 CODB Bo MCF GWPCH4

E CO2

CO2 AM0013.VERSION02

BEEy EGy EFE

 BEEy CO2 tCO2/yr
 EGy MWh/yr

 EFE SESB 0.55 tCO2/ MWh

7 GHG BEy 2
GHG

7 GHG tCO2/yr 2
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
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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

AM0013.version02

GHG 7
16 246,145 tCO2 2 218,399 tCO2 3 614,645 

tCO2 GHG
8 GHG tCO2/y
2008 2009 2010 2011 2012 2013 2014 2015

1 9,114 12,184 13,145 14,562 15,488 16,238 16,541 16,541
2 6,796 10,915 11,776 13,046 13,876 14,537 14,745 14,745
3 22,786 30,459 32,862 36,404 38,721 40,584 41,283 41,283 

2016 2017 2018 2019 2020 2021 2022 2023
1 16,541 16,541 16,541 16,541 16,541 16,541 16,541 16,541
2 14,745 14,745 14,745 14,745 14,745 14,745 14,745 14,745
3 41,283 41,283 41,283 41,283 41,283 41,283 41,283 41,283 

7

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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Department of Environment Sabah
Environmental Impact Assessment (EIA)

9

DNA CDM

EIA

PTM
CDM

MIDA

SESB

CDM
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8

3.0 2 3 4.6

10 IRR
CERCER

(USD/tCO2) 0 5 16
51 10  4.3
5 0.3  1.0  3.02
10 0.3  1.9  5.1
5 0.3  2.6  6.83
10 0.3  5.2 11.6

CER CER 0 1
CER CER 5 16 1 2

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

EPC

CDM/JI 

SESB 

Sawit  
Kinabaru

Borneo Samudera
Lumadan

CDM

CDM
SPC

OE 

CER 

CER 

CER 

CER 

O&M
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Lumdan 1 2
Centrifuge 3

3

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


