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LFG CDM
21

(Municipal Solid
Waste MSW)

600 /
LFG Landfill gas
(Mechanical Biological Treatment : MBT)
BOD Biochemical oxygen demand COD
Chemical Oxygen Demand
CDM
1 2
( 50 387km2) 600 / MSW
2020 3 2000-2010
2006 9 2006-2010
(3R)
3R
2002 2005
3R
3R
LFG MBT
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1
3 1
(Malaysia) 1-1
( )
80
33 2
1-1
( http://www.tourismmalaysia.or.jp/kihon/kihon_b.htm)
1 3 2
1-1
26 27 1 2
2000 2500mm 200mm
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1-1

1 2 3 4 5 6 7 8 9 10 11 12
()] 265 269 27.24 274 276 275 27.00 27.00 269 26.8] 26.5 26.3 27.0
(mm) | 163.9] 166.3) 230.60 242.7] 210 125.3 127.2) 144.5) 195.3] 253| 286.6] 244.3] 2,389.7
()] 278 284 287 288 28.8 285 28.1] 282 279 27.8 27.6] 27.5 28.1
(mm) ] 132.3] 149.8] 169.9 259.1] 210.9 151.8 156.6] 156.8] 216] 297.2) 275.4 251.1] 2,427.9

( Wikitravel http://wikitravel.org/ja)
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1786

2 (Malaya Union)
1946 (The

United Malays National Organisation )

1947
(The Federation of Malaya)
(Malaya Communist Party)
1949 (The
Malaysian Chinese Association )

(The Malayan Indian Congress ) (The
Alliance) 1952
1957 8 31
1963
(Federation of Malaysia)
1965
1 3 4
1994 200 2.0
2008 275

( 65 ) ( ) (25)
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1 3
11 2 )
(Commonwealth of Nations)
9
5 1-2
1-2
2006 12 5 )
69 3 43 26
222 5
Datuk Seri Haji Mohd. Najib bin Tun Haji
( Abdul Razak
Tan Sri Muhyiddin Yassin
Datuk Mustapa Mohamed
Datuk Anifah Aman
Datuk Dr Sathasivam Subramaniam
( JETRO http://www.jetro.go.jp/world/asia/my/basic_01/)
1 3
GDP Gross Domestic Product
1998 7.4
1998 2001 0.5
5.0 2009
6.0 2008
2009
2009

1-5
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1-3
GDP 552 2000 554 2001 577 2002
( ) 609 2003 655 2004 701 2005
1,343 2006 1,856 2007
3,991 2000 3,863 2001 4,111 2002
GNP( ) 4,409 2003 4,898 2004 5,318 2005
5,943 2006 6,956 2007
GDP 8.9 2000 0.5 2001 5.4 2002
5.8 2003 6.8 2004 5.3 2005
5.8 2006 6.3 2007
1.6 (2000 1.4 2001 1.8 2002
11 2003 14 2004 3.1 2005
3.6 2006 2.0 2007 5.4 2008
26.346382RM (2010 3 3 )
LNG
*GNP Gross National Product
( HP  http://www.mofa.go.jp/mofaj/area/MALAY SIA/data.htm/)
1 3 7
2000 4,696
(49 ) 46 ) 2
1-4 1998 15.7 2001 194
14
( )
1998 19.0 15.7 11 0 0.3 36.1
1999 20.3 17.1 1.2 0 0.4 39.0
2000 204 18.3 1.9 0 1.7 42.3
2001 18.6 194 2.4 0 1.7 42.1

(

BP Statistical Review of World Energy 2002.)
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1 3 8
Tenaga Nasional Berhad (TNB)
1991
2000 10,657MW 2005
13,779MW 9 5 2010 20,087MW
1970 4 3
4 1990 2000
77.0
2005 70.2% 21.8 55
2.2 9
3 7
1-5
GWh
2000 4.2 8.8 77.0 10.0 0.0 62,280
2005 2.2 21.8 70.2 55 0.3 94,299
2010 0.2 36.5 55.9 5.6 1.8 137,909
4 ) 5
8
(Small Renewable Energy Power Programe
SREP)

(Renewable Energy Power Purchase Agreement REPPA)

1-7




1960

1974
(Environmental Quality Act 1974)

1974

1974

(Department of Environment : DOE)

1974

DOE

LFG

DOE

Director General |

CDM

21

197

(Director General)
DOE

1974

5

1-2

Deputy Director
General (Operation) Legal Unit Administration and
/N Finance Division
Deputy Director General
Water and Hazardous River Air (Development)
Marine Substances Division Division
Division Division
Assessment Strategic Environment Information
Instrument Operation Division Communication Institute of Technology
Service Unit Room Unit Division Malaysia Division
State Offices
W.P Kuala |Se|angor| | Pahang | Pulau Pinang | Sarawak || Johor || Perak | | Kedah |
Lumpur
| Melaka | |Terengganu| | Sabah | | Negeri | | Kelantan| | Perlis | |W.P. Labuan|

1-2

(DOE)
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1974
DOE

1974
1985

1996

@)

51

1974

DOE

LFG

(Dearah)

1978

(Environmental Quality (Clean Air) Regulations 1978)

1-9
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(Mukim)

1974

1974
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@
@)

No.1

No.2

@

@

©)

4)
®)

0.29/Nm3

0.3g/Nm3( )
0.4g/Nm3( )

0.29/Nm3
0.1g/Nm3
0.12g/Nm3
0.4g/Nm3

**x

/Hg

0.01g/Nm3

/Cd

0.015g/Nm3

/Pb

0.025g/Nm3

/Sb

0.025g/Nm3

IAs

0.025g/Nm3

1Zn

0.1g/Nm3

ICu

0.1g/Nm3

3.59g/Nm3

0.2g/Nm3

0.2g/Nm3

0.49/Nm3

0.02g/Nm3

0.1g/Nm3

S5ppm

1.79/Nm3

2.0g/Nm3

*1

**2

24
0.04g/Nm3

1-10
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(b)

3
1979
(Environmental Quality (Sewage and Industrial Effluents) Regulations
1979) A
B
1-7
1-7 ( )

A* B**
a) 40 40
b) pH 6.0-9.0 5.5-9.0
¢) BOD mg/I 20 50
d) COD mg/I 50 100
e) SS mg/I 50 100
f) mg/I 0.005 0.05
9) mg/l 0.01 0.02
h) 6 mg/I 0.05 0.05
i) mg/I 0.05 0.10
J) mg/l 0.05 0.10
k) mg/I 0.10 0.5
)3 mg/l 0.20 1.0
m) mg/I 0.20 1.0
n) mg/I 0.20 1.0
0) mg/I 0.20 1.0
p) mg/l 0.20 1.0
q) mg/l 2.0 2.0
r) mg/I 1.0 4.0
S) mg/I 1.0 5.0
t) mg/I 0.001 1.0
u) mg/I 1.0 2.0
V) mg/I 0.50 0.50
w) mg/I N.D. 10.0

1-11
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(©
1974
1 3 11
(Scheduled Waste)
(MSW)
DOE (Ministry
of Housing and Local Government : MHLG)
MSW
(MSW)
MSW MSW
2001 16,200t/ 2005 19,100t/
2020 30,000t/
2002 1-8
5
1-8 (2002 )
No.
1 63.1 76.8 40.6
2 6.7 7.6 16.0
3 14.3 9.0 17.2
4 1.7 0.5 0.7
5 0.6 0.3 0.1
6 6.3 0.9 18.4
7 2.1 0.9 15
8 2.3 14 2.8
9 0.1 0.1 1.3
10 2.8 25 14

1-12
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1 3 12
5 (Malaysia Plan)
1976 1980 3
2006 2010 9
MSW
MSW
(REPPA)
CDM
MSW
1 4 CDM/JI
1
9
(SREP)
1 4 2 CDM
2002 CDM
CDM 1-3

1-13
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1) Ministry of Natural Resources and Environment

2) National Steering Committee on Climate Change

3) National Committee on CDM

/ AN

4) Energy Technical 5) Forestry Technical
Committee Committee
6) CDM Energy 7) CDM Forestry
Secretariat Secretariat
1-3 CDM

1 Ministry of Natural Resources and Environment (MNRE)
(Designated National Authorities DNA)
CDM
2 National Steering Committee on Climate Change
(NSCCCQC)
1994
NGO
MNRE( CDM )
Secretary General
3 CDM National Committee on CDM (NCCDM)
2002
CDM CDM
NSCCC

MNRE  Deputy General

1-14
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4 Energy Technical Committee
CDM
Ministry of Energy,Water Resources and

Communication MEWC MEWC CDM MNRE

5 Forestry Technical Committee
CDM
Ministry of Plantation Industries and Commodities (2004

Ministry of Primary Industries )

6 CDM CDM Energy Secretariat

Energy Technical Committee
Pusat Tenaga Malaysia (PTM)
7 CDM CDM Forestry Secretariat

Forestry Technical Committee

Forest Research Institute Malaysia (FRIM)

1 4 3 CDM
CDM

CDM
5

( 19 )
CDM

CDM
RM100,000

1-15
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(SOx NOx
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1 4 4 CDM
CDM 1-4 1-5
1 Project Idea
Note PIN DNA MNRE
( 1-4) (DNA)
Validation ( 1-5)
PIN
| DNA
. "I((MNRE)
‘ ) Sector
P | Secretariat
‘_ ) : Technical
B " Committee
—» NCCDM
< / - DNA
1-4 PIN (1
o - ]
| PDD |
Sector
PDD DNA Secretariat
A
NCCDM | PIN | DNA
No Yes
1-5 CDM ( )

1-17
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1 4 5 CDM
CDM 2006
(2009 10 ) 66
UNFCCC United Nations Framework
Convention on Climate Change
CDM 1-10
1-10 CDM
( )
)
( )
( )

1-18
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CDM

LEETUCK CONSTRUCTION LT

2-1

(MHLG)
(MSW) MSW
(MNRE)
CDM DNA
CDM
2
MBT
31
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50 387km2
1989 3
2-1
( Wikipediahttp://ja.wikipedia.org/wiki/)
24
1999 7,994 RM 6
83.3
16.2
4
2
MSW LT
)
MSW 600t/

2-2
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CDM

3
( )
() (Household) 70 %
() (Shop) 25 %
() (Market) 5 %
2 3 3
2 2
8 24 27)
2
(10 9 15)
3
(11 20 29)
4
(12 18 26)
5
(2 10 17)
6
2 3 10)
1 2 P.1-1

3R

LFG

2-4




LFG

21

CDM

MBT
P.2-16
2009 8
2010 1
)
4 MBT
2009 12
2.5m s IPCC
LFG
MBT 2008 11
45 45 60
()
2008 11

2-5
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pP.2-2

3 (Household, Shop, Market)

16

2-3

CDM
21

Food (including Beverage and Tobacco)
Paper Carton
Textile Disposal nappies
Plastic container (transparent)

Plastic bag (film-like ) Other plastic

Garden

Wood and Straw

Rigid plastic

Plastic container (white)
Steel

Aluminum Glass Residue
Weight (ton) (Estimated value)
Glass, 10.8 Others. 6.1 Residue, 67.4 B Food
' O Garden
Aluminum, 0.3 W Paper

Food, 154.1
Steel, 11.5

Other plastic, 11.6

Plastic (film-like),71.6

Plastic container Garden, 49.3

(white),3.7

Plastic container
(transparent), 6.0
Paper, 71.0
Rigid Plastic, 4.7

Disposable
nappies,65.1

Textile, 18.5

Carton box, 11.8

Wood and Straw, 36.2

2-2

B Carton box

E Wood and Straw

O Textile

E Disposable nappies

H Rigid Plastic

M Plastic container (transparent)
B Plastic container (white)
M Plastic bag (film-like)

O Other plastic

B Steel

B Aluminum

EcGlass

O Others

O Residue
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2-4
Items Food Garden Paper Carton box Wood and Straw |  Textile
Weight (ton) (Estimated value) 154.1 49.3 710 118 36.2 185
Ratio (%) 25.7% 8.2% 11.8% 2.0% 6.0% 3.1%
Disposable | _. . . | Plastic container | Plastic container Plastic hag .
ltems nappies Rigid Plastic (transparent) (white) (film-like) Other plasti
Weight (ton) (Estimated value) 65.1 47 6.0 37 716 116
Ratio (%) 10.9% 0.8% 1.0% 0.6% 11.9% 1.9%
Items Steel Aluminum Glass Others Residue total
Weight (ton) (Estimated value) 115 03 108 6.1 67.4 600.0
Ratio (%) 1.9% 0.1% 1.8% 1.0% 11.2% 100.0%
Residue
Residue cmx cm
2-5 Residue
Residue's contents
paper food wood and straw others
(ton) 34 613 03 24
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2-6

Household Market
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— —
!
()
100
Paper Plastic bag

2-7

Item Price[RM/ton] Recycle rate
Paper 200 0%
Carton 250 0%
Rigid plastic 600 60 %
Plastic container[transparent] 600 60 %
Plastic container[white] 600 60 %
Plastic bag[film-like] 250 0%
Steel 400 80 %
Aluminum 2800 80 %

2-9
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Carton Rigid Plastic

Plastic container Plastic container Plastic bag
(transparent) (white) (film-like)

Aluminum

2-3
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Pond

LFG

2-8

Pipe : for methane
gas collection

21

Date

Measured value

Height of pipe (m)

About 1.0 (93 cm)

Diameter (cm)

15

Depth of pipe (m)

About 19

2-11

CDM
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CDM
21

Velocity of landfill gas generation (m/s)

Date (Dec.) 21st 22nd 23rd 24th Average
Morning 2.58 2.73 2.55 241 2.57
Around Noon 2.40 2.64 2.54 - 2.52
Evening 2.51 231 2.27 - 2.36
Average 2.50 2.56 2.45 241 2.49

*The diameter of the pipe is 15 cm.
2-10
Weather and Temperature of atmosphere

Date (Dec.) 21st 22nd 23rd 24th Average
Morning fine/27.8 cloudy /249 fine/25.8 fine/24.7 -125.8
Around Noon [cloudy/31.4 fine/25.6 cloudy/26.1 - -127.7
Evening cloudy/29.4  fine/29.4 fine / 30.7 - -129.8
Average -129.5 -126.6 -127.5 -124.7 -127.6

2-12
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2-11
Temperature in the landfill
Date pm 4:25 am 9:10 am11:55 pm 3:55 am 9:10 am 11:40 pm 4:15 am 9:10 Average
21/12 22/12 22/12 22/12 23/12 23/12 23/12 24/12 g
Weather cloudy cloudy fine fine fine cloudy fine fine -
Temperature 29.4 24.9 25.6 29.4 25.8 26.1 30.7 24.7 271
of atmosphere ()
Om
(Depth from ground) 40.3 40.9 40.5 41.2 40.4 40.9 40.3 40.4 40.6
im
(Depth from ground) 40.9 415 41.0 41.2 414 40.9 41.2 41.3 41.2
2m
(Depth from ground) 41.6 41.8 414 41.8 415 41.8 41.7 41.7 41.7
3m
(Depth from ground) 43.2 433 43.1 43.1 43.0 43.0 43.1 43.0 43.1
4m
(Depth from ground) 46.7 46.8 46.6 46.8 46.8 46.8 46.8 46.8 46.8
5m
(Depth from ground) 46.9 46.9 46.9 46.9 46.9 46.8 46.8 46.8 46.9
6m
(Depth from ground) 46.9 46.9 46.9 46.9 46.9 46.9 46.9 46.8 46.9
7m
(Depth from ground) 47.0 47.0 47.0 47.0 46.9 46.9 46.9 46.9 47.0
8m
(Depth from ground) 47.1 47.1 47.1 47.1 47.0 47.0 47.0 47.0 47.1
om 47.1 47.1 47.1 47.1 47.1 47.1 47.1 47.0 47.1

(Depth from ground)

Remark

*Because the length of the rope for thermometer is 10 m, we can show the result until 9 m depth from the ground.

()

2-13

2009
2009

8
12
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Landfill

Sample

NP5

2-4
Sample Nol Sample No2

Sample No3 Sample No4
Sample No5

2-14
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1
Standard B 1-7
2-12 1
Date Sample Received 27/08/2009
Date Sample Analysis  08/09/2009
Test Parameters| Unit ] Sample Nol| Sample No2| Sample No3] Sample No4| Sample No5 AVG Standard B
pH Value - 6.9 8.4 71 8.6 8.9 7.98 55-90
BOD; at 20 mg/| 41 486 18 160 1600 461 50
COoD mo/| 137 1870 71 747 4490 1463 100
Suspended Solid ma/| 173 276 82 344 364 248 100
Ha mo/| < 0,001 <0001 < 0.001 <0.001 < 0,001 <0.001 0.05
Cd ma/| < 0.001 < 0.001 < 0.001 <0.001 < 0.001 <0.001 0.02
cr® mg/| < 0.05 < 0.05 <0.05 < 0.05 < 0.05 < 0.05 0.05
Cu mo/| 0.02 0.23 <0.01 0.2 0.25 <0.175 1.0
As ma/l < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.1
Cyanide mg/| < 0.05 <0.05 <0.05 < 0.05 < 0.05 <0.05 0.1
Pb mg/| < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.5
cr mg/| < 0.05 0.12 < 0.05 0.06 0.45 <0.21 1.0
Mg mg/| 0.19 0.7 0.18 0.25 0.24 0.312 1.0
Ni ma/| <0.01 0.22 <0.01 0.04 0.36 <0.21 1.0
Sn mo/I <01 02 <01 <01 03 0.25 1.0
Zn mo/| 0.04 0.32 0.01 0.19 0.53 0.218 2.0
Br ma/| <02 0.06 <0.2 0.07 12 <044 4.0
Fe mg/| 3.24 11.9 1.94 2.55 7.76 5.478 5.0
Phenol ma/l < 0,02 < 0.02 <0.02 <002 < 0.02 < 0.02 10
Free Cl mg/| <01 <01 <01 <01 <01 <0.1 2.0
S mo/| <001 0.04 0.02 0.02 0.04 <0.03 0.5
Qil and Grease mg/| 2 2 ND(< 1) 3 4 <275 100
Chloride mg/| 73 1320 57 602 2820 974.4 -
2
1 COD
(Fe Zn Mg) pH
3 5
5
5
3

2-15
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2

LFG

21

CDM

Measuring the pH and COD and Heavy metal value of leachate

Date (day/month/year)

21 [/ 12 |/ 2009

23 | 12 |/ 2009

Temperature of atmosphere (Average) 26.7 ()
COD value| Fe value |Zn value | Mg value Temperature
pH value | of leachate
(Ppm) (Ppm) (ppm) (Ppm) ()
blank 0 0 0.2 2.0 - -
No.1 167 (137)| 3.3 (3.2) (1.0 (0.04)[17.7 (0.19) 8.10 29.8
No.2 147 (1870)| 4.0 (11.9)]1.0 (0.32)[18.0 (0.70) 7.87 30.5
No.3 153 (71) | 3.0 (1.9)|1.3 (0.01)[25.3 (0.18)| 7.31 27.9
No.4 500 (747)| 2.7 (2.6)|1.2 (0.19)|42.0 (0.25)| 8.33 28.3
No.5 1833 (4490)|10.0 (7.8)|3.2 (0.53)|62.0 (0.24)| 8.33 30.4
Average
trom No.1 to No.5 467 (1463) 3.8 (5.5) [1.3 (0.22)|27.8 (0.31)| 7.99 29.4
Standard B 100 5.0 2.0 1.0 55-9.0 -
Remark

*In this analysis, we took 5 samples from each point. But, in this sheet, we show only the average value of each 3
samples, excluding the highest value and the lowest value.
*Parenthesis, "()", means the result before, investigated in August.
*COD value in this time is based on potassium permanganate (KMnO4), though the before result and Standard B is
based on potassium dichromate (K2Cr207). It is said that the latter value is higher than the former.

*We show the value over "Standard B" with red.

2
Zn  No.1-No.5
1.3ppm 5
0.31ppm 2
MBT
COD
P.4-1

()
A LFG

COD Fe
1 0.22ppm
Mg No.1-No.5
27.8ppm 100
2

2-16




2-14 LFG

LFG

21

CDM

(

)

290,000

25,000

315,000

100

14,500

3,000

10

%1000

/%300

2,000

CDM

19,600

2-15

(

)

185,000

45,000

230,000

10,000

9,000

33,600

140

x800

%300

2,000

CDM

57,000

2-17
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2 3 4
A LFG
(d) LFG
LFG LFG LFG LFG
0.5m
— —®\
2-5 LFG
LFG
LFG LFG LFG
LFG LFG LFG
LFG
LFG LFG
LFG
LFG LFG LFG
(TNB)
LFG ( ) LFG

2-18
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(b) LFG
LFG 2-15 2
2-16 LFG
LFG LFG
LFG
LFG
( ) ( )
PVvC PE HDPE PvVvC PE HDPE
Om
50m

2-19




@ 200mm
(@ 300mm )
3
( ) 90
LFG
(
(PVC )
PVC
LFG
PVvC

2-20

LFG

(@ 200mm

CDM
21

) LFG

LFG
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(c) LFG
LFG LFG LFG LFG
LFG 2-6
LFG LFG
- | )
[
> —
2-6 LFG
LFG
LFG LFG
LFG
LFG
LFG
LFG LFG
COo2
LFG ppm
C
NOx400ppm SOx100ppm
NOXx
COo2

2-21
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1 2 LFG LFG
) LFG
2-17
2-17
1 2 (1 1)
LFG LFG
1
(
)
2 3 1
) 1 1
5
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LFG

@

21

CDM

MBT( )
( R
(
) (
) o e T o | )
— = = —
) 1
l v v
/i v v
2- (
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(b)

2-18

2-18

LFG

21

CDM

(©

MSW

2-24
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p.2-18
LFG
2- 8 LFG
2-19
2-19

Gas volume 40,000 m3/d
Gas temperature 55
Gas pressure 0
Gas composition

CHs4 52 55%

CO2 38 42%

N2 0%

O2 0%

H20 5%

H2S 100 ppm

CO 240 ppm
Relative gas moister 100%
Si N.D
Total sulphur N.D
Halogen compounds** N.D
Total Cl + 2 total F '
Ammonia N.D

2-25
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LFG

200A

200A
200A

<
Exhaust Gas Cooling
Silencer Tower
I I

9¢-¢

->

LFG _

2-8

o471

TC

Alele}
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2-20

2-20.

21

CDM

2

1MW

L12.2mx W2.5mx H2.6m

27.6t (weight filled)

.0 1.5m/s

1

40,000m3/day(16,70m3/day)

9471

PVC

® 200mm,p 300mm

1

LFG

LFG

LFG

LFG
8%

2-27

(TNB)
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24
300 24

LFG

600 tons/day  (* 300 days/year)

200 tons/day x 3

1 30 (17.9tons)

45 days

200tons/day
200t/day 3

78

Crusher Trommel Hand sorting conveyor

Hopper

2-9
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30 (17.9tons)
30 (17.9tons)
1 45

0.5m 0.5m

y

2-10
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21
1
3-1
LFG
(MBT)
ACMO0001 AMO0025

“Consolidated baseline and
monitoring methodology for landfill

gas project activities (version 11)”

”Avoided emissions from organic
waste through alternative waste

treatment processes (version 11)”

LFG
a)
b)
c)
LFG LFG
LFG LFG
LFG a) b)

disposal site - Version 4

3-1

“Tool to determine methane emissions avoided from disposal of waste at a solid waste




LFG CDM
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“Tool to determine project emissions from flaring gases containing methane”

“Tool to calculate project or leakage CO2 emissions from fossil fuel combustion”

Version 2
“Tool for the demonstration and assessment of additionality” Version 5.2

“Tool to calculate baseline, project and/or leakage emissions from electricity

consumption” Versionl

“Tool to calculate the emission factor for an electricity system” Version 2

()



LFG CDM
21

3-2
a)
b)
c)
d) Refuse Derived Fuel RDF
Stabilized Biomass SB
e)

“Tool to determine project emissions from flaring gases containing methane”
“Tool for the demonstration and assessment of additionality”

“Tool to determine methane emissions avoided from dumping waste at a solid waste

disposal site”

“Tool to calculate the emission factor for an electricity system”



d)

50

3-2
()

LFG

(multiphase landfill gas generation model)

3-4

50

21

CDM



e)

LFG

( 3-2

CDM

LFG CDM
21

LFG

CER
LFG

AMO0025 "Avoided

emissions from organic waste through alternative waste treatment processes”

ACMO0001

(Tool for the demonstration and assessment of additionality) version 5.2

3 1 2
A LFG
LFG
(version 11) CDM
ACMO0001
3 “
3
Tool 2
Tool 3
4 3
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LFG

ACMO001 versionll

LFG1 LFG CDM
LFG2 LFG /
LFG
P1 LFG CDM
P2 /
P3
P4 /
P5 /
P6
/
LFG
P5
P4
LFG
P1 P6

3-6
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P2

LFG1 LFG2
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Tenaga National Berhad (TNB)

Peninsular Malaysia Grid

P6
LFG1 P1,
LFG1 P6, LFG2+P1 LFG2+P6
[ ” 2( )
CDM LFG P1
0.21RM/kWh 1 RM
IRR CER
P1
LFG1 P6
LFG LFG
P6
B
AMO0025 (version 11)
AMO0025 CDM "

(Tool for the demonstration and assessment of additionality) version 5.2
ACMO0001

AMO0025 versionll

M1 CDM
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3-8

M2 LFG
M3 LFG
[ ” 2( )
CER
M1
M2 LFG
CDM
M2
LFG
M3
3 1 3
A LFG
ACMO0001 “
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Project Boundary

1 1
| Landfill \
1 1
: Fugitive :
1 l emissions 1
: LFG _ \
! production Flaring Electricity Electricity !
consumption [< rid 1
! LFG P g ,
1 collection !
! Electricity X
1 production 1
! Electricity X
1 exported 1
1 1
1 1
3-3 A
CHa4 (6{0) 3-2
3-2 / A
Source Gas Included? Justification / Explanation
CO2 emissions from the decomposition of organic
CO2 No " t ted
Emissions from waste are not accounted.
decomposition of CHa Yes The major source of emissions in the baseline
waste at the S
landfill site NzQ ‘emissions are small compared .to CH4
N20 No emissions from landfills. Exclusion of this gas is
conservative.
(]
C - - - - -
= o Electricity is consumed from the grid in the
& Emissions from CO. es baseline scenario.
3 electricity
consumption CHa4 No Excluded for simplification. This is conservative.
N20 No Excluded for simplification. This is conservative.
o co No No thermal energy generation is planned in the
Emissions from 2 project activity.
thermal energy - — — -
generation CHa No Excluded for simplification. This is conservative.
N20 No Excluded for simplification. This is conservative.
On-site fossil fuel . . ]
consumption due CO2 No No on-site fossil fuel consumption.
to the project
2 activity other CHa4 No Excluded for simplification. This is conservative.
= than for
d .
< electricity N20 No Excluded for simplification. This is conservative.
= generation
(6]
S CO2 Yes Important emission source
o Emissions from
on-site electricity CHa No Excluded for simplification. This is conservative.
use
N20 No Excluded for simplification. This is conservative.




LFG CDM
21
AMO0025 * 7
[ ]
° /
[ ]
o Thermal energy generation
[ ]
[ ]
3-4
Discharge of
Waste Project Boundary
e -
A ' i
Collection & i Mechanical and | Recycle
Transportation > Hand Sorting >
of Waste | !
1
| 1
1
i Electricity |_ | Grid
! v consumption '
! Biological '
! Treatment | -
M Fossil Fuel [, Fossil
| consumption | i Fuel
! !
' i
1
: 72 : \} :
' Landfill !
! !
e ]
3-4 B
CHs N20 CO2 CO 3-3
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3-3 / B
Source Gas | Included? Justification / Explanation
. The major source of emissions in the baseline from
Emissions from CHa Yes ! !
. the landfill.
decomposition of . .
N20 emissions are small compared to CH4 emissions
waste at the N20 No : . .
L from landfills. This is conservative.
landfill site
CO2 No Not accounted for.
® There is no electricity consumption at the project site
c L. CO2 No . . .
= Emissions from in the absence of the project activity.
3 electricity TP . ;
a - CHa No Excluded for simplification. This is conservative.
consumption
N20 No Excluded for simplification. This is conservative.

. There is no thermal ener: eneration at the project
Emissions from CO2 No o vy g L broj
thermal Ener site in the absence of the project activity.

generationgy CHg4 No Excluded for simplification. This is conservative.
N20 No Excluded for simplification. This is conservative.
. . May be an important emission source. It includes
On-site fossil CO2 Yes y P .
fuel vehicles used on-site, etc.
. Excluded for simplification. This emission source is
consumption due | CHa No
. assumed to be very small.
to the project - . - — -
L Excluded for simplification. This emission source is
activity N20 No
assumed to be very small.
> Operation of the mechanical segregation system and
b= CO2 Yes - .
2 . the anaerobic digester, and use of the office.
= Emissions from — - — -
5 on-site CHu No Excluded for simplification. This emission source is
§ electricity use assumed to be very small.
e Excluded for simplification. This emission source is
o N20 No
assumed to be very small.
May be an important emission source for composting
. - N20 Yes o
Direct emissions activities.
from the waste The composting process may not be complete and
CHa Yes . .
treatment result in anaerobic decay.
process co No CO2 emissions from the decomposition of organic
2 waste are not accounted.
1 4
LFG
LFG
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BEy = (MDproject,y— MDBL,y)* GWPcHa4 + ELLFG,y * CEFe/ec,BL,y 1)
BEy tCOZe
MDproject,y tCHa4
MDsLy tCHa4
GWPcHa 21  tCO2e/tCH4
ELLrcy LFG MWh
CEFelec,BLy LFG CO2 tCO2¢e/ MWh
a) MDproject,y
Ex-post MDoproject.y
MDproject,y ex-post
M Dproject,y
MDprojecty = MD#iaredy + MDefectricityy 2)
MDtiared,y tCHa
M Delectricity,y tCHa
MD+fiareay = (LFGfiarey * WcHa,y * DcHa) — (PEfiarey / GWPcHa) 3)
LFGfIare,y 1 LFG m3
WCH4,y LFG mM3CH4/m3LFG
Dcha tCH4/m3CHg4
0 1,013 bar 0.0007168 tCH4/m3CHa4
PEfiarey "Tool to determine project emissions from flaring gases containing Methane”

tCO2e
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PEsfarey "Tool to determine project emissions from flaring gases containing Methane”

PEfiarey = 2n =1~ 8760) TMrG,n * (1 — Dfiare,n) * GWPcH4 /1000  (4)

TMRah h kg/h

I]flare,h h

MDelectricig/, y = LFGelectricity, % * WcHa,y * DCH4 (5)
LFGeIectricity,y 1 LFG ms3

WCHa4,y LFG m3CH4/m3LFG

Dcha tCH4/m3CHg4

Ex-ante MDproigc_t,l

Ex-ante "Tool to determine methane emissions avoided from disposal of waste at a solid

waste disposal site”

MDprojecty BEcHa4, swps,y / GWPcHa (6)
BEcHas,swpsy y tCO2
AMO0025 (11)

b) MDBL,y

MDsLy

LFG
MDsLy

MDBL, y = MDprgject, y *AF @)
AF

AF

AF

3-13



LFG CDM
21

C) CEFelecsLy

"Study on Grid Connected
Electricity Baselines in Malaysia Year:2006 and 2007”
"Tool to calculate the emission factor for an
electricity system”

B
Landfill
BE, =(MB, - MD,,, , )+ BEg, ®)
BEy y tCOse
MBy y tCO,
“Tool to determine methane emissions avoided from dumping waste at a solid waste disposal site”
BEcHa,swos,y
MDregy y tCO,
AF
MDreg,y MDprojsct,y AF
BEEN,y y tCOze
BE,, = BE, - (1— RATE comlie ) ©)
BEy y COZ
R'A\-I-ECOmpliancey lllllllll y 50
50
BE,. BE,
MB

“Tool to determine methane emissions avoided from
dumping waste at a solid waste disposal site”
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LFG CDM
21

(10)

16 Y ko (y— s
BEcy s sups.y =@ (1— f)-GWPCH4-(1—OX)~E-F-DOCf -MCF-Y 3w, -DOC, -e " X)-(l—e kl)
x=l j
(11)
BEcHsswpsy =Y tCO2
® = (0.9)
f —
GWPch4 = (GWP)
OX = ( )
F = (0.5)
DOCx =DOC
MCF =
Wix =y i (tons)
DOC; = j DOC ( )
Kj = j
j = (index)
X = IX x=1 x=y
y =
314
/
®
0.9
OX 0.1
= IPCC2006
Guidelines for
(volume fraction) 0.5 National
(IPCC ) Greenhouse
Gas Inventories
DOCf IPCC2006
(DOC) 0.5
(IPCC )
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MCF 1.0 IPCC2006
(
)
i) ii
(iii)
«0.5
(i) (i)
(i) (iv)
«0.8
<04
5
DOC; IPCC2006
DOC; _
] (% wet % d?yo v(v:;ste)
waste)
43 50
40 44
(
15 38
( )
24 30
20 49
0 0
ki IPCC2006
(MAT 20 ) (MAT>20 ) CDM-PDD
! Dry Wet Dry Wet
(MAP/PET<1)|(MAP/PET>1)| (MAP<1000mm) |(MAP>1000mm)
-2 ( 0.04 0.06 0.045 0.07
% )
g
0.02 0.03 0.025 0.035
gl
ks g ) 0.05 0.10 0.065 0.17
£8
>2
%g 0.06 0.185 0.085 0.40
x o
NB:MAT MAP PET
MAP/PET
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3 15
A LFG
CO2
PEy:PEEC,y'/' PEFC,y (12)
PEecy "Tool to calculate baseline, project
and/or leakage emissions from electricity consumption”
PEFcy ( "Tool to calculate project or leakage
CO2 emissions from fossil fuel combustion” )
PEecy
"Tool to calculate

baseline, project and/or leakage emissions from electricity consumption” Case A:
Electricity consumption from the grid” PEecy
PEecy = ECpsy * EFgriagy * (1 + TDLy) (13)
ECrpay MWh
EFgrid,y tCO2/MWh
TDLy

PEFrcy
PEFrcy = FCoiesely * COEFdiesely (14)
FCdieseI,y ( ) I/y
COEFdiesely CcO2 (tCO2/ mass or volume unit)
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RDF SB
PEy = PEciecy + PEfuely + PEcnzoy (15)
PEeIec,y (tCOZ)
PEfueI,y tCOZ
PEc 20y tCO2
CO2
PEeIea y= EGPJ,FF, 3% * CEFgrid (16)
EGpiFry MWh
CEFgrid CO2 tCO2/MWh
CO2 CO2
IPCC
PEfue/, y= F cons,y * NCViver*EFtuer (17)
F cons,y sm3
NCViuel (MJ/sm3)
EFfuel COo2 (tCO2/MJ)
N20
N20
N20 1 0.043kg N20
PE:cnzo, y= Mcompast, y * EFcenzo * GWPNzo (18)
Mecompost,y Yy (tons/year)
EFcn20 N20 tN20/t compost
GWPn20 N20 tCO2/tN20O GWP=310
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3 16
A LFG
ACMO0001
B
RDF SB
SB
Ly="Ley+Lry (19)
Lty
Ley RDF/SB
Lty
Lt,y = NOvehicIes,i,y * DTi,y* VFcons,i * NCViuel * Dtuel * EFfuel (20)
NOvehicIes,i,y
DTiy km
VFcons,I I/km
NCViuel MJ/K
Druel ka/l
EFtuel tC0O2/MJ
RDF SB
Lr,y
(11)

CH4
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3 1 7
A LFG
ERy = BEy - PEy (21)

ERy y tCOse

BE, y tCOse

PE, y tCOse
B

ERy = BEy - PEy -L, (22)

ERy y tCOze

BE, y tCOse

PE, y tCOs

L, y tCOse
3 2
3 2 1
A LFG

MDproject,y
ACMO0001 Ex-ante MDoproject,y
MDprojecty ~ BEcH4, swps,y / GWPcHa (23)
BEcHas,swpsy y tCO2
AMO0025 (11)
BEcH4,swps,y "Tool to determine methane emissions avoided from
disposal of waste at a solid waste disposal site”
3-5 3-6
Ex-ante degassing system

degassing efficiency(e ery) 80
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3-5
) 0.9
f
0.0
GWPcH
21
4
(0),4
0.1
F 0.5 IPCC2006
DOCf (DOC) 0.5 IPCC2006
MCF
1.0
W 6.3
DOC Food 0.15 [IPCC2006
( ) Garden 0.20 (MAT>20 )
Wood and straw 0.43 (MAP>1000mm)
Paper 0.40
Textiles 0.24
Others 0
Kk Food 0.4 |IPCC2006
(L1yr) Garden 0.17 (MAT>20 )
0.03 (MAP>1000mm)
Wood and straw 5
Paper 0.07
Textiles 0.07
Others 0
3-6 LFG
[tons/day]
Food 215 36%
Garden 49 8%
Wood & Straw 36 6%
Paper 86 14%
Textile 19 3%
Other (Plastic, Metal, etc.) 194 32%
600 100%
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MDBL,y
4.4
AF

LFG
LFG

CEFelecBLy = 0.684

in Malaysia, Year 2006 and 2007

LFG
MDBL,y

LFG

ELLrFcy

(11)

CEFeIec,BL,y
Study on Grid Connected Electricity Baselines

CDM

21

3-7
3-7 LFG
BEcHas, swps,y MDproject,y MDsLy ELiLrey | ELLFey*CEFelecBLy BE
tCO2e tCH4 tCH4 MWh tCOo2 tCO2
A B=A*t gr,y/21 C D E B*21+E

1 105177.716 4006.770 0 10774.6 7369.826 91512
2 85590.570 3260.593 0 8553.6 5850.662 74323
3 71315.226 2716.771 0 6934.8 4743.403 61796
4 60708.657 2312.711 0 6308.1 4313.740 52882
5 52657.013 2005.981 0 5395.0 3690.180 45816
6 46402.833 1767.727 0 4685.9 3205.156 40327
7 41428.974 1578.247 0 4121.8 2819.311 35962

463,280.988 17,648.800 0 46773.8 31993.279 402618
Degassing efficiency (¢ er,y) = 80%
CEF = 0.684
B

LFG
IPCC
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3-8
3-9
3-8 (
[tons/day]
Food 215 36%
Garden 49 8%
Wood & Straw 36 6%
Paper 86 14%
Textile 19 3%
Other (Plastic, Metal, etc.) 194 32%
600 100%
3-9
tCO2e
1 26,144
2 45,568
3 60,327
4 71,818
5 80,988
6 88,489
7 94,765
3 2 2
A LFG
LFG
EFgrid Pusat Tenaga Malaysia 0.684tC0O2/MWh

(TDL) TNB  Annual Report
10

3-10
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3-10 LFG
PEEC,y PEFC,y
tCO2e tCO2e tCO2e

1 6.837 0 6.837

2 6.837 0 6.837

3 6.837 0 6.837

4 6.837 0 6.837

5 6.837 0 6.837

6 6.837 0 6.837

7 6.837 0 6.837

B
CO2 IPCC
40
N20 IPCC
CHa
CHa4
CH4
3-11
3-11
N20 CH4

tCO2e tCO2e tCO2e tCO2e tCO2e
1 445 146 659 0 1,250
2 445 146 659 0 1,250
3 445 146 659 0 1,250
4 445 146 659 0 1,250
5 445 146 659 0 1,250
6 445 146 659 0 1,250
7 445 146 659 0 1,250
3,115 1,022 4,614 0 8,748
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3 2 3
A LFG
ACMO0001
B
CH4
MBT
167.5t

3-12
(t/day) (%)
Food 86 52%
Garden 20 12%
Wood & Straw 15 9%
Paper 35 21%
Textile 7 5%
Other (Plastic, Metal, etc.) 2 1%
168 100%
3-13
Lr,y
tCO2e

1 10,457

2 18,227

3 24,131

4 28,727

5 32,395

6 35,395

7 37,906

187,239
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3 2 4
A LFG
3-14
3-5
3-14 LFG
(BEY) (PEY) (Ly) (ER)
tCO2e tCO2e tCO2e tCO2e
1 91511.999 6.837 0 91,505
2 74323.118 6.837 0 74,316
3 61795.584 6.837 0 61,789
4 52881.671 6.837 0 52,809
5 45815.781 6.837 0 45,809
6 40327.423 6.837 0 40,321
7 35962.498 6.837 0 35,956
402618.079 47.859 0 402,570
100000
S, 90000
N 80000
Q S
\9,_/ 70000
60000 ]
50000 1
40000 1
30000 1 1
20000 1 1
10000 1 1
0 :
3 4 5 6 7
year
3-5 LFG
B
3-15

3-26
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3-15
(BEY) (PEY) (Ly) (ER)
tCO2e tCO2e tCO2e tCO2e
1 26,144 1,250 10,457 14,437
2 45,568 1,250 18,227 26,091
3 60,327 1,250 24,131 34,947
4 71,818 1,250 28,727 41,841
5 80,988 1,250 32,395 47,344
6 88,489 1,250 35,395 51,844
7 94,765 1,250 37,906 55,609
468,099 8,748 187,239 272,112
60000.0
\’gsoooo.o — 1
N
o) _
g4oooo.o — - —
30000.0 — 1 1
20000.0 — 1 1
10000.0 ~H> — — — 1 H
00 . : : : : :
1 2 3 4 5 6 7
year
3-6
31
LFG
MSW

ACMO0001“Consolidated baseline and monitoring
methodology for landfill gas project activities (version 11)”
AMO0025 "Avoided emissions from organic waste through alternative waste treatment
processes (version 11)”
3-1
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3 3 2
A LFG
ACMO0001 MDproject,y
MDfIare,y MDeIectricity,y LFG
ELLrcy, ETLFGy
LFG
LFG
3-7
3-16 3-17
OO L=
Landfill
» Power Plant
WcH4 LFG
T= P= F=LFG
PEfiare =
EL=
3-7
3-16
/
LFGtotaI,y LFG (m3)
LFG
LFGtiarey (md)
LFGeIectricity,y LEG (ms)
WcHa LFG CHa4 m3CHa/ m3LFG
T LFG
P LFG (Pa)
ELLrc LFG (MWh)
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/
“Tool to determine

Project emissions from flaring of the project emissions

PEfiarey residual gas stream in year from flaring gases
9 yeary containing Methane”

fvin i i= CH4, CO, COg, O2,

H2,N2
FVra, (mh)

02
tozn
fvcHaFe h
(mg/m?3)
THiare ( )
PTM
CEFelec,BLy (tCO2/MWh) (P.3-14)
Operation of
the energy (hours
plant
PEEC,y (COZ)
MGPR,y (tCH4)
3-17
QAIQC
LFGtotal,y LFG (m3)
LFGtiarey LEG  (m?)
LFGeIectricity,y LFG (ms)
W LFG CHa4 m3CHa/
cna m3LFG

T LFG ()
P LFG (Pa)

LFG
ELLrc (MWh)
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CDM

QA/QC

fvin

i i=
CHa4, CO, CO2, O2, H2,N2

FVre,

(m?/h)

tozh

02

fvcHa,Fe h

(mg/m3)

Ttiare

()

Operation of
the energy

plant

(hours

B

AMO0025

3-18

3-18 3-19

EGpiEry

(MWh)

CEFelec

(tCO2/MWh)

PTM
(P.3-14)

Feons,y

(mass or volume units of
fuel)
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/
- 1
NCVivel units of fuel) (Mj/mass or volume
IPCC
1
EFtuel (tCO2/MJ)
1
Mcompost (tOnS)
MEy (tCHy) 1
NOvehiclesi, y (Number) )
RATE Compliance,y 1
DTiy ’ ! DOE 1
VF I )
one (litres/kilometer
Sa,y
(%)
SOD,y 10
Stotal,y 1
SLE (%)
Sop,LE
SLE,totaI
o
A C (tonsfyear)
i 1
RDF oyobi
Acix SB (
lcil)
ooy (m?3yr) aggregated
annually
Pcopy (tCOD/m3) 1 :
3-19
QA/QC
EGpiery
(Mwh)
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CDM

QA/QC

CEFelec

(tCO2/MWh)

Fcons,y

(mass or volume
units of fuel)

M compost

(tones)

MBy

(tCHa)

NOvehicIes,i,y

()

DOE

Dti,y

DOE

Say

(%)

Soby

10

Stotal Y

SLE

(%)

Sobp,LE

SLE,totaI

Say

Aj,x

X

(tons/year)

Aci,x

RDF
oyobi SB
(i)

Qcob,y

(myr)

Pcoby

(tCOD/m?)
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CER CDM
3-20
/
1 SPC
2 SPC
3 SPC
4
SPC
CH4 COD
3 4
2013
7 2 (21 )
5 1
1974 1987
(Environmental Quality (Prescribed Activities) (Environmental Impact Assessment)
Order 1987) 19
DOE

3-33




LFG CDM
21

19
3-21
3-21
13.

(a) 10
(b)

()40ha 15m

(ii)400ha
(c)
(d)

18.

(a)

()

(i) (off-site)

(iii) (off-site)

(iv)

(v) (off-site)
(b) (MSW)

)

(i)

(iii) /

(iv) MSW
(©

()

(i)
3 2

(Preliminary Assessment)
(Preliminary Environmental Impact Assessment
Report) DOE
(
)
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DOE
(Detailed Environmental Impact Assessment Report) DOE
DOE
(Review Panel) DOE
3-8
DOE
(A Handbook of Environmental Impact Assessment Guidelines)
16 (Specific
Environmental Impact Assessment Guidelines)
YES
YES
OK
DOE
OK OK
NO

3-8
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3-22
LFG
/
LFG
/
LFG
/ ¢ )
3 5 4
()
3-23 LFG
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21

CDM

3-23
9
()
( ) «( ) 3-24
3-24
LFG
LFG LFG
400 200
NOX
LFG
LFG
LFG LFG
LFG LEG
LFG
5m
LFG
()
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3 6
Project Design Document
PDD Stakeholders
(MNRE) Sabah
CDM
CDM
CDM 2009 8
2008 10
2009 8
LT ( )
LT MSW

SPC

CDM
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LFG

2013 CER

3 7
LT
SPC Special Purpose Company

SPC

LT

-

MIDAC

3-9

SPC

CDM
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3 9
(Internal Rate of Return IRR)
3 91
()
3-25 2- 3- 3 5
3-25
RM
LFG 10,500 315,000
7,667 230,000
()
3-26 2 3 3
3-26
RM
LFG 653 19,600 CDM
1,890 56,700 CDM
()
CER LFG

(Renewable Energy Power Purchase Agreement REPPA)
0.21RM/kWh
2 3 3 P.2-4

2,879 RM/
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LFG

CDM
21

CER

33 RM/tCO2

*1,000

tCO2

0.21 RM/KWh

*

(REPPA)

2,879 RM/

*2-3-3

P2-4)

)

LFG
IRR

3-28

2013

25

1RM=30

3-28

MBT

6.0

7

600t/ (

25 (

6.0

RM 30

LFG

5.2

LFG

LFG

IRR
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Profit and Loss statement
Construction | first year 2 3 4 5 6 7 Total
| Electricity sales 2,263 1,796 1,456 1,325 1,133 984 866 9,822
Sales
CDM credit 3,050 2,477 2,060 1,762 1,527 1,344 1,199 13,419
Total sales 5,313 4,273] 3,516 3,087 2,660 2,328 2,064 23,242
Initial cost 10,500
o cost 653 653 653 653 653 653 653 4,573
Total cost 653 653 653 653 653 653 653 4,573
Interest expense (6 ) 585 495 405 315 225 135 45 2,205
Corporation tax (25%) 1,019 781 614 530 445 385 341 4,116
P/L Current 0 3,056 2,344 1,843 1,589 1,336 1,155 1,024 12,347
IRR -10,500 3,056 2,344 1,843 1,589 1,336 1,155 1,024 5.2%
3-10 LFG
CER IRR CER
IRR
CER 5.2
CER
B
IRR
CER IRR
8.0
Profit and Loss statement
Construction | first year 2 3 4 5 6 7 Total
Sales Recycle sales 2,879 2,879 2,879 2,879 2,879 2,879 2,879 20,151
CDM credit 481 870 1,165 1,395 1,578 1,728 1,854 9,070
Total sales 3,360 3,748 4,044 4,273 4,457 4,607 4,732 29,221
Initial cost 7,667
(o] cost 1,890 1,890 1,890 1,890 1,890 1,890 1,890 13,230
Total cost 1,890 1,890 1,890 1,890 1,890 1,890 1,890 13,230
Interest expense () 427 361 296 230 164 99 33 1,610
Corporation tax (25%) 261 374 464, 538 601 655 702, 3,595
P/L Current 0 782 1,123] 1,393 1,615 1,802, 1,964 2,107 10,786
IRR -7,667 782 1,123 1,393 1,615 1,802 1,964 2,107 8.0%
3-11
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IRR
CER 8.0
CER 132 %
3 9 3
CER
3 IRR
A LFG
5% 10 15
5% 10% 15% IRR
29 IRR LFG
CER
IRR
3-29 LFG
-15% -10% -5%
+5%
+10%
+15% 21.6
B
5% 10
15% 5% 10% 15%
IRR
3- 30 15% 15% IRR  4.9%
IRR
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3-30
-15% -10% -5%
+5% 0.4% 3.8% 7.0%
+10% 2.3% 1.0% 4.2
+15% 4.9% 1.6 1.6
3 10
A LFG
CDM "
(Tool for the demonstration and assessment of additionality) version 5.2”
2 3
1
la:
3-1-2
1 (LFG2 + P6) LFG
2 (LFG1 + P6) LFG
3 (LFG1 + P1) CDM
1b:
la
2
2a:
CDM CER
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3
| CDM
1] CDM
11 CDM
CDM
i
2b:
IRR
(2009 )
( )5.094%
2c:
IRR 3-31
3-31 (LFG )
7
1.12 % 2009
25
IRR
2d:
-5 -10 -15 +10% +20%
+30% 3-10-3
P.3-37 IRR
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la:
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2 (M2)
3 (M3)

1b:

CDM
LFG
LFG

la
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LFG
2 1 3
2
2a:
HI(
)
2b:
IRR
LFG
(2009 11 ) ( )5.094%
2c:
IRR 3-32
3-32
7
1.12 % 2009
25
IRR
2d:
-5 -10 -15 +10%
+20% +30% 3-10-3
P.3-37 IRR
3 4
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LFG
LFG
MBT
1.0
LFG ACMO0001
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AMO0025

Dvolume = Dvolume,PJ = Dvolume,BL

Dvolume (ton)
Dvolume,ps (ton)
Dvolume,BL (ton)

Dvolume = Dvolume,PJ - Dvolume,BL
= 338.27 (tons/day) — 600 (tons/day)
= 261.73 (tons/day)

78,519 (tons/year(300day))

Dvolume,BL (ton)

Dvolume,pJ (ton)

4-2
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4-2
6
4-2
Items (tons) (tons) (tons) (tons)
Food 154.13 - 154.13 -
Garden 49.30 - 49.30 -
Paper 71.01 - 71.01 -
Carton box 11.85 - 11.85 -
Wood and Straw 36.22 - 36.22 -
Textile 18.51 - 18.51 -
Disposable nappies 65.13 - - 65.13
Rigid Plastic 4.72 2.83 - 1.89
Plastic container
(transparent) 6.04 3.62 - 2.41
Plastic container
(white) 3.69 2.21 - 1.47
Plastic bag
(film) 71.61 - - 71.61
Other plastic 11.61 - - 11.61
Steel 11.49 9.19 - 2.30
Aluminum 0.32 0.26 - 0.06
Glass 10.83 - - 10.83
Others 6.09 - - 6.09
Residue 67.43 - 67.43 -
Total 600.00 18.12 408.46 173.42
)
4-3
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4-3
Items (tons) (tons) (%)
Food 154.13 61.65 60
Garden 49.30 19.72 60
Paper 71.01 28.40 60
Carton box 11.85 4.74 60
Wood and Straw 36.22 14.49 60
Textile 18.51 7.40 60
Disposable nappies - - -
Rigid Plastic - - -
Plastic container
(transparent) ) i )
Plastic container
(white) ) i i
Plastic bag
(film) ) i i
Other plastic - - -
Steel - - -
Aluminum - - -
Glass - - -
Others - - -
Residue (food) 61.34 24.54 60
Residue (wood and straw) 0.25 0.10 60
Residue (paper) 3.41 1.36 60
Residue (others) 2.44 2.44 0
Total 408.46 164.85 -
2008
60
Food, Garden, Wood and straw 45
Dvolume,p3 (tons/day)

173.42 + 164.85
=338.27
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Dvolume,PJ
( )coD
COD( Chemical Oxigen Demand)
AMO0025
COD

ERcob = BEcobp — PEcop

ERcop COD (mg/l)
BEcobp COD (ma/l)
PEcop COD
COoD
ERcop = BEcop — PEcop
= 1463 (mg/l) 850 (mg/l)
=613 (mg/l)
BEcoo 2008
PEcobp
PEcop COD (mg/m3)
COD

Total Organic Carbon)

2008

TOoC = 27.9 (%-dry)

4-5

(mg/l)

2008

CDM
21

COD

TOC(



LFG

TOC = 16.2 (%-dry)
TOC
1-(16.2/27.9)  =0.419355
= 41.9 (%)
COoD

PEcop = BEcop x (1-0.419)
1463 x (1-0.419)
850

PEcop 3-18 Pcopy

4-6
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Abbreviations

CDM Clean Development Mechanism ( )

CER Certified Emission Reduction ( )

COD Chemical Oxigen Demand ( )

DNA Designated National Authorities (CDM ) )

DOE Department of Environment ( )

FRIM Forest Research Institute Malaysia ( )

IPCC Intergovernmental Panel on Climate Change ( )

IRR Internal Rate of Return ( )

LFG Landfill Gas ( )

MBT Mechanical Biological Treatment ( )

MCA Malaysia Communist Party ( )

MEWC Ministry of Energy, Water Resources and Comunication (

MHLG Ministry of Housing and Local Government ( )

MIC The Malayan Indian Congress ( )

MNRE Ministry of Natural Resources and Environment ( )

MSW Municipal Solid Waste ( )

NCCDM National Committee on CDM (CDM )

NGO Non-Govenmental Organization ( )

NSCCC National Steering Committee on Climate Change (

PDD Project Design Document ( )

PIN Project Idea Note ( )

PTM Pusat Tenaga Malaysia ( )

PVC Polyvinyl Chloride ( )

RDF Reuse Derived Fuel ( )

REPPA Renewable Energy Power Purchase Agreement (SREP )

RM ( ) 1RM=26.34638 (2010/03/03 )

SB Stabilized Biomass ( )

SPC Special Purpose Company ( )

SREP Small Renewable Energy Power Programe (

TNB Tenaga Nasional Berhad ( )

TOC Total Organic Carbon ( )

UMNO The United Malays National Organisation ( )

UNFCCC | United Nations Framework Convention on Climate Change (

)
3R Reduce( ) Reuse( ) Recycle( )




