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1-3

1-1 Malaysia Palm Oil Board
ANNUAL AVERAGE PRICES OF OIL PALM PRODUCTS : 1980 - 2003 (RM/TONNE)
CPO PK CPKO  |RBD Palm Oil RBD Palm | RBD Palm PFAD FFB (1%
Year (Local (Ex-Mill} (Local | (FOB Bulk) Olein Stearin  (FOB Bulk) | Extraction
Delivered) Delivered) {FOB Bulk) | (FOB Bulk) Rate)

15980 919.00 571.00 n.a n.a na na na n.a

1881 954.00 £34.004 1,127.00 1,183.00 1,194.00 1,052.50) na 8.92
1983 &20.00 426.50) £90.00 970000 1.000.00 BE5.50 na 7.32
1983 991.00 G78.00 1.428.50) 1,114.00 1.164.00 9G63.00 na g.20
1884 1,407.50 918,00 2.108.50 1,720.50) 1.815.00 1,282.00) na 13.18
1984 1,045.50 534.00 1.154.50 1,258.00) 1.253.00 995.00) na .38
1886 578.50 323.00 578.00 663.00 715.50 569.00) na 4.66)
1887 773.00 452.50) 908.50) 831.50) 872.50 765.50) 6185.50 £.95
1884 1,028.00 §21.00 1,210.50 1,081.50) 1.117.00 1,051.50) 786.008 .45
1989 522.00 550.00) 1,083.50 891.50) 905.00 833.00 604,50 819
19490 T00.50 394.50) T63.00 753.00) T87.50 G53.00) 548.50 G.14
1991 836.50) 511.00 97450 B891.50 962.50 GE3.50) 573.00 7.60
1892 916.50 657.50) 1.342.50) g70.00 1.051.00 779.50) 681.00 8.4
1983 £20.00 452.50) 958.50) 956.50) 1.008.50 B47.50) 635.50 7.70)
1894 1,283.50 716.50) 1.533.00 1,381.50 1.471.50 1,077.00) 782.50 11.64
1985 1,472 50 737.00 1,583.00 1,586.00) 1.628.00 1,343.50) 1.044.00 13.89
1996 1,191.50 806.50 1,686.50 1,273.50) 1.352.50 1,017.00) 847.50 11.89
1897 1,358.00 756.50 1,721.00 1,443.50) 1.559.00 1,132.00 741.00 13.91
1998 2,377.50 1,115.50) 2,525.50 2,486.5() 2.614.00 1,855.00) 1.430.50 23.99
1894 1,448.50 1,069.50) 2,439.00 1,514.00 1.638.50 1,076.00) 852.50 15.30)
2000/ 99650 706.50) 1,707.50 1,030.00) 1.083.50 786.50) 604.00 8.79
2001 594.50) 447.50) 1009.50) 936.50) 968.00 754.00) 661.00 8.11
2002 1363.50) £61.00 1409 50 1354.00) 1447 .50 1275.50) 1084.00 13.19
2003 1544004 732.00) 1585.00 1613.50) 1695.00 1399.50) 1171.508 15.62]

Mote :n.a Not Available
Source : MPOB

1-2 Malaysia Palm Oil Board
L FALK FPLANTED AREA ; 19 5-8M (HELC TARES)

Toar P Malaysia Sabah Toial
1497k g g [ SN
197 529, 558 59,708 1 500
14 91 I K BE1.814
1478 5 5 5.1 352 5
K g E30 53 ah 543 =80
1080 93 2 T4 i D3 30
651 i i 4 0 1 107
1942 110,71 o, 5! 1B 7
1983 128 24 15, 58 1,255 )
108 10,5 F e 0
1 HBE 161 5 20, 50 LI Lol
|5 1526 25,74 15993
194 182 515 281 r£e
1550 13 L 1 oy O B
148 252 954 49, 20 5 S5
1595 £ B, OIS 200 45
1158 #5054 Y 2 i oz
1882 Tl BAAE 143 25T &
1943 47123 a7, 02 2 308 a2
EE X ¥ 83 A i 2 411 o
| 1,503,171 18 BE & 540 ]
| Lo 1,544 =il LR R Bl e
194 1959 a4 1Dy, 128 o N L
|68 1,587 1 o2 A HB 43 =1
108 2051~ 41,322 1310, 47 5 5
& i’ L 10K Fre e el ol 0
P | 5 10027 348 74808 195 01
2002 218 10589 d14d, 25 G024
LU L4021 1.1 - Rrd ol
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1-3 ( Malaysia Palm Qil Board)

NUMBER OF MILLS AND CAPACITIES 2003 (TONNES FFE / YEAR)

Total Wil A Al End OF 2005
uuwl—mh Wills Under

Planning &nd Tatal
State [ in Operation] Not In Operation | Construction
No. | Mo. | Capacity | Mo. | Capacity | No. [ Capacity | No.

[lohore 2,000 o4 Jdgigd IR Y 15 A2 400
foadah K SR F. B8 0] & H.36,001]
Faalaran H 161920 4 16194
fMalacca & ML 5 i 3217 400 i 216000 1 3433400

"ahsing 1 144000 o 1334350 K T20 200 1 4320000 T4 14495 200
Fanang 438 000 3 438 000
Farak 4 B.205, 320 1 2000 1 44 0] 44 B421.5820
Faalangor : 1878 B 24 3ATH B
T & pganu 51 200 14 271520
E.nmmia . 576, 48,438, 2,264, 16

E.abah 22 253 00 1464 0 2 005, D0
S arawak = G0, 4 3E6 40 OG0 3 6,812 400
Caban aarawa | 4 G0 a7 1 ﬂlli s LS IR
MALAYSIA 4 1asp0d 3o 75578920 s 000 410 Hm.n
Source | MPOB

Empty
Fruit Bunch Fiber Kernel Cake Palm Oil Mill Effluent
Sludge
EFB
1-1 EFB
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1980 267.3PJ 2000 1,167.1PJ

2005 1,699.8PJ 1980
391.8PJ 2000 1,674PJ 2005 2,374P)
2- 2-2
2-1 National Energy Balance, 2001
1995 2000 2005 1995 2000[2000 2005
PJ % PJ % PJ % % %
676.0 72.8| 804.3 68.9 | 1139.0 67.0 3.5 7.2
81.1 8.8 120.0 10.3 184.8 10.9 8.2 9.0
141.3 15.2 | 205.0 17.6 | 320.0 18.8 7.7 9.3
29.8 3.2 37.8 3.2 55.9 3.3 4.9 8.1
928.2 100.0 | 1167.0 100.0 | 1699.0 100.0 4.7 7.8
2-2 National Energy Balance, 2001

1995 2000 2005 1995 _2000[2000 2005

% PJ % PJ % % %

36.4| 432.9 37.1] 650.0 38.2 5.1 8.5

35.3| 4228 36.2| 6425 37.8 5.2 8.7

12.8 147.8 127 2132 12.5 4.5 7.6

13.5 142.8 12.2 165.2 9.7 2.6 3.0

2.0 20.8 1.8 28.9 1.8 2.2 6.8
100.0 [ 1167.1 100.0 [ 1699.8 100.0 4.7 7.8
1995 2000 5.0% 8.0%

2020

11



MITI

41.9%
2003

26.2%
2.6%

20

2002

1973 1974

PETRONAS
1975
MDTCA
1970 1990
1990

17.8% 13.8%

73.2% 16.5% 7.0%

10
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(Ministry of Energy, Water and Telecomunication
MEWT) 1
1 2004 Ministry of Energy, Communications and Multimedia

1)

3)

4)

5)

6)

ESCO
8)

2005 5% 750MW

2 CDM



Ministry of Natural Resources and Environment
NRE 2
NRE National policy
Malaysia's Green Strategies 7

2 2004 Ministry of Science, Technology and the Environment

CDM
2002 9 4 CDM
CDM 2002 8 CDM
Economic Planning Unit United Nations Development Programme(UNDP)
CDM
2003 10 ASEAN Seminar on CDM Business Opportunities for
Cogeneration Projects ASEAN

CDM 2-1

14



National Steering Committee on Climate Change

National Committee on CDM

—

~

Energy Technical
Committee

Forestry Technical

Committee

CDM Energy Secretariat CDM Forestry Secretariat

2-1 CDM
Mechanism (CDM) in Malaysia

Economic Planning Unit/Clean Development

1) National Steering Committee on Climate Change (NSCCC)

Designated National Authority

1994
NRE(
Secretary General
NGO

2) National Committee on CDM
2002
CDM
NSCCC
NRE  Deputy General

3) Energy Technical Committee
CDM
MEWT MEWT CDM

4) Forestry Technical Committee

CDM )

CDM

15



Ministry of Plantation Industries and Commodities 2004

CDM
Ministry of Primary

Industries

5 CDM Energy Secretariat

Pusat Tenaga Malaysia PTM/

Energy Technical Committee

6 CDM Forestry Secretariat
Forest Research Institute Malaysia FRIM

Forestry Technical Committee

2-2 2-3
Project Idea Note  DNA NRE

1 Operational Entity

Validation 2
Project PIN DN A
Developer Tl {NRE)
pp———— Compliance
Initial Check .
-~ of National Sector

Secretariat

Criteria

. " -
Non-Compliance - -
Technical N
Asse

Recomime ndations

Technical
Committee

L

EEsment

i

Shotcomings i A —

& i : Opinion and NOCDM

" i Recommendation
b e i e e —— _+______.______________________'
Revised Approval
Review
and
decision
Rejected Conditional
% Approval
I I 2 WEEKS I 2WEEKS I IWEEKS I IWEEKS I
2-2 CDM

16



Project

Developer
3 I o
(“iuihdlt‘:ﬂltlml _47 Renewed
Consultant -
Approval ) approval
-~
POD {}[)Ii.l;.lil.l:ﬂ.jl
b
Validated _ Secor
P ¥ DNA Secrelarial
.

L
Confirm Benewed Mo | Conformity
Approval in the with PIN
NOCTM

.

Host Country
Leter of Approval

CDM

2WEEKS

CDM 2

Sustainable Development

Sustainable Development

Sustainable Development CDM

17



18



EFB

EFB

3656MW

CDM
CDM

Kulim (Malaysia) Berhad

Kulim

10

Kulim

EFB

Small Reneable Energy Power Programme/

Tenaga Nasional Berhad/

EFB
EFB

2001

Dr. Nadzri

1975 7

TNB

MW

SREP

EFB

SREP

19



1984 1990
1994 Natural Oleochemicals Sdn., Bhd.

3-1

Kulim (Malaysia) Berhad

Plantation Manufacturing Property Other Investment

3-1 Kulim Kulim  Annual Report
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Annual Report

2003 2002 2001 00 1080
RWOOD  RMODD  RMOO0 RMTOD  RMOOD
NET ASSETS
Property, piant and eguipment LBIBE08 2895571 2MBZ12 ROGASOZ 3,070,728
ImestmEnts I assoclatas (1R TR N V! N ¥
Lon tem nvestments WHE B mA MET 514
Lanid Rk for fulire development MEE R4 M4 EAAZS 9043
CuTe assels SIS SRR 5RO 4700 SO0
Deferied fam expenditure 21 25m 1,508 143 1,480
Goeetall on consoidaton yME o7 PEE A -
Totel assls IENNG  3IB2W  J4ZBRIA  3SEAIST 1784265
Curret Iabilies {I3888T (5463 (A3B1O0  RS0CGE  (09907)
Tarm bans @072 F07E) @SS AN (RIBANN)
Mincely Inlerect @7 (92005 (BRI (V3456 (2365
Defaried taxation 072 (40 (3SE (4226 (199,355
LMLEE0  20901%  21BEN 210288 275547
SHAREHOLDER'S FUND
Share capll M MsA M@E 0SB 95
Resanes LU0 20956 200002 20D 2162000
132560 21901%  212BEI0 2IBOZAE 2256547
[URNOVER
Plentation cperation SEEN 517381 302000 AEITED GIAAEE
Manufachuring WIS 0Im AN WesE AR
Property cselopment WO So0M  3BEE @A0 M5
Holel and sences - - 2 WS 36
Propety Imastment 5T 4206 130 2805 2005
10066 9007 J02SS  BEAIG4 095265

3-1 5 Kulim
2007 2002 | 2000 190
RM'O0D RMDO0  RMTO0 RM00 RMDIO0
FROFIT
Operating proft |30 17117 5,588 5945 mIIm
Share of profts ess sses 0
mEsOClatE Companies 5,324 11,420 7116 5,165 5,570
Profit before fExaton WaEa 182613 12,704 (180) RS
Taxation (66,676 [46,460) (SO0 110 (36,085
Minerity Intarest (38,797)  (B4ESY  (AGE0D)  (E0EE (ERA)
Profitiioss) attrbutebla o Sharshoiders
of Kulm aaysa) Baad 105,221 107,279 (B9E  (ELOTE 201,15
Retained profit brought forward
- 85 prEously rEported BO1062 | | 23EEET | | 23B65 | | Pe7an7 | | 116964
- prior year adjustment = 15,881 5050 21,87 BABT
- a5 rEstatar 01062 25pEMA 7723 3N90E4 127481
B06,283  353BP7 730487 ESUITE MBAW
Reali=ation of revaluation reserva
on dspasal of land 85566 160,647 5170 - -
Transfar fom I;EI'IEFE| and
replanting reserves = - 10,757 -
Appropiatons- Dividends net of tax) B810  (13612) {5 B0 9,453 0,453
Retained profits carad forward 645088 S01062  2sRAME RATZE MBT5
FERE ORDINARY SHARE OF EMO.30 PEE SHARE
Earmingsfioss) (san)
Bask 55,56 51,57 1.39) {12.78) 10640
Fuly itz = - - - -
Diicknd rabe [3) 10,00 10,00 1000 10.00 20,00
Diicknd yield [3) 1.56 1.0 333 .20 1.7
Met tangible assets [M) 12.18 1.5 11.25 11.52 .54

hoite:

a.  The basls for compuling per Ordinary Shame are sat ot in Mok 3 o the Fnancil Stataments

b, Dirddend rate and divddend yield per Ordinary Share are based on the shares entified to dividends

2003 2002 2001 e 19E8
L PALM
FFE Productian
Fracessed by awn mils {Tonmes) A85,482 AEE 043 14063 127,884 545,032
5ol o olhers (Tonmes 120527 81810 82,096 B0,213 B, 6ES
Tonmmeg BOG069 556,533 528,158 542,067 628,727
flekl per malure heclarz (Tonnes 28.01 2308 2267 2351 25.65
Aurerage saling prices
Falm Ol (R per fonne peally dellered 1544 1,155 et 1] 1122 1,652
Falm kernels ("M per fonne exi-mill 732 &0 448 I 1028
REUBBER
Freduction ol 304,074 135318 278,073 G606, 955 GE1,954
Wlekl per malre heclare fLin} 1.522 1,508 1,337 16812 1234
Ayerage s21ing price
Pracessad nibbar [sen par kg ex-factory 353 370 347 351 301
PR TLOR
Pam Ol
from Group estates (Tonmes 91,358 BE,Q8E 84,634 BE,824 100,912
from Purchazed crops Tonmes) 36,372 36,962 36,663 36,6817 35,248
(Tonmes) 127,730 125948 121,297 126,341 136,158
Pam kernels
from Graup estates fTonmes 24,812 26,826 2E,6TE 28,556 12165
from purchasad crops fTonneg 1114 10,592 10078 10,082 0,585
(Tonmes 35026 KRR 36,756 KA ] 41,752
Rutber imainty premium orades)
from Graup estates fLir) 304,074 135318 28073 [l 61,954
from purchasad craps fLir)] = 428,533 2188042 31E3, 38T 398G 501
fiin] 304,074 9234912 2 AEE115 1 800,383 4,678,535
AREA STATEMENT ([N HECTARES)
Flanted area
il palm
malre 22520 24,278 23,300 23,058 24,556
Immatre 6,764 5,01 &347 57180 LETS
Rubber
malre 351 41 401 401 GBS
Immatre - — — — —
Fruk=
mare* 176 2 3RS 285 253
Immatre® 133 — 176 = 5] 21
Cther crops
malre ] ] 1 7 T
20,641 20737 30,055 26,615 26,803
Fasaye land, buldng siles elc. 1,544 1,378 1,562 28B4 1.055
Titied area 31,185 INE 1,617 11,510 20,858
* Infer-row plantig vt ol pam

21



Kulim Ladang Tereh
Ladang Tereh 175  /
EFB 184 /
Ladang Tereh
EFB Senenak 88
/ EFB Ladang Tereh
272/ EFB
3- 2 Ladang Tereh
Kulim EFB
E‘_. ............ ?b_i‘r? ......... __i g ............... ——— E* e r———— _.‘E
; f i
i il (EEEE ) i
i i f b et .
2004 AR P | eEEnsru s g
Kulirn (Malavaia) Barhad | i
10 i 4o F i R LD i
[ Hodrskaz- By i
i FodzsHEFERE I
i -COMBHE S 1T S ;
! ] i
i B A - i LLFE Wk 3855
IJEE ; JEET A A I~ :
il. i | et oRRERERE
Tl ARDCIMBRELTOT AN
Liaed F
REIL—27 BASUMMBATH/A
3-3 . : PODKS Ikl
AR AR LR WAENRT IMERR
3-3
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(Circulating Fluidized Bed)

3-4
EFB
EFB
L Ab-TE kil RN .
: A wba |[

Ei ]
]
ot
[

L uLHiEmE =EC EWEEE cFEr
%, I I- g
[}

| hmmEm  TAER )

5
ikl

RFaEEE
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EFB

45

65

EFB

EFB

0.3 600 800

500

H,O
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3-5

EFB
EFB
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EFB

EFB 45%
EFB ;173 / ; 45% -

b) EFB
EFB
C; 50 %
H; 6.0 %
0; 41 %
£ 3.0 %
HHV; 18,003 ki/kg 4,300 kcal/kg
LHV; 16,747 ki/kg 4,000 kcal/kg

c)
EFB 2173/ -450%
3-2
3-2
(/) ki/kg
EFB 173 45.0 53.35 1.65 8,112
173/ x
1,900kWx 2
( )
24 8,000 /

26




600 800

© ©

'S

d)

FDF

IDF
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3-3

337

16

28

1,000
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12

20 15

20

30 31 31 29 23 31 337
0 0 0 2 5 0 28
8,088
x 7
1 1,000hr x 8 16h
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ka/h > ka/h > ka/h » ka/h ka/h
EFB 7220 8,674 8,674 8,674 24018
6224 4,083 583 583 1818
13,444 74 0 0 25836
143 0 0
12974 9257 16589
25846
—>] ka/h] > kg/h
[ 466 | 3,500
74
143
3716
KWh/h > kKWh/h » kKWh/h » kKWh/h kKWh/h
EFB 16,269 11,794 10,704 10,704] 3,800
586 3,075 877 10,704 1,634
16.855] " 186 § 213 1,504
________ 1799 3075 586
16855 14869 3,180
EFB 10,704
8,112 kJ/kg 5,544 kJ/m?,
EFB
A v
P
Mk /
B !
3 MK T
h \I:[/
EFB 2);
-1
“
i
* (FDP)
A
*2
-1
.1 <—®7
&) 31



EFB

727.5

3-4

EFB
Ladang Trerh
Sedenak

272 t/d
(184 t/d)
(88 t/d)

3,800 kW
592 kW
3,208 kW

8,000 h

25,664 MWh

0.17 RM/kWh
491 /kWh

126.1

EFB

75.2

32



SREP

90% 180 RM
3-5
4
3-5
RM
11,984
6,379
3,020
836
506
378
190
77
4
23,374
3-6 National Energy Balance Malaysia
2000
kt GWh MW
424 263 30
2,177 598 68
17,980 3,197 365
300 218 25
31,500 1,587 177
52,381 5,863 665
2001 5 11
SREP) SREP
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SREP 2002 9
Sukuro
Bumibiopower Jana Landfill

SREP

SREP
SREP

SREP 21

33kVv

10MW

12

24

30%
SREP 2000 10 28 2002 12
2005 12
TNB
0.21RM/KW

10km

TNB CEO Datuk Plan

11

10MW

30%

0.17RM/kW
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SREP

SREP TNB
SREP (Renewable Energy Power Purchase Agreement REPPA)
TNB (kW)
TNB
9 5
Peak Hours Capacity Factor(PHCF) 70
10
PHCF=TPHE/(MDP x AMPH)
TPHE TNB (kwh)
MDP (kw)
AMPH 8
TNB
TNB
TNB
700
24
TNB

(kWh)

TNB

35



TNB

TNB
TNB
700 kw 10 kWh
5 TNB

SREP

SREP
SREP 3-7 3-8
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) Energy Commission

v

Energy Commission

—

yes
yes
no no
no
yes
ST
@ .
A\ 4 yes \ 4
no
—
YES
no|
yes
v
3- 7 SREP SREP GUIDELINES
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3MwW 15,000
3MW 10MW 25,000
SREP
EC
|
v v
' '
/
0&M

3-8

SREP GUIDELINES
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3-7

3-7 SREP

Energy Commission/

SREP

No.

M1

M2 [ M3

M4

M5

M6 | M7

M8

M9

M10f

Mi1

M12

M13

M14|M15

M16|

M17]

M18|

M19

M20|

M21]

v

\4

\4

A4

10

11

A4

SREP

SREP

70%

39



60%

SREP

SREP

2004 9 SREP
Commission

56 SREP
IPP

SREP

SREP

SREP

70%
70%
56
6
PPA
10km
Energy Commission TNB
SREP
SREP

100%

Energy

SREP
PPA

SREP

13.5km SREP
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&

9
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Kulim

3-10

10

Kulim

10

12

10
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500 275 132
33 11 6.6 415/240
11
11 11

11
Aerial Bundled Cable
5.0

Kulim

11

Aerial Bundled Cable

240

13.5
40

66 66

240

RM3,150,000- RM1=¥28

33

8,800

44



—Protection]  —{Protection

@0 @@

3-11
11
Triplex XLPE Cable
5.9
RM3,50,000- RM1=¥28 9,800

240

45



11
Triplex XLPE Cable

240
13.5
40
®

(©

. 3

¢ (potsior]

© ]

®
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3-8

Aerial Bundled Cable

Triplex XLPE Cable

1
RM3,150,000- RM3,50,000-
RM1=¥28 8,800 RM1=¥28 9,800
O
/
O (@]
Kulim

47




48



Malaysia Environmental Quality Report

2002

1960
pH
DO BOD COD NH;-N
SS 6 WQI Water Quality Index
3
“ 7 \WQI=81 100 “ ” WQI=60 80 “  ” WQI=0 59
120 927 53% 33%
15% 2001 2002 50.0% 52.5%
39.0% 35.8% 11.0% 11.7%
4-1
2001 2002
SS
4- 1 “ ” Malaysia
Environmental Quality Report (2002)
2001 2002
BOD 18% 18%
NH;-N 20% 24%
SS 33% 23%
4-2 BOD

49



4- 2

BOD 2002
Environmental Quality Report(2002)
BOD
% t/ %
7,126 52.6 1,144 95.0
1,451 10.7 14.8 1.2
813 6.0 3.0 0.2
547 4.0 2.1 0.2
435 3.2 2.0 0.2
1,891 14.0
364 2.7 19.6 1.6
106 0.8 1.9 0.2
807 6.0 17.2 1.4
13,540 100 1,204.6 100
4-1
WQI 82 2002 “ ”

Semberong

Malaysia

50
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20% APl Air Pollution Index
APl  PM10 CO NO, SO, O; 5
5 PM10 10

Selangor Negeri Sembilan Sarawak “ ”

4-3 2002 2 3 7
9
4-4

4- 3 2002 Malaysia Environmental Quality
Report(2002)
Klang Valley 2002 2 3 Selangor  Kuala Lumpur
Sarawak 2002 7 9

4- 4 Malaysia Environmental

Quality Report(2002)

Sabah,Sarawak
19 19 38
12 12 24
1 0 1
1 0 1
PM10 2 2 4
35 33 68
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4-1 Muar  Larkin
4-5 3 4 “ 7 “ 7
“ 7 4-6
4- 5 Muar  Larkin 2002 Malaysia Environmental Quality
Report(2002)
%
Muar Larkin Muar Larkin
42 165 14.2 55.6
250 129 84.4 43.4
4 3 1.4 1.0
296 297 100 100
4- 6 Malaysia Environmental Quality
Report(2002)
1 8 24 3
(O ppm 0.10 0.06
CO ppm 30 9
NO, ppm 0.17 0.04
SO, ppm 0.13 0.04
PM10 | p g/m? 150 50
TSP u g/m? 260 90
Pb u g/md 1.5
PM10 PM10
1997 50p g/ @ 2002
50p g/ @ 1996
PM10 Sarawak
SO, 1996
NO,
O, 1997
2002 1 4.7% (O
NOXx
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(6{0)

Pb 80 91 98
Pb 2002
2002
6.4% 1,200 Kuala Lumpur  Labuan
255 21.2% Johor 167 13.9% Selangor 147
12.2% 1.9% 14,414 Johor 1,706
11.8%
2002 4-7
4-8 4-8
4- 7 2002 Malaysia Environmental Quality
Report(2002)
mt
CcoO 2,959,132
HC 158,894
NOXx 241,405
SO, 219,766
PM 77,414
4- 8 200 Malaysia Environmental Quality
Report(2002)

80.4

9.0

1.2

8.8

0.2

0.4

100
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2002 4-9

4- 9 2002 Malaysia Environmental
Quality Report(2002)
t/ %
Kualiti Alam 85,797 20.6
3,110 0.8
204,666 49.1
17,779 4.3
15,458 3.7
2001 89,244 21.5
416,054 100
4-9 3.7% 6
35 2002
24.0% 16.6%
26.0% 21.4% 18.4%
70,763 t/ 3,110 t/

2002 Malaysia Environmental Quality Report
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1974 1987 Environmental Quality (Prescribed

Activities)(Environmental Impact Assessment) Order 1987 19

19

10

10

Site Suitability Evaluation
Pre-Siting Evaluation
Guidelines for the

Siting and Zoning of Industries

65db
55 45db
1978

1979 A B
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1974

1979
A B2

250m

4-10

B
B
4- 10 Environmental Quality (Sewage and Industrial
Effluents) Regulation, 1979
mg/liter
No
A B

1 Temperature 40 40

2 | PH PH 6.0 9.0 5.5 9.0
3 BODs at 20 20 50
4 CODcr 50 100
5 SS 50 100
6 Fat,oil & grease ND 10.0
7 Cu 0.20 1.0
8 Mn 0.20 1.0
9 Ni 0.20 1.0
10 Sn 0.20 1.0
11 Zn 2.0 2.0
12 Fe 1.0 5.0
13 |3 Cr¥ 0.20 1.0
14 B 1.0 4.0
15 Phenol 0.001 1.0
16 Free Cl 1.0 2.0
17 s* 0.50 0.50
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18 Cd 0.01 0.02
19 T-CN 0.05 0.10
20 Pb 0.10 0.5
21 |6 Cré 0.05 0.05
22 As 0.05 0.10
23 T-Hg 0.005 0.05
17 10,13 2 A 0.5mg/liter B
3.0mg/liter 1.0mg/liter
2B
0.2mg/liter 1mg/liter
COD COD¢,
2
CODyy COD,
CODyn 3
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1978

3

4-11
4- 11 Environmental Quality (Clean Air)
Regulation, 1978
! (1) No.1
No.2
2
1) 0.2 g/Nm?
) 0.4 g/Nm?
1) 0.3 g/Nm?
0.4 g/Nm? 2
2
0.2 g/Nm?
0.1 g/Nm?
©)
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0.12 g/Nm?

1. Hg 0.01g/Nm?
2. Cd 0.015g/Nm?®
3. Pb 0.025g/Nm?®
4, Sh 0.025g/Nm?®
5. As 0.0259/Nm?®
6. Zn 0.1g/Nm?
7. Cu 0.1g/Nm?
1. 3.5g/Nm®
2. 0.2g/Nm?
3. 0.2 g/Nm?
4, 0.4 g/Nm?
5. 0.02g/Nm?
6. 0.1g/Nm?
7. 5ppm
8. 1.79/Nm?
9. 2.0g/Nm®

11 5 24 15

2 24 60 /

32 0.04g/ Nm?®
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1974

1974
21

21

65db

23

55 45db
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PDD
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PDD

3.8MW CDM CDM
Appendix B, the Simplified Modalities and Procedures for Small-scale CDM
Activities Version03 CDM 1
15MW
PDD Project Design Document CDM
PDD
PDD
Kulim
EFB
3.8MW
TNB 25.7GWh
CDM CER
Certified Emission Reduction
DNA CDM

CDM

CDM

T &

CDM

64



b)
c)
d)
e)
f)
a)
b) 100,000RM
EFB
EFB
B Appendix B
GHG
CDM
6
Kulim

EFB

A Attachment A to Appendix B

CER
2.55% 21

IRR15%

CDM

4

investment barrier

IRR10%
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S&P

A %
IRR
3.8MW
EFB
IPP
13 7 GHG
CDM
CER US$10/ CO2 IRR
5.45%
CDM
CDM
CDM CDM 1.D
2

CDM CDM 1.D

2004 PTM Pusat Tenaga Malaysia
Final Workshop, CDM Capacity
Building Project, PTM, 15 January 2004
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IPP

PTM
0.595kgCO2/kWh
25,664,000kWh
0.595kgCO2/kWh

25,664,000kWh/ x 0.595kgCO2/kWh 15,270,080kgC0O2/

EFB
EFB

EFB
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EFB

EFB

4,736MWh
80km EFB
15t 1,954
312,576km 1996 IPCC
1.108kgC0O2/km
346tC0O2
CDM I.D
346tC0O2
2%
EFB
15,270tC0O2/ 0tCo2/ 15,270tCO2/
21 320,670tCO2  15,270tCO2/ x 21
CDM I.D
TNB

TNB
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2712/ 65
3.800MW
0.522MW
8,000 /
RMO0.17/kWh
21
727.5
77.2
US$10/tCO2 US$5/tCO2
0.595tC0O2/MWh

109.83 /US$ 2890 /RM 04 10 14

28 SREP
2
2

436.5

10

2.02 Commercial Interest Reference Rate 2004

12/14 8.5
6-1
6-1
US$10/tC0O2 Us$ /tCO2

IRR
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CDM

2002 CDM CDM
2002 DNA
(Conservation and Environmental Management Division, Ministry of Natural Resources
and Environment) 2003 8 CDM
CDM
PTM(Pusat Tenaga Malaysia)
FRIM(Forest Research Institute Malaysia) CDM
CDM CDM
CDM
EFB
5 CDM
CDM
CDM CDM
CDM
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IRR CDM

GHG
CDM
PTM 2002 TNB  “approximate operating margin”
”build margin” ”the weighted average

emission of the current generation mix”
CDM

TNB

2002
PTM
2002 PTM TNB

16 10  PTM TNB PTM
0.595kgCO2/kWh
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CDM

CDM
CDM

CDM

CDM

SREP

CDM

EFB

2001 COP7 CDM
CDM 2004 11
OE
CDM
Validation
CDM
PPA
SREP
EFB
CDM
EFB

18
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SREP TNB TNB
Renewable Energy Power Purchase Agreement

1991 2001 GDP 6%/
3.3%/
BRICs

TNB
IPP
0&M
FS  SREP CDM
PPA TNB
CDM
CDM
CDM

AMO0013 Forced methane extraction from organic waste-water treatment
plants for grid-connected electricity supply
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Kulim

EFB Shells Fibers

SREP Energy Commission

TNB

CDM/JI
CDM/JI
CDM/JI

TNB
TNB
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Small Renewable Energy Power SREP GUIDELINES

PDD ”Bumibiopower Biomass Power Plant Project in Malaysia”
PDD ”Kunak Bio Energy Project”
Determination of Greenhouse Gas Emission Baseline for the Power Generation Sector in
Malaysia
Malaysia CDM Information Handbook
CDM NEDO
Energy Conservation and Renewable Promotion Policies in Malaysia (the 6" ADRF
General Meeting 2004 Bangkok, Thailand)
RNEWABLE ENERGY POWER PURCHASE AGREEMENT
ENERGY DIVISION (the Ministry of Energy, Communications and Multimedia)
The EC - ASEAN Business Facilitator National Energy Policy Review

Electricity Supply Act and Regulations
Procedures for the Interconnection of Small Power Producers to Distribution Network
under Small Renewable Energy Program
Malaysia Environmental Quality Report 2002 Department of Environment / Ministry
of Science, Technology and Environment / Malaysia

11 12 3

Laws of Malaysia / Environmental Quality Act and Regulations All amendments up to
August, 2004 Published by: MDC Publishers SDN BHD ACT 127

Environmental Quality (Prescribed Activities)(Environmental Impact Assessment) Order
1987

Environmental Quality (Sewage and Industrial Effluents) Regulation, 1979

Environmental Quality (Clean Air) Regulation, 1978

15 3 31
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A. General description of project activity

A.1 Titleof theproject activity:
Biomass Gasification Power Generation in Malaysia (The Project or the Project Activity)

A.2  Description of the project activity:

A.21  Purpose of the Project Activity

The purpose of the Project is to generate electricity by utilizing biomass as fuel. The Project
involves the construction of a biomass gasification power generation plant with
approximately 3.8 MW gross generating capacity in Johor State in the southwest of the
Malaysian peninsula. The Project will supply 84% (25,664,000 kWh/year) of the electricity
generated to the Peninsular Malaysia (PM) grid through Tenaga Nasional Berhad (TNB)
under the national Small Renewable Energy Programme (SREP). The remaining 16%
(4,736,000 kWh/year) will be used by the power plant itself.

Biomass is abundantly available in the form of empty fruit bunches (EFB) produced by
pam oil milling. The adjacent Palm Qil Mill (POM) of Kulim Malaysia Berhad (Kulim) in
Ladang Tereh, with athroughput of 60 t/h of fresh fruit bunches (FFB) will provide all the
EFB it generates to the project power plant. Procuring supplemental supplies from another
Palm Oil Mill of Kulim (Sedenak POM) will raise the total EFB to nearly 150,000
tonnes/year: sufficient to fully fuel the Project’ s plant.

Increasing plant efficiency through the use of the Project’ s effective “ Circulating Fluidized
Bed (CFB) gasifier” will help promote biomass-fuelled power generation throughout
Malaysia as the most environmentally sound, socially beneficial and economically viable
technology for the country’ s future.

A.2.2 National CDM criteria and €eligibility of the Project

National Criteriafor CDM Projects

The Malaysian government initiated discussions to define their national policies towards
CDM soon after the Kyoto Protocol was adopted by consensusin 1997. With Malaysia's
ratification of the Kyoto Protocol in 2002, the National Committee on CDM (NCCDM)*
was established to review and approve proposals for CDM activities throughout the country.
In August 2003, the NCCDM set the National CDM Criteriawith which all CDM projects

! Chaired by the Ministry of Natural Resources and the Environment (NRE), the Designated National
Authorities (DNA) of the country.




must comply. The Project fully conformsto al these criteriaand recognizesits
responsibilities in helping fulfil the country’s requirements for sustainable development.

The National Criteriafor CDM projects are sited in Appendix 1.
National Criteriafor Small-Scale CDM Energy Projects

All the small-scale CDM projects applicable to the energy sector in Malaysia are required
by the NCCDM to show that they meet the following criteria:

1. The project shall be in accordance with one or_mor e of the sustainable devel opment
strategies of the energy sector such as:

a) Ensuring adequacy and security of fuel supply as well as promoting the utilization of gas
and renewable energy

b) Ensuring adequacy of electricity supply aswell asimproving productivity and efficiency

c) Developing the energy-related industries and services as well asincreasing local content

d) Promoting Malaysia as a regional centre for energy-related engineering services

€) Encouraging efficient utilization of energy, particularly in the industrial and commercial
sectors

f) Giving due importance to environmental considerationsin the sustainable development
of the energy sector

The Project employs an innovative biomass gasification power generation system (namely
the CFB gasifier) designed to significantly improve plant efficiency. (Refer to A.4.2.2 —
hereinafter, relevant section(s) are quoted in brackets).

Furthermore, the local content of the energy source will be increased by the Project due to
the enhanced utilization of biomass as fuel for power generation (A.2.3).

The Project therefore conforms to strategies b) and c) in criterion No.1.

2. The project shall conform to the environmental legislation/regulations of the country.

Based on careful study regarding the environmental legislation/regulationsin Malaysia, the
Project will strictly comply with criterion No.2 (F.1).

3. The project proponent should justify that the project utilises the best available
technologies, including local technologies

It isobvious that the Project will utilize the best available technology and know-how
introduced from Japan: one of the most developed countries in the field of environmentally
oriented technologies. Local technologies will also be actively exploited in the construction
phase of the project plant.



4. The project proponents must justify their ability to implement the proposed project based
on:
a) A locally incorporated company,
b) Minimum paid up capital of RM 100,000, and
¢) Likely sources of financing for the project

It can be shown that the Project is highly feasible with regard to the following:

a) The Project will be implemented with the support of Kulim Malaysia Berhad (KMB), a
100% local incorporated company. They are quite supportive of the Project (G.2).

b) Theinitial cost of the Project is estimated at JPY 727.5 million. Of the total initial
investment, 40% (or JPY 291 million: RM 10 million) will be provided as paid up
capital for the Project (A.2.4).

c) The Project is going to procure a bank loan covering 60% of the initial investment
(A.2.4). Besides financing the loan, the Project is considering raising 30% of the
common equity from some Japanese investors in accordance with item 11 of the
Guidelines for the Promotional of SREF? stating “ Foreign agency/company is allowed
to participate in SREP project with maximum participation equity of 30%.”

A.2.3  Contribution to sustainable development

Sustainable Development

To utilize abundantly available biomass and reduce overall dependence on limited
conventional sources of energy, the Maaysian government has formul ated policies and
programs to foster the development of renewable energy (RE). Both the Eighth Malaysian
Plan (2001-2005)* and the Third Outline Perspective Plan-OPP3 (2001-2010)* recognize RE
asthe country’s “Fifth Fuel” alongside qil, gas, hydro, and coal. The target set for RE isto
contribute 5% of the country's total electricity demand by the year 2005°. However, few RE
projects using biomass as fuel have materialized since they have, up till now, been deemed
unprofitable. The main factor resulting in poor economic performance has been their limited
combustion efficiency. The Project’s more efficient CFB gasifier system will enable such
RE projects to gain successful commercial acceptancein Maaysia.

2 “The Guidelines for the Promotional of SREP.”
http://www.ktkm.gov.my/template01.asp?Content |D=278& Cat_|D=2& CatType 1D=75& SubCat |

D=86& SubSubCat_1D=135

% P333, “The Eighth Malaysia Plan (2001-2005)", Economic Planning Unit, Prime Minister's
Department, April 2001. http://www.epu.jpm/my

4 P181, “The Third Outline Perspective Plan-OPP3 (2001-2010)", Economic Planning Unit, Prime
Minister’s Department, April 2001. http://www.epu.jpm/my

® “The Eighth Maaysia Plan”. Refer to the Ministry of Energy, Water and Communications
(KTKM)'s URL at http://www.ktkm.gov.my/print_details.asp?Content ID=105



http://www.ktkm.gov.my/template01.asp?Content_ID=278&Cat_ID=2&CatType_ID=75&SubCat_ID=86&SubSubCat_ID=135
http://www.ktkm.gov.my/template01.asp?Content_ID=278&Cat_ID=2&CatType_ID=75&SubCat_ID=86&SubSubCat_ID=135
http://www.epu.jpm/my
http://www.epu.jpm/my
http://www.ktkm.gov.my/print_details.asp?Content_ID=105

Environmental Sustainability

The palm oil milling process produces the following waste residues: empty fruit bunches
(EFB), mesocarp fibre, and pam shells. Currently, while all of the fibres and shells are
burnt as boiler fuel in each POM to produce steam and electricity for internal use, a
disproportionately large quantity of EFB remains unused. The most common ways of
disposing of unwanted EFB areto incinerate it (for afee) through the waste disposal service,
or otherwise ssimply leave it to compost in the field. However, both methods of disposal are
environmentally undesirable owing to indiscriminate incineration and the nuisance odour
from the rotten EFB. The Project will greatly contribute to the country’ s environmental
sustainability by promoting the effective disposal of unused residues as well as reducing
fossil fuel consumption in power generation.

Socia Sustainability

The project plant is designed to be more efficient and less labour intensive per unit of power
produced. However, as the plant features the first advanced biomass gasification technology
to be employed in Malaysia, a more skilled workforce is required for its operation and
maintenance. The Project will therefore create additional job opportunities directly
beneficial to the local communities and to their social environment. This, in turn, will boost
the country’ s employment rate and thereby contribute to sustainable social development.

Economic Sustainability

The most significant economic contribution by the Project isits capital investment. As
mentioned earlier (and further detailed in A.2.4) the Project plans to provide 40% of the
total initial investment (approximately JPY 291 million: RM 10 million) asits capital
contribution to this important activity. By optimizing access to foreign capital aswell as
new technologies, the Project will help Malaysia attain its goal of sustainable economic
development. In addition, the increased local content of the energy source used
(domestically available biomass) will help conserve foreign exchange by reducing the need
to import coal to address the country’s growing energy requirements.

It is also noteworthy that the socio-economic gap between communities in Peninsular
Maaysia and the island of Borneo has been posing a serious problem for the country’s
economic development. However, Borneo has great potential to be developed if the EFB
currently dumped there (more than 25 million tonnes annually®) could be utilized as fuel for
power generation. Taking advantage of the Project’s CFB gasifier and its beneficial features
(as described in A.4.2.2) would certainly contribute to improved living standardsin Borneo,
help the local economy, and realize the goal of national economic development.

® Table 2.17, “Maaysian Oil Pam Statistics 2003", Malaysian Pam Oil Board (MPOB).
http://www.mpaob.gov.my



http://www.mpob.gov.my/

A.24  Financial plan for the Project

Theinitia cost of the Project is estimated at JPY 727.5 million. Thisincludes costs relating
to the procurement of equipment, construction of the project plant, connection to the
electricity grid, and contingencies. Subsequently, running costs of approximately JPY 80
million, annually, will be required for the operation and maintenance of the plant.

Out of the total initial investment cost for the Project, it is assumed that 40% (JPY 291
million) will be contributed by the capital fund while the remaining 60% will be financed on
loan from commercial and/or governmental banks.

A.3  Project participants:

Kulim (Malaysia) Berhad  Project Participant

The Kulim Group's core activities are palm oil production, coffee and rubber plantations,
property development and investment, and oleochemical businesses. Plantation business
accounted for 58% of 2003 revenues, with 148,460 hectares of oil palm plantations
producing 1.24 million tonnes of FFB in Malaysia, Indonesia and Papua New Guinea.

JFE Engineering Corporation Project Promoter/ Official Contact

JFE Engineering is the engineering arm of the JFE Group, headquartered in Japan. Built on
atradition of manufacturing and the use of advanced technologies, JFE actively operates
internationally as a global engineering company serving customers, procuring equipment
and materials, and exchanging technologies with partners around the world.

The General Environmental Technos Co., Ltd. (Kanso Technos) CDM Advisor
Asasgpecialist in the environmental engineering business for over 30 years, Kanso Technos
has, in recent years, been stepping up efforts to deal with global environmental issues.
Kanso Technosis associated with Kansai Electronic Power Co., Inc, the second largest
utility company in Japan.
A.4  Technical description of the project activity:
A.4.1  Location of the project activity:
A.411 Host country Party(ies): Maaysia
A.4.1.2 Region/State/Province etc.: Johor State

A.4.1.3 City/Town/Community etc.: K.B. 538, 86009, Kluang

A.41.4 Detailed description of the physical location, including information
allowing the unique identification of this project activity:
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Figure 1. Project site

The project site will be located on the premises of Kulim Ladang Tereh POM in Johor State,
Maaysia(Fig.1). The project site consists solely of extensive oil palm plantations with no
residents except for those are employed by the POM who in the vicinity of the POM (Figs.2-
4).

Johor State is the largest producer of FFB in Peninsular Malaysia, with atotal planted area
of 660,000 and FFB production of 13.9 million tonnesin 2003’. Kulim owns 8,700 ha of oil
palm plantations surrounding the Ladang Tereh POM, from which more than 30,000 tonnes
of FFB are collected and processed in the POM annually.

" Table2.17, “Malaysian Oil Palm Statistics 2003”, MPOB.



Figure 2. Kulim Ladang Tereh palm oil mill

] et

Figure 3. EFB loading on atruck

Figure 4. Oil palm plantationsin the vicinity of the project site



A.4.2 Typeand category(ies) and technology of project activity

A.421 Typeand category(ies) of project activity

The Project appliesto Typel.D. Renewable Electricity Generation for a Grid under
Appendix B of the simplified modalities and procedures for small-scale CDM activities
(simplified M&P).

The Project Activity conforms to the project type and category selected because it uses
renewable biomassin the form of EFB asfuel at a power plant with 3.8 MW installed
capacity (under 15 MW) to generate electricity for the Peninsular Malaysia grid.

A.422 Technologiesto betransferred

The Project employs biomass in a high-efficiency gasification power generation system
using a“ Circulating Fluidized Bed (CFB) gasifier”, which is expected to be up to 1.5 times
more efficient than conventional biomass power generation technologies.

It should be noted that this technology can be flexibly applied to awide range of biomass
power systems, regardless of size. For instance, given that most of the country’s prevailing
palm oil mills are relatively small with a FFB throughput of 30t/h, the technology still
guarantees improvement in plant with high efficiency. This represents a significant transfer
to Malaysia of the newest and most appropriate technology for EFB utilization as fuel.

Biomass high-efficiency gasification power generation system

This basically consists of a process for the gasification of biomass pretreated by shredding
and drying, a gas cleaning and purification process for removing tar from the gases
produced, and an energy recovery process for power generation by gas engines. The
technological advance in this system is the inclusion of the “ CFB gasifier” in the
gasification process (Figure 5).

Biomass supplied to a CFB gasifier is partially oxidized by fluidizing air and quickly
pyrolyzed by the heat transfer promotion effect of the circulating particles whose large heat
capacity ensures that the volatile contents from the biomass are efficiently gasified. The
agitating effect of the circulating particles increases the efficiency of contact between any
residual solid content with gases such as air and steam, and the gasification reaction
progresses efficiently to produce a combustible gas containing mainly CO and H..

The details of each process are as follows (Figure 6):



Figure5. CFB gasifier

1) Pre-treatment Process.
EFB are shredded and pressed by pre-treatment equipment. Moisture content is reduced
from 65% to 45%, increasing gasification efficiency.

2) Gadification Process (Figure 5).

EFB (1) and air pre-heated to 350 (2) are introduced into the CFB gasifier. EFB are
pyrolyzed and gasified at around 600 t0 800 . The gas produced collectsin the top of
the gasifier (3) and the thermal medium is removed by the cyclone (4).

3) Purification Process.
The gas produced israpidly cooled from600 to100 inagascooler. A cyclonic
scrubber or wet-type electric precipitator removes dust, tar and moisture.

4) Power Generation Process.

The gas entersthe gasengine. The 500  waste heat from these enginesis utilized to pre-
heat air in process 2) and finally discharged from the stack. Surplus gasis returned to the
existing boiler for combustion.

5) Water treatment Process.

Moisture and tar generated and condensed in process 3) are transferred to awater treatment
system where dust and tar are removed and the water isrecycled. Tar is returned to the
existing boiler for combustion.
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Figure 6. Biomass high-efficiency gasification power generation system
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A.4.3 Brief statement on how emissions of greenhouse gases (GHGSs) by sour ces
areto bereduced by the proposed CDM project activity:

The Project will use biomass (EFB) as fuel for power generation. The renewable el ectricity
generated will be sold to the PM grid through TNB, effectively displacing fossil fuel based
electricity.

The Project will result in an estimated annual average reduction in CO, emissions of 15,270
tonnes.

A.4.4  Publicfunding of the project activity:
The financial plans for the Project do not involve public funding from Annex | countries.

A.45 Confirmation that the small-scale project activity isnot a debundled
component of a larger project activity:

The Project qualifies to use simplified modalities and procedures for small-scale CDM
project activities on the grounds that this particular project was originally initiated and
developed by project participants who had not previously been engaged in other CDM
project activities.

11



B. Baseline methodology

B.1 Titleand reference of the project category applicableto the project activity:
Typel.D. Renewable Electricity Generation for a Grid.
B.2  Project category applicableto the project activity:

Item 23in Type |I.D of Appendix B of the simplified M&P for small scale CDM project
activities states “ Type 1.D comprises renewables, such as photovoltaics, hydro, tidal/wave,
wind, geothermal, and biomass that supply electricity to an electricity distribution system
that is or would have been supplied by at least one fossil fuel or non-renewable biomass
fired generation unit.” The proposed small-scale CDM project is a renewable energy
project which uses biomass (EFB) at a power plant with a generating capacity of 3.8 MW (<
15 MW) to supply €electricity to agrid, and is therefore included in project category Type
I.D.

B.3 Description of how the anthropogenic GHG emissions by sour ces are reduced
below those that would have occurred in the absence of the proposed CDM
project activity:

B.3.1 Assessment of additionality

Asperitem 1 in Attachment A of Appendix B of the simplified M& P for small-scale CDM
project activities, the Project is required to assess its additionality by providing “ an
explanation to show that the project activity would not have occurred anyway dueto at least
one of the following barriers: (a) Investment barrier, (b) Technological barrier, (c) Barrier
due to prevailing practice, and (d) Other barriers.”

Of the barriers quoted above, the two most acute, which prevent the Project from being
implemented as a Business-As-Usual (BAU) project, are the investment barrier and the
technological barrier:

Investment barrier

Energy input in power stationsin Malaysiain 2003 was dominated by natural gas
(accounting for 65.3%), followed by coal (24.6%) and hydro (6.3%)2. Although power
plants using non-renewable natural gas as fuel are financially more viable than the Project,
they aso result in higher GHG emissions. As one of the first independent power producers
in Malaysiato utilize renewable biomass for generating electricity for the PM grid, the
Project has committed human and financial resources and also much time into this
pioneering effort. The amount of work involved for the establishment of this Project far

8 P18, “National Energy Balance 2003 Malaysia’, KTKM. http:/medis.ptm.org.my

12



http://medis.ptm.org.my/

exceeds that of conventional non-renewable power plants. However, due to the relatively
small size of the plant, the Project recognizes that the revenue base will be too small to
absorb the high initial cost. In other words, without the revenue from carbon credits (CERS),
the internal rate of return (IRR) for the Project over the first 21 yearsis estimated at only
1.97%. Thisislower than the rate of return (c.a. 6%) of long-term bonds of the host country.
When the Project is CDM registered and CERs are sold at the rate of US$10/tCO, for the
Project over 21 years, thiswill lift the IRR to 5.47%.

Technological barrier

Asdiscussed in A.2.3, out of all the biomass residues generated from palm oil milling only
fibres and shells are consumed internally as fuel for steam and electricity generation,
whereas a disproportionately large quantity of EFB is abandoned. There is practically no
technology involved in their current disposal by burning in simple incinerators without any
combustion or temperature controls. Therefore, the Project will be the first of itskind in
Malaysia to adopt the most advanced technology to commercially utilize EFB asfuel. As
the Project’ s biomass gasification technology is not available in Malaysia, there will be a
technological barrier that leads to higher risks and costs when the Project first attemptsto
introduce this unique technology to the country.

B.4  Description of the project boundary for the project activity:
Paragraph 26 under Type |.D of Appendix B of the ssimplified M&P for small-scale CDM
project activities states that “ the project boundary encompasses the physical, geographical

site of the renewable generation source” .

Thus, the Project’ s boundary is as shown in Figure 7 below.

13
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Figure 7. The Project boundary

Table 1 below lists possible GHGs resulting from the baseline scenario and the Project
Activity.

Table 1. GHG emissions from the baseline and the Proj ect

Included in emission calculation?

Sour ces Gas | ustification if not included)

Grid electricity generation | CO, Yes Yes
_ co No. CO, from biomass is carbon-neutra
Baseline Composting 2 as per IPCC guidelines.’

No. For simplification.

CHa Thisis a conservative estimate*
EFB-fueled electricity co No. CO, from biomass is carbon-neutra
Project generation 2 as per |PCC guidelines.
EFB gasification CH, No. For the purpose of simplification.*

* Composting of EFB leads to levels of CH,4 emissions higher than those emitted by the
Project. However, as a conservative estimate and in the interests of simplicity, thissourceis
not included in emission calculations for the Project.

9 P4-73, “Revised 1996 IPCC Guidelines for Nationa Greenhouse Gas Inventories. Reference
Manual”.
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B.5 Detailsof the basdline and its development:

B.5.1 Specify thebaselinefor the proposed project activity using a methodology
specified in the applicable project category for small-scale CDM project
activities contained in appendix B of the simplified M& P for small-scale
CDM project activities:

According to item 29 under Typel.D. in Appendix B of the smplified M&P for small-
scale CDM project activities, the baseline for all systems other than the activities prescribed
initem 27 and 28 is defined as follows:

“The baseline is the kwh produced by the renewable generating unit multiplied by an
emission coefficient (measured in kgCO,/kWh) calculated in a transparent and conservative
manner as:

(a) The average of the “ approximate operating margin” and the “ build margin” , where:

(i) The* approximate operating margin” isthe weighted average emissions (in
kgCO./kWh) of all generating sources serving the system, excluding hydro, geothermal,
wind, low-cost biomass, nuclear and solar generation;

(if) The* build margin” isthe weighted average emissions ((in kgCO,/kWh) of recent
capacity additions to the system, which capacity additions are defined as the greater (in
MWh ) of most recent 20% of existing plants or the 5 most recent plants’ ;

OR,
(b) The weighted average emissions (in kgCO,/kWh) of the current generation mix.”

Pusat Tenaga Malaysia (PTM) devel oped regional Carbon Emission Factors (CEF) for
baseline cal culation applicable to the small-scale biomass projects in Malaysia, and
delivered them publicly in the national CDM workshop in 2004™.

The document indicates the approximate value of 0.6 kgCO,/kWh as CEF for Peninsular
Malaysia (PM), from the calculation results of option (a): 0.629 kgCO,/kWh and option (b):
0.595 kgCO,/kWh.

However, the Project employs the option (b): the weighted average emissions of the current
generation mix (0.595 kgCO,/kWh) as CEF for its baseline calculation under the following
considerations:

It may be the case with the operating margin of the PM grid that the electricity generation
of the PM grid consists of the good fuel mix of oil, gas, coal, hydro, and RE, and thus that
the load management does not count on specific generating sources but the best mix of all

0“GHG Emission Baselines for the Power Generation Sector in Malaysia’. Ir. M.S. Chee, Fina
Workshop, CDM Capacity Building Project, PTM —Malaysia One Stop Energy Centre, 15 Jan. 2004.
http://www.ptm.org.my

15


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

generating sourcesin light of the responsiveness and the cost of each source and also the
time span of the load demand in order to meet the demand fluctuation throughout the year.
Therefore, it is conceivable that the Project will replace the electricity from all the current
generating sources serving the PM grid.

Option (b) islower and therefore more conservative than option (a) for baseline
calculation.

In accordance with option (b), the Project Activity’s baseline CO, emission calculation
formulais reproduced as follows:

[CEF]
Baseline : Electricity Generated o Weighted Average of
Emissions - by the Project PM Grid
(kg CO,lyear) (kWhlyear) (kg CO./kWh)

B.5.1.1 Electricity generation
B.51.11 Electricity generation in Malaysia

Total electricity generation in Malaysiawas 82,406.1 GWh in 2003, with the following
regional breakdowns: Peninsular Malaysia (PM) 91.4%, Sarawak 5.0%, and Sabah
3.6%". Three integrated utility companies, namely Tenaga Nasional Berhad (TNB),
Sarawak Electricity Supply Corporation (SESCo), and Sabah Electricity Sdn. Bhd. (SESB)
are the dominant power generators.

B.5.1.1.2 Electricity generated by the Project

Asdescribed in A.2.1, the project plant is designed to generate 3.8 MW of electricity per
hour. Given that Kulim operates the plant for 8,000 hours per year, the total electricity
generated by the project plant will be:

3.8 MW x 8,000 hours = 30,400 MWh/year

Of thistotal, 16%(4,736,000 kWh/year) will be used by the Project itself and the remaining
84% (25,664,000 kWh/year) will be supplied by the Project to the grid, under its REPA with
TNB.

B.5.1.2 Carbon Emission Factor (CEF)

As stated earlier in B.5.1, the Malaysian government suggests that small-scal e biomass
CDM projectsin Malaysia adopt the indicative CEF (as specified in the national workshop

1 P17, “National Energy Balance Malaysia 2003”, KTKM
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on CDM™) for their baseline calculations. Based on the current generation mix provided in
Table 2, below, the Malaysian government has determined the CEF for PeninsulaMalaysia
by means of the following calculation, as stipulated in item 29 (b):

[CEF]

Weighted Average of

PM Grid

(kg CO/KWh)

Total Approximate

CO, Emission
(tonnes)

42,200

0.595 kg CO/kWh

Total Electricity
Generation
(GWh)

70,922

Table 2. Fuel mix of electricity generation for Peninsular Malaysia grid in 2002"

Total Generation CO,
Type Generation Mix Emission

(GWh) (%) (Million tonnes)
Hydro 4,458 6.3 NA
Natural Gas— Open Cycle 10,386 14.6 7.61
Natural Gas— Combined Cycle 37,248 52.5 18.62
Natural Gas— Thermal 4,475 6.3 2.62
Didtillate — Open Cycle 1,394 20 1.38
Heavy Oil — Thermal 3,573 5.0 3.09
Coa — Thermal 8,953 12.6 8.75
Others 435 0.6 0.13
Total 70,922 100.0 42.2

B.5.2  Dateof completing thefinal draft of this baseline section:

31 January 2005

B.5.3 Name of person/entity determining the baseline:

Kyoto Mechanisms Business Office

Environmental Assessment Department
The General Environmental Technos Co., Ltd. [Kanso Technos]

1-3-5 Azuchimachi, Chuo-ku, Osaka 541-0052 JAPAN
Tel: +81 6 6263 7407

Kanso Technosisthe CDM advisor to the Project.

12 Final Workshop, CDM Capacity Building Project, PTM, 15 Jan. 2004.

13 “« GHG Emission Baselines for the Power Generation Sector in Maaysia’, PTM.
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C. Duration of the project activity/Crediting period

C.1  Duration of the project activity:

C.1.1  Starting date of the project activity: 01 January 2008

C.1.2 Expected operational lifetime of the project activity: 21 years
C.2  Choiceof the crediting period and related infor mation:

Cc.21 Renewable crediting period

C.211 Startingdate of thefirst crediting period: 01 January 2008
C.21.2 Length of thefirst crediting period: 7 years

C.2.2  Fixed crediting period:
C.221 Startingdate:

C.222 Length:

18




D. Monitoring methodology and plan

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

Item 31, Monitoring for Typel.D. —Renewable Electricity Generation for a Grid, Appendix
B of the simplified M& P for small-scale CDM activities: “ Monitoring shall consist of
metering the electricity generated by the renewable technology. In the case of co-fired plants,
the amount of biomass input and its energy shall be monitored.”

D.2 Judtification of the choice of the methodology and why it isapplicableto the
project activity:

The Project Activity will generate electricity from renewable biomass for the Peninsular
Malaysia grid. The planned capacity of 3.8 MW isless than the prescribed limit of 15 MW for
asmall-scale CDM.

D.3 Datato bemonitored:
In accordance with item 31 in Appendix B of the simplified M& P, the data to be monitored as
part of the Project will be the meter readings of electricity exported by the project plant to the

PM grid.

The Project’s CFB gasifier plant is not a co-fired plant but is designed for biomass use only.
Thus the amount of biomass input and its energy content need not be monitored.

Electricity exported by the project power plant to TNB is measured and recorded quarterly by

reading the electric meter directly. As a means of further quality assurance, accounting datais
aso kept and verified to confirm its accuracy.

19




Measured

How will the
e © | Recordin Proportion of | databe e
ID number Datatype Datavariable | Data unit or fr uencg datato be archived? datato be Comment
. € Y monitored (electronic/
estimated (€) paper) kept?
Electricity Min. 2 years
D.31.1.1 Quantitative delivered to MWh m Quarterly 100% Electronic after last CER
PM grid issuance

D.4  Nameof person/entity determining the monitoring methodology:

Kyoto Mechanisms Business Office
Environmental Assessment Department
The Genera Environmental Technos Co., Ltd. [Kanso Technos]

1-3-5 Azuchimachi, Chuo-ku, Osaka 541-0052 JAPAN

Tel: +81 6 6263 7407
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E. Calculation of GHG emission reductions by sources

E.1  Formulaeused:
E.1.1  Selected formulae asprovided in appendix B:
E.1.1.1 Basdineemissions

The formula of 29 (b) for TypeI.D. in Appendix B is used for calculating electricity baseline
emission for the Project.

Based on item 29 (b) Appendix B of the simplified M& P for small-scale CDM project activities,
the Project Activity's baselineis“ cal culated by multiplying the electricity (kwh) produced by
the renewable generating unit by the weighted average emissions (in kg CO,/kWh) of the
current generation mix.” .

Thus,
[CEF]
Baseline : Electricity Generated o Weighted Average of
Emissions - by the Project PM Grid
(kg CO,lyear) (kWhlyear) (kg CO./kWh)

Aspreviously calculated in B.5.1.1.2, the Project will supply 25,664,000 kWh/year to the grid,
representing 84% of total electricity generated by the Project Activity. The remaining 16% or
4,736,000 kWh/year will be internally consumed by the project power plant.

Asestablished in B.5.1.2, the weighted average carbon emissions of the Peninsular Malaysia
grid to which the Project supplies electricity is 0.595 kg CO./kWh.

Thus, the Project’ s baseline emissions are calculated as follows:

[CEF]
Baseline : Electricity Generated y Weighted Average of
Emissions - by the Project PM Grid
(kg CO,lyear) (kWhlyear) (kg CO./kWh)
= 25,664,000 kWh/year X 0.595 kg CO,/kWh
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15,270,080 kg CO,/year
or
15,270 tonnes CO,/year

E.1.1.2 Project emissions

Activities leading to GHG emissions within the Project consist of biomass combustion for
electricity generation, start-up operation and transportation.

The IPCC Guidelines stipulate that biomass combustion is assumed to equal its regrowth'.
Based on these guidelines, the volume of CO, produced by the combustion of biomass fuel
(EFB) in the Project’s CFB gasifier is considered equal to the amount of CO, absorbed by the
oil pam asit grows.

One important ancillary activity is the transportation of EFB to the project plant. However, item
31in Appendix B of the simplified M& P, which prescribes monitoring requisites for Typel.D,
does not require monitoring of GHG emissions from ancillary activities. Hence, it is deemed
unnecessary to include them in the project emission calculation.

To ascertain that such GHG emissions are nomina and that it is valid to exclude them, their
impact is analyzed below.

The formula used for calculating emissions due to the Project Activity is.

CO2 Emission CEF for
from transportation a Distance Travelled N Heavy Trucks
of biomass (km/year) (kg CO./kWh)
(kg COfyear)

EFB will be collected onto a 15-tonne truck to be transported from Sedenak POM,
approximately 80 kilometres away from the project plant, while ash derived from combustion of
the EFB will be recycled as fertilizer on adjacent oil palm plantations. As the total biomass
supply from Sedenak POM is 29,304 tonnes/year, the truck will make the return trip 1,954 times
ayear. The CO, emission from the transportation of EFB is estimated at 346 tCO,, whichis
equivalent to only 2 % of the total emission reductions by the Project.

Relevant data and CO, emission calculations are given in Table 3 below.

14« Revised 1996 IPCC Guiddlines for National Greenhouse Gas Inventories, Workbook”.
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Table 3. Biomasstransportation data & calculations

Item Value Remarks
Amount of biomass transported/year 29,304 t

Truck capacity 15t

Average return trip distance 160 km

Return trips to the project plant/year 1,954 1) +2)
Distance travelled/year 312,640 km 3) x4)

CEF for heavy trucks 1.108 kg CO,e/km | [IPCC data™]
CO, emissions/year 346t CO, 5) x6)

E.1.1.3 Leakage

The Project’ s renewabl e energy technology comprises new equipment being installed for the
first time. As per item 30in Type|.D. Appendix B of the ssimplified M&P for small-scale CDM
project activities, aleakage calculation is required only “ if the renewable energy technology is
equipment transferred from another activity.” Thus, no leakage calculation is needed for the

Project Activity.

However, in accordance with item 8 under the General Guidelines, Appendix B of the

simplified M& P for small-scale CDM project activities, which states that “ in the case of project
activities using biomass, |eakage shall be considered” , the Project does consider the possibility

of leakage, asfollows:

For the Project, no leakage is expected due to the following factors:

The Ladang Tereh POM will supply all the EFB it generates to the Project (averaging

approximately 60,000 tonnes/year). To meet the required demand for EFB, the Project also
plans to procure another 29,304 tonnes of currently unused EFB from the Sedenak POM,

which isonly onethird of the total amount of EFB generated at the POM (90,576

tonneslyear).

> |PCC Guidelines. CEF for heavy trucks: 1,097 g CO,/km; 0.06 g CH,/km; 0.031 g N,O /km.
(1,097 x 1)g COe +(0.06 x 21)g CO,e+(0.031 x 310)g CO,e=1,108g COe




E.12

El21

E.122

E.1.23

E.1l24

E.1.25

Description of formulae when not provided in appendix B:

Describe the formulae used to estimate anthr opogenic emissions by sour ces
of GHGsdueto the project activity within the project boundary:

Describe the formulae used to estimate leakage due to the project activity,
whererequired, for the applicable project category in appendix B of the
simplified modalities and proceduresfor small-scale CDM project activities

Thesum of E.1.2.1 and E.1.2.2 representsthe project activity emissions:
Describe the formulae used to estimate the anthr opogenic emissions by
sources of GHGs in the baseline using the baseline methodology for the
applicable project category in appendix B of the simplified modalities and

proceduresfor small-scale CDM project activities:

Difference between E.1.2.4 and E.1.2.3 represents the emission reductions
dueto the project activity during a given period:
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E.2 Emission reduction estimatesover thefirst crediting period:

Table 4 summarizes the emission reduction estimates of the Project over the first crediting

period (2005-11). Thetotal emission reductions are 106,870 tCO, for the 7 years.

Table 4. Emission reduction estimates
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Emission
Electricity Emissions Project reductions
Item baseline dueto Project | Leakage Activity dueto
emissions Activity Emissions Project
Activity
Relevant
Section E1l11 E.1.1.2 E.1.13 2)+3) 1)-4)
2005 15,270 0 0 0 15,270
2006 15,270 0 0 0 15,270
2007 15,270 0 0 0 15,270
2008 15,270 0 0 0 15,270
2009 15,270 0 0 0 15,270
5 2010 15,270 0 0 0 15,270
> | 2011 15,270 0 0 0 15,270
Total 106,870 0 0 0 106,870
(tCOy)



F. Environmental impacts

F.1  If required by the host Party, documentation on the analysis of the environmental
impacts of the project activity:

The 1974 Environmental Quality Act and its accompanying regulations are the most
comprehensive legidation relating to the prevention, abatement, control of pollution and
enhancement of the environment in Malaysia.

Power plants using biomass as fuel and with less than 10 MW capacity, which is the case with
the Project, are not included in the list of prescribed Power Generation and Transmission
activities requiring Environmental Impact Assessment (EIA). However, even such activities that
are not in the list still must comply with the Site Sustainability Evaluation (SSE) or Pre-Siting
Evaluation conducted by the Department of Environment (DOE). Based on the Environmental
Quality Act (1974) this SSE assesses the compatibility of the project with respect to the gazetted
regulations or local plans, surrounding land-use, provision of set-backs or buffer zones, the
capacity of the area to receive additional pollution loads, and waste disposal requirements.

To meet the requirements of the SSE, the Project has made adequate provision that:

Noise levels will be kept below 65 dB on the boundary point between the project and the
buffer zones, and at 45-55 dB between the buffer and the residential zones.

Gaseous emissions will be minimal and kept within the limits prescribed in the Air
Emission Standards in the Environmental Quality (Clean Air) Regulations, 1978.

Effluent will be completely treated within the project site in conformity with
Environmental Quality (Sewage and Industrial Effluents) Regulations, 1979.

Smoke will be kept under control by ensuring a sufficient height for the chimney on the
project site. The DOE has approved this height as being reasonable for the plant’ s capacity
and sufficient to mitigate any environmental impacts resulting from the fumes.

No radioactive substances will be used by the Project.

Extracts from the Environmental Quality (Clean Air) Regulations, 1978, and the Environmental
Quality (Scheduled Wastes) Regulations, 1989, are sited in Appendix 1.

It should be added that the Project’ s environmental impact management will be an improvement

on the current situation, with the use of modern and efficient technologies to dispose of the
biomass wastes ensuring efficient power generation with zero emissions.
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G. Stakeholder s comments

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

As part of the process to gather stakeholders' comments on the Project, the project participant
JFE held several consultations both at the nationa level with Pusat Tenaga Malaysia (PTM) and
the Ministry of Natural Resources and the Environment (NRE) and, at the local level, with the
Kulim Malaysia Berhad (Kulim).

Comments from local stakeholders such as the neighbouring communities should be invited,
although there are no residents around the Ladang Tereh POM except for those who are
employed by the POM as described in A.4.1.4. The employees working for the POM are to be
interviewed later.

G.2 Summary of the commentsreceived:

Comments from Kulim:

The feedback received from Kulim was supportive of the Project. They are especially interested
in achieving the maximum possible utilization of the unused EFB. Through careful

consultations with JFE Engineering, they are also now keen to participate in the Project Activity.

Comments from NRE:

Representing the DNA of Malaysia, Dr. Nadzri Y ahya, deputy under secretary, Conservation
and Environmental Management Division, NRE participated in the interview. He noted that
CDM projects that utilize RE resources are definitely welcome since, as stated in the national
sectoral strategies'®, the government has placed great importance on promoting RE resources as
the fifth fuel to supplement the supply from conventional energy sources. Particularly, power
generation projects using biomass are placed at the top of the list of the promising CDM
projects, followed by biogas, solar and mini-hydro."

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

The above mentioned stakeholders are al supportive for the idea of the Project and no specific
comments that have to be accounted for have been raised so far.

16 P333, “The Eighth Malaysia Plan” and P181,“OPP3”, Economic Planning Unit
' p5, “Malaysia CDM Information Handbook ”, PTM
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Annex 1
CONTACT INFORMATION FOR PARTICIPANTSIN THE PROJECT ACTIVITY

Project Participant

Organization: KULIM (Malaysia) Berhad
Street/P.0.Box: K.B.735

Building: Ulu Tiram Estate

City: Johor Bahru

State/Region: Johor

Postcode/ZI P: 80990

Country: Malaysia

Telephone: +60 7 861 1611

FAX: +60 7 861 1701

E-Mail: -

URL: http://www.kulim.com.my/
Represented by:

Title: General Manager
Salutation: Mr.

Last Name: Han Pooi

Middle Name: -

First Name: Chan

Department: Engineering Department
Organization: EPA Management Sdn. Bhd.
Street/P.O.Box: K.B. 705

City: Johor Bahru

State/Region: Johor

Postcode/ZIP: 80990

Country: Malaysia

Mobile: -

Direct FAX: +60 7 861 1611

Direct Tel: +60 7 861 1701

Personal E-Mail: hpchan@epa.co.my
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Project Promoter/Official Contact

Organization: JFE Engineering Corporation
Street/P.O.Box: 2-1 Suehirocho, Tsurumi-ku
Building:

City: Y okohama

State/Region: Kanagawa

Postcode/ZIP: 230-8611

Country: Japan

Telephone: +81 45 505 7389

FAX: +81 45 505 7456

E-Mail:

URL: http://www.jfe-eng.co.jp/en
Represented by:

Title: Assistant Manager
Salutation: Ms.

Last Name: Suga

Middle Name:

First Name: Naomi

Department: International Business Development Center
Mobile:

Direct FAX: +81 45 505 7456

Direct Tel: +81 45 505 7389

Personal E-Mail: suga-naomi @ife-eng.co.jp
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CDM Advisor

Organi zation: The General Environmental Technos Co., Ltd.
Street/P.O.Box: 1-3-5 Azuchimachi, Chuo-ku
Building:

City: Osaka

State/Region: Osaka

Postcode/ZIP: 541-0052

Country: Japan

Telephone: +81 6 6263 7300

FAX: +81 6 6263 7301

E-Mail:

URL: http://www.kanso.co.jp
Represented by:

Title: Chief Manager

Salutation: Dr.

Last Name: Takahashi

Middle Name:

First Name: Fumio

Department: Kyoto Mechanisms Business Office, Environmental Assessment Dept.
Mobile:

Direct FAX: +81 6 6263 7407

Direct tel: +81 6 6263 7309

Personal E-Mail: takahashi_fumio@kanso.co.jp
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The financial plans for the Project do not involve public funding from Annex | countries.
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Appendix 1
National Criteriafor CDM Projects™®

1. The project must be in accordance with the sustainable development policies of the
government;

2. Project must fulfil all conditions underlined by the CDM Executive Board:
a) Voluntary participation,
b) Real, measurable and long-term benefits related to mitigation of climate change; and
¢) Reductionsin emissions that are additional to any that would occur in the absence of the
certified project activity;

3. Implementation of CDM projects must involve participation between Malaysia and Annex |
Party/Parties;

4. Project must provide technology transfer benefits and/or improvement in technology; and

5. Project must bring direct benefits towards achieving sustainable devel opment.

8 pg, “Administrative Guidelines for CDM Energy Projects’, CDM Energy Secretariat, PTM
http://www.ptm.org.my/CDM_website/index.htm
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Appendix 2
Malaysian Environmental Regulations and Standards

A. Environmental Quality (Sewage and Industrial Effluents) Regulations, 1979
[Regulations 8(1), 8(2), 8(3)]

. Standard”
No | Parameter Unit A B
1 Temperature 40 40
2 pH Value - 6.0-9.0 5.5-9.0
3 BODsat 20 mg/I 20 50
4 COD mg/I 50 100
5 Suspended Solids (SS) mg/I 50 100
6 Mercury (T-Hg) mg/| 0.005 0.05
7 Cadmium (Cd) mg/I 0.01 0.02
8 | Chromium, Hexavalent (Cr") | mgll 0.05 0.05
9 Arsenic (As) mg/I 0.05 0.10
10 | Cyanide (T-CN) mg/I 0.05 0.10
11 | Lead (Pb) mg/| 0.10 0.5
12 | Chromium, Trivalent (Cr*) mg/| 0.20 1.0
13 | Copper (Cu) mg/I 0.20 1.0
14 | Manganese (Mn) mg/| 0.20 1.0
15 | Nickel (Ni) mg/I 0.20 1.0
16 | Tin(Sn) mg/I 0.20 1.0
17 | Zinc (Zn) mg/I 2.0 2.0
18 | Boron (B) mg/| 1.0 4.0
19 | Iron (Fe) mg/I 1.0 5.0
20 | Phenol mg/I 0.001 1.0
21 | Free Chlorine (Free ClI) mg/I 1.0 2.0
22 | Sulphide (%) mg/| 0.50 0.50
23 | Fat, oil & grease mg/I n/d 10.0

19 Standard A: Effluent to be discharged into any inland waters within the catchment areas - upstream of
surface or above sub-surface water supply intakes for human consumption, including
drinking.

Standard B: Effluent to be discharged downstream of surface or above sub-surface water supply intakes.
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B. Environmental Quality (Clean Air) Regulations, 1978
[Regulations excerpted: 14, 24-30] * Standard C*

Pollution Emission Sources Standards

1. Dark Smoke 1) Equipment using other types of fuel | Ringlemann Chart No. 1
2) Solid Fuel Equipment or Facilities Ringlemann Chart No. 2

2. Solid particle 1) Solid particle concentrationsin the 0.2 g/Nm®

concentrations

heating of metals

2) Solid particle concentrationsin other | 0.4 g/Nm®
operations
3. Dust or Solid 1) Asphalt concrete plant and 0.3 g/Nm® (Stationary)
particles bituminous mixing plant 0.4 g/Nm® (Mobile)
2) Portland cement plant
*Kiln 0.2 g/Nm°
*Clinker cooler, finish grindingand | 0.1 g/Nm®
other
3) Facilities discharging asbestosand | 0.12 g/Nm®
freesilica
4. Metal and Metallic Compounds
1) Mercury (Hg) Industry 0.01 g/Nm®
2) Cadmium (Cd) Industry 0.015 g/Nm’
3) Lead (Pb) I ndustry 0.025 g/Nm?
4) Antimony (Sb) Industry 0.025 g/Nm?
5) Arsenic (As) Industry 0.025 g/Nm®
6) Zinc (Zn) I ndustry 0.1 g/Nm®
7) Copper (Cu) Industry 0.1 g/Nm®
5. Gaseous Substances
1) Acidgases Manufacture of sulphuric acid 3.5 g SO/Nm® and no
persistent mist
2) Sulphuric acid mist | Any source other than combustion 0.2 g SO/Nm® and no
or SO;3 processes and plants for the persistent mist
manufacture of sulphuric acid asin 1).
3) Chlorinegas Any source 0.2 g HCI/Nm®
4) Hydrogen chloride | Any source 0.4 g HCI/Nm®

5) Fluorine,
Hydrofluoric acid,
or inorganic
fluorine
compounds

6) Fluorine,
Hydrofluoric acid,
inorganic fluorine
compounds

7) Hydrogen sulphide

8) NOx

9) NOx

Manufacture of aluminium from
aumina

Any source other than the manufacture
of auminium from aluminaasin 5).

Any source
Manufacture of nitric acid

Any source other than combustion
processes and the manufacture of nitric
acid asin 8).

0.02 g Hydrofluoric
acid/Nm’

0.1 g Hydrofluoric acid/
Nm’

5 ppm vaol/val
1.7 g colourless NOX/Nm?®
2.0 g SO/Nm®

% Every new facility shall comply with Standard C. [Regulations 21(1)(a)]
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