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EEEELE)

RIHEIEL CDM FED B LIZmT T, 7y =7 & E(PDD : Project Design Document)®
REERI, BRI AOHIBUCE N DT 0P 2/ DT 4= YT it 2 L 72H DT
oD, AT HISHFEEIZFE R LI ZAENZIIT DBERMIL 3 55 (S A 78N DIE AT DAL
22K R it a% OO FBEVE A - MGIE ) CHHDNC 2 S TRRBEIZ DWW TR R TV, ¥R
TR e 21T o7,
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ERDIDO DX ST A —ENT 4T DI, 7Y =/ MO FEBU L 5.2 HHIAIZONT
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HESZHEOF R FHEAY H154FEEN B B SHUR AT REZREENI L ) 7 DS I L T2 2 & A%
AEORELBIOI B DREEZIT 7ok K, 7eEMHE 2.1 Bath/kWh, HEHHEZLT vk
filik% : 5 US$/ton-CO, DT, IRR 347 8% 720 FEMN U ES NI,

F72, 2004512 H 14 H 3227 1idD Miracle Hotel TRREL 72 v/Ro T LT (07 &IF
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F 21 A OWREETEN -, ARFRATE TRFC, AL CHEMIC AT COREERET 5T ET
5%,
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AAVIAL R FHEDOHFREINE L, DR T TAHA Iy ~—, ~L— T OB [EE
P95, [EHEEAEITK51.4 05 Fkm T, MALIZKI2500km (AL#ESE 305 ~21 ) | HFEIZ12
50km (AR 73053~ 105 30%7) DRI EFFD, WM EZATE (F S 7 1f) 121840km, 7
~ B ME (A REE) IZ865km D, FENINEL, FRHZRNDLT v A4 7T (AT L) I, ]
HOTAAEEEL /2D AT ) D D,

ZAXT6DWRNGRY  AES, il BUEES, M O4- ORI K Sy END, Frr v A DH
LA ILARE B HN G720 v ~— T ADEELZ T M A O UL ZE AL TD, 23
27 DHLF L, T AT TYINNONEIRIE T VAT, TVT HEOKERT ChH D, FALES
(A PN FRETEmBDIA, WK BBOLELZZ T3 ZATibE LW L Wb D,
T =y NDHLEEENL, T LA ABIEEN LG T A, aa by Bl
EHET D,

112  An[

HZADKN D1THI6,300 5 A(20024E) T, ASEAN (Association of Southeast Asian Nations) ®
FTIEA R T (KI2(E100075 N) . _FF L (1780075 N) . 74VE > (F1770075 N) 12k
WTAEHIZANADZNWEERS>TND,

FEERBIO N OAERIT 197 04R T2 Ty R Ch - 7228, HAEROIK T LRl bick
N15~195%L30~34ik & THRET D52 ST~ LBALTZ,

E FRF SR I TFIL19954E D 20204E 120N T AR ROIE FIC kY 1558 Kk D44
FHNADEIEIN27.9%D0>519.7% 2354, 60 LL Lo @i A 0 OFIG238.1%H
515.3%IZHNNTHETAEL TS, L, 20204E0 A O &FI71005 AL THRILTEY, 15~
59k DT BF AN O OFIGIXEZRUT O THERB L, Mt 203493800 7 AMD#4600 07 AT HE
45D,

MR LD & BALE A3 21490 N LR (RED34.5%) & b5, BANZIL, HH =
22873 N (BED.2% D NA) BEPL, ZiUulki< FarI7F v —~257H N, VR T
—F = —=—178T N, T—2 =176 TN, T2 <1160 N&EL7p->TD,
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HAATALEEROBAIAIE L . WmIR B OKE THDH, FEIIEKIEOFFRIZIVRN LRI,
HZRISLICEREBERIIN TN,
(1) WZ&EGH~10H)

B PGB A— (IR DA 2T, 5 H DL~ 28 RFLE DML WVE & fE-7- 2=
— VIS, FRCIIZEDMGEV D5 A LDV D 10 A ICHK RN S,
(2) ZKA1H~2H)

RSB LIz AE BT A= D W BEZ T B FIL30EERTHIC/A2 Db OO ITR UL, 18 MK
W, B RO ZE w5,
(3) &HX(BA~4H)

ETRLEWVERIT, kmRIES40EIIICETLHLH D,

1.2 BUA-RRHFHE S
121 BURtE%
(1) BoHERsE

iR TR

JLHE: T—IR TRy T —NEE (T 9ii)

B #rvr v FUyb

ez ZPefil (EBR200360 (RWI54E, TEE500# (H144F)

(2) BURIE:

200141 H O FEEIEZIZIBWNTH I 50 H RND 2 A B2 [F 5 53 B0 - 4501208 D78 2 e
RU. B LroTz, RIS L T, F =27 BTBHE DR BRI 62 [E RO AR, [ EFE 7 0
BITRBORONHK) BB LB & NHENETOND, 200142 18 H | AAZ[E T AL, &
AERSE, BHRIEFRTEOAWHENIZTER L, 27 3 VBREN LR E S A > CERITAHAL LT,

20 ERIT TR CO 55 O B B9 2 5 L BOHEN C 0 iR [E 22 M ) FA IC EE D & | iR 7Y
— X =y T EFEEL B x ORI SCEEBORAHEEL TV 5, BLBUEIINE R DML 5 OF)F
FHEEICII72< by T HE T AN XD BR FEM O BUEEE LR EROBURNFHE CH D, 27
TV BOME D BUME AR 1390 [E T200 54 I TE TRV 2, 2H 6 B PR ZENEfS 4L, &
bR L2 D, L, B R TS 7L BHORND G OZ A FE A EREO RBL T,
Z U EARDRHR DI FER S TS, 2B EHOKERIE, [FE L B TERD,

ZAEITIX2002F- DO [T iR CHTX SNTBUG - AR —V4 | e NFBRJEE . RGP -
BB HHBEEINE . =X —4, B 24 U198 DS D, R 1-1-1
BT DO— AT,

CDM BEHE 3 RIRE TR - B B2 44 (Ministry of Natural Resource and Environment: MONRE) 23 H 24
LCW5, RIREIR BB OB AZ X 1 -1-11T8 T, AT RIS T B2 E &g b
ST BRBE B EHE B (Office of Environmental Policy and Planning: OEPP) 23, 4 #ia KIRE R -
BRBEEUR 511 /&) (Office of Natural Resources and Environmental Policy and Planning: ONEP) {248
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L, KNG - B

B8 ORI AL AIA N TUVD,

#-1-1-1 ZADAEST

BT 4R R—LRX—TUT R A

ERCL6 Office of Prime minister
MEA Ministry of Finance http://www.mof.go.th/
E5]1%ES Ministry of Defense http://www.mod.go.th/
HEE Ministry of Foreign Affairs http://www.mfa.go.th/
WNHE Ministry of Interior http://www.moi.go.th/
TERA Ministry of Transport http://www.motc.go.th/
TEWEL - A I(\;/Ig;itl{zl;l;{?gzr?ifﬁ o?(? gdy http://www.mict.go.th/
FEE Ministry of Justice http://www.moj.go.th/
W ERA4 Ministry of Agriculture and http://www.moac.go.th/english/index.shtml

Cooperatives
PEEY Ministry of Commerce http://www.moac.go.th/
HEH Ministry of Education http://www.moe.go.th/
T¥4A Ministry of Industry http://www.industry.go.th/
A Ministry of Labor http://www.mol.go.th/
B EAE giﬁigysgzsggal Development and http://www.m-society.go.th/
Blydifrg Ministry of Science and Technology | http://www.moste.go.th/
TG BB I]::/Irilr\lliiigrg/mﬁllt\latural Resources and http://www.monre.go.th/
PR Ministry of Public Health http://www.moph.go.th/
B AR —Y%  Ministry of Tourism and Sports http://www.mots.go.th/
TRAF—H Ministry of Energy http://www.energy.go.th/
bR Ministry of Culture http://www.m—culture.go.th/

X BITOT RV AZFABRFOR—~— Thttp: //www.thaigov.go.th/ | Z& ML TEE DT,
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Ministry of Natural Resources Office of Permanent Security
and Environment

Pollution Control Department

Department of Marine and Coastal Resources

Department of Mineral Resources

Department of Water Resources

Department of Water Resources

Department of Groundwater Resources

National Park, Wildlife and Plant Conservation
Department

Office of Natural Resources and Environmental Policy
and Planning: ONEP

[-1-1 RINEPR - BREEE OFHk

(3) H1J5 B iR

WR—HR—X ALV NBE LD EE AL TICHDHERI ORITITBURALE | THTHT B {5
IR, RBTRIR, Srar g#E ., 2 RRATEIX SO BIRIE2NREL TV D, B
FNFIPES KRS L DA ST, =7 i | i B iad, X, RARRRE o A
BIEDOE RITAER THD,

122 REFEES
(1) B ERE XA BURF O BURE A

19974ETHICRE R FE LML TRIRT D120 SO F ¥ UV NBOHE 13 [F BE i 15 5 4
(International Monetary Fund:IMF) D707 7 A HESSBHEEIRZEL . AL —FDOZE.
I D BFACFEDOERE ST T, — 7, FRERFIMRERZ R T @REREZ T LET D0
FEOHIPE, FFHEE OHR, AR EF DS ENEZN LT,

CHUCHEZ 1997 A IR R LT 27 VB, IMFO & E 215 T, BMBORD DN TEIL
RICEORZHAHAL | 3ENTHTZY, s, TR AILEE | d/ M2 R E A NA LT 21BN
TREZUDRABRENREAITHHL, RKOEEZ 57, FHC, A RBEMELEZRET 5720,
AT LD G PEE PREAL DR AR L . REMEBY AN K O EVE S Ok 3 B E A T E - 52
L7z,

200142 A ICH IR LT 7y U BIBMEIT, T2 7 VBHER RS EEBOBIRSEHIL, BOR
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LU DR EIE A 51T T kO N2 TENFTFELRIFEOER 1&T 52852
TV, BRBEREL TIIRREB O —IFETN 7T A MIEICBIT DB EEOAR., —F—
aEE), A1 7Ty N THHEREUT ORI FEDORNLT v 7 RIZR TR IERICL D NTILR
RalDlibi, T/MERET A ICLDE N ESREO AL LHEIE AR ORI 725 B2 L5 EFE
B0 B B T D, FoA BRIEMERE O BEIfFR OO, BUF FE O BAEHEH
WIRWEES i E LT,

(2) BUREASHDREL

1999\ AF 72 M . BUF O ELBURIZED T 22 XD, BRFIXEHEEEFIICEE L, 2000
F6HZL-T IMF ORIERE T 17T L% 4T Lz, 2001412 AD, KIERGE OROE ., 1+ R AE
WAL A S o il E 7 7 — DFRREOENENOREFE AR ITHALE 23 b, 20014E0RE
GDP mERIL, AifE2.1%IC 1k EoT,

B BMEDREBUR DZZ I ROHE ATHE DTSRI LD | ot i3 O [E11E 6 )
NAEBIL, 20034ED3EE GDP 136.7%, 20044E0 HIAZE6.0~7.0%Tdh D, 5l & & E M
TG CTHDLL OO, FERRFE OFEEZIT, 20054E135~6% EFTHLTHLOL TS
AN QAYR

20044E12 ] 26 H T LT A~ R ICHIE & O L REEHEE I LD A E O —>ThoH
AbFELZT | FHTRF OB EIR~D R RE, #1422 1TKI5,3004 DIEFH | £73,40
04 DATH AIEZ ML TD (200541 HBUE) . AT NDLT, HANSLDBEREL
TTPELTWR20(EM O BER B ZFER T 5728 | BRFNR RS E Q0D RFK
FERICHZ DB EOBHLHD,

1.3 HuERIRIE I3 2 Bl
131  sUEGEEEICET5EM
HA1T19924E6 A I\CR A BRI SHKNTEA L, 19954E3 HITHEREL 72, 19994E2 7 (2 HTHR
HEEICEAZL, 20029-8 H 28 HIZHLHEL 7=, XA 1L EEZNF A A (Green House Gas: GHG)
HHEEICODWTHIEREZADLRWIEFMBEE 1 ETHY, Clean Development Mechanism
(CDM) OFRANEEL COEAENT-LTD,
B SEEEMASRA
(United Nations Framework Convention on Climate Change: UNFCCC)
B4 199246 H12H
HEUHE 199543 H
B #ETEE (Kyoto Protocol)
F4 1999F2H2H
e 200248 H 28 H
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132  {REDRATAPEHES

HANZTDHHID GHG A2 X" —1F1989FD T —H# LT, 199342 TDRI (Thailand
Development Research Institute) / TEI (Thailand Environment Institute) {ZZD{ERS 3177,

55 [0 GHG A2 RN —X 199742, UNFCCC D7 4 — A VRA L N Ch DR AR 5E
44 (Ministry of Science, Technology and Environment: MOSTE) O R BUR R W EH =
(Office of Environmental Policy and Planning: OEPP) 3% A B D& 4H 1245217 19904FED A
VRN =L THRIT LT, ZDOA R — 1, [E B % 1 (United Nations Development
Programme : UNDP)&7 7 B3 $R1TD ALGAS(Asia Least—-Cost Greenhouse Gas Abatement
Strategy) D7'mY =/ hEL THR— M2 T THERSNIZb D THD,

¥ =\ GHG A2~ R)— 122000412 “Thailand’ s Initial National Communication” &L T
19945 DA XN —HMOSTE KD FATSHTIRY, BUEDRHTIRE 72> TV D, ZHUTE DL,
HAD GHG #HEH BIX, CO MR T2{E8T600 5 b (COL2I71 %, CH,A3923%) 725 C
WDy 19944 D H Al - 272 —RI] GHG A2 R —%F-1-1-2 | CO M GHG A2~k
—R-1-1-3 \IRT, Fio, BEEW Y=o A7 P R E R4 TR T

F-1-1-2 HAfE- 72— GHG A2 ~_h)— (19944)

BEHFELT R CO,
- CH N,O NO CO NMVOC
NG G| HEHHE | BREE 4 2 x

Wik BREE 241’03505‘ _39,1061(5 3,171.35 55.86 286.65| 555.11/2,513.30
1R E— 125’48820' 0.00 196.55  0.83] 271.85 33.90,  0.72
A BREHERBE 125’48826 0.00 2.85 0.83| 271.85 33.90 0.72
TANVF =2 VE] 45,5629.3
Para— o 2.07 0.10| 155.30 14.70 0.00
%* LR 30’824'3 0.61 0.58/ 113.90 17.10 0.00
B
TEHG 39’920'3 0.09 0.00 0.26 1.30 0.70
[EES 890.50 0.02 0.08 0.87 0.20 0.00
EA 3,469.40 0.06 0.06 1.37 0.50 0.00
=5 4,849.00 0.00 0.01 0.15 0.10 0.02
B.—BRAOHEH 193.70
[ AR 16.02
A RIRAT A 177.68
0. FEEF TR 15’970'3 0.31] 54.62 2.512.58
3. 2,879.10 0.41
4 + # Fi| B £ 99,577.3| -39,101. =9 =7
1k, R¥E 5 60 :
5.5EZEY) 35.22

(1Gg = 1,000 ton)
¢ Hi#L:Thailand’s Initial National Communication (20004 10 A %&1T)
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# 1-1-3  COME GHG Av R —(19944F)
GHGFEH PR (Gg) [ IREZNVRTHEMELRE | COMHY&E %
co, 202,458.05 1 202,458 70.69
CH, 3,171.35 21 66,598 23.25
N,O 55.86 310 17,317 6.06
Total 286,373 100.00
(1Gg = 1,000 ton)
£ 114 FIEYEIZ—DDOAZ PR R (19944F)
PR A2 YR E(Ge) b (%)
1. BB HE LB
O 7 HiRE
N FH T 1.85 5.3
T =T BT (B 0.37 1.0
(g ) BT i 4.51 12.8
O BIak G 6.73 19.10
@vay
G =T H T () 4.46 12.7
G =T B (F ) 4.43 12.6
(R E)MNLH (I ~ty) 3.96 11.2
@vay F 12.84 36.50
1. [EEREREYLE & 19.57 55.60
2. HEHEE
OABTHEAK
P K 0.85 2.4
5 e 0.92 2.6
O—fxdeAk 1.77 5.00
@LLHEK 13.88 39.4
2. Pk &t 15.65 44.40
At 35.22 100.00
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133 #A® CDM (ZRIT 5Eh&
200442 H RIKEIRERBEE O KIKNE IR - BRBZ BUR 31 /5 (Office of Natural Resources and
Environmental Policy and Planning: ONEP) 2344 ® CDM 8 7€ [E %A% (Designed National
Authority : DNA) &L TEERSALIZ, 125351235 4) Dr. Asdaporn Krairapanond Té#H-7273%, 2004
F9H ~10H TN T ONEP NE[ CHL Y ERE N T 720 BiAE, Deputy Secretary — General
Ms. Orapin Wongchumpit 234H4 1L CTU 5 (200542 H BiAE) , CDMOHH 42 36 L OH Y (£

F)EHEFR 1 -1-5, RIREPR - BREEBUR R OFREX 2 X 1 -3-112F LD 5,

7 [-1-5 CDM®OH#H Y E IS O Y (((FR) &

HEET

HE

HEH

B | KRG PRER A

Office of International Cooperation on National

Resource and Environment

Dr. Asdaporn K

B RNERBREEE

Office of National Resource and Environmental

Policy Office: ONEP

Ms. Orapin W

Office of Natural Resources

and Environmental Policy and
Planning: ONEP

Office of the Secretary

Office of National
Environmental Board

Office of Environmental
Impact Evaluation

Office of Environmental Fund

Natural Resources and

Environmental Management

Division

Urban Environment and Area
Planning Division

Monitoring and Evaluation
Division

Land Administration Division

I-1-2 ONEP O#H#X

Environmental Conservation
of Natural and Cultural
Heritage Division

FADCDMT 0y =7 bD5Z AFELLIL, UNFCCC D7 +—H/VAA 2 N Tdo% MONRE % H1.0 T
TN TETHD, ZATHEIT, K-1-1-3 [TRTEBVEDLNDLEDOFER TH 78, 124
BBOYII RN THREE DL B LRSI DS,

% AT FISR L0 ThHM, BUEDEZ AW LRSI TR, 20%,
RN AT S H LS, 7245, CDM DHIEEE, 7 uy =2 Nk (Project Design
Document :PDD) & & +52LLLTWV5,
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B %1 CDM 5 ANZE: (Thailand’ s Perspective)
» CDM must fully conform with the conditions required
» Sustainable development of Thailand must be fully adhere to
» Real and genuine technology transfer must present
» Only quality proven CDM projects would be implemented in Thailand
(H#: 2003429 The 13" Asia Pacific Seminar on Climate Change)

728, 2004411 A A (BB BATIER.) O ONEP ~Obe YU 7LDl XA D% NEE
FHBAEDLIAEMSN TR, ZOBHITFRE, 52 NBEAFRFIZOWTH Y KE O KGR T
EMGTETLTORWEDEDZETHD, ZIVHLDARBFREIL, 200542 H O FEEEZ D FE il
FEONEANFLE DDA REMERH D LMD, LIZH DM GRF#% —B% 5 FT) BhX 13
D RIAFHTH 5, LLFIZ, 20045811 A FADOONEP~DOEY I 7 REIRT,

B Y ABIFD CDM 2 AD B3R E

CDM DORVY —IZOWTEBLRE A TH IR E-TELT | FARINLTVDEH DR,
L% DNA LU TRV — 2R D T TENMELE Z TWDHHY, EFHER%EAY 2005 422 A 12 FE 0
SNEEIT O 7 DO NFIZE BN D TREMED H OO RZEDOFIE OHERITHE Z DIV,

B DNA (L TOF ¥/ ST =R RL TS

GIEZ B 2N END ZEbH D0 Y FE D+ A E b G hbE TRy, 2, 20
ONEP 1% CDM Z#H PRI E Clded, fhDZERHH M L CA7-00 A3 L ORI 21
DIRPUZTRN,

B 5%OLBULZOWT Y FOEANEREDZLE)

B CTELD T By =78 CDM DA - AGRFFH DRI >TND, 72720, AKRBO T 1
T AIAABIFOR) > — D KGRENIUE, RV — 1SN T (4 &) LB E 352 8127250
TREARELITE 2 TR, AGRICE T A1 R AR,
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Cabinet

National Environment Board:NEB

N
""""" > | Chaired by Prime Minister

\ 2

National Climate Change

N
""""" > Chaired by Minister

\

Working Group for CDM
N
MONRE_DNA
""""" > Chaired by Permanent Secretary
\ 2 \ 2
Energy and Industry Forest and Agriculture

B-1-1-3 CDM % A (564) (AT
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1.4 [ETEBETEY I JOHLNL T A

141  FEREFEMOBIR

(1) FETEBEREFE A & K Ok
BADERBFEED OB E TR 1-1-6, X 1-1-4 1R, 200340 H A DFEFEY)F A4 BITH140,

165hy /BT, NvraZ gt 24%, #15 BIAHR:31%., £ oAt (ATEAE) :45% ThHD,
Flo, Ny EHE ORI I L B E IR CHRE T D&, B R E IR FE#EY (Municipal

Solid Waste) 23#984% ., PEXBEFEMIKI12% ThrD,
/*“/ﬂﬁ‘ﬁ%ﬂ%@%ﬁ%@%%ﬂﬁi%é@ -1-7. X 1-1-5 |

R, BT BESEM ORI, &

(FEZH) R, TIATF N KI5 % DD, BEIEY R OE KT, FEIREWTHLHE D
DOREFE50~60% T D,
# 1-1-6 XA OERFEFEYHAEBEOHE (1999-2003%)
Area 1999 2000 2001 2002 2003
(ton/da (ton/da (ton/da (ton/da (ton/da
(%) (%) (%) (%) (%)
y) y) y) y) y)
1.Bangkok (BMA) 8,990| 24| 9,131 24| 9,317 24 9,458| 24| 9,640, 24
2 .Municipalities &
12,328 33| 11,893 31| 11,903| 31 | 12,216/ 31| 12,451] 31
Pattaya
3 .Outside of]
16,561 44| 17,256 45| 17,420| 45 | 17,734| 45| 18,074| 45
municipality
Total| 37,879| 100| 38,280 100| 38,640| 100 | 39,408 100| 40,165| 100
* 200343l E
Solid Waste Generation in Thailand from 1999-2003 (ton/day)
45,000
, - —
40,000 -
35,000
30,000
25,000
20,000
15,000 -
10,000 ; = ; — —:
—t— Bangkok (BMA)
5,000 Municipalities & Pattaya —
—3¢— Outside of municipality
—a— Total
¢ 1999 2000 2001 2002 2003
[-1-4 ZADBEREFEYFAEOHER (1999-2003%)




# 1-1-7 NrazEyHE OB B/

FELRR He=R (%)
Organic and food waste 50-60
Mixed plastic 15-20
Paper 10-15

Textiles 5-7

Wood 5-7

Glass 3-5

Metal 2-3

Others 2-3

Solid waste composition of Bangkok Metropolitan Administration

2-3% 2-3%
3-5%

[ Paper
[ Textiles
W Wood
O Glass
Il Metal
[ Others

[ Organic and food waste
W Mixed plastic

50-60%

15-20%

[-1-5 NraZ g HE OEE BE SR L
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(2) —f%EEFEFEY (Municipal Solid Waste) (D ULEE i ORLERL

Ay G E TCIEETEBEIEY) DFI98 ~99 % MBI S LT D, RISV FEFEY I R4
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+ ONEP, MONRE
BORNERZ B L OB TOSRAHY
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TEY, BEEYEILDNT 7 J OWLBLG OE E S LT D,

(2) [ET e T P 1R K OV (BRAT)

B Public Health Act AE 1992
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N7 4 —70 & BEFEW) B PR AT MR CRmNMEIRE 5 -2 HIES
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A G U TR U TFR SRS FH 2 52 BN O NERELTET DA

B Enhancement and Conservation of National Environmental Quality Act AE1992
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(PPP)” DBEEA I AN BTV,
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R DA D T D,
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PEAK T DDLU T O HENR ESIL TN,
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©) 2006@@%@&%?%%@\“/:7‘5%&U“/\f’&%f‘ I — BBV ORI A RO
5%LL T ZNLAOHIE TIZ10% L FIZ 3572912, B K Ot zh =R & g 35,
()& Fiﬂ%ﬁz%ﬁ%&zﬁ%ODﬂﬁmwﬂﬁwﬂﬁEiﬁ%P“ FEY ORI A ZAEHET H7=0
[ 2R D [E . BEFEWY 3 L B4 20064E £ TIZ30% UL EFFIF 95,
(b) il % D BIRIRDMEA L OB BESEW 3% D o NI — 7 HENL AR T 5,



WG O

[ 2 BE S & BRET L, #TTR B B & kT G L ChRY | PEERBEEMI IR ZITL T
R0, MRETDETHEIEDIIL, —REIE, A7 1A, P, BRSO O REPEREEEY) |
S A7)V A REBEFEMZ L a1 & D, EFR M%) DF L T 2GR OB Z D F
B 23 £ D,

B xR

[ 5 e S BRI I8 T 72 B AR DT | s R BT L TR D45 D535 T,
[ T BEFEW) DI AT O B AL 55 FECHESEM YA 7V BARITKREIE LT IR A7 Cd, LTI
BB O RIZOWTIAT %,

O #=
J5 &t (Strategies)

PEFED OB L OV A7 /AR (B B KOV ORI AT REM) D7D NI | R
R . RMAEEE L TEROSIOMRLE,

XI5 (Measures)
i R A ;@L%
P it DO AR ZE A I K DR 2 P i OD bR ZE 8 L LSRR O TR B LR 1
P b DY YA 7 WAZFRIR A 7 L D3 720 P e RS SE LT LT R b G ~ A e [E] Y
VAT LOREGL R
HEE OREHE, REFRFEOEE HHEZEORENE, @R OEL2<T (BL

9 2T oRBE O[]k
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J7%+ (Strategies)

BRBE BT D/ 7y (BREZITEE L) B KON, VS A2 V8L AR PE D H TR A 35 L OBAFE 1Tt
ERSP &7

%1% (Measures)
MR A PO

LA ORI ] B LOBEZED IR EE22 bR | EZEDO N E# A BHI RO LB MDA B IO
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1.4.3  HENTHIH AR AL

HAD LFG IZBE LB B L OH AR T A 1%, 19984 MOSTE (BL MONRE) @ PCD $4T0
(& B FEY & BACB § 21K B LYW AR F 4 : REGULATION AND GUIDELINE OF
MUNICIPAL SOLID WASTE MANAGEMENT JIZ7REFL TV 5,

ZOERICELE ST I AD T =H) T U AT LB IO A b — L AT AR R E LT
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0 #ESHHTARE oY c/b
1 ey
1.1 CDM 7Fu¥ =/ M

WMEZTaY I NE, HAE o HTVRALIEZH DT A A KA E L T D E T BE IS AL EE
T —NOF AN B IO — T e S YT SN T A& EIR L, BEEITOD
DTHD,

[E T BE M LB & o — % /2 7 VIR B 8K (Provincial Administration Organization of
Nonthaburi: PAON) 23FTA L, EHIEE 217> C\D, /X7 VIROIZIE & TOEIEEEIEY (98
00hy/ H) BB Z—N2 T ANTWD, BN IS —T 2o v 7 )7 TS
TEZDN, 200541 H 0 SI3 AN Ch 2N #I-B 55 L O #I-C CRBES LA EHE CH
%o 7233 [RIHEST MU ZHE ST T A D [EIGER 1 L72< . REUTHH S DGR & 72> TD,

BT Yo INE, NI AR AT A FEEVAT LB T LT VAT ATHERSILD
HAFEE g% DR B L ONERA G A TVD, 7y =/ MEEZ DL FIORT,

B oy 10 4 (2007 4 8 1 ~2018 47 H)
B [EU L2 HST T AT BB LT LTI I A TREAD
B REAE I 900kW (300kW X 3 k)

B RELICENIE ISR E

W7 0V oV NEMIZIZZ OB E N NET, I— R 7L Ty MW G TR % 72 B
PO E R REL TR FELITRO\, Fo, BUEZ A TITHNL T A D BN IS KO H
(ZBI T DIERI e B R 1T 72K, a7 NEREHIH I EREND LA BB 720,
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(2) HENTHE PO E
BTE R a s DREFEM %5 T AV TWD RIFEEDITA T AHN U CHLST M A D RIS X
OFH DGR ED I TND, L, O3RN (312 B IGEFTA) 12 W TR T AD[E]
I3 JORIHGEHEN TR, ZOBH EL T BIRRICH 2R E @028l HAZ DB
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1.3.1 Zav=/rhAk

Ty A MEI/ N 27 (Bangkok Metropolitan Area: BMA)LFEIZNLE 5 /27 VIR A
A MK DBEFEM LB 2 — NORAEN B L O — 7 2o v 77 Chd, /27
BEIIRK I -1-1 (TR T I, NvalfiRa 7 o fiX 2324 =B (Phatumthanee Province)., 7
73R AR (Nakormpathom Province) . 74 ¥ I (Ayutaya Province) IZBE2L TW\5,  FEEEY)
PR Z— 3 rarzifith L BB TR 1 RO RBECHY | AL RFE D72 FEITH
TEX QUK HHT Th o,
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1.3.2 #ENTHIODFLIR
BUE, BRI Yo 2 — NICEHE STV D 3 # AT O BT it (Landfill-A, B, C) D955
Landfill-B & Landfill-B 35 X T8 C JHOHEAKLFEE fii (Lachate)l . 2003 4R TIZ@ERR 358 LT
U5, Landfill-C 1% 2004 4F 12 A 15 H B R TREL TS,
HEBLAEN TWAIITIA—T U F LB T A M TREHBASNTWDA, 2k
2004 4F 12 HARTH T L. 2005 4 1 A &Y Landfill-B I[ZBEEMZ A T E TH D,
(1) FrEBIOHER &
Provincial Administration Organization of Nontaburi: PAON
(2) ~rih
Khlong—Khang Tambon, Sai-Noi Amphor, Nontaburi Province
BEEW IR & H— DL E A X T -1-2 [ TR T,
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wirwy, Sabuy. com
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8.1U79n %38
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M-1-2 BEFMALH 2 — (&N

(3) FEIEMAIRE L X —H S
T EAFL N -1-1 12, 2EOFSEEHEZ X T-1-3 (2R,
F#U-1-1 BEFEYNIE X — O

. SHEEE S H
M GHE D) fii %

AX

VA2 )V fii g%

¥
(. 7" TAT 49 S T A) #9130 ton,/ H

S KA MR

(N RS ATAEES) #9130 ton7H
B 3 o OBE T M A 15 4RO
R BT #1510 ton,/ B | SR AT CoHHA8, BB T HiA-BA
UCHNT HIABR3E S5 T3
RO G #9800 ton,” H

H15 FEOHE T, ZORFEWRE Y X —31H O T REZMEMR T 202 8L < Landfill-B
FELO Landfill-C DA DR HADHER L L THRETL 72, AL PAONIZET U 7 A 24T -T2
. 2004 FIZHBE JOFEFHE O PRARBOONIZEDFTH o7, - T, FFRFIHENEY IZFE
TR 7 — DB R ELL O LT TED,
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M-1-3 /2T VEEFEW IR 2 — DR

(4) EHhOAR,

2004 4F 10 H 31 HE 12 A 15 HITHEB LB RN A RIZEED S FREGFTIX T -1-4
Z/%Hg\)o

@ Landfill-B

o HENTHIITBEIZSERR L TV A,
< RIMOZ NITIEES TR,
© PRABEZREICE N EZTEY, B TL CWOAIEBRZ,




@ Landfill-C

- HINTHIIBEIZZE TLTD,

« BEFEM DO ATUTIEES TR,
HE 2

@ Area of Combined system
BEARDIRIZ AR CHFE-TERY , REITIFTIINTFEN TS,
KT 272D KA B T DD HD,
N2 k= e AT N DAY oY)

@ Open Dumping Area
R CHERB LA IE LS AMLE D E oo Tz,
TWEFREEIVLIIENELIR o TV, AIDZT ANDEFES I TN b DEE X HILD,
GE 4
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1.3.3  HSEHL G QS A 22—k OE A Y 2 — L
PAONIYWAF U BEFMLIL o Z— DR B I OEMBRBEAS Y a— a2 R T -1-2 (TR
3", Open Dumping Area [%, 2004 =R A H IESAL, 2005 E B H257E T T 5T ELR>
TNWAID K7y 7 O SRITINZ 7=,
Landfill-A JEHABIR F O 2009 FE0BVH A7 X — 13BN T 55 E T, Zhick->7T
Landfill-A i@ I MT S BITR BA 2 T H LB E SN D, 2T, Landfill-A ZFRV 2 Open
Dumping Area + Landfill-B + Landfill-C 4% 7 0y =7 hDOxt5ELT-,
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2004 2005 2006 2007 2008 2009
Open Dumping
Finishy Close
Operation & Closure End Z;Dec‘
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Soil Cover Mar. End of Dec.
= IS
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Construction Complete
Filling start Finisty/Glose
Operation & Closure J 1.5years
—
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Finish
Construction End pf Dec

Operation & Closure
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Filling start Finish/Close
un.

Replacement Area of Landfill-A

Operation & Closure

Combination Facility

project commitment

‘ 4years ‘
I I I HTIIIhaIY

Land preparation

AT

Building

A

Construction of Sorting facility

ATIIIHIHIMIMITITIOMY

Composting

A I T TTITITMIMY

Biogas
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2 HENTHU AFE A DO RE
2.1 HESZHIT AFE A B DRE F ik
HEST D 258 A B OB EIL., First Order Decay (FOD) EZ WS, RIFIEIIAZ U IEAEE
DM ZELEET V7T HOIE TSI, FrlfE 2 ORI 5O PN T A3 4 a2
DI SIS, F2EBIA LS N —OHINT NS AR Z R 5 )71 LT IEL
Aot tng, HEXEZLL FICRT,
Quxy=kXRxXLoXexp(—kX (t—x)) =+ XI-O
Qe : XFATHEDNL T TIND t FRITRAE T HAX &
k I AFRAERIGEE
Lo AZUFERT U ¥L
Rx xfF(CHWD S THEIAIDE
x CHINTAR
t YRR
Qo =Z{Qq .t XII-O@
Qu :t HITIHAT DAY
L -OIEHENL OB D5y DT (XEEITHLD N T E ) DM AED A 3 A B A R T
%o RIM-O&FESy RIL-@) 52812k, BN RO YFEEDAX R EBEAR T2
DHRD,

2.2 TN & (R)

PAONDD AFULIZAERBLOHSL HO A7 Y 2 — IS E KR =) 7 O I B A H
ELTZ,

(1) Open Dumping Area

ZOTIT I 1986 ALV I FEAZBAGE LT, T30 AEIE 1991 4EM DRI 7=, 2002
L Uikt —OF AN DT DI B DT % — SO A~ L LTz,

A
100%
Liniar Increase 900ton/day—|
0% >
1986 1991 2002 2004
(2529) (2534) (2545) (2547)

X I-2-1 Open Dumping Area D& A EDZE (L A—)



A
1004
A
1 Milion ton |
Move out
Start Open Dumping | / Now Wast
MO — Old[Wgate”
|Cut flat level | |Fi|| up again |
0% >
1986 1990 2002 2004
(2529) (2533) (2545) (2547)
X I-2-2 Open Dumping Area DHENT BE:DZE (L A—)

IIFREIL 100 Hh Ll EHAEHEE S AN, # T E84y (Ground Level LA F) I WEZEY D
T2 O ST HIHT ZFE AN IR L E L, 1999 4R LU D BEZEY) 2 AD B E A L=, iﬁk =
JHEEIT HIG FEE A CER A L7- 0.85ton/m? & L7, Open Dumping Area % [X] I1 -2-3 ®D i@V AR
L7,

2004:386,471m°
8.4m (328,500ton)

2003:386,471m°
7.1m (328,500ton)

2 _ . 3
GL 2™ 1999-2002:233,918m"(198,830ton) 247m

247m

1-2-3 Open Dumping Area 2 2+ iHe & 71

F 11-2-1 Open Dumping Area D FEHEY)HENT B FE

Filling Waste Accumulate s .
year Vogiume Filling Waste il i v Operwiiton ey
(ton/Y) (ton) Rate per year
1999 25,344 25,344 3% -
2000 25,344 50,687 7% -
2001 25,344 76,031 10% -
2002 25,344 101,375 13% -
2003 328,500 429,875 57% 365
2004 328,500 758,375 100% 365




(2) Landfill-B

Open Dumping Area O Ff#% 511 7C, 2005 4F1 4 KB A BT 5 T E T %, HL HIK &
1% 644,000m® THHN, B HAEEE L. 589,260m’ (A3t B4 0.85ton/m® &35 &, 500,871ton) %
AL, 2B, 2305 A&lE 900ton/day S LT, fERAF L -2-2 1T7-7,

=11 -2-2 Landfill-B OFEZE 7 B

Filling Waste Accumulate o1 .
year Voglume Filling Waste il i Uipertition deyy
(ton/Y) (ton) Rate per year
2005 328,500 328,500 66% 365
2006 172,371 500,871 100% 192

(3) Landfill-C

Landfill-B #3752 T D 2006 427 H L0 HNZ S BHIAS A T E ThHDH, FENTHIZS B3 457,000
m® THH)N, Landfill-B L[EkE, B o3t EAE[E L., 355,432ton ZHR LT, AR 1 -2-

3T,

# 1M -2-3 Landfill-C o FEZEY)HLNT B ik

Filling Waste Accumulate . .
e Filling up Operation day
year Volume Filling Waste Rat - .
(ton/Y) (ton) ate s e
2006 156,129 156,129 44% 173
2007 199,303 355,432 100% 221

2.3 ABUFEAERT v L ORES (Lo)
(1) ARHAERT % (Lo)

ABFEAETRT i)V (Lo) 1ZBEFEM DALRK ., BEFE O WU RE | HE L I PN OOl BT 5 L AT
T2, 16> T, Lo DAEIZAETEBREE052 AU, FERUTIVRESEAL T DD T, IEFEICIEZHERT
THZET AN NS TS, Lo 1L —#%AYIZ 100~200 m*/Mg (0.064~0.129 Gg/ Gg)
DI TE T HESNTND,

Lo DHEEAZXT-OIR”T,
Lo = [MCFXDOCXDOC;;XFx16/12 ] (Gg CH, / Gg waste) ++-Z.11-@

Lo AR FEAETRT W (Gg CH, / Gg waste)
MCF A A EAR SR

DOC  :orftEA R 3 (Gg C / Gg MSW)

DOC;. :A[A DOC %%k

F SENTHIAT AR D AR ARFE 5y F



(2) BEFEW ORAL
FEFEMIRARR T, 2 A KIKRGETRERBEE DN EE PR AR L COBEIEMME T — 2 DN, /v
BT VE G Te Ay R s (22 #IXK) OFEEE TR LTz, R 1-2-4 ([ZBEEW O E =
KR
FM-2-4 KRFETHODBEEWFAK

HH mOEE %
K 7.03
BY 64.35
il 1.72
i) 1.57
S 17.24
=N 0.35

D 0.03

Bk 0.73
FEEER 0.78
HTA 2.23
R, P 0.00
Z DA, 3.97
&5t 100.00

(3) AZHHIEARE (MCF)
AZ AR IEARE IR FE DR BRITIERL AL DRE BT LD R Sk § D, AZ AHIEARER
FEFEMILEIG O LV RE T2,

F M -2-5 BEFEWIELIG O /LA A EAR % (MCF)

BEFEW ARG DI AR AEIER DT 7 4V ME
Gegzibinl 1.0
FEE B - PRI (BEE) )82 = 5m) 0.8
FEE B - R (FEE 82 <5m) 0.4
T 7 )V ME -SSRSOy 0.6

PRI FE R MLy S b 1% SR DRI ST EOBE T (B2 1L, B E DML =) 7 ~DFEIEY
L) | —TE DI (Scavenging) . —E DK KX RN LON TNAZE, KUWKROW D72 Eh—
DG N TWAZ LN D,

TE b
KR () IC LD EHE
- FEIEW) DL Hh

Landfill-B & C 1%, AN HE L CEHBSILCOD 70 E BRI S 975, Open Dumping Area (3,
2005 4 4 A X0 EHEEHIL 7B -7 DB O 7O [FAIERIZE A L LT,



(4) bOC
DOC 1%, HISZHUTHR ASNDBEFED DU IE SN TEY I ASINDBEFEM DN, b 72
R DR FE A BART-@OICTNE YL TR S, FHORE DOC=0.136(13.6%) T
HoT,
DOC (FE %) =(0.4 X A)+(0.17 X B)+(0.15 X C)+(0.3XD) «++ X -@
A ST GRREAT)
B: iy b (ARERCEDAI, BY LSO T WARES))
C: a7k (BH)
D: A (R0h)

F1-2-6 5B DOC HE T

TH B HEE (%) s R X R
K 7.03 0.4 2.81
BY) 64.35 0.15 9.65
il 1.72 0.4 0.69
i) 1.57 0.3 0.47
TFIGAF 17.24 —
EVA 0.35 —
LD 0.03 —
B 0.73 —
FEER 0.78 —
HTA 2.23 —
N 0.00 —
Z DA, 3.97 —
Xl 100.00% = 13.62%
(5) DOC;

DOC; &%, #NZHIT RZE# SIS DOC OFNIG ThDH, ZIVE CTHINI T A E WS ND R
S IG5 N OBRRETS 53 OIREE (T) DA AR ET DB ERET LT TED, FRtic
HEmA T,

DOCx=0.014 X T+0.28 -+ -®

IPCC OF 74V MEIE 0.5 THHN, ZOBED T 1%, 15.7°CEEV, — . 1987 4 Bingemer
L Crutzun (X T=35C—E THHEL, DOCL=0.77T NEULLTWD, F=, EFEEDOERR T, B
I CHAZ BN LTZBRDO FHRIE THD 50 CEBRMH T 5L, DOCL=0.98 L7225, £Z T, KA T
TR (T AR LD TURSHEF SN D) EL T DOC=0.77 Z8 3%,



(6) HESLHIA AT DA AKFEEIS (F)

BNTIIN DAZ AR E 2R AR TH D, — ARSI T AD R 13 AS 2 & AL R SR 23
¥ 1:1 OFIGTHD, IPCC DTARTANTEDE | BEEEM DR ZI1T Dkk 2 72K (B 2 1L R
AR LT — ) |2 LD ZEEED 0.4~0.6 LLTHEY, F 74/ ML 0.5 Thd,

WEAR LA TGOV AT AR DAL ARPENL 658 % R L THTZD, T 7 4/V MEZ A,

(7) Lo EE
(1) ~ (5) THRFLIRE RIS W T Ly 2R ELT,
L,= [MCFXDOCXDOC:XFX16/12 ]
= 1.0 X0.136 X0.77 X0.5 X16/12=0.069 (Gg CH4 / Gg Waste)
=96.2 (m* CH, / Mg Waste)
= 100 (m® CH, / Mg Waste)

2.4 AZFERNIG EROBET (k)

HSTHIOBRBEIZHE SNV TR ESIDR - ThDH, IR T LT AR E RO 2 LD
ZEIZE S TRDDIENH KDL, FA DN HIZ B T HIFEELY k=0.15 ZEH T 5, 2D
B DI AFEERmFRINT 4.6 L7202,

k= Ln@)/t,, ++ X 1I1-@
ty)y W AFEAE B RO D REH (vear)

KA ADIE T IS P DI W k45 B pH. S E D RS RIS ENAH
HOBE F R AL B ARG IEEE T BN F U T OB S BMGR L BN MO B S |-
Lo THR2Z, ZEREIX 0.005/4-~0.4/4Th b,

2.5 HABDHEE
2.5.1 HENTHIT AR A B> T
2.1~2.4 THRARIZANFICE ST, HEEToT, stEEMEE T -2-TIOR T, £2UTICEB
(AN T AR A B A3 1 -2-8 GHERES) L [T -2-4 1277,
F-2-7 FHHEEME

INTA—H—
S G NT Hh O.D.A+Landfill-B+C
N C R FN-2-1~11-2-3 BW
Lo 100
k 0.15
ALY 0.5
o 0.7168

) O.D.A: Open Dumping Area DR



LFG Emission Rate (m3/Year)

F1M-2-8 K UT OHINTHIH AFE A B s R

Methane Emission Rate(FOD Caluculation) LFG Emission Rate
(ton/Year) (m®/Year)
Open Open
Dumping Landfill-B | Landfill-C Dumping Landfill-B | Landfill-C
Year Area Area Area Sum Area Area Area Sum
2000 254 0 0 254 707,589 0 0 707,589
2001 472 0 0 472 1,316,685 0 0 1,316,685
2002 660 0 0 660 1,840,960 0 0 1,840,960
2003 822 0 0 822] 2,292,132 0 0] 2,292,132
2004 3,994 0 0 3,994] 11,143,973 0 0] 11,143,973
2005 6,725 0 0 6,725] 18,763,951 0 0] 18,763,951
2006 5,790 3,287 0 9,077] 16,155,134] 9,171,317 0] 25,326,451
2007 4,983 4,554 1,562 11,099] 13,903,460 12,706,473 4,358,259| 30,968,192
2008 4,289 3,920 3,339 11,548] 11,967,076/ 10,937,500( 9,316,406] 32,220,982
2009 3,692 3,374 2,875 9,941] 10,301,339 9,414,063| 8,021,763| 27,737,165
2010 3,178 2,904 2,474 8,556] 8,867,188 8,102,679| 6,902,902| 23,872,768
2011 2,735 2,500 2,130 7,365] 7,631,138 6,975446| 5,943,080| 20,549,665
2012 2,354 2,152 1,833 6,339] 6,568,080 6,004,464| 5,114,397| 17,686,942
2013 2,026 1,852 1,578 5,456] 5,652,902| 5,167,411 4,402,902 15,223,214
2014 1,744 1,594 1,358 4,696] 4,866,071 4,447,545 3,789,063| 13,102,679
2015 1,501 1,372 1,169 4,042] 4,188,058| 3,828,125| 3,261,719| 11,277,902
2016 1,292 1,181 1,006 3,479] 3,604,911 3,295,201 2,806,920 9,707,031
2017 1,112 1,016 866 2,994] 3,102,679| 2,834,821 2,416,016/ 8,353,516
2018 957 875 745 2,577 2,670,480| 2,440,569| 2,079,520 7,190,569
2019 824 753 642 2,218] 2,298,549| 2,100,725 1,789,900 6,189,174
2020 709 648 552 1,909 1,978,237 1,808,036 1,540,458 5,326,730
2021 610 558 475 1,643 1,702,567 1,556,362 1,325,893 4,584,821
2022 525 480 409 1,414 1,465,402 1,339,565 1,141,183 3,946,150
2023 452 413 352 1,217 1,261,440 1,152,902 982,143 3,396,484
2024 389 356 303 1,048 1,085,658 992,188 845424| 2,923,270
2025 335 306 261 902 934,431 854,074 727,679 2,516,183
2026 288 264 225 776 804,408 735,212 626,395 2,166,016
2027 248 227 193 668 692,243 632,813 539,063 1,864,118
2028 214 195 166 575 595,703 544,643 464,007 1,604,353
2029 184 168 143 495 512,835 468,750 399,275 1,380,859
2030 158 145 123 426 441,406 403,460 343,750 1,188,616
2031 136 125 106 367 380,022 347,377 295,759 1,023,158
2032 117 107 91 316 327,009 298,828 254,632 880,469
2033 101 92 79 272 281,529 257,254 219,169 757,952
2034 87 79 68 234 242,243 221,401 188,644 652,288
2035 75 68 58 201 208,510 190,569 162,360 561,440
35,000,000
Open Dumping Area
30,000,000 /\ Landfill-B Area
Landfill-C Area
/\ =
25,000,000
20,000,000
15,000,000
10,000,000
5,000,000
0 - P L L Lo
258838858800 e 280388588888 38
SSISIISIRXIKIRIKRIKRR SRIJIKIKKIRIKIKIKIKR]RKR



2.5.2 HENTHIAT A [BIIY AT HE B DR E
(1) [E&h=

ARSIV T A (RS TTA) 2 BT 52 8TV, [BIRESRNT AT B 4
DH L EZIp E DRI L > TR D)3, B T 2@ 3 2B b, W I RKIT S
%, K[E EPA (Environmental Protection Agency) T, ¥TfNEIZ G AR N7 D [HIN =R 1% 60~
85% THHELTWAN, K7V 7N CIZHRMMDOBEZENSLD T R AL 2552 1F . 50% 28 AL
7o

(2) TR CRIU D) B A Ry 1)
FEFEM I 2 — DR RG2S E LR ATV a— L E R 1 -2-9 [TEEDD, 72
B, B, TANER O THIMIZKROBRELT,
» EEH T OBt Tix EEOE Lok 72358 T L ThBEITAT 5,
» Landfill-B 3L C OFE Lo THIFIZ 4 A &35,
v WHEH PO THRIZA=ITEL 6 »HET D,
» AR Pl T 4% SEST D R I3RI T EE 35,

PLEDAREDHET, K7 OMST H T A AT RERFEI X R D8 705,
+Open Dumping Area :2006 4= 6 A k%)
-Landfill-B :2007 -7 A A
+Landfill-C :2008 -6 H TH)

72720, B EICBAL I E R L E O BKIFERE R L7272 HADFIH CEHRF LB D,
ZoPEENE 30 H (1 »H)RRE ATz LT 5,



FN-2-9 HELT-MigR DR A 2— b

112/ 3/4/5/6/7/8/9/1011/12 1] 23/ 4/5 6/ 7[8/ 9101112 1|23/ 4|5/ 67,8/ 9/1011]12 1/ 2|3/ 45| 6] 7| 8] 9/10 1112

Landfill Construction & operation schedlde

Qpen Dunping Area

Fill-up Qperation Firish at end of 2004

Covering

Landfill-B

Construction Corrplete at 2002

Fill-up Qperation

Top Covering

Landil-C

Construction Finish at end of Nov. 2004

FRill-up Qoeration

Top Covering
Mlestone

$tart Aaring and Hectric CﬂnaLtim

LFG cdlection Piping

Qpen Dunping Area

Design

Fping Work

Landfil-B

Design

Flping Work 1.st Well 2nd & Corect Main pipe

A

2
:
&
5

Landfill-C (ff it fixed
Design ‘

Fiping Work J‘ P | 1.st el 2nd & Correct Min pipe

(it fixed schedule, you thirk with PAON)

Raring system

Design

Procurerent

Qvil wark

Ecquipent installation

Plprg /Duct work

Hect / Inst work

Precommissioming

Gasbrge system

Design

Procurerent

Qvil wark

Equipment installation

Pprg /Duct wark

Hect / Inst work

Tie-inwork

Precommissioming




(3) N7 HOA A[ANY &0 T

[2.5.1 BENZHIAT AFEA B DT | CRUZHNL AT 238 A 8l (1) BLON(2) TR~
(K% L C, HENZ T AR A B H U7, BRI RT REZRBENZ T 2 B2 X 1T -2-5 | 27", [HIX

ARER N I A B O EL T, KT L/ — X L%
IR L TG, AR L TIE, 2008 4ERE— 27 L70 > T VA,

—HRENZHCK TP AMETNIZR7EE2 07260  REIF ORI -FIAAATEETH LD, ZADIH

(=22 Z . ZNNBITR %

(ZRICKR & g U CAURL 0D 1 U O U TR - ) wT REZR I RTI L,

2ok [EIURATREZAR SRS M 2 X BB I TV T AZ w7 I X0 2 &R T 45, 10

-2-10 |2 ks e Rd,

FM-2-10 HESTHUAH A [N &

Using Recovery LFG volume(m’/Year)
Open
Dumping |Landfill-B|Landfill-C

vear Area Area Area Total

2000 0 0 0 0
2001 0 0 0 0
2002 0 0 0 0
2003 0 0 0 0
2004 0 0 0 0
2005 0 0 0 0
2006 0 0 0 0
2007 2,896, 554] 2,647,182 0| 5,543,736
2008 5,983,538] 5,468, 750] 2,608,413{14, 060, 701
2009 5,150,670 4,707,031] 4,010,882]13, 868, 583
2010 4,433,594 4,051, 339 3,451,451|11, 936, 384
2011 3,815,569 3,487,723] 2,971,540(10, 274, 833
2012 3,284,040] 3,002,232] 2,557, 199 8,843,471
2013 2,826,451 2,583,705 2,201,451 7,611, 607
2014 2,433,036 2,223,772 1,894,531 6,551, 339
2015 2,094,029] 1,914,063| 1,630,859] 5,638,951
2016 1,802, 455] 1,647,600| 1,403,460] 4,853,516
2017 1,551,339 1,417,411 1,208, 008 4,176, 758
2018 1,335,240 1,220,285| 1,039, 760 3, 595, 285
2019 1,149, 275] 1,050, 363 894, 950] 3, 094, 587
2020 989,118 904,018 770,229 2,663, 365
2021 851, 283 778,181 662,946| 2,292,411
2022 732,701 669, 782 570,592 1,973,075
2023 630, 720 576, 451 491,071] 1,698, 242
2024 542,829 496, 094 422, 712| 1,461,635
2025 467,215 427,037 363,839 1,258,092
2026 402, 204 367,606 313,198 1,083,008
2027 346, 122 316, 406 269, 531 932,059
2028 297,852 272,321 232,003 802,176
2029 256,417 234,375 199, 637 690, 430
2030 220,703 201, 730 171, 875 594, 308
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3 HENT MU AR FE ek DR
3.1 Mgk ofaetstt
3.1.1 K&

RIS R DO RR S E LU ISR T,
SRR 29.5°C (B 1 39°CH1 L B 12°C *1)

SR
pLgss S :80% (B : 85% . el :40%)
PR CAEEH) 114.4mm 1

(5 :262mm/ H (9H) ™1, H&K:4.9mm/H (12H)*1)
(1 :Meteorological Department ,1987-1997 ,in Thailand )

3.1.2 AR
WSBEH ADPET AL A ENIETHHRABRBIHHZHEHL %, (OEPP 58 ME (HFr))
SOx as SO, at 7% O, 18 ppm
NOx as NO, at 7% O, 108 ppm

Particuler 54 mg/m*

3.1.3 Jitig%k DR E ST
IS I AR B OR B ATL LT KM -3-1 1277 3 EFToEminsiF ons, i

HOHELR EHBEAR 2N LR S ThH LIS ND | Mt O R E S ATE L GRELT, 5
R E Y T O R a2 R T -3-1 (IZE LD D,

IT-3-1 JiaR O
FIM-3-1 Jizk O {E el o 2EAf

II-20



ez IE B 72 Ne QD) @ 72 =5E1E)
=) @ X @
I (Bo2—HNOEDRS)  (LHOBENALE) (B 2—HNOEDES)
A Hh
+- e i © O (Dumping S?te D7=HHl
© @) A
LE
) {?f LR 0.
) Fa i Tie-in %) CESE T aU)) (REHCFE R 4 20
A
H AL ©
K © © (I /)
= X A A
BEEE | G © (AR HEEFT)
b S A © A
i (2 % T A T) (2% AT/ (2 % T R T)
ET VLT R O X O
B ] © O A
3.1.4 HISTHUOY R DT ALY
T2 H A DR F L OSEEITE 5 O A FERERB LOUE LW HLLF 0@ Y
FRIE L7,
AH :50.0 %
CO, 475 %
0, ©0.5%
Other Gas 0 2.0%
BN :18.0 MJ (4,300 kcal/Nm®)

3.1.5 JEEMITEEDORES
REEMMLL T, HWRE—E Y HATL Dy RATF— KT Z—E L (BTG) NEZ LD, —
WeE 72 AR A R -3-2 IR T,

P NA= R/
a) (P IR R MG SE N RN 20D | FEBD B TR

b) R E G T D BAFRING |

REYTARNAL TN ThHDHIENERIND




c) FENEDE

d) N7 HE T AT O I E i O FEE
BEAEBL TCHAT LU A RELT,

F M -3-2 BB AT IO AR

HH HATLL HAF—E BTG
FE7RRE HB i AT A FRTAT A, KT ERTHAT A, H i
. PEA A AR ET TR . e
PEEVEIZ R T ——— IR/ 7K —
1
P 30~35% 15~25% 10~15%
2
i o 70~85% 70~80% 70~90%
REY AR ax 7 N
WS HI T A~ DK O AN O

ELRERDDRIL, H L~ 72k B s,

2 AR RIIHREIN DRI IV S D e

WSO 2% Bt e AT TAPFIH TEDLH AT P DFEL T, RAY ) — 1O R %

THZBEELI, 72k, RO I EMIFBEOFFEEL TUIROEE 1305,

p TP AINREBEBAFIEEEORAICLAE ., &R

» BT AIZKIIS FTEE

> BT AE

v REEGUEDEOPEH AL 720
> TAEREREA N

FIM-3-3 |

W= BN A& EN DI N DR 5

DALV R BEREOERE AR T -3-4 1T,

[RFEOPREHELR I Z 7R T, ZALLY, RIFLO B I L 3 3 AiHE D &
7 (100ppm FREE) DR EEMLFLLI2, F-, FBET




FM-3-3 JEEEOPEI RS IH

Minimun characteristics of fuel gases

Characteristic Sy. Unit. Limit |Remark

Calorific value H, | TkWh/m®] 24  [for lower values, you must consult the factory

(lower cal. Value)

Sulphur content (total) S [e/m®] <22

or 433 - Content Hy3 [Vol%] <0.15

Chlorine content (total) Gl |[me/m®,CH]| <100

Fluorine content (total) F |[me/m°.CH]| <50

Sum of chlorine + fluorine {GI+F){[meg/m°,CH,]| <100

Dust [mg/m’.CHJ| <10

Qil vapours (> C5) [e/m%,CH] | <04 [no condensation in gas controlled section
and intake manifold

HC solvent vapours are inserted from project to project in accor—
dance with the gas composition involved

Silicon Si |Img/m%CHJ| <10 |With Si > 5 mg/m®,CHsnote cil analyses
for metal contents > 15 me/ke oil

Humidity (relative) ¥ %] < 60 - B0|at lowest air temperature, i.e. no
condensation in gas controlled section and
intake manifold

Pressure at inlet to

gas controlled section [bar] to 2

Gas pressure fluctuations [%] <10 |of setting value
with fluctuation frequency < 10/h

Gas temperature [°cl <50

[°c] >10
Methane Number MN =80 |others on request from DEUTZ MWM

Examples of methane numbers:

Natural gas MN=75 - 92
Sewage gas MN= approx. 135
Landfill gas MN= approx. 140

Propane MN= 35
Butane MN= 10 “
FM-3-4 HAZL VU3 EBMOMAEE
R4 R BT TGB2016FV8
FEE ) kW 311
T \% 400
JE A Hz 50
FEENF % 35.4
PRBHE & (25%) kW 878
(HESEHOT AD A m®/h 175




3.1.6 BN ADRRAEZE b &5 FERR A D HA 5 4
FEERAH OBETETHTZY | R M 720 DB H R DN T A B2 R E LTz, RI-3-5 LK
—3-2 |ZIRF M 7= DT A[E &5 7R T,

HENT M AD B E 1T 2008 TR KR 1,839m°/h 725, ZO®RISTH T, BlE., 717,
TV T AE 7 DHRRE R D, Flo, FEERIIXBEPSEEA T 2720 | FHREIC L OEE AR E
Thd, 2O IMW 222, BRI &S AN CEIST 522 B ML T, F2E6 4 10 4
HOFAE (622 m*/h:11.2G)/h) #2720\ L9, BHERE T 5, FEEXH CHE TERVR
FITETILT ALY I TIREET S,

ARFRECHET 2 300kW 77 AFEEFAHE D 100 % A RFO T A Bld R M -3-4 TR7HEY
175 m*/h THY, 3 B72E 525 m*/h THD, 7T, 10 F£HTH 3 5% 100% CIEHRTHZEM0H
KD, FRIM-3-6 ([ZAME, XM -3-3 |TEIF—ERT,

F N -3-5 KRS 7=0D A A[ANY &

Using Recovery LFG volume (m’/h)
Open
Dumping |Landfill-|Landfill-

Year Area B Area C Area Total

2007 794 725 - 1,519
2008 683 624 532 1,839
2009 588 537 458 1, 583
2010 506 462 394 1, 363
2011 436 398 339 1,173
2012 375 343 292 1,010
2013 323 295 251 869
2014 278 254 216 748
2015 239 219 186 644
2016 206 188 160 554
2017 177 162 138 477
2018 152 139 119 410
2019 131 120 102 353
2020 113 103 88 304




2,000

A~ Open Dumping Area

1,800
/ \ Landfill-B Area
1,600 Landfill-C Area

/ e Total
1,400 |
1,200

Using Recovery LFG volume(m®/h)

1,000 |
800 -
600 —
400 \
200 — =— =
0 . . . . . . . .
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Year

M-3-2 HERY =D b R [EN &

F U -3-6 F&rE R OB fif 28

Load

No. 1 No. 2 No. 3
Year Gene Gene Gene
2007 100% 100% 100%
2008 100% 100% 100%
2009 100% 100% 100%
2010 100% 100% 100%
2011 100% 100% 100%
2012 100% 100% 100%
2013 100% 100% 100%
2014 100% 100% 100%
2015 100% 100% 100%
2016 100% 100% 100%
2017 85 % 85 % 85%
2018 75% 75% 75%
2019 - 95% 95%
2020 - 80% 80%




Using Recovery LFG volume(m®/h)

2,000

1,800

1,600

e |Jsing Recovery LFG
=@—Fuel Consumption for Gas Engine

1,400

14 years

1,200
10 years i _._ >
1,000
800 |-
300 kW 300 KW
600 | 300 KW X 3 nits X 8 units X 2 units
¢ N N $ ¢ N > * *
400 (Load = 100%)
X 3 units
200 ttoad 300 kW
= 75%) X 2 units
(Load
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ . = goty
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year
0 -3-3 FEFERAH DR N F—



3.2 HENTH AR B i pk O BEEE
3.2.1 FEHiER O

PRSTHIT ZAF B RIL LA F O AT M LRSS, X 1T-3-4

R,
BRI

X IS AN E S b

HENT M A RS H s S E 3T s KON o A & S8 FE AR i i O 5 [ 3 A R

B RFEE R
T Az REFE L TR E
Rk 15 o YRR

B RETAIRBERRAN (T T7)

BHEE T LI AT VU5

Bl EBLT

R AL LOIEE L AT LSBEL TRV G IS T A2 R BEAL B35

7ok AN O AFE E i
MEL., 27 T 5, 27 MBIk, Biolii T (JRA-0N7Z LR E) Ofiilk k., Bl

TOREDHEHL (PafrIA

i, BeBEAZE . RN ZFLZR DA oy S —F— (T =

(ZRDRHRPEEER L) DRI DAY R IR TE 5,

)EE/""EM

VCcB /
10kV /400V é

400V, 3 (15
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3.2.2 B fupx OMEEL
(1) HrF-BE

BESTHITT VL, A BT HIN KA S HIER 95 0 AR E 5T (IR 7)) IR B IRE AL, HP B
IWERE Z1E ST, ~yF —FIZORNPRoTND, ~yF —E LU CHN T A EH IS ED
MaEx N OK# RANE/ S —F) ~EDILD,

FHF O FRIH Ry T T IO EE LY, KB F AT D, @Ak
TEHIINTWDKEEER T, e BEEOE L (7Y A0) O FEICKEHF AR IET D5
KNAEDH) ThHDH, ZO T A TIE RIEKDEZEN DIV RIS D DD —F5, DL TH5E
T4 AFETHN A ADEIL AN 720,

K7V 27N TR T ADOEIR &2 BT 5720, 2B & 5 &L, Ground
level(GL)+5.5m, GL+12m (ZH A ZHiaME% 35, (7272L. Open Dumping Area {Z-DOV\Ti3f
NEMGE T L TWHBILRIZED, 1 BEakiE /7 NE L GL+5.5m IZH AR E VAR ET D, )

% BORKDIEAET D720 | H T I MERZ R T2 (3~5%), 1= HKPEHBLE B L | B
NOR KR ZPE T %, 12 H/KPEHECE ORGSR L Ry M 2., 285D VA TR %
132, IEEH T 1E, IR (BRI G CHIE) | FIIT AN Lo 56810, £
M LICRE SN SV T RS D,
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BT D, 12720 TSR II20 | 8 IR T » b O BB - AT 5 270 & DXt
Ra#LD,

VT O FOKTE DAL (& OMES) 1%, FARILER (Gas Flow Rate) & W CHE
L7z, H AR ERIT—ERSOHT GRIETHLD S THNTWDERSY) A3 RE 5 B4R L
TWHHDT, IRAIVHE T2,

R =W = L. I-D
R : A A[EUL & =R (m®/h-m)
W [BI A A & (m®/h)
L :HF OB 4y) DR (m)

HAE OOV AR TOFEREEEL T, R=0.5 (FAENUIHI 3 F ) ~ 1.0 (7R [BIUH 2358
W) ThHD, AT =78 CiE R=0.5 BRI 20m L7, 7., & OH%E
FN-3-T TR 7,
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Open Dumping
IHH Area Landfill-B Landfill-C
INEEFE T
M PVC PVC PVC
RS 100A & 150A 100A & 150A 100A & 150A
s AH 13 7 5
VR S (n) 99 60 56
wop (B - 10 8
_ PR S (n) = 102 100
H ke (m) 1, 292 1, 436 1, 080
7 A AN S (n°/hm) 0.5 0.4 0.6
FHARHE
M CS CS CS
mEES 100A 100A 100A
— R 13 7 5
PR S (n) 11 11 11
/rfe#E;XL Zlié;& B 10 8
* PR S () = 17 17
HABHERE (n) 0 242 187
IR
(AA L~y X —EET)
Mg PVC PVC PVC
4 E (m) 100A 760 715 560
200A 380 360 155
INAERE
(A A L~ B—&)
Mg PVC
& (m) [300A 130

(2) AR A B ONGRRIAT AR A . A VB % fi

T ABILER i VXN M CHAE LT N o A% | INEE 7 0T TR 51952 & Cliigk NIZH A%
FlEiATe, GIZIAATE T AN 7 0T OO A 10 S 57 AR B i 5 038 BB (i L S bR 375,
RIEDOFRECMIE, = P ~DOREFELZR LT 5720 BB PSR AT 280/ KL, 3P
FHAIA EL DMK AR (71T ORI IS TR 5, [UE 7 1D OALELRE J) X B CE DN H T
ABETCITRTET D, 728, 70V 0BT EINIZE N IOIGEZ1T5,

N AIRBELEE | I T AT DU NA T F U ATHE L TWAEER, AT DU HE &L
FDT AR BLEE . RRIOMSI AT AT TV T AZ 7 TRBESE D, TV T AL T DA
1y~ —F— DAL BN T A2 R %,

PEAK VB B2 130 AU SE B (i TR AL T DR K &2 Bl & L, BEs% SN HEH 35, sk D1k
ZFN-3-8 1277,



F 1 -3-8 1 AULEE i OWE L

Service Name No. Req'd Specification Weight(ton/one)
Gas collection blower unit with shade 1 Skid size : 3000mmWx7000mmL 5
Gas collection blower #1,#2,#3 3 Type : Rotary blower (skid)
Capacity : 621 Nm3/h dry(15m3/min wet)
Pressure : 700mmH20G(delivery)
: -700mmH20G (suction)
Material : CS
Accessories : Drain separator
Driver : Motor, 7.5* kW, 970* rpm
Collection gas drain separator 1 Type : Vertrical , Cylindrical tank
Capacity : 1.2m3
Dimension : 1000mm 1D x1500mmSH
Material : CS
Design Pressure/temp. : 0.02 MPaG / 60 degC
Pipe module for blower 1 Dimension : 12B/6B
Collection gas filter #1,#2#3 3 Type : Cartridge filter with drain valve 0.05
Capacity : 194 m?#/h
Filter media : 3um
Material : *
Design Pressure/temp. : 0.02 MPaG / 60 degC
Collection gas flare stack 1 Type : Vertical 2
Capacity : 1863 Nm?/h dry(44.1m3/min wet)
Dimension : 10B* x10000mmH
Accessories : Pilot burner unit
Pilot burner unit 1 Accessories : Pilot burner air blower (0.2kW) 0.5
Pipe module for flare stack 1 Dimension : 10B (500mmWx3000mmL.) 1
Waste water unit 1 Skid size : 1900mmWx1900mmL 0.5
Purge blower 1 Type : Turbo fan (skid/cover)
Capacity : 5 m3/h x 10mmH20
Material : CS
Drive. : Motor, 0.2* kW, 1500* rpm
Waste water pump 1 Type : Submerged
Capacity : 2m3/h x 15 mH
Material : CS
Drive. : Motor, 0.2* kW, 1500* rpm
Waste water pit 1 Type : Slfe primeing -
Capacity : 3m3
Dimension : 1500mm[] x1500mmH
Material : RC with paint coat (inside)
Design Pressure/temp. : ATM / 60 degC

(3) HATU VU ER
ﬁxﬂﬂé%%ﬁpﬁotD@lﬁf\%é%Lf:iijimﬁXT“ﬁx:t‘/V‘/%Eiﬁb\ BHERET D, FEELILE
S (ACA00V) 1, IR ERL B2 L 7T MR N CIHE 3 DTN ) 432 4 I 1% | BERR %8
e 573 g I
ATV R BRI OHARE R 1 -3-9, AMEA X T-3-7 1T~ 7,
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. No. A Weight
Service Name Req'd Specification (tonfone)
Gas Engine L
Generator #1.42 43 3 |Skid size : 3000mmWx12192mmL 20
Gas engine Industrial type with weather proof enclosure for (skid)
outdoor installation
Type . 8cylinder V-engine
Model . Deutz AG TBG 616 V08 K
Shaft power output 1 323 kW
Fuel : Landfill gas

Starting system
Cooling method
Generator
Type
Model
Terminal power output
Voltage
Frequency
No. of poles
Power factor
Cooling method
Insulation class
Consisting of :
1) Gas engine with turbocharger and intercooler
2) Reducer
3) Generator
4) Startor motor
- Starter batterry
- Batterry charger
5) Lubrication system
- Lube oil pump (shaft drive)
- Prelubriction pump(for start)
- Lube oil filter
- Lube oil cooler
- fresh oil tank (500L)
- fresh oil pump
- Waste oil tank (300L)
6) Ventiration system
- Intake air fan(6500m3/hx2)
- Intake air filter(6500m3/hx2)
- Intake air silencer(6500m3/hx2)
- Outgoing air silencer(11700m3/hx1)
- Compartment heater
7) Cooling system
Engine cooling
- Jacket water pump (21.8m3/h)
- Cooling water preheater
- Expansion tank(110L)
Mixture cooling
- Intercooler water pump (.8m3/h)
- Expansion tank(110L)
Glykol tank(300L)
Air fine cooler fan
8) Exhaust gas silencer
9) Fire Fighting System
- Alarm/ Extinguisher

Electric cell motor

. Air/water cooled

1 Synchronous generator with brushless exciter

4

: HC.1534 D2
: 311 kW
. 400V
: 50 Hz
;09
. Air cooled

H
. 5.4kwW (24vDC)
. 143Ahx2

(400V AC)

1 0.37TkW (400V AC)
: 0.37TkW (400V AC)
1 2.2kWx2 (400V AC)
T 2kW (400V AC)
. 3.45kw (400V AC)
1 3kWx2 (400V AC)
: 0.87 kW (400V AC)

1.35kWx6 (400V AC)




M-3-7 HATL P2 (TGB2016FV8) %8 & % i D /M X

(4) Bl (ERHHGILE)

FEXRMTHBELLERUL, N OL—T 47 - HEREBHINE 215281
55, FEL-EXILETE f‘!,% EDIL, ZVyRICHEEEL | BN OB AR (T TR
72E) X EIR (FRB7ZRE) | FEFRICHA T2, FRHZ, RoloERUTINT VAT 22kv 12
HFEL, ZUyRICHERR T 5, Tﬁﬁﬁiﬁ X & A % 71/ 4 (Electricity Generating Authority of
Thailand (EGAT)) 2 ¥ED#HR 7 A& T2, 7eds, K70 =/ MIFBERED IMW KiiD72
W, “T type tie-in" &£k 3%, B -3-8 |Z Single Line Diagram %79, 45 FE%E[E « 53 O ic &
Xz X 1-3-9 (27,
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3.2.3 JiakE B
(1) Z42R8%
OB Baf%

HARNB L OZEIUTEY KNGS ND, Fo, NN TO KB EEEZET 5, HE
RRRIZTEE O B MR L& P O R IRE 2 MR T2, FRIFIZIE N T A TR GV
K& AT %o

TR DN E - CODa LTI AR 2R A R B 5,

Oz A%

HESEHIPNIZIFBUR AT R D —DMFLEL I DIZE DR ~ DR N2 E P BES DD,
MiET7 2 A TP TVDHEEHIT, FEEIOCFHITT AT T T IS TWD 2D,
BH\EEIFEA LR, FTo, Miak 1T 24 ReBEM 52720 AR 1 AL RITEY (RZBIR
IFEERBREFHEH &35 2010780,

(2) BEE P, AR — X HEH
fii 5% D TR Je OVRSF - B BRAATOC OIS AR ANBZR T -3-10 OEBVBRELT,
Mechanical Engineer & Electrical Engineer I3 s LB R aRIH DO EEH LT, Mgk & B0
SPRHEIZRE FEITH Y T2, 7eds | B EE AL RN —hO/ERBHATI, Operator [ JEEAEE 5
&%, AMiERIE 24 R EERZAHEL TV O T, EERE BRI 0 4 4412T 3 Bk
R TS T2, EEREE (RSFEBLZZ ) 13, 506 01 E L AT LONEEE BRE oW
D7D E RN T 5,

F£ M -3-10 ffiak DiEfs - LR5FICHLER AR

B BN
Mechanical Engineer 1A
Electrical Engineer 1A
Operator N

Frit 4N
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3.3 FEEOHEE
3.3.1 wxfm DR
(1) FEHE R DL S A
FEWMZEMNIET D0 OERSEFE2FE T1-3-12 (277,
F N -3-12 JEERSEAT:

I H 51 ik

A A 7 58 [EUY T AR T #FI-3-6

il () # AW EIEERE O 5%

W FHEAMD 0%

TR R AR R O FEEED 5% B e [ N D I L i
it % e 4R K FEED 5% AR B i 0 — W R IR A
EEHEA REED 2%

TE AT R 20 H /4 S

(2) HREEBIOEEROFETEIIE
TRICTHEBERLOTEEREF TS,
JgEEKWh/year): + 1 -®

= | BORBEREKW) X 5 X FEEBAR
X (100% — 3¢ B A% fii 8 2K) X (365
X (100% — FH=R)
FeEE(KkWh/year) ++ - 1M-©
= FEFE R X (100% — LT A BN ERAHTE 2S) X (100% — X FERA)

X (100% —HFE)
H — B AT HAR) X 24 W)

3.3.2 PRERER TEE
FN-3-12 EEFFICESEFEHMPIEGEONLIRERBIOTRERL R LT 5,
BEbE R AR D-3-13 1077,

FKIU-3-13 Ty =/MNIELBFFORERLIVEER

5 E & |4 M e R R
Year (MWh /v) (MWh /v )
2007 2,460 2, 288
2008 6,953 6, 466
2009 6,953 6, 466
2010 6,953 6, 466
2011 6,953 6, 466
2012 6,953 6, 466
2013 6,953 6, 466
2014 6,953 6, 466
2015 6,953 6, 466
2016 6,953 6, 466
2017 5,910 5,496
2018 5,215 4, 850
2019 4,403 4,095
2020 3,708 3,449

m-37



3.4 FEERAH B LOHERE B
3.4.1 @&fHBER= AR
AFPAE TR AN R 357212 B ORI A {22 U7 3R 7T O S 21T 7,
i T BT B H(ZAE) D EPC B ST A b R £ T % — 0% — GRG0 HakiE
BSE TET) THRBET LA BEL TREL,
AFUIBIMia AN TR A T o 7o/ R #%H 285.3 B M ERoTc, MRkt R2 R I
-3-14 127”7,
FKUM-3-14 IR ARD R

HH RS ik
REH 30% AT LA GHE) B LN LR
Bhas - bR 57% MaRR N DR . H AL PERIGDOF Bl
B T2 13% T, Paft

3.4.2 O&M B AR
(1) A&
F I -3-15 T/RTMY, Aftiag DR OB IR, BEICKLERABIT 4 8L 0 AMFEEI
TROBVEELE,
F-3-15 EERICPHTHHBE

5% GIEZNS Hi{fi (bath/ H) Tt (/%)
Mechanical Engineer 1A 20,000 648
Electrical Engineer 1A 20,000 648
Operator 2N 10,000 648

=X 4N - 1,944

7£) 1bath=2.7 H&L7-

(2) EHATF A E

O HAZ VB

300kW 77 ADFE B D H zli BB AT A1 2.5~3.5 [ /kWh T
b, EMALT U ABIZ LB HEHEE THDOLNTWAHO L, FEEZAH LI O
RDOATF AL EENTOWDEEBATHD, ZNHEBEL T, BLHIOH T H Mk OiEfs 5
(Operator) DFEHE I IV AR T 2K 5HE LT 1.5 [1/kWh L7z,
©Q HAT VU3 ER LN

BEEH QAN AL —4 T LH 7 av) d T EEKSTODTD, B ERSF T4 T
oD, Flo, TNOOBE T fRFE ) LV = NMSHAD J7 DN Fi 72720 | B L 7=z =
R HZ L a iR I Bk i 2 PR\ o ws B D 3% () L LT,



4 RERN IR AP AR
4.1 N—=ATA DRt
4.1.1 N—=ATA STk
WEAERE TN —AT 1 JFikamE LT AMO0003 28R A L72, AM0003 DFF#IE, N—AT A K
OSEIMPEDREAPRRIFEMOFAI O I CI IR T NI — ) ThHIL, 72721, B OMREE
(CEDPRHHHIBEII AT RLRN NI D TH D, AFEEL AM0003 OFRAZEL Tz, L
ML AFEERHEIC BN Ty 27 MORFHEOUHE P RELIED — D> THLHI LMD, &
DIREICEDI VO M ST 52 LD kD 7k TdhH ACMO001 28R M9 52L& LTz,
B IBIMEOZEAIX., “Tool for the demonstration and assessment of additionality” (EB 16
Report Annex 1), ) ARFICIDHEHHIRE DR EIL, HER ES/NRE CDM ik
TYPE1I-RENEWABLE ENERGY PROJECTS, 1.D. Renewable electricity generation for a grid,
para. 29 [ZFESWTEELT,

4.1.2 FFIEFROBE I
(1) BAFEGROZLECONT
ACMO001 (FHESZHIAT ADENL 7 0 2 78T, N—=RATA L2 VA PN T ZAD K ~D
BT R B THY LU F O OTEEE & T 7 1Y =7 MS s RIS s /T fEE LT
W5,
a) BINSAZHINI I AIX 7L T LB E LD
b) EUNSHI=A AT F—FIH (B, B\5F) Shd, 727120 =1 F—ORBFIZE DR
HI R Z 7L — AL,
o) BURSHI=H AT —FH (B, %) Shd, 72720, =3 F —DRIFIC L8k
B A 7L — LT D54,

Bk 7 a7 NI, NI AR T By 27 N THY  R— AT A F U TN T AD K
[ADEEMHTHDH, TLTH% T By =/ NEENX, BINLIZ T A2 7L 7B XL, FEEIC
FIHL., BIORBRICI AU HI &L 7L — 235287 Applicability Condition @ a), c)iZ
I T D, 15T, ACMO0001 DM %7y =/ hA~OF T Z Y THHEVZ D,



4.1.3 BEHHIEOE E
(1) HEHANREOR T 1L
ER , =MD ety * GWP ¢y, + EG % CEF

electricity

ER, DA Y” DR ZE 2N I AP H HI tCOse

MD rgject, v DY DTV I N L DAL R tCH,

GWP ¢y AL DR LARER 21 tCO,e/ tCH,

EG, b Y OB NG E (GEERE MWh

CEF gectricity WA= ER/ANE Y SRS )b 5 et A g tCO2e/MWh
MD roject, y = MD farea, v + MD giectricity, v

MD jyreq, v BHBEY DTV TIZLAAT AR E & tCH,

MD iectricity, y BOFCY DIEE RN L DAL N & tCH,

MD flared, y = LFG flare, y>l< w CH4, y>l< D CH/1>!< FE

MD electricity, y = LFG electricity, y>x< w CH/l,y>l< D CH4

LFG gare, HOLEY DTLT TRREES L LFG & m’
W cri BHHEY” O LEG R AR G4 R m® CH4 / m® LFG
D ¢ AR D E tCH,/m*CH,
FE AVEIIES %
LFG gectricity, v HHE Y DR BRI CTIHE SN LFG & m’

@) V—r—v

W T ER T —4— 11 “No leakage effects need to be accounted under this methodology”
EENTBYVBEDORRLSTORN, LinL, Hik7ny =/ NIREE N7 1Y =7 DA~
L—a il ChRWGEDAEB I &Z)—7r—Y (L) ELTRETHZEE LT, 72720, Y
— = VIR ALV EREL TO D7D PR B E O FHRITIZZ EL TR0,

L, =EG ,* CEF ey

L, HDHEY DY — /7~‘/“§ tCO2e
EP HOEY DRENE S MWh

4.1.4 BIPEDFER

RBIRDEFY  Tool for the demonstration and assessment of additionality GEANM:ZERR Y — /L)
(CHASEBIMIEDTERA 21T, IBIMERERY — /L Tid, £ AM0003 L[RIARIZ F2H AT REZR U 7
nY = REYANT 7L, BEE T~ O A YE, BRFE, T rY e s MEE | Y REH - 25
B IE =BT T T I T AADAT T TENENFHEZITV, RET BT =7 MY
A ERIFFIZIRE T Y 2 Vb O F A DB THHZEDFEHEITOH D TH D, LA T, B0
PERERTY — 2R > CREBZAT D,
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Sub-step la. 7P =/MYBREDER
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> BEEITORWTUA (BURMERE T UA)
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NN HE D E B D I 2 ATV NHE ST J T A (T ST 2B (B 5 A D HEAUE 36 LU N HE
KL REUTEHS D,

> HENHTABINS AT LERE, 2720, AR AT 7L 7 CRRTFUA

PAON [Z, #85r BUBOWTEFERY 7R RN - A BN S AT DB L NT LT VAT DA g%

B 5, 122U AT —EUTRIHLZR N,

> HEVHTRAEIR, REBIOTL T RTLERETELTIE (Fud=s N F04)
PAON (35 HRDINWLFGEIN S AT AB LT LT VAT LAEILTIEE T AT LORE
179,

ZAD LFG IZRE LB B LT ARTA 14, 1998 4 MOSTE (8L MONRE) @ PCD %
1TO B BEFRDE BB T2 B L O AKZ 42 :REGULATION AND GUIDELINE
OF MUNICIPAL SOLID WASTE MANAGEMENT | IZREN TS, ZOHARTANZEDE,
JRFE KSR OB RS (L D723 | HADET=HN TV AT BB Oar ha— /LU AT LA iR
ELRTIUTRBRNEL TS, o, TARTAAZIFar ha— Ly AT LELT 2 DDF
LN ENTND, — DK E T EEROBREICLDREA~D BRI, 5 —2iF
7 a7 LAY B S AT NTh D, T = M ANTh S /2T ) R
VHE—TIEZDOTARTANCH > THREXOBERE DHESNTEY, AR ET 77
L—R9 25 370,

PCDIZL DL, Frizp B BEFEYE BT (E R~ AF—772) BREHHShTnWD,  BlfE
& BE~AZ =TT DIEARIATIZE T . NEBB LU T2 H H 2D Td
EDIFERTHD, ZOFMHEIBEITENDE, BEEITBIOE BIRIKITT 7o ar 770 %AF
R BN O HCHRNT M AV B U7 7 2 BRI A R SN D ATREMEI S S
Do 12120 —MRANCH A TITBREE R BT B T 2EH R O R T ITIZIERF TR WY — R Z A L0083
WETHLIEND, 7'ay =7 "SI T ZAD BRI OFI B 328 7= 701k
BUHIAAT SN D ATREMEI IS 2 bR u,

LB ZA OIS s KON A ZBhE L7y E L D5 L, 28 H o> U4
THDH ST AN AT DA E, 72720, TRATRHAET 7L 7 ChRERIT A U4
DENz FR T DIEBRGNIR, £o, ZLOTEZLELTHITHIDOL TR A Feu,
OFEY, N HIOA —F —THIPAONNA L FUAEE T 51 T4 7 IIAFERE T,
2% H OV FVAIRET F VAL THRENLITNZ 720, Lo TR FIAELL T D22
28D,



1 EEEATOROWTFUA (BLRMERS T UA)
-2 HSTHIT AR, BERI T LT VAT LR E T OIS
(FaP=hFVF)

Sub-step 1b.ESEIEMRHIZ3 9 BEEEE

Sub-step la T/RL7ZERBY, BAEX AT G AD B, 7L 7 38 L OF] I B4
DIEHHNTARN, E72 YT ZA ORI HTS JOMENT 0 A BB L 72 v E R D28 B oD AT RE
PEIEE 2 B0, REBEE-1 BLORER -2 1Z2NOOEHZ 2 L TRy, [REBZREEL
CHEE T D,

| Step 2. BB

Sub-step 2a. #WHIRHTFIEDKRT
REBZIIZFNLOT O 2V hA~DREZ VBT, > TRE HB T I LD 5T
N THD,

Sub-step 2b — Option II. #&E D
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4.2.1 =XV F

FB=XVTVE, FiEm ACMO001 IZEASWTHERT 2, 7ds, RFEmIIEIRS 7L T, 36
EHF OB CEBRICHESN I AY  BOEHEF I Z =L, FE=FV 7T TTT7 LTI
BEENDHINT AT AD 53 3 L OB O IS D Z LA TRE L TERSIL TS, EE 2
%, 7 ez N CEIRES A B (MD e, )« TV T INTEAZ B (MD 00 ) « FEBITFIH
ENTZAZ A MD ooy, o) BEOBFI ST AZ B (MD o, ) Tl D, Fi2, THHOEEL
ERARDIZOIZLL T ICNTA—=F—DFE=Z) T INVEThD,

WNTHO T ADF A BT AN T A& (LFG total, y)DARHT, 7L 7 CULELT- &
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thermal, y)%& &V ZFEHE A EHAIT 52 &,
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ENHND, D7 LB IR (MBS CSDICE W) I LT HER P oY G
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7o AR S HTEEE 1L, FER T CTHHI LD, B IED QA/QC FNENSLEL

Thb,

A7V 2V NOFE=Z) TR OMEZ K 1 -4-2, E=FV 7 DNELRTF — 25255 11-4-3

N e



End User

Waste
Generation

Non-Captured LFG

Waste
Collection &

Transportatio
n

i LFG i
i Generation

Grid

Electricity

Generation System

LFG Combustion &
Electricity

LFG Collection

LFG total,y

Exhaust

T

Flare System
1 EG

X 11-4-2 E=FV. 7 3}z

: CEF electricity, y




FM-4-3 F=HV T DONERT —H

FHH (m) L |l = o .
D 7t S sz Wi | B ) | ssmi | DO ST 7 PDRE | T ORE fii
T EE e HR
HE (e)
D-1 LFG a1 % LFG # m? m Uit 77 100% BT —H Ly MNER | BERHTIDEHI
HIf+2 £ T —HEERHHANT : H | AR HQL
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D-6 T LFG {8JE C m TE 100% BT —H IV Uy NER | AZCOEFEA
H+2
D-7 P LFG £/ Pa m TEH 100% HTT —H IVIOuNERS | AX O ERE A
W +2 4
D-8 | CEF electricity, y | ZUyNEOHEHR | kgCO,/k c 1 [|] w7 — LV NERS | BGAT OF —Zicik3&7ay
%% Wh WA= e/ AN W2 £ | =7 E_E YRR EEE
L 75
D-9 EGy HiER MWh m 5 100% ETT —H Iy NERS
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D-10 ELy (YN MWh m T 100% EFT—4 | ZVVyMNER | BHA - — TR ERMLT
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4.3 PEHHIBEO R E
4.3.1 B OHEHIFEEAL

BAEDLZAE T ORI D HEH I O R E 222727 7 O R bR 38 OHE R HAL I
INFREINTWRW, 22T, Q¥ A E /A (Electricity Generating Authority of Thailand
(EGAT)) ® 2003 4D ¢ R £ - Hig AFE ) IS L OYREHE & O I8 (R 1 -4-4) (ZH-D& | BUKF LD
PEHF AL ZBEE LT, 72720, AFHE TIL EGAT 2 (4L 1% IPP, SPP (Small Power
Producers) 7°0) i ALTZFE ) OIHERE FEE B LOE) IZB T 2 M AFH K ~727-
B, BEHFHALIE, EGAT MEGIHELIZE NI OVHE LToRE (8) 07 —XIZHSEREL
7o

AR EI OB EE R T -4-5, BEMREEZRT-4-6 1R T,

F1M-4-4 2003 B EGAT OFEEB LI ORENYE &

. SER R SHNON = Il S s
Bk 57 FRREIOIAR PR
EGAT IZ2&% | Natural Gas 31,969.63 GWh 304769 Million—cf
W) Lignite 17,133.53 GWh 16 Mt
Hydroelectric 7,741.42 GWh
Fuel Oil 2,112.69 GWh 529 M-litters
Diesel Oil & Renewable
Energy 48.04 GWh 17  M-litters
/NEE 59,005.31 GWh
i YNGES Domestic IPPs and SPPs 55,194.43 GWh
Neighboring Country 2,543.71 GWh
/NEE 57,738.14 GWh
&t 116,743.45 GWh
(tH# EGAT FY2003 ANNUAL REPORT)
F U -4-5 PREI O
Conversion Factor Value Source
Natural Gas 0.000735 t/m3 EIA Energy Statistics Manual Table A3.11
Fuel Oil 0.9251 ton/m3 | EIA Energy Statistics Manual Table A3.8
Diesel Oil 0.8439 ton/m3 | EIA Energy Statistics Manual Table A3.8

*1: Source: EGAT (Electricity Generating Authority of Thailand) Annual Report 2003
(http://pr.egat.co.th/AnnualReport/AnnualReport2003/index.html)]




K -4-6 B/ OPEHIFEAL

NCV CEF OX
Net Calorific Carbon Emission Oxdation
Elec. Generated Consumed Fuel Value Factor Factor C02/C CO2 Emission CEF

Natural
Gas 31,969.63 GWh 6,339 kt 46.85" TJ/kt 17.2% tC/T] 0.995™ 3.67 18,637,048 | tCO2 0.58 tCO2/MWh
Lignite 17,133.53 GWh 16,000 kt 12.14*  TJ/kt 27.6" tC/TJ 0.98*7 3.67 19,263,946 | tCO2 1.12 tCO2/MWh
Fuel Oil 2,112.69 GWh 489 kt 40.19"  TJ/kt 21.1% tC/TJ 0.99*10 3.67 1,506,439 | tCO2 0.71 tCO2/MWh
Diesel Oil 48.04 GWh 14 kt 43.33""" TJ/kt 20.2*'% tC/T]J 0.99*13 3.67 45,581 | tCO2 0.95 tCO2/MWh

Total 39,453,014 tCO2

EGAT Y& ™ 59,005 GWh

EGAT ¥ SEHREA 0.67 tCO2/MWh

*2 [PCC Ref. Manual Table 1-2
*3 [PCC Ref. Manual Table 1-1
*4 IPCC Ref. Manual Table 1-6
*H [PCC Ref. Manual Table 1-2
*6 IPCC Ref. Manual Table 1-1
*7 [PCC Ref. Manual Table 1-6
*8 IPCC Ref. Manual Table 1-3
*9 IPCC Ref. Manual Table 1-1

Thailand : NGL

3) N. Gas Liquid

Gas

Thailand: Lignite_Production
22) Lignite

Coal

Residual Fuel Oil

9) Esidual Fuel Oil

%10 [PCC Ref. Manual Table 1-6
%11 IPCC Ref. Manual Table 1-3
*12  IPCC Ref. Manual Table 1-1
*13 IPCC Ref. Manual Table 1-6
x4 BEAETE F o0

Oil and Oil Products
Gas/Disel Oil
8) Gas / Disel Oil
Oil and Oil Products




4.3.2 BHESM

HEHENREOE 1L, —fRENZEE A Z 3T First Order Decay J7 & W TAZ L BI
PN I A A BaFE, T L CEIATREERB LU EEZHEL CHREL, fRIE, 7'u
DI MERTHI T1 T OIREZNRITADHIL 725, 7eds, FEEBIOTL T LBIZ LD AZ
DBEHISDOHEH BRI AL R B THI 67 TRy, BRI I AP SR EITR 4 5
R ThD, KN -4-T ICREIHEH LI HER T,

FU-4-T RIESM

INTA—H— Value ==X va
Kl (AZ38EEIEEE) 0.15 1/yr
LO (AFVFERT L) 100 m®/Mg
LEG A% EE 50 %

N tCH4/m37CH4(at
AR 0.0007168 STP)
AR AR VAR S 21 CO,~e/CH,
LFG [B]IXZh 50 %

N 10 HF
bl (07 4F.8 J1-16 457 J1)

il 933 kW
FEERA (311 kW X3 %&b
IR FEHE R EL 0.67 tCO,/MW

4.3.3  HEHHTRCE

a7 MZEABEHEIEOE EIL, 12 LT ARABEOREIE | TRD TN AT AF
ARBILOEINEIZE SV, 72720, ZORER RITBEE THY EEOHEH I E DR E
I, AR L7214, 1.3 HEHERE OB E | DL B0 FARITFE S, BEMRAROEIRT,

K -4-8 FEBICIDAZ R (MD seciciy, y)
FIM-4-9 TUTITEDAZ IR (MD g, )
HKU-4-10 TV INILDAZIER MD e )
FK U -4-11 BRI LHE AR E

FM-4-12 Tov=/NILAHEHENERE (ER )



i% I-4-8 %\é%&:c}:é){&yh‘&%% (MD electricity, y)

| LFGHEHHRE | A2 aA% | A2 | AZCBE | (MD ey, »)
(Weiia,y) (D i)
(m®/year) (%) (m®/year) (ton-CH, / (ton/year)
m’~CH,(at STP))

2007 3,917,023 50 1,958,512 0.0007168 1,404

2008 3,917,023 50 1,958,512 0.0007168 1,404

2009 3,917,023 50 1,958,512 0.0007168 1,404

2010 3,917,023 50 1,958,512 0.0007168 1,404

2011 3,917,023 50 1,958,512 0.0007168 1,404

2012 3,917,023 50 1,958,512 0.0007168 1,404

2013 3,917,023 50 1,958,512 0.0007168 1,404

2014 3,917,023 50 1,958,512 0.0007168 1,404

2015 3,917,023 50 1,958,512 0.0007168 1,404

2016 3,917,023 50 1,958,512 0.0007168 1,404

Total 39,170,231 19,585,115 14,039

FKU-4-9 TLTIZIAZMEERE (MD g, )
i LEGHEH & AFCEHRER | AFUREHE AR (MD gy ,)
(Wep,y) D i)
(m®/year) (%) (m®/year) (ton-CH, / (ton/year)
m*-CH,(at STP))

2007 1,626,713 50 813,356 0.0007168 583
2008 10,143,678 50 5,071,839 0.0007168 3,635
2009 9,951,559 50 4,975,780 0.0007168 3,567
2010 8,019,361 50 4,009,680 0.0007168 2,874
2011 6,357,809 50 3,178,905 0.0007168 2,279
2012 4,926,448 50 2,463,224 0.0007168 1,766
2013 3,694,584 50 1,847,292 0.0007168 1,324
2014 2,634,316 50 1,317,158 0.0007168 944
2015 1,721,928 50 860,964 0.0007168 617
2016 936,493 50 468,246 0.0007168 336
Total 50,012,889 25,006,444 17,925




FU-4-10 70T =IMIEDBAZAREREMD project, y)

| MDuey | MDay | MD e awp | Mot
(ton/year) (ton/year) (ton/year) (tCO,/year)
2007 1,404 583 1,987 21 41,724
2008 1,404 3,635 5,039 21 105,826
2009 1,404 3,567 4,971 21 104,381
2010 1,404 2,874 4,278 21 89,838
2011 1,404 2,279 3,683 21 77,333
2012 1,404 1,766 3,170 21 66,560
2013 1,404 1,324 2,728 21 57,288
2014 1,404 944 2,348 21 49,308
2015 1,404 617 2,021 21 42,441
2016 1,404 336 1,740 21 36,530
Total 14,039 17,925 31,963 = 671,228
KM -4-11 BRI DR HI
e FEHIEERE HE AL BRI D
(EG,) (CEF actriciy, ) 1
(MWh/year) (tCO,e/MWh) (tCO,/year)

2007 2,288 0.67 1,533
2008 6,466 0.67 4,332
2009 6,466 0.67 4,332
2010 6,466 0.67 4,332
2011 6,466 0.67 4,332
2012 6,466 0.67 4,332
2013 6,466 0.67 4,332
2014 6,466 0.67 4,332
2015 6,466 0.67 4,332
2016 6,466 0.67 4,332

Total 60,482 40,521




FKN-4-12 7vr=/MNIIHHEHATEER )

& AZARBEZ LD EEvakav =3 ER,
eI P HH s (tCO,/year)
2007 41,724 1,533 43,257
2008 105,826 4,332 110,158
2009 104,381 4,332 108,713
2010 89,838 4,332 94,170
2011 77,333 4,332 81,665
2012 66,560 4,332 70,892
2013 57,288 4,332 61,620
2014 49,308 4,332 53,640
2015 42,441 4,332 46,773
2016 36,530 4,332 40,862
Total 671,228 40,521 711,749




5 7=/ hORHE AR R R A~ D F .
5.1 BpBrEgst

AT 7ME IMW LA FORE 7078 Thd, - T, — ki) (KER) 2R E 70~

IR CERINDRER BB B3 A (Environmental Impact Assessment: EIA) IZELRE 720, A
7nY 2V NILAADREZELL TEXLNHHDIT, T ey =7 MR T A B I
SBLOZA, FEERR I OEEA OB E L TR EMRBLO 7L T ORI LD KRG YL R
ESND, WITNLIREN THD, —FH, 70V =7 NEREIZ I N AT AD [RITF KO EE I L
HEEARJR, KB I ORI AT ORI L M ER B A U35,

PN

N
s

WS A 20X, R L IRFR . AX U HAE LTV KR E DRI DN HRE 4
AN G ENTND, ZTDIBEAZ L HATIEFE IR IR EN R T ATH
D, FAbKBFITERMELZS SR, I, Y%7 ey =/ NIRRT
HSIVTWN ST T 2% 59 50 % [FII - EE L | = b0 REE I T 5,

— 5 ST a2 NCERAE T EL CWAIE VAT MIRAY DT AT
VDR THD TA Luft Code’s DFER (NOy emission < 320ppmvd @
0,=0%.) ¥ & LTV D,

)

WHT OV VN CIIRE L AT LEOERIC LD SR 725 ATREMEA
HD, LML, BT a2V NCERAT D T EDIHE AT LD /AR LT
Max 85 db(A) (v a T F 030 ImDALE) THY ., ﬁﬁﬁiﬁ’] TREHER) 2L~
WTHDHE, /XTAO) RENEIIEEY 2 —OIRE OIS E LR
TUT B+ IS CWOD 2 EN DI BEIZIEF IR EM EE 2 5D,

IKERER D T Y MIE o THEH SN DB X, FIH AR S AT 2B EIE

NDEHEK ThDH, ZOEHEKIZIE A RHKDO—EHTHY, ¥z v =/ T
RS M B U7 BV G % | SR s AL B T2 5B L L TN D, 1o
T YT Y =V ML KRERE~DO BT\ B 2D,

B D YT mY I NE, FEEM R SR IT &Rk %ﬁ‘éz‘)l S QKA RS

HEW A —DOIRE TN E LR EZI T 0O+ I BliS b 2 e
SIBEITIEF IR EE 2 bND, F-, U7y /N CHRAEZ T ELT
WA DTRE 1T S r —ALB N T T IS T2 AT L L TN
RN 7B E 2SI TND,

5.2 Fifji nIREZRFERA~DF G-

ARANEOEHGE AT RER R R ICH G55 5241%, CDM LU CEERESDO—D>TH D, LLFIZY

LY = bDFEREHRAMNENIG 7263 Rife vl HE78 R IZOWTEED D,

JADBREE DU E

PEFEM AL 53 55 CIEE R PR ERMB Lo TS, BT ny =/ MIE RO K &> T
WHBNZ T 2 A B BER G52 L2 K02 DR 2 R IARIR T 52 L kD, F7o, 8
NEHIAT AT % K GBS JLOMEFE DY A7 KIE AR T2,
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DB IS T A BT 1Y =7 Ol e Ui/ NSRBI DO RER DR EECH L LN
ZEiFoivs,
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LB E CHIVTRFEME SN T AT B2 WA S 2515700 > 7o tho BiR R 7 ey
I NEBROAREMAIE LR T T BV AN —var kb,

B RS

BT H o A D [ - FI] A B AR X RCK 38 [ Tl — R CTH RN SN B TH D08, #A4 T
I Ay NREEDT = — X% L TR, T THAE N TIRZ SN T A [E - Fi)
BT 28T B LORAE O =— X032\, BT vy = /b Eiz Bl T, Zhb i LD
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U T 70 2Rl 32,
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FIM-2-1 ZIEVANER (1/2)

No. Name Position
1 | Wudnaan st Liuilssiads Governor of Provincial Administration
Pol. Col. Thongchai Yenprasert Organization Nonthaburi (PAON)
2 | uwames  dud
Mr. Chatri Sisan Secretary Permanent, PAON
3 | waandnd  ufinngsls
Mr. Somsak Yaemkamung Director, PAON
4 |ueans  s¥lngu
Mr. Udon Rahothan Environment Control Engineering of PAON
5 | waiana w59zl Provincial Administration Organization
Mr. Sophon Songroob Nonthaburi
6 |37 se.amazwall  9ATIaTUY Provincial Administration Organization
Mr. Kasanapoj Wongmittae Nonthaburi
7 | wagua 1HAuva
Mr. Sumon Buaphibarn Member of PAON
8 | waUniund aanie Governor of Tambon Administration
Mr. Pramote Sodhuang Organization Klongkwang (TAOK)
9 |ueadey  Fun
Mr. Charoen Khantee Deputy Governor, TAOK
10 | welwisad  duuygd
Mr. Piroj Onboonmee Deputy Governor, TAOK
11 | waduand 52980
Mr. Samrit Ruangphung Member of TAOK
12 | aussad  sulud
Mr. Bunjong Thanachote Head of Village, Moo 8, Tambon Klongkwang
13 | wnanad  ilaey
Mr. Somyos Fuengfoo Head of Village, Moo 10, Tambon Klongkwang
14 | waugea FIUAY
Mr. Narudon Ruangphun Head of Village, Moo 2, Tambon Klongkwang
15 | u.&. feyasa uuné‘iu Provincial Administration Organization
MS. Panjaros Numklin Nonthaburi
16 | wanNin Provincial Administration Organization
Mr. Pitak Nonthaburi
17 | wed Provincial Administration Organization
Mr. Chalee Nonthaburi
18 | whadndy  yeylun Provincial Administration Organization
Mr. Supprachai Nonthaburi
19 | wnengaza Provincial Administration Organization
Mr. Cherdchai Nonthaburi
20 | wedseu  wilwasey Provincial Administration Organization
Mr. Wirat Nonthaburi
21 | weeu  waiu Provincial Administration Organization
Mr. Den Nonthaburi
22 | wessiouid Provincial Administration Organization
Mr. Thirawat Nonthaburi




FIM-2-1 ZINEHEVANEIR (2/2)

No. Name Position
23 | wasiude Provincial Administration Organization
Mr. Tawatchai Nonthaburi
24 | Mr. Kenichi Kamae First Secretary, Embassy of Japan in Thailand
Manager, Reserch Division, Global Environment
25 | Mr. Yoshitaka Sano Centre Foundation (GEC)
Administration Division, Global Envirionment Centre
26 | Mr. Eiji Minakata Foundation (GEC)
27 | Mr. Tatsuo Tokimasa Hitachi Zosen Corporation
28 | Masahisa Fukuyama Hitachi Zosen Corporation
29 | aaduns  afINunNa
Ms. Warinthorn Assavamukkul Hitachi Zosen Corporation, Bangkok Office
30 | as.nundnd  daulana Head of Energy and Environment Engineering
Dr.Kanoksak Eam-O-Pas Center (EEEC)
31 | wadguwer  [uadvdnda
Mr. Sompong Chintawongwanich President, Thai Obayashi Corporation Limited
32 | Mr. Yasuyuki Yamaguchi General Manager, Thai Obayashi Co. Itd.
33 | waguwe  RFLFN Chief Engineer, Quality Management
Mr. Somchai Junsiriserm Department
34 | waeda  uNeHaNsg Chief Engineer
Mr. Danai Bangphupamorn ME, Thai Obayashi Co. Itd.
Dupty Project Manager, The Construction of Airfield
35 | wetWend  dasweyf Pavement,
Mr. Nipart Akarapong Suvanabhumi Airport, Obayashi Corporation
General Manager, Solution Engineering Division,
36 | Mr. Kenichi Kaminaga Obayashi Corporation
Chirf, Solution Engineering Division, Obayashi
37 | Mr. Osamu Asai Corporation
38 | a5y fsvARnwal Director, Biomass One-Stop Clearing House
Dr.Surachet Tamronglak (BOSCH)
39 | esdefani  FulRsey
Dr.Chaiwat Muncharoen Senior Information Officer, BOSCH
40 | wagha  A9gITIN
Mr. Sukit Angsuwan Senior Technical Officer, BOSCH
41 | NIFE&T §ITTOURT A
Ms. Suthasinee Suvansarang Public Relations Officer, BOSCH
42 | uneawg)  &nan
Mr. Jassada Sakulku Information Assistant, BOSCH
43 | weanalzdna  daiLdes
Ms. Nutsupak Chovichien Energy Policy Analyst, BOSCH
44 | egndidus  heienwad

Ms. Nisan Pawutiyapong

Financeing Assistant, BOSCH
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Schedule Lecture Speaker
08.30 - 09.00 | Registration
09:00 - 09:30 | Remarks & Introduction Dr. Surachet Tamronglak
Director, Biomass One-stop Clearing House,
Energy for Environment Foundation
Mr. Kenichi Kaminaga
General Manager, Solution Engineering
Department, Engineering Division
Obayashi Corporation
09:30 - 10:30 | Global Climate Change and Ms. Suthasinee Suvansarang
Kyoto Protocol History Public Relations Officer
Energy for Environment Foundation
10:30 - 10:45 | Coffee Break
10:45 - 12:15 | Kyoto Mechanisms and CDM Dr. Chaiwat Muncharoen
Project Senior Information Officer
Energy for Environment Foundation
12:15-13:30 | Lunch
13:30 - 13:50 | Supports on CDM/JI Projects Ms. Yoshitaka Sano
Manager, Project Division
Global Environment Center Foundation
13:50 - 14:20 | Landfill Gas in Thailand Dr. Kanosak Eam-O-Pas
Head of Energy and Environmental
Engineering Center (EEEC)
Kasetsart University
14:20 - 15:00 | LFG-CDM Project in Mr. Osamu Asai
Nonthaburi Province Project Leader
Solution Engineering Department
Engineering Division
Obayashi Corporation
15:00 - 15:15 | Coffee Break
15:15 - 16:30 | Discussion and Q&A
16:30 Closing Remarks Mr. Kenichi Kaminaga

General Manager, Solution Engineering
Department, Engineering Division
Obayashi Corporation
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1. Global Climate Change
and Kyoto Protocol History
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2. Kyoto Mechanisms and
CDM Project
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3. Supports on CDM/JI
Projects
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4. Landfill Gas in Thailand
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5. LFG-CDM Project in
Nonthaburi Province
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hEYZ A BRI (U4)
HERIEBE (L. REEEERIC Why the developed countries or Annex | nations do not reduce GHG emission domestically? Why they can chose to

DT

reduce GHG emission in other countries?

Actually, domestic reduction is the first requirement for these countries under the Kyoto Protocol commitment.
However, as the domestic mitigation could be relatively costly and limited; flexible Kyoto mechanisms were
developed. These also include the Joint Implementation (JI) and Clean Development Mechanisms (CDM). The two
mechanisms offer the Annex | more flexible options to reduce the GHG emission in other countries with less cost.

As in the case for Thailand and Japan, it is an obligation for Japan as an Annex | country to perform GHG
mitigation, while there is no such a commitment for Thailand. In fact, Japan is trying their best to reduce the GHG
emissions domestically. At the same time, Japan also tries to obtain carbon credit from abroad, as it has been
estimated that the potential for GHG emission reduction in Japan will soon be limited to some extent.

On the other hand, Thailand will possibly need to comply with such obligation in the near future if Thailand does not
start the sustainable development now. Under the CDM scheme, the joint efforts between an Annex | and a
non-Annex | countries, like Japan and Thailand, will help improving global environment as a whole. Whilst Japan
provides financial aid and technical support to Thailand, the GHG emission reduction target for Japan can be
achieved; and the sustainable development can be realized in Thailand.

How much GHG reduction Japan would need to achieve?
The ultimate target for Japan is 6% reduction from the 1990 level by 2012. The actual target amount may vary
annually.

CDM iZ2W\W T

»2Ql 20O

»Q

Why do developing countries need to develop a CDM project?

The developing countries do not need to develop a CDM at all. There is no commitment for the Non-Annex |
countries on the GHG mitigation. Actually, conducting a CDM project in any developing country needs to be done on
a voluntary basis. The project will be implemented only if the host country agrees to do so.

What benefits would bring to the developing countries from pursuing CDM?

In fact, CDM is a tool to encourage sustainable development in developing countries. Additional to the sustainability,
rules and regulations required in developing a CDM project are also designed to ensure financial aids and technology
transfer from the Annex | to the Non-Annex | countries.
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Can incineration and landfill gas projects be classified as CDM projects?

Yes. With a proper project management, both can be applied as CDM projects. A simple way to categorize a project as
a CDM project is to consider whether it would create sustainable development. Besides that, a CDM project would
need to produce “additionality” to the society and environment, such as, reducing odours or generating higher
employment. Moreover, technology transfer and financial support are one of the essential components of a CDM
project.

Other than sustainability requirements, are there any additional concerns on developing incineration project under the
CDM scheme?

Yes, for example, investment risks and payback period. Usually, incineration project involves high capital investment,
thus, higher risks.

In general, the choice of technology much depends on several factors, such as, the waste generation rate, cost of
investment, expected revenue, the cashflow of the project as a whole, etc. These factors all affect the feasibility for
conducting a project, and they should be carefully investigated prior to project execution.

The installation of an incinerator normally requires a large capital investment. Besides, the operational and
maintenance (O&M) costs are relatively high. At a site with small waste generation rate, the technology may not be
financially feasible, even the revenue from power generation is taken into account. More importantly, the project must
develop on a sustainability basis and should agree with the government policy.

How the CERs price can be calculated? Who specifies the CERs price?

Usually, the CERs price should be set by any two agreeing parties, the seller and the buyer. For a project investor, the
price can be estimated by considering the cost incurred in developing the project under the CDM scheme. Revenue
acquired from trading CERs would need to improve the financial status of the project, such as increasing its IRR,
payback period, etc. Acceptable CERs price would be the one that can provide financial stability to the project
developer.

Another mechanism identifying the CERs price is the world market itself. The market price of CERs depends on the
demand and supply of carbon credit in the world market, much similarly to any commodity products or typical
services in usual market.
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How the CERs price varies from one project to another?

Normally, in a CDM project which is developed without any partial capital investment from other party (Annex |
countries), the project developer would need to bear all the costs incurred upon document preparation, authorization,
monitoring and validation processes, etc. In such case, a higher CERs rate could be appropriate. On the other hand, in
the project with financial and/or technical supports from Annex | investor, the CERs price may need to be adjusted to
a lower rate to reflex a more reasonable price for both parties.

What is the current Thai government policy on trading CERs?

The trading scheme for the Thai government is now under development process. Recently, there has been an
institutional restructuring between the governmental agencies that are responsible for CDM project in Thailand. A
clear framework, such as CERSs buying rate or premium, should be announced soon early next year (2005) or after the
general election.

AN B IO ST T A
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Can the landfill site be further utilized after the capability of biogas recovery has faded?
Yes. Tthe landfill site can always be recreated for waste disposal under a proper site operation and management. In
fact, this idea has previously been pronounced by His Majesty the King, Rama IX.

Briefly, the sanitary landfill should be sub-divided into cells. Each cell will have a particular cycle for operation. The
cycle of an empty cell starts with depositing and compacting the waste inside it. Once the cell is full, it will be
covered with final soil, and the operator will move to an other empty cell and start depositing the waste again.

At this stage, biogas recovery pipelines are installed onto the surface the covered cell. After a certain period of time, it
will start off-gassing, whose products will be used for power generation. When biogas recovery has faded, the cell can
be excavated, and the soil inside can be used to produce compost. The recreation of the cell will finally produce a new
empty cell which ready for waste deposition.

On a sustainable basis, the cycle of each cell can be properly planned such that when one cell is full; there will be a
new cell available for continuing waste deposition. With a proper management, the landfill with no more biogas can
always be reused to produce compost and to deposit more waste.
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FEAESNT B KOS T R Why the piping networks installed at Nonthaburi dumping site are laid vertically, while the ones shown in the
\ZOUNT (BEX) examples (during Dr.Kanoksak’s sessions) are placed horizontally?
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Because the vertical pipes installed at Nonthaburi are for leachate collection, while the examples shown by Dr.
Kanoksak are part of the gas collection system. The vertical pipes are used to pump the leachate to a municipal
treatment plant. However, if the liquid level is relatively low, biogas can also be collected through these pipes. In the
actual project implementation, additional pipelines will be required to properly collect the biogas. Then during this
stage, horizontal piping networks will be required. Normally, the arrangement of the pipelines will be considered
during the design stage.

Will there be any more odour problems after installing the landfill-gas system?
No, particularly if the system can be installed all over the available dumping site. As for Sai-noi, the odour problems
should be significantly reduced.

Why H,S removal system is not required at the Nonthaburi site?

Generally, H,S naturally existing in the biogas will generate acid condition in contact with water. H,S concentration in
biogas varies differently depending on the gas sources. In general, H,S is relatively high in biogas recovery from
livestock waste. In the case of this landfill, the lab analysis result taken from gas sampling shows a low H,S
concentration level in the biogas, which is below a corrosive limit. Thus, the H,S removal system may not be required
at this site.

Apart from landfill gas, are there any other techniques available for biogas recovery from municipal waste?

Yes, for example, a digester. A digester is most suitable for treating organic waste. Typically, organics composition
may account for about 40%. When treating only this organic portion, the digester is capable for producing biogas at
much higher rate. The digester can also operate in parallel with landfill disposition and waste separation. For example,
after the separation process, organic waste can be treated by the digester, and the left-over will proceed to the landfill
site. However, major drawbacks of this system are that the separation process is very difficult to achieve, and the
capital cost for installing a separation plant is relatively high.
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ACMO0001: consolidated baseline methodology for landfill gas project activities

"Tool for the demonstration and assessment of additionality”, EB 16 Report Annex 1
Intergovernmental Panel on Climate Change (1996). IPCC Good Practice Guidelines
and Uncertainty Management in National Greenhouse Inventories.

Intergovernmental Panel on Climate Change (1996). Revised 1996 IPCC Guidelines for
National Greenhouse Gas Inventories: Reference Manual.

Intergovernmental Panel on Climate Change (1996). Revised 1996 IPCC Guidelines
for National Greenhouse Gas Inventories: Workbook.
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CLEAN DEVELOPMENT MECHANISM
PROJECT DESIGN DOCUMENT FORM (CDM-PDD)
Version 02 - in effect as of: 1 July 2004)

The proposed project is a project that recovers landfill gas for electricity generation from the sanitary
landfills and open dumping site in the Solid Waste Disposal Center, Nonthaburi, Thailand. The Solid
Waste Disposal Center is located in Sai-Noi district, North-west part of Nonthaburi province. The center
is owned and operated by Provincial Administration Organization of Nonthaburi (PAON) and accepts
wastes generated in this province, about 900 ton/day. Those wastes have been received at open dumping
site and sanitary landfills, Landfill-B and C, in the center. The proposed project is designed to collect and
utilize landfill gas from those landfills and open dumping area.

The landfill gas contains methane, approximately 50%, which is a powerful greenhouse gas (GHG)
contributing to global warming and climate change. In the meantime, landfill gas also creates problems to
the local community such as odor, risk of explosion and fire etc. Therefore, by capturing and utilising
landfill gas instead of releasing to the atmosphere, GHG emission will be reduced and local environment
will be improved significantly.

The proposed project consists of installation and operation of a landfill gas collection, electricity
generation and flare system. The outline of the project is summarized as follows;

The capacity of the electricity generation is expected to be 900 kW (300kW x 3sets), and

The landfill gases captured will be used for electricity generation or combusted via flare system, and
The electricity generated will be fed (sold) to the grid, and

Duration of the project is expected to be 10 years, mid 2007 to 2018.

The implementation of the project involves significant investment and it is not a financially attractive
project without revenues from the sales of carbon credit. Currently, there is no legislation in Thailand that
requires landfill gas capture and/or utilization and even in the foreseeable future during the project period.
Without applying CDM scheme, it is considered that the current practice releasing landfill gases to the
atmosphere will be continued. It is estimated that the amount of the methane released as landfill gas to be
approximately 73,000tonnes (1,520,000 tCO2-e) / 10years. The project is estimated to be capable to
capture approx. 50% of the landfill gases generated. The emission reduction due to capturing and
combusting methane either by the electricity generation and the flare system is estimated to be about
671,000 tCO2-e / 10years. In the mean time, the project will reduce GHG emission by displacing the
electricity generated by other resources. The emission reduction due to the displacement of the grid
electricity is estimated to be 41,000 tCO2-e / 10years. The total emission reduction by this project is
estimated to be 712,000 tCO2-e.

The project will introduce a lot of technologies from outside of Thailand, such as equipment for gas

collection and utilization. Also during the construction and operation of the project, a lot of skills will be
transferred to the local staff involved in this project. As a consequence, a lot of technologies will be
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transferred to Thailand via this project. Furthermore, the project is recognised as the first landfill gas
utilization project in the landfills in Thailand owned by local authorities. This will be become a model for
other landfills owned by local authorities so as to improve both landfill management and local
environment.

Provincial Administrative Landfill ownerand  The provincial administrative organization

Organization of operator responsible for waste management that includes

Nonthaburi (PAON) waste collection & transportation, landfill
construction and landfill management etc of
Nonthaburi Province.

Obayashi Corporation Project co-developer OC is one of the international engineering

(0C) [ investor contractors based in Japan and responsible for
the entire scope of the project as a co-project
developer /investor.

Hitachi Zosen Project co-developer
Corporation [ investor
(HZC)

A4l Host Party(ies): ‘

Kingdom of Thailand

A4.1.2. Region/State/Province etc.: \

Nonthaburi Province

A4.13. City/Town/Community etc: \

Sai-Noi District
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A4.1.4. Detail of physical location, including information allowing the unique

Nonthaburi province is one of the central provinces of Thailand, neighbouring Bangkok. Nontaburi
Province is administratively divided into six districts: Mueang Nonthaburi, Pak Kret, Bang Kruai, Bang
Yai, Bang Bua Thong and Sai Noi. The Solid Waste Disposal Center, the project site, is located in Sai
Noi district, the north-west end of the Nontaburi.

The Solid Waste Disposal Center is owned and operated by Provincial Administration Organization of
Nonthaburi (PAON). The Center accepts wastes generated in this province at a rate of about 900 ton/day.
The Center has been receiving wastes in open dumping site since 1986. However, along with increase of
waste generation and awareness of environmental issues, PAON developed plans to build sanitary
landfills as well as waste recycling facilities.

In the plan, there are two landfills; Landfill B and C and the construction work of both of the landfills
have already been completed. Early 2005, it is scheduled that sanitary landfills start receiving wastes
and open dumping site to be closed. It is estimated that the sanitary landfills will reach to their
maximum capacity mid 2007 and be closed accordingly. The open dumping site is scheduled to be
covered with soil by the end of 2005. The proposed project is designed to collect and utilize landfill gas
from those landfills and open dumping area. The construction works of the waste recycling facilities are
scheduled to start from 2005.

Figure A-1 shows the location of the project site, Table A-1 shows the general information of the
landfills and open dumping area and Figure A-2 shows the operation schedule of the landfills

Table A-1: Project site information

Parameter Open Landfill-B Landfill-C Total Note
Dumping
Area
Area (m2) 60,800 30,400 25,100 116,300
Height (m) 10 31 31
Gross Capacity (m3) 486,400 644,000 457,000 1,587,400 | w/ soil cover
Net Capacity (m3) 486,400 589,260 418,155 1,493,815 | w/o soil cover
Net Capacity (ton) 413,440 500,871 355,432 1,269,743 | wi/o soil cover
Note 1 :Unit weight of waste is assumed as 0.8 tons / m3
2 :Foractual Gross Capacity of Open Dumping Area, volume of soil cover to be added.
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Figure A-1: Project location
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Landfill Construction & operation schedule

Open Dumping Area
Fill-up Operation Finish at end of 2004
Covering

Landfill-B
Construction Complete at 2002
Fill-up Operation
Top Covering

Landfill-C
Construction Finish at end of Nov. 2004
Fill-up Operation
Top Covering

Figure A-2: Operation schedule of the landfills and open dumping site

1. Sectoral scope  13: Waste Handling and Disposal
2. Project Activity Landfill gas emission reduction project

Technologies to be introduced to this project have been selected to maximize the performance of the total
system, operate reliably and stably and make the system flexible in operation and/or expansion taking into
accounts the local conditions. The system consists of 3 systems, 1) Landfill gas collection system, 2)
Electricity generation system, 3) Flare system.

1) Landfill gas collection system

A horizontal type of gas collection well is selected for this project taking into account local conditions.
One of the characteristics of landfills in Thailand is high level of leachate. High level of leachate
causes a severe impediment to LFG collection. The horizontal type of gas collection well is selected to
minimize this kind of problem. The project is scheduled to install 13 sets of horizontal collection wells
with drain pipe in the Open dumping area, 17 sets of horizontal collection wells with drain pipe in
Landfill-B and 13 sets of horizontal collection wells with drain pipe in Landfill-C.

Landfill gases collected from the collection wells will be sent to the electricity generation system via
piping system, header piping. A loop type header configuration is selected for this project. This type of
the header configuration lowers risks of the gas collection system malfunction, since this configuration
allows loss of header function in one direction without losing the entire function of gas collection
system.

2) Electricity generation system
A small modular type of gas engine generator unit, about 300kw, is selected for this project. The
small size modules will be configured in parallel according to the volume of landfill gases. This
parallel configuration of the small size generator sets well suits the inherent characteristics of landfill
gas generation; i.e. the gas volume fluctuates / varies over time. Moreover, this configuration has an
advantage in reducing the risk that the entire system shuts down.

3) Flare System
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An open type flare system(s) will be installed to burn the excess landfill gases. Temperature of the
flare system is designed to be more than 1200. The efficiency of the flare system is >99% (percentage
of methane combusted)

Figure A-3 shows the system diagram and Figure A-4 shows the construction and operation schedule of
the project.

Technology transfer
Currently, there is no legislation that requires capturing gases from landfills and therefore the needs for
technology to manage and/or control landfill gases emission have been limited. There are two landfill gas
utilization projects have been planned in Thailand, one in Kamphangsaen and the other one in Rachatewa
landfill, but both of the projects are in a pilot phase. Therefore, the most of the equipment for landfill gas
capture and utilization are not yet available in Thailand. Those will be imported from countries like Japan
and European countries. As a consequence, a lot of technologies will be transferred to Thailand via this
project. During implementing and operating the project, also a lot of skills will be transferred to local
staffs involved in the project.

Furthermore, the project is recognised as the first landfill gas utilization project in the landfills in
Thailand owned by local authorities. This will be become a model for other landfills owned by local
authorities so as to improve both landfill management and local environment.
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Figure A-3: System Diagram of the project
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Construction Schedule
1) LFG collection Piping
— Open Dumping Area
- Landfill-B
— Landfill-C

2) Flaring system
— Installation
— Precommissionning

3) GasEngine system

— Procurement

— Installation

— Precommissionning

Operation Schedule

1) Flare System

2) Electricity Generation System
— Unit #3 (300 kW)
— Unit #2 (300 kW)
— Unit #1 (300 kW)

e e e e e e e e et Cont.

Crediting Period

Figure A-4: Construction and operation schedule of the Project

A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse gas

account national and/or sectoral policies and circumstances:

The proposed project will reduce GHG emission as indicated as below;

B The project will capture approx. 50% of landfill gases to be generated from the landfill. And methane
gases contained in the landfill gases will be combusted (destroyed) by either electricity generation or
flare system

B The project will also reduce GHG emission by displacing the electricity generated by other resources.

Based on the baseline assessment (See section B for full description), the baseline scenario is defined as
the continuation of the current practice, “Total atmospheric release of the landfill gas”. The proposed
project activity will not happen in the absence of the CDM because of legislations on landfill / landfill
gases management and barriers exist in front of the proposed project. Therefore, the emission reduction
mentioned above will not happen in the absence of the proposed project. Listed bellows are a summary
of the legislations on landfill / landfill gases management and barriers existing in front of the proposed
project.

1) The legislation on landfill and landfill gas management

Currently, there is no legislative requirement regarding landfill gas management, landfill gas capture,
flaring and utilization in Thailand. And it is also unlikely, in the foreseeable future, that Thailand changes
their legislation on landfill and landfill gas.

2) Financial barrier

The result of the financial assessment for the project activity shows that the IRR (without CER) is
negative. Therefore the project is not a economically attractive.
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3) Technological barrier

The technology to be applied for the proposed project is a proven technology and widely applied in the
western countries. Though two landfill sites have currently been planed to develop LFG utilization
projects, both of them are in a pilot phase, not in commercial phase. Therefore, in Thailand, this kind of
technology has not yet been proven and still involves technological barriers.

4) Inherent risk/uncertainty involved in landfill gas project

One of the parameters that determine the feasibility of this kind of project is the volume of landfill gas.
However, some of the parameters/conditions that affect the amount of LFG generation and collection,
such as waste characteristics and LFG generation rate, are not manageable. Also, the level of landfill
management is a important factor that decides the amount of LFG generation and collection. However, it
is not likely at this moment that the landfills will be managed with international standard level, since
Nonthaburi have no experience on sanitary landfill management.

As a consequence, these inherent risks/uncertainties become barriers.

A44.1. Estimated amount of emission reductions over the chosen crediting period: ‘

For the Project Design Document, (ex ante) GHG emission reduction estimates are made by projecting
the future greenhouse gas emissions from the landfill using First Order Decay (FOD) model (IPCC
guideline, 1996) as Table A-2 below. These estimates are for reference purposes only, since emission
reductions will be determined (ex post) by measuring the actual quantity of methane captured and used
for electricity generation or flared once the project activity is operational. See section E for the details.

Table A-2: GHG emission reduction by the project (ER )

Year ER,
(tCOy/year)
2007 43,257
2008 110,159
2009 108,713
2010 94,170
2011 81,665
2012 70,892
2013 61,620
2014 53,640
2015 46,773
2016 40,862
Total 711,751

No public funds are used.
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The methodology applied for this project is consolidated baseline methodology for landfill gas project

activities, known as ACMO0001. And the following indicated below are applied as supplemental tools;

B To demonstrate and assess additionality, "Tool for the demonstration and assessment of
additionality”, EB 16 Report Annex 1.

B To determine emission reduction associated with the displacement of the grid-based electricity
generation, small-scale methodologies, TYPE1-RENEWABLE ENERGY PROJECTS, 1.D.
Renewable electricity generation for a grid, para. 29.

As an explanation of the methodology applied for this project activity, the following text in italics is
taken from ACMO0001 and "Tool for the demonstration and assessment of additionality”.

Applicability Condition
This methodology is applicable to landfill gas capture project activities, where the baseline scenario is the partial
or total atmospheric release of the gas and the project activities include situations such as:
a) The captured gas is flared; or
b) The captured gas is used to produce energy (e.g. electricity/thermal energy), but no emission
reductions are claimed for displacing or avoiding energy from other sourcesl; or
¢) The captured gas is used to produce energy (e.g. electricity/thermal energy), and emission

reductions are claimed for displacing or avoiding energy generation from other sources.

In this case a baseline methodology for electricity and/or thermal energy displaced shall be provided or an
approved one used, including the ACM0002 “Consolidated Methodology for Grid-Connected Power
Generation from Renewable”. If capacity of electricity generated is less than 15MW, and/or thermal energy
displaced is less than 54 TJ (15GWh), small-scale methodologies can be used.

Emission Reduction®

The greenhouse gas emission reduction achieved by the project activity during a given year “y” (ER ) is the
difference between the amount of methane actually destroyed/combusted during the year (MD prgject, y) and the
amount of methane that would have been destroyed/combusted during the year in the absence of the project activity
(MD reg,),)2, times the approved Global Warming Potential value for methane (GWPcna4), plus the net quantity of
electricity displaced during the year (EG ) multiplied by the CO, emissions intensity of the electricity displaced
(CEF giectriciy, y)3, plus the quantity of thermal energy displaced during the year (ET ) multiplied by the CO,
emissions intensity of the thermal energy displaced (CEF terma, y). Electricity and thermal energy emission
reductions apply to case (c) only.

ER y = (MD project,y — MD reg,y) * GWP cHa t EG y* CEF electricity,y"' ET y* CEF thermal, y (1)

ER , is measured in tonnes of CO, equivalents (tCO,e). MD project,y @nd MD o4 , are measured in tones of methane
(tCH,). The approved Global Warming Potential value for methane (GWPcp4) for the first commitment period is 21
tCO.e/tCH,. EG , is measured in megawatt hours (MWh). The CO, emissions intensity, CEF ejeciricity, y IS measured
in tonnes of CO, equivalents per megawatt hour (tCO2e/MWh) and ET , is measured in TeraJoules (TJ) and CEF
thermal, y 1S Measured in terms of tones of CO, equivalents per TJ (tCO2e/TJ).

In the case where the MD o, , is given/defined as a quantity that quantity will be used.

In cases where regulatory or contractual requirements do not specify MD (g, y an *“Adjustment Factor” (AF) shall
be used and justified, taking into account the project context.

MD reg,y — MD project, y *AF (2)

Project proponents should provide an ex ante estimate of emissions reductions, by projecting the future GHG
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emissions of the landfill. In doing so, verifiable methods should be used. Ex ante emission estimates may have an
influence on MD r¢g,y. MD project, y Will be determined ex post by metering the actual quantity of methane captured
and destroyed once the project activity is operational.

The methane destroyed by the project activity (MD prject, y) during a year is determined by monitoring the quantity
of methane actually flared and gas used to generate electricity and/or produce thermal energy, if applicable.

MD project, y =MD flared, y + MD electricity, y + MD thermal, y (3)
MD fiareq, y = LFG fiare, y* W cHs, y* D crs* FE (4)

Where MD gareq, y 1S the quantity of methane destroyed by flaring, LFG e,y is the quantity of landfill gas flared
during the year measured in cubic meters (m®), w cha,y 1S the average methane fraction of the landfill gas as
measured during the year and expressed as a fraction (in m3 CH4 / m3 LFG), FE is the flare efficiency (the fraction
of the methane destroyed) and D ¢4 is the methane density expressed in tonnes of methane per cubic meter of
methane (tCH4/mCH,).*

MD electricity, y =LFG electricity, y* w CH4,y* D CH4 (5)

where MD epecrriciy, y IS the quantity of methane destroyed by generation of electricity and LFG gjectriciy, y 1S the
quantity of landfill gas fed into electricity generator.

MD thermal,y = LFG thermal,y * W cray™ D cria (6)

where MD inermal, y iS the quantity of methane destroyed for the generation of thermal energy and LFG nerma, y IS the
quantity of landfill gas fed into the boiler.

Project Boundary
The project boundary is the site of the project activity where the gas is captured and destroyed/used.

Possible CO, emissions resulting from combustion of other fuels than the methane recovered should be accounted
as project emissions. Such emissions may include fuel combustion due to pumping and collection of landfill gas or
fuel combustion for transport of generated heat to the consumer locations.

In addition, electricity required for the operation of the project activity, including transport of heat, should be
accounted and monitored. Where the project activity involves electricity generation, only the net quantity of
electricity fed into the grid should be used in equation (1) above to account for emission reductions due to
displacement of electricity in other power plants. Where the project activity does not involve electricity generation,
project participants should account for CO, emissions by multiplying the quantity of electricity required with the
CO, emissions intensity of the electricity displaced (CEF electricity,y).

Baseline

The baseline is the atmospheric release of the gas and the baseline methodology considers that some of the methane
generated by the landfill may be captured and destroyed to comply with regulations or contractual requirements, or
to address safety and odor concerns.

Additionality
The following approach is that provided as "Tool for the demonstration and assessment of additionality”, EB 16
Report Annex 1, to demonstrate and assess additionality of the proposed CDM project.

Step 1. Identification of alternatives to the project activity consistent with current laws and regulations
(Note: In accordance with guidance by the Executive Board, consistency is to be ensured between ‘baseline
scenario” and ““baseline emissions”2)

Define realistic and credible alternatives3 to the project activity(s) that can be (part of) the baseline scenario
through the following sub-steps:
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Sub-step la. Define alternatives to the project activity:

1. Identify realistic and credible alternative(s) available to the project participants or similar project developers4
that provide outputs or services comparable with the proposed CDM project activity5. These alternatives are to
include:

-The proposed project activity not undertaken as a CDM project activity;

-All other plausible and credible alternatives to the project activity that deliver outputs and on services (e.g.
electricity, heat or cement) with comparable quality, properties and application areas;

-1f applicable, continuation of the current situation (no project activity or other alternatives undertaken).

Sub-step 1b. Enforcement of applicable laws and requlations:

2. The alternative(s) shall be in compliance with all applicable legal and regulatory requirements, even if these
laws and regulations have objectives other than GHG reductions, e.g. to mitigate local air pollution.6 (This sub-
step does not consider national and local policies that do not have legally-binding status.7).

3. If an alternative does not comply with all applicable legislation and regulations, then show that, based on an
examination of current practice in the country or region in which the law or regulation applies, those applicable
legal or regulatory requirements are systematically not enforced and that noncompliance with those requirements is
widespread in the country. If this cannot be shown, then eliminate the alternative from further consideration;

4. If the proposed project activity is the only alternative amongst the ones considered by the project participants
that is in compliance with all regulations with which there is general compliance, then the proposed CDM project
activity is not additional .8

— Proceed to Step 2 (Investment analysis) or Step 3 (Barrier analysis). (Project participants may also select to
complete both steps 2 and 3.)

Step 2. Investment analysis

Determine whether the proposed project activity is the economically or financially less attractive than other
alternatives without the revenue from the sale of certified emission reductions (CERs). To conduct the investment
analysis, use the following sub-steps:

Sub-step 2a. Determine appropriate analysis method 1. Determine whether to apply simple cost analysis,
investment comparison analysis or benchmark analysis (sub-step 2b). If the CDM project activity generates no
financial or economic benefits other than CDM related income, then apply the simple cost analysis (Option I).
Otherwise, use the investment comparison analysis (Option I1) or the benchmark analysis (Option 111).

Sub-step 2b. — Option |. Apply simple cost analysis

2. Document the costs associated with the CDM project activity and demonstrate that the activity produces no
economic benefits other than CDM related income.

If it is concluded that the proposed CDM project activity is not financially attractive then proceed to Step 4
(Common practice analysis).

Sub-step 2b. — Option 11. Apply investment comparison analysis

3. Identify the financial indicator, such as IRR9, NPV, cost benefit ratio, or unit cost of service (e.g., levelized cost
of electricity production in $/kWh or levelized cost of delivered heat in $/GJ) most suitable for the project type and
decision-making context.

Sub-step 2b — Option I11. Apply benchmark analysis

4. Identify the financial indicator, such as IRR10, NPV, cost benefit ratio, or unit cost of service (e.g., levelized cost
of electricity production in $/kWh or levelized cost of delivered heat in $/GJ) most suitable for the project type and
decision context. Identify the relevant benchmark value, such as the required rate of return (RRR) on equity. The
benchmark is to represent standard returns in the market, considering the specific risk of the project type, but not
linked to the subjective profitability expectation or risk profile of a particular project developer. Benchmarks can be
derived from:

-Government bond rates, increased by a suitable risk premium to reflect private investment and/or the project type,
as substantiated by an independent (financial) expert;

-Estimates of the cost of financing and required return on capital (e.g. commercial lending rates and guarantees
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required for the country and the type of project activity concerned), based on bankers views and private equity
investors/funds’ required return on comparable projects;

-A company internal benchmark (weighted average capital cost of the company) if there is only one potential
project developer (e.g. when the project activity upgrades an existing process). The project developers shall
demonstrate that this benchmark has been consistently used in the past,

i.e. that project activities under similar conditions developed by the same company used the same benchmark.

Sub-step 2c. Calculation and comparison of financial indicators (only applicable to options 11 and 111):

5. Calculate the suitable financial indicator for the proposed CDM project activity and, in the case of Option Il
above, for the other alternatives. Include all relevant costs (including, for example, the investment cost, the
operations and maintenance costs), and revenues (excluding CER revenues, but including subsidies/fiscal
incentives11 where applicable), and, as appropriate, non-market cost and benefits in the case of public investors.
6. Present the investment analysis in a transparent manner and provide all the relevant assumptions in the CDM-
PDD, so that a reader can reproduce the analysis and obtain the same results. Clearly present critical techno-
economic parameters and assumptions (such as capital costs, fuel prices, lifetimes,

and discount rate or cost of capital). Justify and/or cite assumptions in a manner that can be validated by the DOE.
In calculating the financial indicator, the project’s risks can be included through the cash flow pattern, subject to
project-specific expectations and assumptions (e.g. insurance premiums can be used in the calculation to reflect
specific risk equivalents).

7. Assumptions and input data for the investment analysis shall not differ across the project activity and its
alternatives, unless differences can be well substantiated.

8. Present in the CDM-PDD submitted for validation a clear comparison of the financial indicator for the proposed
CDM activity and:

(a) The alternatives, if Option Il (investment comparison analysis) is used. If one of the other alternatives has the
best indicator (e.g. highest IRR), then the CDM project activity can not be considered as the most financially
attractive;

(b) The financial benchmark, if Option 11l (benchmark analysis) is used. If the CDM project activity has a less
favourable indicator (e.g. lower IRR) than the benchmark, then the CDM project activity cannot be considered as
financially attractive.

Sub-step 2d. Sensitivity analysis (only applicable to options Il and 111):

9. Include a sensitivity analysis that shows whether the conclusion regarding the financial attractiveness is robust
to reasonable variations in the critical assumptions. The investment analysis provides a valid argument in favour of
additionality only if it consistently supports (for a realistic range of assumptions) the conclusion that the project
activity is unlikely to be the most financially attractive (as per step 2c para 8a) or is unlikely to be financially
attractive (as per step 2c para 8b).

If after the sensitivity analysis it is concluded that the proposed CDM project activity is unlikely to be the most
financially attractive (as per step 2c para 8a) or is unlikely to be financially attractive (as per step 2c para 8b), then
proceed to Step 3 (Barrier analysis) or Step 4 (Common practice analysis).

Otherwise, unless barrier analysis below is undertaken and indicates that the proposed project activity faces
barriers that do not prevent the baseline scenario(s) from occurring, the project activity is considered not
additional.

Step 3. Barrier analysis

If this step is used, determine whether the proposed project activity faces barriers that:
(a) Prevent the implementation of this type of proposed project activity; and

(b) Do not prevent the implementation of at least one of the alternatives.

Use the following sub-steps:

Sub-step 3a. Identify barriers that would prevent the implementation of type of the proposed project activity:

1. Establish that there are barriers that would prevent the implementation of the type of proposed project activity
from being carried out if the project activity was not registered as a CDM activity. Such barriers may include,
among others:
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Investment barriers, other than the economic/financial barriers in Step 2 above, inter alia:

- Debt funding available for this type of innovative project activities.

- No access to international capital markets due to real or perceived risks associated with domestic or foreign
direct investment in the country where the project activity is to be implemented.

Technological barriers, inter alia:

- Skilled and/or properly trained labour to operate and maintain the technology is not available and no
education/training institution in the host country provides the needed skill, leading to equipment disrepair and
malfunctioning;

- Lack of infrastructure for implementation of the technology.

Barriers due to prevailing practice, inter alia:

- The project activity is the “first of its kind”’: No project activity of this type is currently operational in the host
country or region.

The identified barriers are only sufficient grounds for demonstration of additionality if they would prevent potential
project proponents from carrying out the proposed project activity if it was not expected to be registered as a CDM
activity.

2. Provide transparent and documented evidence, and offer conservative interpretations of this documented
evidence, as to how it demonstrates the existence and significance of the identified barriers.

Anecdotal evidence can be included, but alone is not sufficient proof of barriers. The type of evidence to be
provided may include:

(a) Relevant legislation, regulatory information or industry norms;

(b) Relevant (sectoral) studies or surveys (e.g. market surveys, technology studies, etc)

undertaken by universities, research institutions, industry associations, companies, bilateral/multilateral institutions,
etc;

(c) Relevant statistical data from national or international statistics;

(d) Documentation of relevant market data (e.g. market prices, tariffs, rules);

(e) Written documentation from the company or institution developing or implementing the CDM project activity or
the CDM project developer, such as minutes from Board meetings, correspondence, feasibility studies, financial or
budgetary information, etc;

(f) Documents prepared by the project developer, contractors or project partners in the context of the proposed
project activity or similar previous project implementations;

(9) Written documentation of independent expert judgements from industry, educational institutions (e.g.
universities, technical schools, training centres), industry associations and others.

Sub-step 3 b. Show that the identified barriers would not prevent the implementation of at least one of the
alternatives (except the proposed project activity):

3. If the identified barriers also affect other alternatives, explain how they are affected less strongly than they affect
the proposed CDM project activity. In other words, explain how the identified barriers are not preventing the
implementation of at least one of the alternatives. Any alternative that would be prevented by the barriers identified
in Sub-step 3a is not a viable alternative, and shall be eliminated from consideration. At least one viable alternative
shall be identified.

If both Sub-steps 3a — 3b are satisfied, proceed to Step 4 (Common practice analysis)

If one of the Sub-steps 3a — 3b is not satisfied, the project activity is not additional.

Step 4. Common practice analysis

The above generic additionality tests shall be complemented with an analysis of the extent to which the proposed
project type (e.g. technology or practice) has already diffused in the relevant sector and region.

This test is a credibility check to complement the investment analysis (Step 2) or barrier analysis (Step 3). Identify
and discuss the existing common practice through the following sub-steps:

Sub-step 4a. Analyze other activities similar to the proposed project activity:
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1. Provide an analysis of any other activities implemented previously or currently underway that are similar to the
proposed project activity. Projects are considered similar if they are in the same country/region and/or rely on a
broadly similar technology, are of a similar scale, and take place in a comparable environment with respect to
regulatory framework, investment climate, access to technology, access to financing, etc. Other CDM project
activities are not to be included in this analysis. Provide quantitative information where relevant.

Sub-step 4b. Discuss any similar options that are occurring:

2. If similar activities are widely observed and commonly carried out, it calls into question the claim that the
proposed project activity is financially unattractive (as contended in Step 2) or faces barriers (as contended in Step
3). Therefore, if similar activities are identified above, then it is necessary to demonstrate why the existence of these
activities does not contradict the claim that the proposed project activity is financially unattractive or subject to
barriers. This can be done by comparing the proposed project activity to the other similar activities, and pointing
out and explaining essential distinctions between them that explain why the similar activities enjoyed certain
benefits that rendered it financially attractive (e.g., subsidies or other financial flows) or did not face the barriers to
which the proposed project activity is subject.

3. Essential distinctions may include a serious change in circumstances under which the proposed CDM project
activity will be implemented when compared to circumstances under which similar projects where carried out. For
example, new barriers may have arisen, or promotional policies may have ended, leading to a situation in which the
proposed CDM project activity would not be implemented without the incentive provided by the CDM. The change
must be fundamental and verifiable.

If Sub-steps 4a and 4b are satisfied, i.e. similar activities cannot be observed or similar activities are observed, but
essential distinctions between the project activity and similar activities can reasonably be explained, please go to
step 5 (Impact of CDM registration).

If Sub-steps 4a and 4b are not satisfied, i.e. similar activities can be observed and essential distinctions between the
project activity and similar activities cannot reasonably be explained, the proposed CDM project activity is not
additional.

Step 5. Impact of CDM reqistration

Explain how the approval and registration of the project activity as a CDM activity, and the attendant benefits and
incentives derived from the project activity, will alleviate the economic and financial hurdles (Step 2) or other
identified barriers (Step 3) and thus enable the project activity to be undertaken.

The benefits and incentives can be of various types, such as:

-Anthropogenic greenhouse gas emission reductions;

-The financial benefit of the revenue obtained by selling CERs,

-Attracting new players who are not exposed to the same barriers, or can accept a lower IRR (for instance because
they have access to cheaper capital),

-Attracting new players who bring the capacity to implement a new technology, and

-Reducing inflation /exchange rate risk affecting expected revenues and attractiveness for investors.

If Step 5 is satisfied, the proposed CDM project activity is not the baseline scenario.

If Step is not satisfied, the proposed CDM project activity is not additional.
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Flowchart: Additionality scheme
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Leakage
No leakage effects need to be accounted under this methodology.
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The project activity is summarized as indicated below;

B Captures landfill gas, and

B The captured landfill gas is flared; or

B The captured landfill gas to be used to produce electricity and emission reductions are claimed for
displacing or avoiding energy generation from other sources.

The baseline scenario for this project is total atmospheric release of the LFG, since there is no legislative

requirement on landfill gases in Thailand. Therefore, it is appropriate to apply the methodology

ACMO001 to this project under the applicability conditions required.

Emission Reduction

The proposed project is designed to utilize recovered LFG for electricity generation and combust the
excess LFG with flare system. The project does not have any thermal energy production systems using
LFG and therefore, thermal energy displaced in the year (ET ) is 0.

The value of Adjustment Factor (AF) for this project is set to 0% and hence MD ¢ y is 0, since there are
no legislative requirements on landfill gas capture, flaring and utilization in this current and in the
foreseeable future. (Please section B.4. for full description)

GHG emission reduction due to the project to be calculated using the following formulas;
e ER y =MD project, y * GWP CH4 + EG y* CEF electricity, y
e MD project, y = MD flared,y T MD electricity, y

Baseline
The baseline for this project is "Total atmospheric release of the landfill gas". The validity of the baseline
selected to be determined in B.3.

Additionality
See B.3.

Leakage

Though the methodology states “No leakage effects need to be accounted under this methodology”, the
project will take into account the emissions from use of the grid electricity for the project operation as
leakage when electricity generation is not available or enough to run the project. The leakage might be
delivered by the project (L ,) is to be calculated by the formula as indicated below.
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L y= EG y* CEF electricity, y

Ly The amount of leakage during the year tCO2e
EP, The net quantity of electricity purchased during the MWh
year

CEF ¢iectricity,y ~ The CO, emissions intensity of the grid electricity tCO2e/MWh

B.3. Description of how the anthropogenic emissions of GHG by sources are reduced below those

The additionality assessment for this project is conducted step by step based on the consolidated tools
for demonstration of additionality as indicated follows;

Step 1. Identification of alternatives to the project activity consistent with current laws and regulations

(Note: In accordance with guidance by the Executive Board, consistency should be ensured between ‘baseline
scenario” and “baseline emissions’?)

Define realistic and credible alternatives® to the project activity(s) that can be (part of) the baseline

scenario through the following sub-steps:

Sub-step 1a. Define alternatives to the project activity:

Identify realistic and credible alternative(s) available to the project participants or similar project developers® that
provide outputs or services comparable with the proposed CDM project activity®. These alternatives are to include:
-The proposed project activity not undertaken as a CDM project activity;

-All other plausible and credible alternatives to the project activity that deliver outputs and on services (e.g.
electricity, heat or cement) with comparable quality, properties and application areas;

-If applicable, continuation of the current situation (no project activity or other alternatives undertaken).

As alternative scenarios, the following are considered:

1. No investment scenario (continuation of current practice)
Provincial Administrative Organization of Nonthaburi (PAON), the landfill owner and operator,
would continue to operate the landfills as the same practice, not capturing and flaring LFG from the
landfill. In this case, no energy such as electricity and/or heat would be generated with landfill gas
recovered from the landfill site.

2. Installation of LFG collection and flaring system with no energy generation
PAON would invest in a partial or comprehensive LFG collection and flaring system without
generating any energy such as electricity and/or heat.

3. Installation of LFG collection, energy generation and flaring system (the project scenario)
PAON would invest in efficient LFG collection and flaring systems as well as electricity generation
system. The electricity generated from the project would be sold the grid.

The current regulation relating to the landfill and landfill gas management in Thailand is the Regulation
and Guideline of Municipal Solid Waste Management, prepared by Pollution Control Department (PCD),
Ministry of Science, Technology and Environment (MOSTE, currently Ministry of Natural Resource and
Environment (MONRE)) in 1998. According to this guideline, landfills are required to be designed to be
equipped with a gas monitoring and control system to prevent explosions and fires and to minimize off-
site odors. Two type gas control systems, one is just to install horizontal or vertical pipes (or vents) to
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release the gases passively, the other one is the active collection system, are introduced in the guideline.
The landfills in Nonthaburi Waste Disposal Center, the project site, have been equipped with a passive
gas venting system based on the guideline. And there is no plan to upgrade the passive gas venting system
to an active gas collection system for minimizing risks of fire/explosion and odor control.

According to PCD, MONRE, a new national waste management plan has been discussed. And, PCD has
been preparing the policy for National Environmental Board and the Cabinet approval. When the new
policy becomes effective, each ministry related and municipality will develop its action plan based on the
new policy. Though additional requirements regarding landfill gas might be addressed in the action plan,
it is anticipated that there will be a relatively long lead time before fully implementing the action plan in
Thailand. So it is unlikely any legislative requirements on recovering and/or flaring landfill gas will be
issued and come into effect in Thailand in a coming decade, which is during the project crediting period,.

According to the current situation on the landfills and landfill gas management in Thailand, the 2"
alternative scenario, install a LFG collection and flaring system with no energy generation will require a
significant investment, while the investment produces no income. It is clear that there are no incentives
and/or reason for the landfill owner, PAON, to invest in such a system.

Given the situations, it is appropriate to conclude that the 2™ alternative is not a realistic alternative
scenario. This reduces the list of realistic and credible alternatives as indicated below;

Alternative-1 :No investment scenario (continuation of current practice)

Alternative-2 :Installation of LFG collection, energy generation and flaring system
(the project scenario)

Sub-step 1b. Enforcement of applicable laws and requlations:

2. The alternative(s) shall be in compliance with all applicable legal and regulatory requirements, even if these
laws and regulations have objectives other than GHG reductions, e.g. to mitigate local air pollution.® (This sub-
step does not consider national and local policies that do not have legally-binding status.”).

3. If an alternative does not comply with all applicable legislation and regulations, then show that, based on an
examination of current practice in the country or region in which the law or regulation applies, those applicable
legal or regulatory requirements are systematically not enforced and that noncompliance with those requirements
is widespread in the country. If this cannot be shown, then eliminate the alternative from further consideration;

4. If the proposed project activity is the only alternative amongst the ones considered by the project participants
that is in compliance with all regulations with which there is general compliance, then the proposed CDM project
activity is not additional.? — Proceed to Step 2 (Investment analysis) or Step 3 (Barrier analysis). (Project
participants may also select to complete both steps 2 and 3.)

As described in Sub-step 1a, currently there is no legislative requirement regarding landfill gas capture,
flaring and utilization in Thailand. It is also unlikely, in the foreseeable future, that Thailand changes their
legislation on landfill and landfill gas. Therefore, both of the alternatives 1 and 2 comply with applicable
laws and regulations.

Step 2. Investment Analysis

Determine whether the proposed project activity is the economically or financially less attractive than other
alternatives without the revenue from the sale of certified emission reductions (CERs). To conduct the investment
analysis, use the following sub-steps:

Sub-step 2a. Determine appropriate analysis method
Determine whether to apply simple cost analysis, investment comparison analysis or benchmark analysis (sub-step
2b). If the CDM project activity generates no financial or economic benefits other than CDM related income, then
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apply the simple cost analysis (Option I). Otherwise, use the investment comparison analysis (Option II) or the
benchmark analysis (Option 1I1).

The plausible alternative involve significant scale of investments, therefore, the investment comparison
analysis (Option 1) is appropriate for this case.

Sub-step 2b — Option I1. Apply investment comparison analysis

Identify the financial indicator, such as IRR®, NPV, cost benefit ratio, or unit cost of service (e.g., levelized cost of
electricity production in $/kWh or levelized cost of delivered heat in $/GJ) most suitable for the project type and
decision-making context.

IRR is applied as a financial indicator of this assessment.

Sub-step 2c. Calculation and comparison of financial indicators:

Calculate the suitable financial indicator for the proposed CDM project activity and, in the case of Option Il above,
for the other alternatives. Include all relevant costs (including, for example, the investment cost, the operations and
maintenance costs), and revenues (excluding CER revenues, but including subsidies/fiscal incentives11 where
applicable), and, as appropriate, non-market cost and benefits in the case of public investors.

Present the investment analysis in a transparent manner and provide all the relevant assumptions in the CDM-PDD,
so that a reader can reproduce the analysis and obtain the same results. Clearly present critical techno-economic
parameters and assumptions (such as capital costs, fuel prices, lifetimes, and discount rate or cost of capital). Justify
and/or cite assumptions in a manner that can be validated by the DOE. In calculating the financial indicator, the
project’s risks can be included through the cash flow pattern, subject to project-specific expectations and
assumptions (e.g. insurance premiums can be used in the calculation to reflect specific risk equivalents).

Assumptions and input data for the investment analysis shall not differ across the project activity and its
alternatives, unless differences can be well substantiated.

Present in the CDM-PDD submitted for validation a clear comparison of the financial indicator for the proposed
CDM activity and:

(a) The alternatives, if Option Il (investment comparison analysis) is used. If one of the other alternatives has the
best indicator (e.g. highest IRR), then the CDM project activity can not be considered as the most financially
attractive;

(b) The financial benchmark, if Option 111 (benchmark analysis) is used. If the CDM project activity has a less
favorable indicator (e.g. lower IRR) than the benchmark, then the CDM project activity cannot be considered as
financially attractive.

The cost for the project, Alternative-2, initial investment, operation, maintenance cost and etc is estimated
to be approximately 3.8 million US$ for the project period, 10years. A financial return from the project,
the sale of the electricity, is expected to be 3.1 million US$, which is calculated by multiplication of the
expected amount of electricity generated, 60GWh and average unit price to sell electricity, 2.1 Baht/kWh.
The IRR for this project is estimated to be -5.1%, which is obviously not attractive for any investors, and
hence it is not the baseline scenario.

Sub-step 2d. Sensitivity analysis (only applicable to options Il and I11):

Include a sensitivity analysis that shows whether the conclusion regarding the financial attractiveness is robust to
reasonable variations in the critical assumptions. The investment analysis provides a valid argument in favour of
additionality only if it consistently supports (for a realistic range of assumptions) the conclusion that the project
activity is unlikely to be the most financially attractive (as per step 2c para 8a) or is unlikely to be financially
attractive (as per step 2c para 8b).

— If after the sensitivity analysis it is concluded that the proposed CDM project activity is unlikely to be the most
financially attractive (as per step 2c para 8a) or is unlikely to be financially attractive (as per step 2c para 8b), then
proceed to Step 3 (Barrier analysis) or Step 4 (Common practice analysis).
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— Otherwise, unless barrier analysis below is undertaken and indicates that the proposed project activity faces
barriers that do not prevent the baseline scenario(s) from occurring, the project activity is considered not additional.

To demonstrate if the result of the financial analysis, indicated in Sub-step 2c, is robust to reasonable
variations in the critical assumptions, a sensitivity analysis is conducted using assumptions that lead the
result of the financial analysis to the best IRR. As a best case scenario to have the best IRR, the following
assumptions and parameters are considered used for this demonstration;

1)  The cost for investment could be 20% lower than estimated, and

2)  The cost for operation and maintenance could be 20% lower than estimated, and

3)  Average unit price to sell electricity will raise by 20%

The IRR calculated using the parameters (without CER) indicates still 2.4%, which is lower than the
recent yield rates of Thai Government bond, approximately 4.9% (10-years bond). This result of the
financial analysis that the project is not an economically attractive course of action is robust to reasonable
variations in the critical assumptions.

Step 3. Barrier analysis

If this step is used, determine whether the proposed project activity faces barriers that:
(a) Prevent the implementation of this type of proposed project activity; and

(b) Do not prevent the implementation of at least one of the alternatives.

Use the following sub-steps:

Sub-step 3a. Identify barriers that would prevent the implementation of type of the proposed project
activity:

1. Establish that there are barriers that would prevent the implementation of the type of proposed project activity

from being carried out if the project activity was not registered as a CDM activity. Such barriers may include,

among others:

Investment barriers, other than the economic/financial barriers in Step 2 above, inter alia:

- Debt funding is not available for this type of innovative project activities.

- No access to international capital markets due to real or perceived risks associated with domestic or foreign direct

investment in the country where the project activity is to be implemented.

Technological barriers, inter alia:

- Skilled and/or properly trained labour to operate and maintain the technology is not available and no

education/training institution in the host country provides the needed skill, leading to equipment disrepair and

malfunctioning;

- Lack of infrastructure for implementation of the technology.

Barriers due to prevailing practice, inter alia:

- The project activity is the “first of its kind”: No project activity of this type is currently operational in the host

country or region.

The identified barriers are only sufficient grounds for demonstration of additionality if they would prevent potential

project proponents from carrying out the proposed project activity if it was not expected to be registered as a CDM

activity.

2. Provide transparent and documented evidence, and offer conservative interpretations of this documented

evidence, as to how it demonstrates the existence and significance of the identified barriers.

Anecdotal evidence can be included, but alone is not sufficient proof of barriers. The type of evidence to be

provided may include:

(a) Relevant legislation, regulatory information or industry norms;

(b) Relevant (sectoral) studies or surveys (e.g. market surveys, technology studies, etc) undertaken by universities,
research institutions, industry associations, companies, bilateral/multilateral institutions, etc;

(c) Relevant statistical data from national or international statistics;
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(d) Documentation of relevant market data (e.g. market prices, tariffs, rules);

(e) Written documentation from the company or institution developing or implementing the CDM project activity
or the CDM project developer, such as minutes from Board meetings, correspondence, feasibility studies,
financial or budgetary information, etc;

(f) Documents prepared by the project developer, contractors or project partners in the context of the proposed
project activity or similar previous project implementations;

(g) Written documentation of independent expert judgments from industry, educational institutions (e.g.
universities, technical schools, training centres), industry associations and others.

In addition to the financial barrier demonstrated in Step 2, the project activity also has such barriers as
indicated bellows;

1) Technological barrier

The technology to be applied for the project is a proven technology and widely applied in the western
countries. Though two landfill sites have currently been planed to develop LFG utilization projects, both
of them are in a pilot phase, not in commercial phase. Therefore, in Thailand, this kind of technology has
not yet been proven and still involves technological barriers.

2) Inherent risk/uncertainty involves in landfill gas project

One of the parameters that determine the feasibility of this kind of project is the volume of landfill gas.
However, some of the parameters/conditions that affect the amount of LFG generation and collection,
such as waste characteristics and LFG generation rate, are not manageable. Also, the level of landfill
management is an important factor that decides the amount of LFG generation and collection. However, it
is not likely at this moment that the landfills will be managed with international standard level, since
Nonthaburi have no experience on sanitary landfill management. As a consequence, these inherent
risks/uncertainties become barriers.

Sub-step 3b. Show that the identified barriers would not prevent the implementation of at least one of the
alternatives (except the project activity):

3. If the identified barriers also affect other alternatives, explain how they are affected less strongly than they affect
the proposed CDM project activity. In other words, explain how the identified barriers are not preventing the
implementation of at least one of the alternatives. Any alternative that would be prevented by the barriers identified
in Sub-step 3a is not a viable alternative, and shall be eliminated from consideration. At least one viable alternative
shall be identified.

— |If both Sub-steps 3a —3b are satisfied, proceed to Step 4 (Common practice analysis)

— If one of the Sub-steps 3a —3b is not satisfied, the project activity is not additional.

It is obvious that the barriers addressed in Sub-step 3a would not affect alternative-1, the continuation of
the current practice.

Step 4. Common practice analysis

The above generic additionality tests shall be complemented with an analysis of the extent to which the proposed
project type (e.g. technology or practice) has already diffused in the relevant sector and region. This test is a
credibility check to complement the investment analysis (Step 2) or barrier analysis (Step 3). Identify and discuss
the existing common practice through the following sub-steps:

Sub-step 4a. Analyze other activities similar to the proposed project activity:

1. Provide an analysis of any other activities implemented previously or currently underway that are similar to the
proposed project activity. Projects are considered similar if they are in the same country/region and/or rely on
a broadly similar technology, are of a similar scale, and take place in a comparable environment with respect
to regulatory framework, investment climate, access to technology, access to financing, etc. Other CDM project
activities are not to be included in this analysis. Provide quantitative information where relevant.

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




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM - Executive Board page 22

Currently there are just two landfill gas utilization projects in Thailand, one in Kamphangsaen and the
other one is Rachatewa landfill. However, both of their waste receiving rates and capacities, the key
parameters controlling the feasibility of the landfill gas projects, are stand out from the rest of landfills
including landfills in Nonthaburi. Therefore, there are no similar activities implemented previously or
currently underway in Thailand. Furthermore, both of the projects are in pilot phase, not in commercial
phase, even though they have relatively high potentiality to succeed as a landfill gas project.

Step 5. Impact of CDM registration

Explain how the approval and registration of the project activity as a CDM activity, and the attendant benefits and
incentives derived from the project activity, will alleviate the economic and financial hurdles (Step 2) or other
identified barriers (Step 3) and thus enable the project activity to be undertaken. The benefits and incentives can be
of various types, such as:

-Anthropogenic greenhouse gas emission reductions;

-The financial benefit of the revenue obtained by selling CERs,

-Attracting new players who are not exposed to the same barriers, or can accept a lower IRR (for instance because
they have access to cheaper capital),

-Attracting new players who bring the capacity to implement a new technology, and

-Reducing inflation /exchange rate risk affecting expected revenues and attractiveness for investors.

— |f Step 5 is satisfied, the proposed CDM project activity is not the baseline scenario.

— |f Step 5 is not satisfied, the proposed CDM project activity is not additional.

By selling CO2 credit, additional financial revenue will be obtained and theose additional revenue will
increase the economic and financial attractiveness. The IRR for the project is estimated to be improved
from -5.1% w/o carbon credit to +8.5% w/ carbon credit.

Given the situations, it is concluded that;

1) the proposed project, Alternative-2, is neither an economically attractive course of action without
carbon credit, nor the Baseline scenario, and therefore the proposed project activity is additional, and
hence

2) the Alternative-1 : No investment scenario (continuation of current practice) is an only realistic
alternative and is to be the Baseline scenario.
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A flow diagram of the system and project boundary is presented in Figure B-1. The flow diagram
comprises the landfill gas collection system, the equipment for electricity generation, flare system and the
Grid. And the summary of the project boundaries for the project is indicated in Table B-2.
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Table B-2: Flow diagram of the system and project boundaries
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Emissions

Project Scenario

Baseline Scenario

Direct On-Site

Emissions associated with fugitive
LFG emissions.

Obayashi Corporation estimates that
only 50% of LFG generated will be
captured. In other words, 50% of LFG
generated to be released to the
atmosphere.

Uncontrolled release of LFG
generated

Direct Off-Site

Transportation of equipment to the
project site - excluded

N/A

Use of electricity generated from LFG,
reducing CO2 emissions associated
with use of the grid electricity

Emissions from electricity use for the
project operation when electricity
generation is not available or enough.

Emissions associated with use of grid
electricity

Indirect On-Site

Emissions associated with
construction of the project - excluded
as the construction work of the project
is very scarce and negligible.

Indirect Off-Site

Transport of waste to the landfill sites
- excluded

Transport of waste to the landfill sites
- excluded

B Date of completing the final draft of this baseline section:

2004-December-31

B Name of person / entity determining the baseline:
*Osamu Asai <asai.o@obayashi.co.jp>
= Solution Engineering Department, Engineering Division, Obayashi Corporation
= Sinagawa Intercity Tower B, 2-15-2 Konan, Minato-ku, Tokyo 108-8502, Japan
*Tel:+81-3-5769-1852 Fax:+81-3-5769-1982
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\ C.1.1.  Starting date of the project activity:

Estimated as August 2007 (defined as the start of operation of the landfill gas collection and electricity
generation system)

\ Cc.21.2. Length of the first crediting period:

\ C.2.2.  Fixedcrediting period:

‘ C.221. Starting date:

Estimated as August 1°, 2007

| C.2.2.2. Length:

10 years (2007 — 2016)
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The monitoring methodology applied to this project is ACM0001 Consolidated monitoring methodology
for landfill gas project activities.

As an explanation of the methodology applied for this project activity, the following text in italics is
taken from ACMO0001.

Applicability

This methodology is applicable to landfill gas capture project activities, where the baseline scenario is

the partial or total atmospheric release of the gas and the project activities include situations such as:

a) The captured gas is flared; or

b)  The captured gas is used to produce energy (e.g. electricity/thermal energy), but no emission
reductions are claimed for displacing or avoiding energy from other sources®; or

c) The captured gas is used to produce energy (e.g. electricity/thermal energy), and emission
reductions are claimed for displacing or avoiding energy generation from other sources. In this
case a baseline methodology for electricity and/or thermal energy displaced shall be provided or
an approved one used, including the ACM0002 “Consolidated Methodology for Grid-Connected
Power Generation from Renewable”. If capacity of electricity generated is less than 15MW, and/or
thermal energy displaced is less than 54 TJ (15GWh), small-scale methodologies can be used.

This monitoring methodology shall be used in conjunction with the approved baseline methodology
ACMO0001 (*“Consolidated baseline methodology for landfill gas project activities™).Monitoring
Methodology

The monitoring methodology is based on direct measurement of the amount of landfill gas captured and
destroyed at the flare platform and the electricity generating/thermal energy unit(s) to determine the
quantities as shown in Figure 1. The monitoring plan provides for continuous measurement of the
guantity and quality of LFG flared. The main variables that need to be determined are the quantity of
methane actually captured MD project, y,» quantity of methane flared (MD 49, y) @nd the quantity of
methane used to generate electricity (MD eiectricity, y)/thermal energy (MD tnermar, y)-
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Figure 1: Monitoring Plan
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To determine these variables, the following parameters have to be monitored:

* The amount of landfill gas generated (in m3, using a continuous flow meter), where the total quantity (LFG tota,
y) as well as the quantities fed to the flare (LFG fiare, y), to the power plant (LFG ciectriciy, y) @nd to the boiler
(LFG thermal,y) are measured continuously.

The fraction of methane in the landfill gas (wcnay) should be measured with a continuous analyzer or,
alternatively, with periodical measurements, at a 95% confidence level , using calibrated portable gas meters
and taking a statistically valid number of samples and accordingly the amount of land fill gas from LFG tota, y,
LFG fiare, y» LFG elecrricity, y» @nd LFG hermar, y Shall be monitored in the same frequency. The continuous methane
analyser should be the preferred option because the methane content of landfill gas captured can vary by more
than 20% during a single day due to gas capture network conditions (dilution with air at wellheads, leakage on
pipes, etc.).

The flare efficiency (FE), measured as the fraction of time in which the gas is combusted in the flare multiplied
by the efficiency of the flaring process. For this purpose, the methane content of the flare emissions should be
analysed at least quarterly, and where necessary more frequent, to determine the fraction of methane destroyed
within the flare.

Temperature (T) and pressure (p) of the landfill gas are required to determine the density of methane in the
landfill gas.

The quantities of electricity or any other fuels required to operate the landfill gas project, including the pumping
equipment for the collection system and energy required to transport heat, should be monitored.

Relevant regulations for LFG project activities shall be monitored. Changes to regulation should be converted
to the amount of methane that would have been destroyed / combusted during the year in the absence of the
project activity (MD g ,). Project participants should explain how regulations are translated into that amount
of gas.
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The measurement equipment for gas quality (humidity, particulate, etc.) is sensitive, so a strong QA/QC procedure
for the calibration of this equipment is needed.

The project activity is summarized as indicated below;

B Captures landfill gas, and

B The captured landfill gas is flared; or

B The captured landfill gas to be used to produce electricity and emission reductions are claimed for
displacing or avoiding energy generation from other sources.

The baseline scenario for this project is total atmospheric release of the LFG, since there is no legislative

requirement on landfill gases. Therefore, it is appropriate to apply the methodology ACMO001 to this

project under the applicability conditions required.
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ID number Data Source of data Data unit | Measured Recording Proportion | How will the | For how long Comment
(Please use variable (m), frequency of data to data be is
numbers to calculated be archived? archived data
r;zizncgi‘:fg't . (c), monitored | (electronic/ kept?
table D.3) estl(r:)ated paper)
D-1 LFG total,y Total amount of m? m Continuous 100% Electronic During the Measured by continuous
LFG crediting flow meter. Data to be
period and aggregated monthly and
two years after yearly.
D-2 LFG fiare,y Amount of LFG m? m Continuous 100% Electronic During the Measured by continuous
flared crediting flow meter. Data to be
period and aggregated monthly and
two years after yearly.
D-3 LFG Amount of LFG m? m Continuous 100% Electronic During the Measured by continuous
electricity, y combusted crediting flow meter. Data to be
period and aggregated monthly and
two years after yearly.
D-4 FE Flare/combustion % m, c (1)continuous n/a Electronic During the (1) Continuous measurement
efficiency, (2) quarterly crediting of operation time of flare
determined by the or monthly if period and (e.g. with temperature)
operation hours (1) unstable two years after | (2)Periodic measurement of
and the methane methane content of flare
content in the exhaust gas.
exhaust gas (2)
D-5 wCH4,y Methane fraction m3 CH4 m periodically 100% Electronic During the Portable gas quality analyzer
in the landfill gas | /m3LFG crediting
period and
two years after
D-6 T Temperature of the °C m periodically 100% Electronic During the Measured to determine the
landfill gas crediting density of methane
period and

two years after
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ID number Data Source of data Data unit | Measured Recording Proportion | How will the | For how long Comment
(Please use variable (m), frequency of data to data be is
numbers to calculated be archived? archived data
ease Cross- (0), monitored | (electronic/ kept?
referencing estimated paper)
to table D.3) (e),
D-7 P Pressure of the Pa m periodically 100% Electronic During the Measured to determine the
landfill gas crediting density of methane
period and
two years after
D-8 CEF Emission Intensity | kgCOy/k c One time only Electronic During the The project participant will
electricity, of the grid Wh when the crediting re-calculate the emission
y project starts period and intensity based on data
two years after | provided by EGAT when the
project starts.
D-9 EGy Net electricity sold MWh m continuously 100% Electronic During the
crediting
period and
two years after
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D.2.2.2. Description of formulae used to calculate project emissions (for each gas, source, formulae/algorithm, emissions units of CO, equ.): |

Based on the baseline assessment (See section B for full description), the baseline scenario is defined as the continuation of the current practice, “Total

atmospheric release of the landfill gas”. The proposed project activity will not happen in the absence of the CDM because of the legislations and barriers

existing in front of the proposed project. As a consequence, the proposed project will reduce GHG emission as indicated below;

B The project will capture landfill gases generated from the landfill sites. And methane gas contained in the landfill gases will be combusted either by
electricity generation or flare system

B In the mean time, the project will reduce GHG emission by replacing the electricity generated by other resources.

The formulas to calculate emission reduction by the project are indicated below.

ER y = MD project, y *GWP cHs t EG y* CEF electricity, y

ER, The greenhouse gas emission reduction achieved by the project  tCO,e
activity during a given year “y”
MD project, y The amount of methane actually destroyed/combusted during the tCH,
year
GWP cha The approved Global Warming Potential value for methane 21 tCO.e/ tCH,
EG, The net quantity of electricity displaced during the year MWh (D-9)
CEF cieetricity,y ~ 1he CO, emissions intensity of the grid electricity tCO2e/MWh (D-8)

MD project,y — MD flared, y +MD electricity, y
MD fiared, y The quantity of methane destroyed by flaring tCH,
MD electricity, y The quantity of methane destroyed by generation of electricity tCH,

MD flared,y = LFG fiare, y* W cHa, y* D cra* FE
MD electricity, y — LFG electricity, y* W CH4,y* D cha

LFG fiare, y The quantity of landfill gas flared during the year m’ (D-2)
W cha,y The average methane fraction of the landfill gas m3 CH4 / m3 LFG (D-5)
D cha The methane density tCH,/m3CH,

FE The flare efficiency % (D-4)
LFG ectricity,y T he quantity of landfill gas fed into electricity generator m’ (D-2)
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D.2.3. Treatment of leakage in the monitoring plan

activity
number ata ource 0 easured (m), ecording roportion ow will the omment
ID b D S f Data M d (m) Recordi P i H ill th C
(Please use | variable | data unit calculated (c) frequency of datato | data be archived?
numbers to or estimated (e) be (electronic/
ease Cross- monitored | paper)
referencing
to table
D.3)
- et m continuous 0 ectronic e readings of the meter will be double checke
D-10 ELy N MWh i I 100% El i Th dings of th ill be double checked by
electricity y the distributor of the electricity (MEA).
purchased

Leakage is emissions of greenhouse gases due to the project activity that occur outside the project boundary. As indicated in the section B.4., the leakage by
the project (L ) is the emissions from use of the grid electricity for the project operation when the electricity generated by the project is less than required for
the project operation. The formulas to estimate leakage by the project are indicated as below.

L y= EG y* CEF electricity, y

Ly The amount of leakage during the year tCO2e
EP, The net quantity of electricity purchased during the year MWh (D-10)
CEF cieetricity,y ~ 1he CO; emissions intensity of the grid electricity tCO2e/MWh (D-8)

units of CO, equ.)

See section D.2.2.
The formula used to estimate emission reductions for the project activity are identical to D.2.2., since the project directly monitors the emission reductions
from the project activity.
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D.3. Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored

Data

(Indicate table and
ID number e.g. 3.-1.;

Uncertainty level of data
(High/Medium/Low)

Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

3.2)

D-1 Low Flow meters will be subject to a regular maintenance regime to ensure accuracy.

D-2 Low Flow meters will be subject to a regular maintenance regime to ensure accuracy.

D-3 Low Flow meters will be subject to a regular maintenance regime to ensure accuracy.

D-4 Medium Regular maintenance will be subject to ensure optimal operation of flares. Flare efficiency will be checked
quarterly or monthly, if the efficiency shows significant deviation from previous values.

D-5 Low Analyzer will be subject to a regular maintenance regime to ensure accuracy. Also, CH4 content will be re-
checked with kWh output, heat rate of generators and volume of gas combusted by generators.

D-6 Low Thermo meters will be subject to a regular maintenance regime to ensure accuracy.

D-7 Low Pressure meters will be subject to a regular maintenance regime to ensure accuracy.

D-8 Medium Not necessary and not controllable.
Emission Intensity of the grid electricity will be calculated only when the project starts, based on the current
annual report of EGAT. And this will not be re-calculated during the crediting period.

D-9 Low Meter will be subject to a regular maintenance regime to ensure accuracy. And their readings will be double
checked by the distributor of the electricity (MEA).

D-10 Low Meter will be subject to a regular maintenance regime to ensure accuracy. And their readings will be double

checked by the distributor of the electricity (MEA).
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D.4 Please describe the operational and management structure that the project operator will implement in order to monitor emission reductions

The management system as indicated below to implement the monitoring plan will be developed and enforced,;
B Data measurement, collection and storage procedure

B Reporting procedure for verification

B Calibration and maintenance procedure of monitoring equipment

B Quality assurance procedures

B Date of completing the final draft of this baseline section:
2004-December-31

B Name of person / entity determining the baseline:
*Osamu Asai <asai.o@obayashi.co.jp>
= Solution Engineering Department, Engineering Division, Obayashi Corporation
»Sinagawa Intercity Tower B, 2-15-2 Konan, Minato-ku, Tokyo 108-8502, Japan
- Tel:+81-3-5769-1852 Fax:+81-3-5769-1982
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\ SECTION E. Estimation of GHG emissions by sources \

‘ E.1. Estimate of GHG emissions by sources: ‘

For the Project Design Document, (ex ante) emission reduction estimates are made by projecting the
future greenhouse gas emissions of the landfill using First Order Decay (FOD) model (IPCC guideline,
1996). These estimates are for reference purpose only, since emission reductions will be determined (ex
post) by measuring the actual quantity of methane captured and used for electricity generation or flaring
once the project activity is operational.

1. Estimated CH4 generation and recovery volume

The amount of methane produced and recovered from the Nonthaburi landfill sites are estimated. The
parameters used are calculated / selected taking into account the local conditions. Parameters used for the
methane estimation are summarized in Table E-1 and E-2 below. The result of the estimation is
summarized in Table E-3.

Table E-1: Parameters used to estimate Methane and LFG to be generated and captured

Parameters Value / Description
k methane generation rate constant (1/yr) 0.15
Lo methane generation potential (m*/Mg) 100
X the year of waste input See Table E-2
R, 'zrll;ga)mount of waste disposed in year x See Table E-2
wCH4,y Methane fraction in the landfill gas (%) 50
CH, Density  ton-CH, / m*-CH,(at STP) 0.0007168
CH, GWP CO,-e/ CH, 21
CH4 (LFG)  Amount of CH4(LFG) Captured / Amount 50
recovery rate  of CH4(LFG) Generated (%)
Table E-2: Waste receiving rate and amount of wastes received per year
Year Waste Open- Landfill-B Landfill-C
receiving rate | dumping Area (ton) (ton)
(ton/day) (ton)
2003 900 328,500 - -
2004 900 328,500 - -
2005 900 - 328,500 -
2006 900 - 172,371 156,129
2007 900 - - 199,303
Total - 657,000 500,871 355,432
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Table E-3: Estimated CH4 generation and recovery volume during the project lifetime

Methane Generation

Methane Recovery*1

(ton/year) (ton/year)
Year | open Dumping |  Landfill-B Landfill-C Total Open Dumping |  Landfill-B Landfill-C Total
Area Area Area Area Area Area
2007 4,983 4,554 1,562 11,099 2,492 2,277 781 5,550
2008 4,289 3,920 3,339 11,548 2,145 1,960 1,670 5774
2009 3,692 3,374 2,875 9,941 1,846 1,687 1,438 4971
2010 3,178 2,904 2,474 8,556 1,589 1,452 1,237 4,278
2011 2,735 2,500 2,130 7,365 1,368 1,250 1,065 3,683
2012 2,354 2,152 1,833 6,339 1,177 1,076 917 3,170
2013 2,026 1,852 1,578 5,456 1,013 926 789 2,728
2014 1,744 1,594 1,358 4,696 872 797 679 2,348
2015 1,501 1,372 1,169 4,042 751 686 585 2,021
2016 1,292 1,181 1,006 3,479 646 591 503 1,740
Total 27,794 25,403 19,324 72,521 13,897 12,702 9,662 36,261

*1: Methane Recovery = [Amount of Methane Generation] x [Collection Efficiency] x [Operation day / year] / [days/year]
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2. GHG Emission Reduction

Based on the methane recovery and LFG electricity generation / flare system of the project, GHG
emission reduction by the project is estimated. The formulae used for the estimation are indicated below;
ER y = MD project, y *GWP cHs t EG y* CEF electricity, y

ER, The greenhouse gas emission reduction tCO,e
achieved by the project activity during a given
year “y”
MD project, y The amount of methane actually tCH,
destroyed/combusted during the year
GWP chs The approved Global Warming Potential value 21 tCO,e/ tCH,4
for methane
EG, The net quantity of electricity displaced during ~ MWh
the year
CEF giectriciy, ~ The CO, emissions intensity of the grid tCO2e/MWh
y electricity
MD project, y =MD flared, y +MD electricity, y
MD fiareq, y The quantity of methane destroyed by flaring tCH,4
MD ciectricity,y ~ The quantity of methane destroyed by tCH,
generation of electricity
MD flared,y = LFG flare, y* W cH4, y* D CH4* FE
MD electricity, y — LFG electricity, y* W CH4,y* D CH4
LFG fiare,y The quantity of landfill gas flared during the m?®
year
W cha,y The average methane fraction of the landfill m3 CH4 / m3 LFG
gas
D cha The methane density tCH,/mCH,
FE The flare efficiency %
LFG ectricityy ~ The quantity of landfill gas fed into electricity m®

y

generator

The amounts of methane to be destroyed by electricity generation (MD electricity, y), flares (MD flare,
y) and by the project activity (MD project, y) are summarized in Table E-4, E-5 and E-6 respectively. The
emission reduction by replacing the electricity generated by other resources (EG y* CEF ejectricity, y) 1S
shown in Table E-7. The GHG emission reduction by the project (ER ) is shown in Table E-8.

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



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 DR ‘
CDM — Executive Board page 38 .
Table E-4: Methane destroyed by electricity generations (MD ejectricity. v)

Year Amount of Amount of Methane Amount of CH, Density Amount of
electricity LFG fraction in CH, (D cra) CH,
generated combusted LFG combusted Combusted

(EG V) (WCH4,y) (MD electricity, y)
(MWh/year) (m®lyear) (%) (m®/year) (ton-CH, / (ton/year)
m*-CH,(at
STP))

2007 2,460 3,917,023 50 1,958,512 | 0.0007168 1,404

2008 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404

2009 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404

2010 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404

2011 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404

2012 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404

2013 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404

2014 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404

2015 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404

2016 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404

Total 65,035 39,170,231 19,585,115 14,039

Table E-5: Methane destroyed by flares (MD fiare. y)
Year Amount of Methane Amount of CH, Density Amount of
LFG fraction in CH, (D cha) CH,

combusted LFG combusted Combusted

(WCH41y) (M D flare, v)

(m*/year) (%) (m*/year) (ton-CH, / m*- (ton/year)

CHy(at STP))

2007 1,626,713 50 813,356 0.0007168 583
2008 10,143,678 50 5,071,839 0.0007168 3,635
2009 9,951,559 50 4,975,780 0.0007168 3,567
2010 8,019,361 50 4,009,680 0.0007168 2,874
2011 6,357,809 50 3,178,905 0.0007168 2,279
2012 4,926,448 50 2,463,224 0.0007168 1,766
2013 3,694,584 50 1,847,292 0.0007168 1,324
2014 2,634,316 50 1,317,158 0.0007168 944
2015 1,721,928 50 860,964 0.0007168 617
2016 936,493 50 468,246 0.0007168 336
Total 50,012,889 25,006,444 17,925
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Table E-6: Methane destroyed by the project activity (MD project. y)
Year Amount of MD ¢lectricity, y MD fiare, y MD project, y Amount of
methane methane not
generated recovered
(ton/year) (ton/year) (ton/year) (ton/year) (ton/year)
2007 11,099 1,404 583 1,987 9,112
2008 11,548 1,404 3,635 5,039 6,509
2009 9,941 1,404 3,567 4,971 4,971
2010 8,556 1,404 2,874 4,278 4,278
2011 7,365 1,404 2,279 3,683 3,683
2012 6,339 1,404 1,766 3,170 3,170
2013 5,456 1,404 1,324 2,728 2,728
2014 4,696 1,404 944 2,348 2,348
2015 4,042 1,404 617 2,021 2,021
2016 3,479 1,404 336 1,740 1,740
Total 72,521 14,039 17,925 31,963 40,558

Table E-7: Emission reduction by replacing the electricity generated by other resources

Year Amount of CO2 emission Emission
electricity intensity Reduction due
generated to displacement

(EG y) (CEF electricity, y) of grid

electricity

(MWh/year) (tCOe/MWh) (tCOy/year)
2007 2,288 0.67 1,533
2008 6,466 0.67 4,332
2009 6,466 0.67 4,332
2010 6,466 0.67 4,332
2011 6,466 0.67 4,332
2012 6,466 0.67 4,332
2013 6,466 0.67 4,332
2014 6,466 0.67 4,332
2015 6,466 0.67 4,332
2016 6,466 0.67 4,332
Total 60,482 40,521

o )
-~
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Table E-8: GHG emission reduction by the project (ER ,)
Year MD project, v GWP cha Amount of | CO2 emission ER,
(ton/year) electricity intensity
generated (CEF etectricity,
(EGy) v)
(MWh/year) (tCOy/year)
(tCO,e/MWh)
2007 1,987 21 2,288 0.67 43,257
2008 5,039 21 6,466 0.67 110,159
2009 4,971 21 6,466 0.67 108,713
2010 4,278 21 6,466 0.67 94,170
2011 3,683 21 6,466 0.67 81,665
2012 3,170 21 6,466 0.67 70,892
2013 2,728 21 6,466 0.67 61,620
2014 2,348 21 6,466 0.67 53,640
2015 2,021 21 6,466 0.67 46,773
2016 1,740 21 6,466 0.67 40,862
Total 31,963 - 60,482 - 711,751

OvRe
-~

\ E.2. Estimated leakage:

No leakages are predictable at this stage.

See Table E-8

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

See Table E-8
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SECTION F. Environmental impacts

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

According to Office of Natural Resource and Environmental Policy Planning (ONEP), Ministry of
Natural Resources and Environment (MNRE), at present, there is no legislative requirement to conduct
any environmental impact assessment (EIA) for electricity generation project if the electricity generation
capacity is less than LIMW. Hence, the proposed project is not required for EIA.

Considering environmental impacts to be delivered from the project, mostly positive impact and
negative impacts are considered to be minimal. Major impacts to be delivered from the project are
summarized as below;

Air Quality . As stated earlier, methane contained in landfill gas is very strong GHG and
also creates terrible odor problems. The project will reduce the atmospheric
release of the landfill gas by approximately 50% and minimize those
problems; therefore environmental impacts in terms of global warming and
smell are positive.

A generator scheduled to be used for the project comply with the gas engine
emission standard in Germany (TA Luft Code’s requirement), the origin
country of the engine, NOx emission < 320ppmvd @ O,=0%.

Visual . The project at the landfills involves some presence visually, such as
containers for electricity generation system. However the loss of amenity
considered to be minimal. Plus, the project is located in the middle of the
Solid Waste Disposal Center and almost invisible from the out side of the
center.

Noise . The electricity generation system will produce significant level of noise, Max
85 db(A) average at 1 meter from the engine container. However, the
environmental impacts on noise considered to be minimal because location of
the project is located in the middle of the Solid Waste Disposal Center and
the center is isolated from the residential area.

Water Quality : Most of water to be generated from the project is the condensate of the
landfill gas collected. Those of the condensate are designed to send to a
leachate treatment system for the landfills. Therefore, no impacts on water
resources are anticipated.

F.2. If environmental impacts are considered significant by the project participants or the host
Party, please provide conclusions and all references to support documentation of an environmental

Not applicable.
\ SECTIONG. Stakeholders’ comments
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Since the project plan has not authorized by the PAON, project site owner, Stakeholders’,
comments have not been collected at this current. Stakeholders’ comments will be collected and
this section will be filled out when it is ready.

However, comments from some of the stakeholders have been collected during the capacity
building seminar that is organized for the officials of PAON and villages around the project site.
Most of the comments was supportive to the project since the project will improve the local
environment and globally.

>>

‘ G.2. Summary of the comments received: ‘
>>

‘ G.3. Report on how due account was taken of any comments received: ‘
>>
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Organization:

Obayashi Corporation

Street/P.0O.Box:

2-15-2 Konan

Building: Sinagawa Intercity Tower-B
City: Minato-ku

State/Region: Tokyo

Postfix/ZIP: 108-8502

Country: Japan

Telephone: +81-3-5769-1852

FAX: +81-3-5769-1981

E-Mail: asai.o@obayashi.co.jp
URL: http://www.obayashi.co.jp/

Represented by:

Title:

Project Leader

Salutation: Mr.

Last Name: Asai

Middle Name:

First Name: Osamu

Department: Solution Engineering Department, Engineering Division
Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

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




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 DR ‘
P
y

CDM - Executive Board page 44

Annex 2 : INFORMATION REGARDING PUBLIC FUNDING

No public funding involves in this project.

ANNEX3 :BASELINE INFORMATION

1. Estimation of landfill gas generation and collection
Information necessary to estimate the amount of methane gas (or landfill gas) generation and
collection are indicated in Section E.

2. Calculation of average Carbon Intensity of the grid electricity
As stated in Section-B, a methodology small-scale CDM is applied to estimate average CEF of
Thailand’s grid electricity.
1) Gross Energy Generation/Purchase and Fuel Consumption in FY2003™

Gross Energy Fuel consumption
Type of Fuel Generation & Purchase (Unit)
Million-
EGAT's Natural Gas 31,969.63 GWh 304769 cf
Power Plants | Lignite 17,133.53 GWh 16 Mt
Hydroelectric 7,741.42 GWh
Fuel Oil 2,112.69 GWh 529 M-litters
Diesel Oil & Renewable
Energy 48.04 GWh 17 M-litters
Sub Total 59,005.31 GWh
Purchase Domestic IPPs and SPPs 55,194.43 GWh
Neighboring Country 2,543.71 GWh
Total 57,738.14 GWh
Grand Total 116,743.45 GWh
2) Conversion Factor
Conversion Factor Value Source
Natural Gas 0.000735 t/m3 EIA Energy Statistics Manual Table A3.11
Fuel Oil 0.9251 ton/m3 | EIA Energy Statistics Manual Table A3.8
Diesel Qil 0.8439 ton/m3 | EIA Energy Statistics Manual Table A3.8

*1: Source: EGAT (Electricity Generating Authority of Thailand) Annual Report 2003
(http://pr.egat.co.th/AnnualReport/AnnualReport2003/index.html)]
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3) Average CEF
NCV CEF oX
Net Calorific Carbon Emission Oxdation
Elec. Generated Consumed Fuel Value Factor Factor co2/C CO2 Emission CEF
Natural
Gas 31,969.63 GWh 6,339 kt 46.8572 TJ/kt 17.2" tC/TJ 0.995™ 3.67 | 18,637,048 | tCO2 0.58 tCO2/MWh
Lignite 17,133.53 GWh 16,000 kt 12.14°  T/kt 27.6° tC/T) 0.98"" 3.67 | 19,263,946 | tCO2 | 1.12 tCO2/MWh
Fuel Oil 2,112.69 GWh 489 kt 40.19°°  TJ/kt 21.17° tC/T) 0.99"% 3.67 1,506,439 | tCO2 | 0.71 tCO2/MWh
Diesel Oil 48.04 GWh 14kt 43.33" Tkt 20.2"% tC/T) 0.99™" 3.67 45581 [tCO2 | 0.95 tCO2/MWh
Total 39,453,014 tCO?2
Total CO2 Emission™* 39,453,014 tCO2
EGAT Total ™ 59,005 GWh
EGAT Ave. CEF™ 0.67 tCO2/MWh
*2 IPCC Ref. Manual Table 1-2  Thailand : NGL *10 IPCC Ref. Manual Table 1-6 Qil and Oil Products
*3 IPCC Ref. Manual Table 1-1  3) N. Gas Liquid *11 IPCC Ref. Manual Table 1-3  Gas/Disel Qil
*4 |PCC Ref. Manual Table 1-6  Gas *12 IPCC Ref. Manual Table 1-1  8) Gas / Disel Qil
*5 IPCC Ref. Manual Table 1-2  Thailand : Lignite_Production *13 IPCC Ref. Manual Table 1-6  Oil and Qil Products
*6 IPCC Ref. Manual Table 1-1 ~ 22) Lignite *14 The electricity purchased, from IPP’s, SPP’s and Neighboring Countries are excluded
*7 |IPCC Ref. Manual Table 1-6  Coal
*8 IPCC Ref. Manual Table 1-3  Residual Fuel Oil
*9 IPCC Ref. Manual Table 1-1  9) Esidual Fuel Oil
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3. Project Cost Information used for B.3. in Section B

Financial Analysis w/
w/o CER w/o CER CER
Unit (for Step 2c) (for Step 2d) (for Step 5)
Sensitivity Analysis Project IRR
-1 Exhhange Rate (JPY/1 US$) JPY 110 110 110
[-2 | Exhhange Rate (JPY/1 baht) JPY 2.7 2.7 2.7
-3 Project life time years 10 10 10
-4 Corporate Tax 0% 0% 0%
II-1 | Cost for EPC us$ 2,594,000 2,389,000 2,594,000
[I-2 | O&M cost us$ 1,157,000 901,000 1,157,000
II-3 | O&M cost(CDM Transaction) 0 0 632,000
[I-4 | Loan US$ 1,912,000 1,707,000 2,003,000
Rate of loan 0% 0% 7%
II-1 | Amount of Electricity to the Grid (MWh) MWh 60,000 60,000 60,000
IlI-2 | Average unit price to sell electricity US$/kWh 0.0515 0.0619 0.0515
[II-3 | Sales of Electricity us$ 3,118,000 3,741,000 3,118,000
IV-1 | Amount of CER tC02 712,000 712,000 712,000
IV-2 | CER US$/t-C0O2 0.0 0.0 5.0
IV-3 | Sales of CER USs$ 0 0 3,560,000
IRR -5.1% 2.4% 8.5%
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Annex 4 : MONITORING PLAN

Not ready: The monitoring plan will be produced when the project plan finalized with owner.

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



NER-2 ey MaERE (FgR)



1 a7 O—HIE#R
1.1 Fual I
RRR) 2o 2 T VHN T AF BB a7k

1.2 Ty NEB OB E
NI V=N AAE 2T VRO BB LI 2 —NDOF—T o Z e 7]
T B L O AN SN T A% N L EAITO T Ry =/ N Chd,  [EIEFERE AL
T B =13 T VROAEZH LY A /A HIKIALEL TND, Y F—i3 /27 VREA
1R1A (Provincial Administration Organization of Nonthaburi (PAON)) 25T A L., & B H H1 7o
T, Yo Z =327 VRTRAETDIEE TORBEFEIEY (K900 H) 521}
ANTND,
2T ANNONTBEFERIZ2005-1 H £TIIA—T X v 7 )7 CRBS LU TEIZN, 8L
FEIIE AN I CHDHNT HI-B I L OMENT #-C TILEES TG, M7 er=/NIainb
DU N A —T o F e 727 (LUF . BEFEMAL 73 5) DI AT IS T A 2[Rl
LFAT 7 vy Cho,

PN H T ANTIR BRI AD — D THHAZ L ZHI50% B F, HEKIRIZAL~D LD 70t
THBEER B IR BB L OB AFORMBEA S ZEZ T, o T, N HH 2% (K
RUTHH ) U LRI 352 803 IR = R AT AP HEIEI D723 D L 12 Hitl s
BOYEEIZKRELFET D,

N7 TP = NI AL S AT b BRI AT I AT DBLOTL T VA
T LTSIV, 2O DO B I NEIRZIT) /Ry = /N ChD, Tl MEEA LTI
N

B RER= #J 900kW (300kWx 3w k)

B [EN 7N R 3R T 7 L TS E D T A

B EEBEL-ENIEHSMICEE

B Tor=JM# 10 4E[# (2007 4= 8 H ~2018 /£ 7 H)

7YV NERZIIZEEORE DRI T, I—R 7LDy MDA E S E LR
B BB LE T T ey = 7R le by, F, BUES A TIXEEN T 2D
B3 LOFI I B HIE BRI ZR1T72< 7 ey =7 ME IR I 2R S ROA 2
B2, E-T, 20 CDOM 7'y =7 MBS ERISALZ2 T AU, #ESZ T AFBUR DO FFRE
ORI RIS I D, KRR BB S DTG . AZ L TT AT T AL L T10
FERITT, 7. 8 b (b F A “;ﬁ@164ﬁ%/)ﬁ&thénék?&méné —J7. 4%
TaY = I NIFEAET DN T ADIHHI50% DRI AT FELARE S, BEBLOTLT
WLPRI\Z LD A% DREANC LY | IR FATAOYE L LR SEHRAE TR 70 | &



BICS LT BV = NI E OB LV 2.7 7R OB IS, Frye sk e
R CTRIT3TT b DIREZN R ZAOHRS WIS D,

BT 0T = NI MDD AR i 2 i E S5, Fo, Ty =/ O/
BIOEMH DR TTuY =V MBINASZ Y T IZE L DAFIVISBIRS D, fi kLT, %<
DEATN YT 0 2 VMO FEREIZ L > TSNS, SHIT, YiZ 7 ey =/ M IS i
X, ZAENTBIREDRA TN HE L TR COMNL T AR 7 vy =7 hele s,
ZHUE, T BB RASET A T HHENL SN MR B A 3 A 8T et 7 v a R L
R EHICEWT BV AN —var T ay s R s,

1.3 A=NESAS I Ea

VTSR YN ST HUOOPTA &Y PAON 13/ 27 VLTI AT A BETE)
(PAON) T DIV | Wis K OMEST Moo % 5
fth D FEHEY) & BRATTH
(k) KH#RHFH (OC) Ei il a= e/ A N - Iy = 0 4 NvpY: 2Bt 0 S = e =
3%,/ HEH % (fthtk &) H[F479,

A (k) (HZC)  EFEZed=JbH  7rd=JhoBR%E, K&, g, EE
%/ HEHE Ze (AE&) 179,

1.4 a7 SO
141  7uVosboEEFER

BT IRITEHE A Az BT 2T RO R THY, 2T )BTV NIy ST
NT A INXA N T TR ZLTHAIAD6 DD HIEEDOLERSITND, TaY=/h
Y ANCTHD /o Z T VEEBEFED L2 2 —13 /o 2T VRO AL PG A /A INLEL TN D,
B FEIEY v 2 —i%, /227 VIR A AK (Provincial Administration Organization of Nonthaburi
(PAON)) IZXVW AT A BLONEE XL, RN TRAET D900 b/ HOIAIZZIF AN TS, &
U —THLEESNDBEFEY) 1T 1986 FE LU, A — T L H e ) 7 TS LT e, L,
BEFEW) B DHIN I L OBRBE A~ D T D i £012 10 PAON (1A AE HE ST K OV A 27 /L Jife 5%
ZEt L7z, FHE O PIIIIRNT -B, HEISTHI-C 02 > OIS NG L CR VSRS T
LCW%, ST HOEH ARSI O — 7 F e 7 A o & T 1% 2005 4E9)A) D
TETHD, FlooA—T U H T ANT 2005 KO T B FLE LIZEIO A —3b
TIETHD, 7085, VA7Vl OEEFRIT 2005 MRS NS TE TH D, NI IO —



TR T )T OMEEEK 1-1, a7 A ROALE A 1-1, £ U CHNZ oD ] 2
Va— &M 1-2 1T T,

#F1-1: HNTHBI O —TF A o S T O R

IRGA—H— F—T7 K | S HI-B HLST H1-C At fii 5
e
>
TS (m?) 60,800 30,400 25,100 116,300
EE (m) 10 31 31
KM HIZS B (M) 486,400 644,000 457,000 1,587,400 | 78 - &iA A
FHLNT HIZS B (M) 486,400 589,260 418,155 1,493,815 | & T &fr<
FEHNT HIZS 5 (ton) 413,440 500,871 355,432 1,269,743 | 7B T Efr<




Andaman
Sea

Strait
of
Malacca

‘Ang Thong
2. Buriram

14, Knon Kaa:
15, Krabl

18 Krung Thep

20. Lop Burl

21 Man Hong Son

22 Maha Sarakhom

23 Naknhot Nayok

24 Nakhon Pathom

25 Nakhon Phanom

26 Nakhon Ratchasima

27 Naknon Sawan

25 Naston 8 Taeiniry
an

2
a0 Norathiwat

38 Phangnga
38 Phatthaiung

i Amphur
. Instise

Nakhornpath

Bai

; Avuttaya

Sanitary Landfill Site

(located in Sai-noi

uruitdmiauunyd
Wi, sabiuy. com

Pathumthanee

N\

67, Ubon Ratchathani

72 Yasothon y

1-1: F7ASz O A L DAEE




2005 2006 2007

1123456/ 7 /8] 9[10[11]12f1]2][3][4]|5[6]7/8/ 910[11/12[1]2]3]4]/5]6]7

10/ 11

Landfill Construction & operation schedule

Open Dumping Area

Fill-up Operation Finish at end of 2004

Covering

Landfill-B

Construction Complete at 2002

Fill-up Operation

Top Covering

Landfill-C

Construction Finish at end of Nov. 2004

Fill-up Operation

Top Covering
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Construction Schedule
1) LFG collection Piping

— Open Dumping Area

— Landfill-B

- Landfill-C

2) Flaring system

— Installation
— Precommissionning

3) GasEngine system

— Procurement

— Installation

— Precommissionning

Operation Schedule

1) Flare System

2) Electricity Generation System

— Unit #3 (300 kW)

— Unit #2 (300 kW)

— Unit #1 (300 kW)
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GHG DO HEHFIE &L IPCC HARTANIRSHLD First Order Decay (FOD) JEIZIVHEEL T,
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# A-2:GHG BEHHEIBE (ER )

Year ERy
(tCOy/year)
2007 43,257
2008 110,159
2009 108,713
2010 94,170
2011 81,665
2012 70,892
2013 61,620
2014 53,640
2015 46,773
2016 40,862
Total 711,751
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P85 QREZ R R) OHEITEZ O LMERDHD, SHIZ, 70y =7 OB I L OEMGR X 1
BHRITFLEL 2T UIRBR,  Tal VMR REEE IS G . 7V RICELNIZE DI
ZEIFICEIDHEHANREL TR (DIZEDLRETHD, TRV =M BEBLITORWGE
VBRI TR ) BB ) OHF R AL A BN CHE I B A T E T D,

4) ~—2FAY

RGN REANDH AP TS, 7272 SIS T A5 AR AR5 R R
BT B BB S 2 2 5 570 L 43 N B 5 OV () SIS 55 3%
%)o
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211 HEROEET 0T = OIS D G

W a NI NPT AR T B = VN THY N — AT A F U TN T DK
[RADREBHTHD, BEURLIZTAIHEIT7L T TRBEND, ZLTHZ T Y =Tk
LB ORI LA PEHHIB EZ 7L — 2752 E)>5 Applicability Condition @ a), ¢)lZiE k&3
%o 1iE>C, ACM0001 D XY3% 7 a7 b~ DE L Z Y Th D,

2.2 R—=ATA Y FIEFRDOT Y =7 v~ D i
221 Tav=INEBIBIOT vy = MBI HIERT
(1) Y%7 ay =7 NEBINZOWT
WY oV MIMENT T A& BV LR BB NI T L TR 57 e = 7N THY | BADF]
IFZZ TR, E->TET = 0 ThoD,

(2) ZA DHLNL T AD BN K O HIZ B3~ H1E L
HAOMNEHL, ST T AN B DVERR OE A DL T IR T,
B XA AD B, 7L T K ORI IZB T DRI EL R,
HNEHI D E BRICBA T AT ARNT A L THLST HLT A ik%%\é/k‘“ DYVAZ I LR I
DA YNE T HIELLTND, Z2ds, BARREL THRRUE 128D H AP UILFG
DEN B L ORI RSN TEY, XA O AN (45 71:/;%#/(%3.33’) L HE
KEITEVRHEL TS,
B OTVERICBW TN D ZAD RN, 7L 7 K ORI RIS 2 ERE 08 TS ¥
TEER,
B U ETVEICHHENI S AD[EIIR, 7L T & ORI ICB T 2IERHIEFEEL TR0,
OFY, TV NRERSNRTIUIT ADBEINIIATONR,  LLERY, JIEERE(AF) =
0ZHR M7 %,

222 R=ARIAVIFEROT OV I h~Di i

1) PEHIEEGE

FRE(D) BEON(2) 0437 0y = 7 ML DPE AR T L F OO LIV RO HZE03 HK
o

ER y = MD project,y * GWP ciis + EG y * CEF giectricity, y

MD project, y= MD flared, y + MD electricity, y
2) N—=ATA»

NR=ATANIREA~DHADEE LTS, 72720, RXR—=2AT7A L DEEE ($R) Bk
DFEALRIFFZAT,
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3) BNtk
EAMEOFEE, AR D&Y " Tool for the demonstration and assessment of additionality” (EB
16 Report Annex )2V CREZ1T9,

8) V—tr—y
W7 AR CY—/—1E“No leakage effects need to be accounted under this methodology” &7~
SNTHEY, BEOKRLRSTVRY, L, U7 ey NIFEE N T 0 =7 oA
R = a3 NI TRV A OAE &5 —7r—I (L)L TRET D, B —r—
LT DLBVETET D,

Ly= EG v CEF electricity, y
L, Y— Ukt tco2e
EP, AR MWh

23 IBINMEDFER
LU CBIMMERERTY — L OFEH ATy FIZ DN T Y =7 MBI ZFE 32,

Step 1. (FRROERFNTHE S L) REEDIANT v

Sub-step la. 7RV /MVBROESE
Ty MUEREL TU FO3>DORBEREBELT,

> BEEITORVW A (BLRHER VA
T O B B L ONEE & THHPAONITBUROE M 2kl 45, T72bHPA
ONTHENT MDA LD Fr ATV NT M 0 A T3 ST H 2B 1 A DO PERUVE J5 L OV ST
iR DD REUS L S D,
> ST AR AT LEFRE, 72720, TRTR STV T CREAITY U4
PAON (%, #/7 BB EFER 7R BN L T A BN S AT LB L ONT LT VAT LA )
BT 5, TELHAIZRAX—ELTHIALZN,
> HESTHITAEIY, BREBERBLRTIVT VAT LERET DV TIA (Fud=7 T UA)
PAON IO LWLFGEIT AT AB IO T LT VAT AETRE T AT LAOFRE
2179,
HAD LFG ([ZBE L7 E B LT AR T A1, 1998 4 MOSTE (3 MONRE) @ PCD %

1TOTNE IS BRI T AERBLOH (NI 12 :REGULATION AND GUIDELINE
OF MUNICIPAL SOLID WASTE MANAGEMENT I REN TS, ZOHARIA LD
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LB KK O RS D7D HADE=RY L 7 AT LB LT ha— L AT A
EZRELRITIUIRORNEL TS, TARTFA AT ha— L AT LELT 2 DDF
KBRS TS, — DK EXTIEEROBREICLDRK~O BRI, HH>—
IE7 a7 LA R B S AT L THD, TeY VN ANTHD ) 2T BERE AL
HE A —TIIZDHARTA N> THREADBRE DR EISNTEY, TABEINZT >
TV —R T LRI/,

PCDIZ& DL, =R E KB & A (HH~ AF =772 ) SFHRISN TWD,  BUE,
HFR~AZ—7Z LU THRITICIANTNEBR SO BNCHE D i 2 1D T D EOF
Thbd, ZOFTEPMITSNDE, BEEAITBLOE BIRIKIXT 7o ar 770 T 52
ElZ720 | O HCHENT I R B U7 B 7= 2 BOR F AN R SNA AT REE IS D, 7272
L. — BN Z A TITBREER I T DIERH ORA T IZITIEF IR W) — R A LDLELT
HHZEMND, TV s SOBEFHI RN IS M AD R OF B 32 87 7e B 8L 23
RATSND ATREMEITE 2 LR,

PL B ZA OIS ES SO T A Z B U 7B O35 8 28 H O FUA
ThHDH HRSL A ABIN S AT DERE, 72720, TARF AT 7L 7 CTHRERITHFU4
DENZ FR T DIERGNT R, Fio, ZLOBELMLELTDHITLROL TR 2 4
VN, DFED, BN IO A —F —THIPAONNAR L F VA% FE i 518 T4 7 1IFE
P 28 A OV T VAR T VA LU THRERN LTV AR, VBT, T4 %
LU D202 HZ LN TES,

RER-1  EKEZITORWFTUA (BURHER V)

RIFEE-2 HNHTARI, BREBEBBIOTL T VAT AERETHUTUA
A= EN/ANV RV

Sub-step 1b. BB LR Hl 126§ D k&4

Sub-step 1la T/RL7ZEFY | BIEXAZIFHNIHIA ADENYL, 7L 7 BLOFHICBEE 3%
EHENTZR, F M, 2 A OSSN Hds O M T A2 B L 7B O 22 B O Rl e
HIIE 2O, UERR-1 BLOREBR-2 XN 0EH 22 LTy, REBREL
Titg Th o,
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Step 2. ¥E&EHHT

Sub-step 2a. @Y1 AT RIEOKE
RERZIIZNYOT BV 2 b~DOFE & VL5, 56> THRE B T L D523
ZETHD,

Sub-step 2b — Option 1. H& 53 Hr D
KAV =7 N TIERFESHT OFEEEL LT IRR 28175,

Sub-step 2c. RFHEREDOFH FIBLULE

T aY 7 NOYMIBCE KA, | RSP AN N OMBERE A &GO aANI T ey s
NEREHIE THD 10 B TREAI8 H TR AL THD, —F5., 7Y/ MIEDIAILE BIX
AT, ZORFEAIL 3.1 B IRV (3 E & 60GWh X B HEHiffi : 2.1 Baht/kWh) TH 5, Zh
BOEKIEICHESWTIRR 2R ETHE, V=70 IRR 13-5.1%E700  BEERITL - Tk
JI)72 IRR LT 72\, 16T, 7Ry MBI THY N —RAT A v FUA T
VY,

Sub-step 2d. JREE 43T

Sub-step 2¢ T/RUTZAGE R D M MEZ TR E 72 0O & T 5728 Sub-step 2¢ T L7/ 3T A—

S —HVEETEDHHIPAT IRR 2 E T2 ICE LA 2L, E o fr & FEhiL 7=,

JEHE Sy T LA T A48 E () 13702 =7 b IRR 23EE HR A& TR AR IRR L7225

JOTEEL IRR ZHELTZ, LLFIC IRR OEEICEH A LBE SR M2,

1) BEIAMBLE RO ALY 20% K<z 2F /KD, LT,

2) EEBERBIOAST A HGBRE RO RESELY 20% KN 2FENHKD, £
L,

3) HEFEHUMNEBLR SO HAMNA DL T 20% LA 7556,

ZORMTHREL- Y= /h0 CER 25 720 IRR X 24% Th-o7o,  ZiUE, #A4D 10

FELODEEDEFTHS 4.9%L VKL, RFAICHE ) BZRR L LT 2720, - T

1Y 7 MU DR R HE T Y72 U T2 nZ & IT BB Th D,

Step 3. NUTHT

Sub-step 3a. A7V =7 DREEL T BT DRFEIE
Step 2 DG W CRUIZRRFEIIZ2 U TN A, K70y =7 MO FEREIZIILL T DU 7%
T?Ej‘éo
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1) By U7

ATy =/ M T 25N SN I THOECK TIZA<E ST, L
ML, ZATREFOT 0y 27 NI EFEFERL ~L THYRFHL ~ L TlEZewn, -5 T,
HA TR TR ST Bl e L Bl AU T AFAEL Tvd,

2) PENZHIT AT 0y =V MEAT DY RS | AN FEME

BNEAT AT 0D = 7N DRFEMZ LT DT A—L— (TN T A BN DD, L,
PENE AT AD FEA T ds TR B 25 B2 B 2 2 B SEMIARL SO BT T A FE A EE 72 8D
INTA=Z = TFEFHDVE - HIEH TELHDOTITR, T, HAZHIDO~ R — A My
PESEH ZADFE AR I ONEMUZ A -2 D05, /o 27 ) B34 R AT B OREER 1T 72<
BICK T —fiREY72 L~ L O BT O D FTREPEITR Y,

Sub-step 3b. RIEESNIZAYT BERAZR—DDORBER (FuPx s FUA LIS DERBOAYT &
ROIPVWEEZRE

Sub-step 3a C/R L7/ U7 IEBURHMERF S T UA CHLMNER-L I BE 523, FEBET
YAV N b CAN VAN

Step 4. —RAYRIBAT DT

AATIEI - R bTF %7 UHISI IO 2 P CHSI - AD R 7 0y = 7 RA3GHE S 4
TW5, ZNHLOHENIHI, 7Y =V NDOFENE LT HRTA—F—ThLEEM D%
ABRBLOHN A BRI 2T VA MO i L Fi§ 2 LR ORI TRELS
NI AORN A7 0y = 7 RELTRIFB RV, (REB, Ebob Mayh7=—XTHY, 7
72— XZE STV, ) fo T XA TIERFEO 7 a0y =7 bOFERE K OFTEIXFEL
NQAYAN

Step 5. CDM & &Iz L5177

CO2 7LV w R (CER) IZEDNAE T BT 27 MO AL E D LHEIIN T a7 b ORI

FET 5, ATV =7 OB MEIL CER 1240 (CER & £ A D) IRR=-5.1%75

(CER 2 & 0 7-3:4) IRR=+8.5% |2tk T D,

PLEXD,

1) 7evxlbhF U4 (08 %-2) 1% CER 72 L ClIARE I D 72 R R L 137700,
Fo, a2 N FVFFIAR—RT A F VA TRGEINEN 2D,

2) HEoTC, BURMERFL T UA THHINER-1 1IME— DB EMNRNBERTHY, NR—AT 1
UL LRIETES,
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2.4 AEDEAAYNT D

TNy Z ) — L Ta Y =7 MO HBRROEE R GRS T AR, FEE, 7LV T )
BIOTVORERT )= 2EDTZ, Tal=/h 0 Z)—%X 2-1, FuPz/hy R
—DEEOEE 2-2 \TRT,
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K 2-2 TV —FED

7 danl PAEDEA R R—=2RF A F VA

F Y AN | <HSTHTAO RGNS P > | <BSZHUT AD RIS PR >

EHEEH | ZaY NI 50% DN A ] | HNZHH AOE HTFE RS =@
NEFEBTD, = 50%IFEAERL | REBLOE LML KRR~ &K
O 0B K& A~

T 7Y AN | <TaPzIMEM O > ML

EEEHEH | BRAL I ATREZ L UL
<BH ORI L DHEHHIEC> <BH ORI L DHEHHIEC>
BT RLX—IZLD7 UV RET) | %47l
(A3
<Z7VyRNEHOMAIZEDPEH > <ZVyRNEHOMAIZEIDPEH >
ML ML

T AL | <TaYI ORI AR >

MBEEEH | BRAh B ATREZ L ~UL

F 7Y A | <HSTHIA~DOFETED OHEA > <HENEHIA~DBERE DN >

MBEEEH | BRAh B ATREZ L ~UL BRo: R FTREARL L

3  Tuv=rhOFEMHIF LYy MERIE

3.1

WA=/ AN G )

2007 £ 9 A

3.2 7Ly MEFFIE 10 A4 (2007 4-~2016 42)
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4  E=HVT HIEROWE KOG
4.1 T=HVT S

KT BT 2 I NDR—ATA L JFIERIT NI I A7 0y =7 N OREA T 5 TdHh5H ACM0001
ZEALE,

A4 (Applicability)

MBI AT ADEI 7 0y = VN C, RX—=RAT A UA PN H T AD K5~
DR TER B2 B THY . BLF O OIEE 2 & o7 Y =7 M3 st SR i FTHE T
o5,

Q) [EUNSHVCHINZ LT 237 L T LB S D

b) EURSHL=H AT F—HIM (B, BV Shd, 72720 =3 vF—o R L D8k
HEREZ 7L —AURWGA

¢) BUNSH=H AT = N F—FIH (B, BAE) Shd, 1720, =3 F—ORFFIC L D8k
HEEZ 7L — LT 584,

ZOYE | BHBLOBO RIS PEHHIRE X, ACM0002 “Consolidated Methodology
for Grid-Connected Power Generation from Renewable”% & & &GRS = Hikima BR324,
7L, B R IBMW U3 EVEAY 54 T (15GWh)LL T D354 13/ NS CDM 0 J5 w4 F)
HAIRETH D,

7B ARE=HY ViR Figure L IZRT L0, [BIRESH T LT, FEESE O TR
BEINTAZ L BOEEFHERX—RE L FE=HV T TTALT L T EES VDI LT A D AL
S BIOEOHKEFHIESNDZEEZE L THERSILTWD,  EEREEIL, ey =/ TR
ENTZAZ 8 (MD project, y) « 7L T ENTZAZ L 8 (MD  fiareq, ) « FEBIFIHS T 2K & (MD
electricity,y) 5 L OB ST A2 5 (MD remal,y) T Do Fh2, ZHHDER AR50 128
TONRTA—=Z—=DE=LRY T PNLELL TN,

B ST RO I AT, RINTHIH R (LFG o, ) DFARD T, LT THLERLT B (LFG fare,
D) FEEIH LT B(LFG aeotricity,y) 2 L Co RAT—CHE L2 B(LFG therma, ) &7 Z AU
FEAIZEHIIT 528,

B ST AR D AR D HR (Wepa )l FEFE O /3 BT 26 X TEHIHNZEHIT 5, 23, EHIRY
IRFHNEATOS G AR B DN — B 7 VT 2 TR at A 2072 B DY o T N D o3 24T
HZLET D, ZHUE, EMNIHIT A E(LFG o, y). 7V T TREEL7Z 8 (LFG fare, y) FEBITHE
FALTZ8(LFG eectricity, y) €L Ty AT —THEH L7258 (LFG thermal, y) R FHANZ DWW TH[REIER T
0D, Fio, AZUHRIT— HOMIZ20% 2L EH LD THMTITITERE DAL 45 HT e
DOEHANEEL,
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B TUTEERFE)NL, 7T OFEBBRHOEIS LT L TR ONEONTRICIVEETHE
BHHKD, D7 Eb U E (LEIISC TSDISE W) IC7 L T HER T O A2 G 5
DOFHAIL, 7V TIZEDAZ L PIRBESNDE G2 B2 L,

BN HUOT AOIRFE(T) B L OVE ) () FIENL D Ah D A% LB A R D70 I FHAI T A 5

NHD,
B (FNEREBIOE T 2L X —Oliik%) a2 7 OEEICEE LB D B L OB A2
I DIE,

B NS AT Y JMNEBE LB AT =2 — 3528, EHRIOE T IZ T ay 27k
FRESIIRNGEATAZ L DM/ IRIBES TV B (MD req TS 2L,
72X, ARG M EEE I, FEH IS THHZ LD B2 IED QAIQC FIAB VL THS,

Figure 1: ==XV 2F1H
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Transportatio \ Site i System .
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{ LFGoly | i Wony ' Exhaust
H i 1
]
T : ;...........'i..E. ..........
i
R I [ S—
1
<
— Flare System
iy e

4.2 F=RV T IR I 0D 24
AR7aY NI ST T ARN 70y 2 VN THYD | N—RT A F VTSI ZAD KA
AR THD, TLTYHZ T vy =/ MEENL, BN LI A2 EXITT7 LTI
L., BENORFRICLLPEH AN EEZ 7V — 2595, > T, Applicability Condition @ a)., ¢)(Zi#
AL, ACMO0001 D 45% 7 0y =/ h~DOF AT Y THD,
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4.2.1 Option 2 7'my =7 NEEN EDHEH AR 0O BT
RHAL () ot | o e | e e
ID st sy W | e @ | g | DODET TTSURE | 7R fi§%
HEE (e)
D-1 LFG toral,y WLFG & m’ m i 100% BETT—4 | JLVMNER | BEHIEBEH
HART+2 4E [ T —ZAEFH RN A AL
D-2 LFG fiare,y TUTABE T m° m e 100% BT —% | 7L Uy R | BEHILAFH
LFG & I +2 -1 7 —FEEHNL: A AL
D-3 LFG eectricity, y FEICFIH L LFG m° m e 100% ETT —H 7Ly MERS | BERHILAFH
s HIRI+2 -] T —XEEHNL: B AL
D-4 FE V)7L 7 AL gh R % m, ¢ (1) e nfa BT —H Iy S | (1) LT OEERREE 0
(AR [ O FFAI) (2) U, Wy i +2 4= s (BLONRE)
QR DAZ G [ERQYgEgi )EW PR T DAZ
A% A RS
D-5 wCH4,y LFG m3 CH4 m T 100% EFT—H IV Ty NER | R—E TN AGHTE
AH AT R /m3 LFG H+2 4R
D-6 T LFG i} C m T 100% BT =4 | JL Uy MNER | A OLEFRE
I +2 EEH]
D-7 P LFG J£7) Pa m EH 100% T4 TV NER | AZO R
HIf+2 A2
D-8 CEF electricity,y | ZVyR&EHDOHEHR | kgCO/k c 1 [A] HTT —H Iy NERS | EGAT OF —&Z|[ZHES3& S my
5 Wh VA= EYANG HF+2 1 | =/ bEEE DR R E
s ERA)
D-9 EGy HER Mwh m s 100% | EF7—~ IV
HH+2 /)
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422 Frv=sME IR EOREX

2 HTRLIZLBY NR=RTA VT VAT T AD RGO BRI THD, Flo, KTV =/MIT 0y =7 MIBEELIER GRS L0 )T

IZE5 T CDM BT IULFERES 2V, FERELTART B =7 MILL FOLIBVBINI: GHG OHE A B 35,

B K7 oY= MNIMNTHI OIS DN T A2 [EUL L BENZHIT AP S ENHAZ T AITIEEL AT L XITT LT IZEDBERIL . GHG D4k
HzHIEd 5,

B Fo BELCENNTVYRENERET2ILI28Y GHG D& AT %,

P AR EOFERITLL T DL

ER y = MD project, y * GWP cHs t EG y* CEF electricity, y

ER, DAY I T DR N T T APE H E & tCO,e
MD project, y TaY eV NENZLOEE B HISh e A% & tCH,
GWPch4 A DI EREL 21 tCOe/tCH,
EG, REEN = MWh (D-9)
CEF electricity, y ) DR AR tCO2e/MWh (D-8)
MD project, y = MD fiared, y + MD electricity, y
MD fiared, y TUTICL DAL A tCH,
MD ejectricity, y FEEEIEOAY R & tCH,
MD fiared, y = LFG fiare,y* W cha,y* D cha™ FE
MD eectricity, y = LFG electricity, y * W cHay™ D cHa
LFG fiare,y ZLTICED LRS- LFG & m3 (0-2)
W CHa,y LFG HOFEMFEEAZ - EAHH (m3 CH4 / m3 LFG) % (D-5)
D cha AL tCH,/m*CH,
FE TLT A % (D-4)
LFG electricity, y B A STZ LFG & m® (D-2)
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4.3 V—fr—v
431 V= —VREICMBELRDE=SVT T —H

_ . s (m) RIS | .
7 (=078 [ . . R T — B DORE .
ID . HAfL #HHE (o FLERAE F—HD L ik
I — 2 L EHE
HE (o) HE
D-10 ELy HEAET) | MWh m e 100% wT—H A —F =T ES L THDH MEA [ZX04
5 TNTF oI ZiD,

432 V—r—UHENX
KT IMNIBITD) ==L )E 222 ITRLTIEEBVREELIZE NIRRT 0T = 7 ORI A5 TRWIGA | B ONTIA T ATV E

DATRIRONG ST (BE ) L7 BT ED GHG D Z)—r—2 832, BEREZLL NIRRT,

Ly=EGy* CEF efectricity, y

Ly V—tr— U tCO2e
EP, WA & MWh (D-10)
tCO2e/MWh (D-8)

CEF electricity, y ':j'é:jj ODﬁ%*jFHj{%;&
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4.4 QA./QC Fllia
ID ?_Fm)ﬁﬁ%@ QA/QC FIEDFHEISAL TS (B IS TWRWY) ZEDFHLHA
(High/Medium/Low)

D-1 Low FEFHIT — 2 OfFHEVERER DT D IR A TF L AD R G

D-2 Low FEFHIT — 2 OF VR OO IR AT F L AD R G

D-3 Low TEFHIT —Z OIE MR DT IR AT ) AD K5

D-4 Medium B 7 E R BB A TR AR T AT DI E IR AL T AD% S, TV T RhERITBEDFERELE K
SRR W U3 A A B 2729,

D-5 Low IINT R T — X DAGHEMEMELR DT EHII IR AL T F L AD RIS,
Flo, ARG RITIEREO BN RE LN ADEE BICIVE T NVF oI SD,

D-6 Low EFHET — 2 DEFEMERR DT D E R AT T AD %G

D-7 Low JEEHET — 2 DI TEVEMER DT BRI A T T AD %5

D-8 Medium AREF-E A ]
PRI T 7 By = 7 R FEHRFIZ EGAT DT ANNUAL LR—MZXVEET S, 7edk, 7'm
Tx=Z O FEREHAF (71 2y MESHIR ) ISR THDR,

D-9 Low FHEIT —Z OIEHEVERER DT ER/R AL T U AD KRS, FI-WER FIXE S OBLE
St THD MEA IZEWF TNV F = /&5,

D-10 Low BAFHIT — 2 OEEMREROT-D EI A T ADR G, FI-HIERRERITE I ORLE
St THD MEA IZEWF TNV F = /&S,
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45 FB=XV T FE I L OVE B

F=HV 7 FHEOFR M IR/ DL T OE B FNEE LT D,
B 7B LOUUE - (RE FIR

B T r—var RS TFIE

B E=X) T RO IERBIOA T AFIH

|

in'E B BT NIE
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5 GHG HEHHIE &
5.1 AZ L FEA RS LRI &

IPCC HARTANZREND First Order Decay (FOD) #1259 GHG OHEHBIEZHEE LT,
fiRZER A2 ITRT, 2L, ZOHEE IR BB THY  ERROPEHHIRET, FEERICHEEE
X7V T TS LT A B ORI > THRET 2,

RBREEIZHIZD, HEICNE /T A= — [ TB RN EZEL GREL, £ 51 ITBRAL
ToRTGA—=H— K52 IIBEFMOZANTEEEL TR 53R E-RERT,
F 510 AXRABRBIOBIRER EH/ T A—2—
IRTA—L— PRHE
k AR HEAEN G TES 0.15 (11yr)
Lo ARFEERT %L 100 (m*/Mg)
X HENT AR * E-2 B3]
Ry X FEOTIHENT B x E2Z28  (Mg)
WCH4,y LFG A% EE 50 (%)
] (ton-CHy4 /
CH, Density AX L 0.0007168 s
M°-CHy(at STP))
CH,; GWP AR AR L AR EL 21 (COz-e/ CHy)
CHy (LFG) [l
CH4(LFG)[HUX & CH4(LFG) 38 4 & 50 (%)
I
& 521 BEIEMOZNTIERE
G2 I AR | AT PN Hh-B HENT Hi-C
(ton/day) vy 7 (ton) (ton)
(ton)
2003 900 328,500 -
2004 900 328,500 -
2005 900 328,500
2006 900 - 172,371 156,129
2007 900 199,303
a8 - 657,000 500,871 355,432
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#£ 53 AFURABBIVEINE

AZ T AL >
(ton/4F) (ton/4)
F ZL_?\/&“/ ST HI-B HENT Hh-C AR ZL~7T/5I\\/ HNTHE-B HENT Hh-C CED
== ===
2007 4,983 4,554 1,562 11,099 2,492 2,277 781 5,550
2008 4,289 3,920 3,339 11,548 2,145 1,960 1,670 5774
2009 3,692 3,374 2,875 9,941 1,846 1,687 1,438 4,971
2010 3,178 2,904 2,474 8,556 1,589 1,452 1,237 4,278
2011 2,735 2,500 2,130 7,365 1,368 1,250 1,065 3,683
2012 2,354 2,152 1,833 6,339 1,177 1,076 917 3,170
2013 2,026 1,852 1,578 5,456 1,013 926 789 2,728
2014 1,744 1,594 1,358 4,696 872 797 679 2,348
2015 1,501 1,372 1,169 4,042 751 686 585 2,021
2016 1,292 1,181 1,006 3,479 646 591 503 1,740
Total 27,794 25,403 19,324 72,521 13,897 12,702 9,662 36,261

*1: AF U E = [AZ 584 &) x [[BIIhER] x [B48) B % 1 4F]/[365 H /4]
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5.2 PEHHIB RO R E
5.1 THRELLAZVEINERSIOTFREERIE SO THEHHREEZ R E L,
ER y = MD project,y * GWP chg + EG y* CEF eectricity, y

ER, HLEY BT DI E NIRRT AL HH]  tCOe
TR
MD project, y TaY o MNEBINZ IO S BEEIS - tCH,
AY B
GWPch4 AZ - DIREACAREL 21 tCOe/tCH,4
EG, RSB MWh
CEF electricity, y BADRFEIEHERE tCO2e/MWh
MD project, y =MD flared, y +MD electricity, y
MD fiared, y TUTNLR DAL A & tCH,
MD eectricity, y TN AL A tCH,
MD fiared, y = LFG fiare, y* W cHa, y* D chsa* FE

MD electricity, y = LFG electricity, y* W CH4,y* D cha

LFG fiare,y TLTIZ L0 SN T LFG & m?
W CHa, y LFG T DAZEAHR (m CHA [ m3 %
LFG)
D cHa AR tCH4/mCH,
FE PAEE %
LFG gectricity, y BN HINTZ LFG & m®

FEBITLDAZ A HIE R (MD electricity, y), 7L 712k A2 HEHHIEE (MD flare, y)
ZL Ty =Mk A% HEHEIE (MD project, y) %3 5-4, 5-5 KT8 5-6 [ZZNEHIUR
KR

BIOMRERIZED GHG HEHHEIEE (EG y* CEF eectricity, y) & 3% 5-7. LT/ av =ML
GHG #EHHIRE(ER y) %% 5-8.12777,
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2% 5-4: %%Kié)‘&‘/ﬁlﬁjﬁﬂ@ii(MD electricity, y)

rormn® | Lrommon | Do s | e | S
Year CERR ‘ P F
(EGy) BE) & (BRJE) & (D cha)
(Wehay) (MD egectricity, y)
(ton-CHy4 /
(MWhlyear) (m3/year) (%) (m3/year) m3-CHa(at (ton/year)
STP))
2007 2,460 3,917,023 50 1,958,512 | 0.0007168 1,404
2008 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404
2009 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404
2010 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404
2011 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404
2012 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404
2013 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404
2014 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404
2015 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404
2016 6,953 3,917,023 50 1,958,512 | 0.0007168 1,404
Gl 65,035 39,170,231 19,585,115 14,039
7 5-5; TLTIZED AL HEH IR (MD fiare, y)

Lromsaste) | on 0 o | asmm | o

S RS YR HIR R

= BE) /& (D cha)
(Wehay) (MD fiare, y)
(m*/year) (%) (m*/year) m3-(£[:?j|1;((§1 :'é'll'P)) (ton/year)

2007 1,626,713 50 813,356 0.0007168 583
2008 10,143,678 50 5,071,839 0.0007168 3,635
2009 9,951,559 50 4,975,780 0.0007168 3,567
2010 8,019,361 50 4,009,680 0.0007168 2,874
2011 6,357,809 50 3,178,905 0.0007168 2,279
2012 4,926,448 50 2,463,224 0.0007168 1,766
2013 3,694,584 50 1,847,292 0.0007168 1,324
2014 2,634,316 50 1,317,158 0.0007168 944
2015 1,721,928 50 860,964 0.0007168 617
2016 936,493 50 468,246 0.0007168 336
a5 50,012,889 25,006,444 17,925
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2% 5-6: 7°12°/:7I\ZZJ:%B)W‘/%‘JFHjﬁ'J{JﬁjZ%(MD project, y)

2 AR MD glectricity, y MD fiare, y MD project, y

(ton/year) (ton/year) (ton/year) (ton/year)
2007 11,099 1,404 583 1,987
2008 11,548 1,404 3,635 5,039
2009 9,941 1,404 3,567 4,971
2010 8,556 1,404 2,874 4,278
2011 7,365 1,404 2,279 3,683
2012 6,339 1,404 1,766 3,170
2013 5,456 1,404 1,324 2,728
2014 4,696 1,404 944 2,348
2015 4,042 1,404 617 2,021
2016 3,479 1,404 336 1,740
ARl 72,521 14,039 17,925 31,963

% 5-7: BHORIRICTLD GHG HEH IR &

&F REENE PEHIFREL BADOARRICTL

(EGy) (CEF electricity,y) | 2GHGHE ! HIlJR

&=
(MWhlyear) (tCOe/MWh) (tCOy/year)

2007 2,288 0.67 1,533
2008 6,466 0.67 4,332
2009 6,466 0.67 4,332
2010 6,466 0.67 4,332
2011 6,466 0.67 4,332
2012 6,466 0.67 4,332
2013 6,466 0.67 4,332
2014 6,466 0.67 4,332
2015 6,466 0.67 4,332
2016 6,466 0.67 4,332
ARl 60,482 40,521
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# 5-8. v xr/MIESD GHG HEHHHIEE (ER )

REE = PEHIFREL
MD project, y ER y
EE GwpP CH4 (EG y) (CEF electricity, y)
(ton/year) (tCOylyear)
(MWh/year) | (tCO,e/MWh)
2007 1,987 21 2,288 0.67 43,257
2008 5,039 21 6,466 0.67 110,159
2009 4,971 21 6,466 0.67 108,713
2010 4,278 21 6,466 0.67 94,170
2011 3,683 21 6,466 0.67 81,665
2012 3,170 21 6,466 0.67 70,892
2013 2,728 21 6,466 0.67 61,620
2014 2,348 21 6,466 0.67 53,640
2015 2,021 21 6,466 0.67 46,773
2016 1,740 21 6,466 0.67 40,862
&t 31,963 - 60,482 - 711,751
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6 IRETEE

AT Y=/ MNE IMW LUFORE T 0= b Thd, fE->T, —#kr OB 7R E 7wy
=7 NCER SN AR B 5 5 25904 (Environmental Impact Assessment: EIA) [Z R E 17200,
18 Eéhéﬁfﬁl“}:ﬁ]\ LRDARTT AT BB A~ DL, 7oy = MERICHED L HURI T 3

URBOZAE, ¥

B A ORI AL BR S T L THRBHBLUT L7 OHFRICI D RKIG G

*Eméi(b%ﬁbw\‘hFW)i“i%BEKEE’UT“Z@éO — 05, 7Y =7 NERIZ I BN T A A S L
ORI I DB RARTR, K KIS KOMRIEY A7 DARIRZ2 & HIBBRER IR L AR T 1 7 i e b

Z B

%
A

i

m

s

BT AT, TR IR SR AX L H AL TR K E S O R 3O 4
BAANEGENTND, EDIHAZ L T AIIEF IR RIR BRI ATH
0, AL KFETERMELSIEZRIT, IBIC, Y7 ey =/MNIRKIC
S AU TN ST T 25K 50 % [EIUY - L | Z b0 R-EA HITB T 5,
— 5 ST a2 NCERAE T EL CWAIE VAT MIRAY DT AT
DU OBEHHITHS TA Luft Code’s DE K (NOx emission < 320ppmvd @
0,=0%.) %7 & L TV D

WY 2 N TIIRE Y AT LEEOERIZ L AEE S N E 72D FTHEMED
D, LinL, B el =TT LT EDRE S AT LD /A AL
I% Max 85 db(A) (= v 7 b ImONLE) THY, HFHAEAER )72
LV THHIE, VAT LDOREN BITEEY B2 —DIRIE P OINIEL
JEETIT DD+ REES L T A e D RIBEIZIER IR EN EE 2 D
Do

W3 T BV s N o THESUBBEIRIE, T AL AT B BEILES

NDHEEK THD, ZOEREKITITC A BHKDO—EHTHY, Y7 a7k

CURHE N7 O B U= HE K LB i 3% L R s LR 23l S LTS, it
T MY VMR AKBREE ~D R TN E 2 His,

BT mY =7 NI, FEEBR R ST AR 2 iR B 205, R ENLE I
T H—DIREF NN E LR EZI TSRS L Tnb 2 En
SREIIERICRENEEZEZDND, Fo, Yk vV =/ NCRAZ TEL
TWBERIEDFAE 1T o r = AN F T T IO 722 A T L L TCDD 20
BN 2B A2 S T D,
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AHAEIZIBWT PDD TESRSNDFNEBRE NSO AR D AFITEML TR, ZD
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AN NFELIZ, aACNMIBRR T T4 7 70 KEThoTz, EVbiF, 7'ay =2 NN H Hisk
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ANNEX : X — 25185

1. AFUHTAFAEBIOMEINE
HEICHLERERIT 15 GHG HEHEIEE ] ZRoHE

2. ZUyREHND GHG HEHRE O H &
[2 R=RAFAL | TR/ BOART By =7 hDOE I LS GHG PEHH IR
DY 1ISMW LU R CThAHZEN D/ ML CDM D J57ikis TYPEL-RENEWABLE ENERGY
PROJECTS, 1.D. Renewable electricity generation for a grid, para. 29 (ZF2SW T/ Vv RE
? GHG HEHF AL 2R E LI,

1) 2003 4EJE A AKHTE - IEAE I EB I OB B &

B

R AT B HAE & PREIE 2 &
EGAT Natural Gas 31,969.63 GWh 304769 Million-cf
B T4 Lignite 17,133.53 GWh 16 Mt

Hydro 7,741.42 GWh

Fuel Oil 2,112.69 GWh 529 M-litters

Diesel Oil S IEFA AlHE—=x

L — 48.04 GWh 17  M-litters

Sub Total 59,005.31 GWh

AEN E N IPP, SPP

55,194.43 GWh

T ek 2,543.71 GWh
Total 57,738.14 GWh
Grand Total 116,743.45 GWh
2) LRI
B ZAT Value Source
Natural Gas 0.000735 t/m3 EIA Energy Statistics Manual Table A3.11
Fuel Qil 0.9251 ton/m3 | EIA Energy Statistics Manual Table A3.8
Diesel QOil 0.8439 ton/m3 | EIA Energy Statistics Manual Table A3.8

*1: Hi#i: EGAT (Electricity Generating Authority of Thailand) Annual Report 2003
(http://pr.egat.co.th/AnnualReport/AnnualReport2003/index.html)]
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3) IR %L (CEF)

NCV CEF oX
Net Calorific Carbon Emission Oxdation
Elec. Generated Consumed Fuel Value Factor Factor Cco2/C CO2 Emission CEF

Natural
Gas 31,969.63 GWh 6,339 kt 46.85% TJ/kt 17.2"% tC/TJ 0.995™ 3.67 | 18,637,048 | tCO2 0.58 tCO2/MWh
Lignite 17,13353 GWh 16,000 kt 1214  TJ/kt 27.6° tCITJ 0.98" 367 | 19,263,946 | tCO2 1.12 tCO2/MWh
Fuel Oil 2,112.69 GWh 489 kt 40.19°° Tkt 21.17° tCIT) 0.99™° 3.67 1,506,439 | tCO2 | 0.71 tCO2/MWh
Diesel Oil 48.04 GWh 14 kt 43.331 Tkt 202" tC/ITJ 0.995 3.67 45581 | tCO2 | 0.95 tCO2/MWh

Total 39,453,014 tCO2

Total CO2 Emission™*
EGAT Total ™
EGAT Ave. CEF'™

39,453,014 tCO2

59,005 GWh
0.67 tCO2/MWh

*2
*3
*4
*5
*6

*7
*8
*9

IPCC Ref. Manual Table 1-2  Thailand : NGL

IPCC Ref. Manual Table 1-1  3) N. Gas Liquid

IPCC Ref. Manual Table 1-6 Gas

IPCC Ref. Manual Table 1-2  Thailand : Lignite_Production
IPCC Ref. Manual Table 1-1  22) Lignite

IPCC Ref. Manual Table 1-6 Coal
IPCC Ref. Manual Table 1-3 Residual Fuel Qil
IPCC Ref. Manual Table 1-1  9) Esidual Fuel Oil

*10
*11
*12
*13
*14

excluded
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IPCC Ref. Manual Table 1-6  Oil and Oil Products

IPCC Ref. Manual Table 1-3 Gas/Disel Oil

IPCC Ref. Manual Table 1-1  8) Gas / Disel Oil

IPCC Ref. Manual Table 1-6  Qil and Oil Products

The electricity purchased, from IPP’s, SPP’s and Neighboring Countries are




3. mr=JhaRpk

Financial Analysis w/
w/o CER w/o CER CER
Unit (for Step 2c) (for Step 2d) (for Step 5)
Sensitivity Analysis Project IRR

I-1 | Exhhange Rate (JPY/1 US$) PY 110 110 110
I-2 Exhhange Rate (JPY/1 baht) JPY 2.7 2.7 2.7
I-3 Project life time years 10 10 10
I-4 Corporate Tax 0% 0% 0%
I1-1 | Cost for EPC USs$ 2,594,000 2,389,000 2,594,000
[1-2 | O&M cost Uss$ 1,157,000 901,000 1,157,000
I1-3 | O&M cost(CDM Transaction) 0 0 632,000
I1-4 | Loan uUs$ 1,912,000 1,707,000 2,003,000

Rate of loan 0% 0% 7%
I11-1 | Amount of Electricity to the Grid (MWh) MWh 60,000 60,000 60,000
I11-2 | Average unit price to sell electricity US$/kWh 0.0515 0.0619 0.0515
I11-3 | Sales of Electricity us$ 3,118,000 3,741,000 3,118,000
IV-1 | Amount of CER tCO2 712,000 712,000 712,000
IV-2 | CER US$/t-CO2 0.0 0.0 5.0
IV-3 | Sales of CER US$ 0 0 3,560,000

IRR -5.1% 2.4% 8.5%

36




WA E-3 ACMO0001 consolidated baseline methodology for landfill gas project activities



; UNFCCC/CCNUCC
@ UNFUCE ’A

CDM - Executive Board ACMO001 / Version 1
Sectoral Scope: 13
3 September 2004

Annex 1
Approved consolidated baseline methodology ACM 0001
“Consolidated baseline methodology for landfill gas project activities’
Sour ces

This methodology is based on elements from the following approved proposals for baseline
methodol ogies:

- AMO0002: Greenhouse Gas Emission Reductions through Landfill Gas Capture and Flaring
where the Basdline is established by a Public Concession Contract (approved based on
proposal NM 0004 rev: Salvador da Bahia landfill gas project, whose project design document
and baseline study, monitoring and verification plans were developed by ICF Consulting
(version 03, June 2003));

- AMO0003: Simplified financial analysisfor landfill gas capture projects (approved based on
proposal NM0005: Nova Gerar landfill gas to energy project, whose project design document
and baseline study, monitoring and verification plans were developed by EcoSecurities Ltd.
(version 14, July 2003) for the Carbon Finance Unit of the World Bank);

- AMOO010: Landfill gas capture and electricity generation projects where landfill gas captureis
not mandated by law (approved based on proposal NM 0010 rev: Durban-landfill-gas-to-
electricity project, whose project design document and baseline study, monitoring and
verification plans were developed by Prototype Carbon Fund of the World Bank (April
2003));

- AMOO011: Landfill gas recovery with electricity generation and no capture or destruction of
methane in the baseline scenario (approved based on proposal NM0021: Cerupt methodol ogy
for landfill gas recovery, whose project design document and baseline study, monitoring and
verification plans were developed by Onyx (July 2003)).

For more information regarding the proposals and its considerations by the Executive Board please
refer to the cases on http://cdm.unfccc.int/methodol ogies/approved.

Selected approach from paragraph 48 of the CDM modalities and procedures

“Emissions from a technology that represents an economically attractive course of action, taking into
account barriersto investment.”

Applicability

This methodology is applicable to landfill gas capture project activities, where the baseline scenario is

the partial or total atmospheric release of the gas and the project activities include situations such as:

a) The captured gasisflared; or

b) The captured gasis used to produce energy (e.g. electricity/thermal energy), but no emission
reductions are claimed for displacing or avoiding energy from other sources'; or

¢) The captured gasis used to produce energy (e.g. electricity/thermal energy), and emission
reductions are claimed for displacing or avoiding energy generation from other sources. In this

! Although in this case no emission reductions are claimed for displacing or avoiding energy from other sources,
all possible financial revenues and/or emission leakages shall be taken into account in all the analyses performed.
1
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case a baseline methodology for electricity and/or thermal energy displaced shall be provided or
an approved one used, including the ACM0002 “ Consolidated Methodology for Grid-Connected
Power Generation from Renewable’. If capacity of electricity generated islessthan 15MW,
and/or thermal energy displaced isless than 54 TJ (15GWh), small-scale methodol ogies can be
used.

This baseline methodology shall be used in conjunction with the approved monitoring methodol ogy
ACMO0001 (“Consolidated monitoring methodology for landfill gas project activities”).

Emission Reduction?

The greenhouse gas emission reduction achieved by the project activity during agiven year “y” (ER))
is the difference between the amount of methane actually destroyed/combusted during the year
(MDprgjecty) @nd the amount of methane that would have been destroyed/combusted during the year in
the absence of the project activity (MDeg,) 3 times the approved Global Warming Potential value for
methane (GWPcha), plusthe net quantity of electricity displaced during the year (EG,) multiplied by
the CO, emissionsintensity of the eectricity displaced (CEdecity,y)“, plus the quantity of thermal
energy displaced during the year (ET,) multiplied by the CO, emissionsintensity of the thermal energy
displaced (CEFemay). Electricity and thermal energy emission reductions apply to case (c) only.

ER, =(MD MD

OGWP,,, + EG, [CEF + ET, OCEF . (1)

project,y - reg,y) electricity,y
ER, ismeasured in tonnes of CO, equivalents (tCO,€). MDprgjecty 8Nd MD, oy are measured in tonnes
of methane (tCH,). The approved Globa Warming Potential value for methane (GWPcy,) for the first
commitment period is 21 tCO.e/tCH,4. EG, is measured in megawatt hours (MWh). The CO,
emissions intensity, CEF gecricity,y, 1S Measured in tonnes of CO, equivalents per megawatt hour
(tCOe/MWh) and ET, is measured in TeraJoules (TJ) and CEFnermay IS measured in terms of tonnes

of CO, equivalents per TJ (tCO.e/TJ).
In the case where the MDD, is given/defined as a quantity that quantity will be used.

In cases where regulatory or contractual requirements do not specify MD, o, an “ Adjustment Factor”
(AF) shall be used and justified, taking into account the project context.

MD,,, =MD OAF )

project,y

Project proponents should provide an ex ante estimate of emissions reductions, by projecting the
future GHG emissions of the landfill. In doing so, verifiable methods should be used. Ex ante

*The Executive Board, at its twelfth meeting, requested the secretariat to prepare a technical paper, for
consideration by the Panel on Methodologies of the Board, on the impact of oxidation of biogasin the
calculation of emission reductions of methane (CH,) for landfill gas project activities. The Board agreed that the
Meth Panel shall prepare a recommendation on thisissue to be presented to the Board, for its consideration, at its
fifteenth meeting. This methodology might be revised in order to incorporate considerations by the Board on
thisissue. Any revisions shall not affect CDM project activities already registered using this current version of
the methodology.
% Reg = regulatory and contractual requirements
* The emission factor for electricity displaced in the electricity grid should be determined by the methodology
used for calculating emission reductions due to displacement of electricity to the grid.

2
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emission estimates may have an influence on MD,¢5y. MDprgjecty Will be determined ex post by
metering the actual quantity of methane captured and destroyed once the project activity is operational .

The methane destroyed by the project activity (MDyrojecty) during ayear is determined by monitoring
the quantity of methane actually flared and gas used to generate electricity and/or produce thermal
energy, if applicable.

MDproject,y = MDﬂared,y + MDeIectricity,y + IlethermaI,y (3)

MD e, = LFG Wy 4y UDcy g UFE 4)

flare,y

Where MDjareqy iS the quantity of methane destroyed by flaring, LFGaarey is the quantity of landfill gas
flared during the year measured in cubic meters (m?), Wchay 1S the average methane fraction of the
landfill gas as measured during the year and expressed as afraction (in m® CH, / m3 LFG), FE isthe
flare efficiency (the fraction of the methane destroyed) and D¢y, is the methane density expressed in
tonnes of methane per cubic meter of methane (tCH/m>CH,).°

MDeIectricity,y = LFG DWCH 4,y DDCH4 (5)

electricity,y

where MDgecricity,y 1S the quantity of methane destroyed by generation of electricity and LFGgecricityy IS
the quantity of landfill gas fed into electricity generator.

MDthermaJ,y = LFGthermaJ,y DWCH 4,y DDCH4 (5)

where MDyemaly 1S the quantity of methane destroyed for the generation of thermal energy and
LFGihermaly 1S the quantity of landfill gas fed into the boiler.

Project Boundary
The project boundary is the site of the project activity where the gasis captured and destroyed/used.

Possible CO, emissions resulting from combustion of other fuels than the methane recovered should
be accounted as project emissions. Such emissions may include fuel combustion due to pumping and
collection of landfill gas or fuel combustion for transport of generated heat to the consumer locations.
In addition, electricity required for the operation of the project activity, including transport of heat,
should be accounted and monitored. Where the project activity involves electricity generation, only
the net quantity of electricity fed into the grid should be used in equation (1) above to account for
emission reductions due to displacement of electricity in other power plants. Where the project
activity does not involve electricity generation, project participants should account for CO2 emissions
by multiplying the quantity of electricity required with the CO, emissions intensity of the electricity
dlSp| aced (CEFelectricity,y)-

® At standard temperature and pressure (0 degree Celsius and 1,013 bar) the density of methane is 0.0007168
tCH,/m°CH,.
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Basdline

The baseline is the atmospheric rel ease of the gas and the baseline methodology considers that some of
the methane generated by the landfill may be captured and destroyed to comply with regulations or
contractual requirements, or to address safety and odour concerns.

Additionality
Note: Once approved, the consolidated tools for demonstration of additionality being devel oped by

the Executive Board shall apply. This methodology will therefore only become valid as of the approval
by the Board of consolidated tools for demonstration of additionality.

L eakage

No leakage effects need to be accounted under this methodol ogy.
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Approved consolidated monitoring methodology ACM 0001
“Consolidated monitoring methodology for landfill gas project activities”
Sources

This methodology is based on elements from the following approved proposals for monitoring
methodol ogies:

- AMO0002: Greenhouse Gas Emission Reductions through Landfill Gas Capture and Flaring
where the Basdline is established by a Public Concession Contract (approved based on
proposal NM 0004 rev: Salvador da Bahia landfill gas project, whose project design document
and baseline study, monitoring and verification plans were developed by ICF Consulting
(version 03, June 2003));

- AMO0003: Simplified financial analysisfor landfill gas capture projects (approved based on
proposal NM0005: Nova Gerar landfill gas to energy project, whose project design document
and baseline study, monitoring and verification plans were developed by EcoSecurities Ltd.
(version 14, July 2003) for the Carbon Finance Unit of the World Bank);

- AMO0O010: Landfill gas capture and electricity generation projects where landfill gas captureis
not mandated by law (approved based on proposal NM 0010 rev: Durban-landfill-gas-to-
electricity project, whose project design document and baseline study, monitoring and
verification plans were devel oped by Prototype Carbon Fund of the World Bank (April
2003));

- AMOO011: Landfill gas recovery with electricity generation and no capture or destruction of
methane in the baseline scenario (approved based on proposal NM0021: Cerupt methodol ogy
for landfill gas recovery, whose project design document and baseline study, monitoring and
verification plans were developed by Onyx (July 2003)).

For more information regarding the proposals and its considerations by the Executive Board please
refer to the cases on http://cdm.unfccc.int/methodol ogies/approved.

Applicability

This methodology is applicable to landfill gas capture project activities, where the baseline scenario is

the partial or total atmospheric release of the gas and the project activities include situations such as:

a) The captured gasisflared; or

b) The captured gasis used to produce energy (e.g. electricity/thermal energy), but no emission
reductions are claimed for displacing or avoiding energy from other sources’; or

¢) The captured gasis used to produce energy (e.g. electricity/thermal energy), and emission
reductions are claimed for displacing or avoiding energy generation from other sources. In this
case a baseline methodology for electricity and/or thermal energy displaced shall be provided or
an approved one used, including the ACM0002 “ Consolidated M ethodology for Grid-Connected
Power Generation from Renewable’. If capacity of electricity generated islessthan 15MW,
and/or thermal energy displaced isless than 54 TJ (15GWh), small-scale methodol ogies can be
used.

® Although in this case no emission reductions are claimed for displacing or avoiding energy from other sources,
all possible financial revenues and/or emission leakages shall be taken into account in all the analyses performed.
5
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This monitoring methodology shall be used in conjunction with the approved baseline methodology
ACMO0001 (“Consolidated baseline methodology for landfill gas project activities”).

Monitoring M ethodol ogy

The monitoring methodol ogy is based on direct measurement of the amount of landfill gas captured
and destroyed at the flare platform and the electricity generating/thermal energy unit(s) to determine
the quantities as shown in Figure 1. The monitoring plan provides for continuous measurement of the
quantity and quality of LFG flared. The main variables that need to be determined are the quantity of
methane actually captured MDpgjecty, quantity of methane flared (MDyeqy) @nd the quantity of
methane used to generate electricity (MDagecrricity,y)/thermal energy (MDinermaly)-

Figure 1: Monitoring Plan

Flare
: Power
Landfill —smostre) q olant
Measurements.
CH, = Fraction of CH,
T = Temperature

P = Pressure Boiler
F = Fow of LFG (m?)
FE = Hare efficiency

To determine these variables, the following parameters have to be monitored:

» Theamount of landfill gas generated (in m3, using a continuous flow meter), where the total
quantity (LFGetay) as well as the quantities fed to the flare (LFGqarey), to the power plant
(LFGeiectricityy) and to the boiler (LFGipermaly) are measured continuously. For LFGgecyricity,y and
to the boiler LFGinermaly,-

» Thefraction of methane in the landfill gas (Wcnay) should be measured with a continuous
analyzer or, aternatively, with periodica measurements, at a 95% confidence level , using
calibrated portable gas meters and taking a statistically valid number of samples and
accordingly the amount of land fill gas from LFGigtaiy, LFGtiarey, LFGaectricity,y, aNd LFGinermayy
shall be monitored in the same frequency. The continuous methane anayser should be the

6
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preferred option because the methane content of landfill gas captured can vary by more than
20% during a single day due to gas capture network conditions (dilution with air at wellheads,
leakage on pipes, etc.).

» Theflareefficiency (FE), measured as the fraction of time in which the gasis combusted in
the flare multiplied by the efficiency of the flaring process. For this purpose, the methane
content of the flare emissions should be analysed at |east quarterly, and where necessary more
frequent, to determine the fraction of methane destroyed within the flare.

» Temperature (T) and pressure (p) of the landfill gas are required to determine the density of
methane in the landfill gas.

» Thequantities of eectricity or any other fuels required to operate the landfill gas project,
including the pumping equipment for the collection system and energy required to transport
heat, should be monitored.

* Relevant regulations for LFG project activities shall be monitored. Changes to regulation
should be converted to the amount of methane that would have been destroyed/combusted
during the year in the absence of the project activity (MD,gy). Project participants should
explain how regulations are translated into that amount of gas.

The measurement equipment for gas quality (humidity, particulate, etc.) is sensitive, so a strong
QA/QC procedure for the calibration of this equipment is needed.
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M easured : How will the
D Data (m), Recordin Z:coggtr;'t%n data be For how longis
Datavariable | unit | calculated g archived? archived data Comment
number frequency be o
(c) or monitored (electronic: e/ kept?
estimated (€) paper : p)
1 Total amount of continuouslv/ During the Measured by a flow meter.
LFG' landfill gas m’ m eriodic a”y 100% electronic  [crediting period andData to be aggregated
total,y captured P y two years after monthly and yearly.
. , During the Measured by a flow meter.
LFé' Amouanst fcl);rlsgdflll m’ m Cogrtilggi%l:: y/ 100% electronic  [crediting period andData to be aggregated
arey 9 P y two years after  |monthly and yearly.
3 Amount of landfill continuouslv/ During the Measured by a flow meter.
LEG T gas combusted in m m eriodic a”y 100% electronic  [crediting period andData to be aggregated
dectricity.y power plant P y two years after |monthly and yearly.
Amount of : During the Measured by a flow meter.
4, methane 3 continuously/ : o ;
. m m o 100% electronic  [crediting period andData to be aggregated
L FGihermaly combusted in periodically o hlv and |
boiler two years after |monthly and yearly.
Flare/combustion (1) Periodic measurement of
efficiency, D
) : . methane content of flare
5 determined by the continuously During the exhaust gas
i operation hours (1)] % m/c (2) quarterly, n/a electronic  crediting period and o
FE , (2) Continuous measurement
and the methane monthly if two years after Lo
. of operation time of flare (e.g.
content in the unstable with temperature)
exhaust gas (2) P
. . Duringthe  |Preferably measured by
3
6. .M ethane frqcn on |m? CH / m conti nupusly 100% eectronic  [crediting period andcontinuous gas quality
WeHay in the landfill gas | m3 LFG / periodically
two years after [analyser.
7 Temperature of the continuously . During the Measured to determine the
X ) °C m o 100% electronic  |crediting period and .
T landfill gas [ periodically density of methane Dcpy.
two years after
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Measured : How will the
ID Da;a (m), Recor ding Ierog;)tr;t%n gataibe el h.OW longis
number Datavariable unit | calculated fr equency be archiv_ed? archived data Comment
(c) or monitor ed (electronic: e/ kept?
estimated (€) paper : p)
8. Pressure of the continuously : .D.u“ ng t_he Measured to determine the
landfill gas Pa M |/ beriodically| 100% | electronic crediting period and o\ o methane D
p g p y two years after % CH4-
Total amount of
electricity and/or
other energy Required to determine CO,
carriers used in the Duringthe  |emissions from use of
9. project forgas | MWh m continuously |  100% electronic  |crediting period andelectricity or other energy
pumping and heat two years after |carriers to operate the project
transport (not activity
derived from the
gas)
CO, emission Required to determine CO,
intensity of the tCO, / Duringthe  |emissions from use of
10.* electricity and/or - c annually 100% electronic |crediting period andelectricity or other energy
MWh : :
other energy two years after |carriersto operate the project
carriersin ID 9. activity
reRqeLﬂLrjcleizxs During the Required for any changesto
11. . . Test n/a annually 100% electronic  [crediting period andthe adjustment factor (AF) or
relating to landfil ,
. two years after  (directly MD,oy
gas projects

* Note: this can be calculated using the consolidated methodologies for grid-connected electricity generation from renewable sources (ACM0002).
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Quality control (QC) and quality assurance (QA) proceduresto be undertaken for the items monitored. (see tables above)

Appropriate quality control and quality assurance procedures are needed for the monitoring equipment and the data collected.

Data Uncertainty level of data Are QA/QC Outline explanation how QA/QC procedures are planned
(High/M edium/L ow) procedures planned
for these data?

1-4 Low Yes Flow meters should be subject to aregular maintenance and testing regime to
LFG, ensure accuracy.

5. Medium Yes Regular mai ntenance should ensure optimal operation of flares. Flare efficiency

FE should be checked quarterly, with monthly checksif the efficiency shows

significant deviations from previous values.

6. Low Yes The gas analyser should be subject to aregular maintenance and testing regime

WeHay to ensure accuracy.

10
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Miscellaneous Parameters

Factor Used for Converting Methaneto Carbon Dioxide Equivalents'

Factor used (tCO.e/tCH,) Period Applicable | Source
21 1996-present Revised 1996 IPCC Guidelinesfor
National Greenhouse Gas Inventories

! Thistableis updated as reporting guidelines are modified.

Conversion Factors'

Factor Unit Period Applicable Description/Sour ce

Methane Density At standard tonnes |Default
temperature and | CH/m°CH,
pressure (0
degree Celsius
and 1,013 bar)
the density of
methaneis
0.0007168
tCH,/m°CH,

11
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Annex 1
Tool for the demonstration and assessment of additionality
1. This document provides for a step-wise approach to demonstrate and assess additionality. These

steps include:
e Identification of alternatives to the project activity;
e Investment analysis to determine that the proposed project activity is not the most
economically or financially attractive;
e Barriers analysis;
e Common practice analysis; and
e Impact of registration of the proposed project activity as a CDM project activity.

Based on information about activities similar to the proposed project activity, the common practice
analysis is to complement and reinforce the investment and barriers analysis. The steps are summarized
in the flow-chart at the end of this document.

2. The document provides a general framework for demonstrating and assessing additionality and is
to be applicable to a wide range of project types. Particular project types may require adjustments to this
framework.

3. Project participants proposing new baseline methodologies may incorporate this consolidated
tool in their proposal. Project participants may also propose other tools for the demonstration of
additionality to the Executive Board for its consideration.

Step 0. Preliminary screening based on the starting date of the project activity

The Marrakesh Accords and decision 18/CP.9 provide guidance on the eligibility of a proposed CDM
project activity which started before registration'.

1. If project participants wish to have the crediting period starting prior to the registration of their
project activity, they shall:

(a) Provide evidence that the starting date of the CDM project activity falls between
1 January 2000 and the date of the registration of a first CDM project activity, bearing in
mind that only CDM project activities submitted for registration before 31 December
2005 may claim for a crediting period starting before the date of registration; and

(b) Provide evidence that the incentive from the CDM was seriously considered in the
decision to proceed with the project activity. This evidence shall be based on (preferably
official, legal and/or other corporate) documentation that was available to third parties at,
or prior to, the start of the project activity.

! For more information see decisions 17/CP.7 and 18/CP.9 (documents FCCC/CP/2001/13/Add.2,
FCCC/CP/2003/6/Add.2) and the Glossary of CDM terms contained in the guidelines for completing the project
design document (CDM-PDD) available on the UNFCCC CDM web site: unfcce.int/cdm.
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Step 1. Identification of alternatives to the project activity consistent with
current laws and regulations

(Note: In accordance with guidance by the Executive Board, consistency is to be ensured between
« . . « . .. 2
baseline scenario” and “baseline emissions’”)

Define realistic and credible alternatives’ to the project activity(s) that can be (part of) the baseline
scenario through the following sub-steps:

Sub-step 1a. Define alternatives to the project activity:

1. Identify realistic and credible alternative(s) available to the project participants or similar project
developers® that provide outputs or services comparable with the proposed CDM project activity’. These
alternatives are to include:

e The proposed project activity not undertaken as a CDM project activity;

e All other plausible and credible alternatives to the project activity that deliver outputs and on
services (e.g. electricity, heat or cement) with comparable quality, properties and application
areas;

e Ifapplicable, continuation of the current situation (no project activity or other alternatives
undertaken).

Sub-step 1b. Enforcement of applicable laws and regulations:

2. The alternative(s) shall be in compliance with all applicable legal and regulatory requirements,
even if these laws and regulations have objectives other than GHG reductions, e.g. to mitigate local air
pollution.® (This sub-step does not consider national and local policies that do not have legally-binding
status.”).

3. If an alternative does not comply with all applicable legislation and regulations, then show that,
based on an examination of current practice in the country or region in which the law or regulation

? Please refer to paragraph 2 of Annex 3 of the report of the Executive Board at its ninth meeting, see:
http://cdm.unfccc.int/EB/Meetings/009/eb09repa3.pdf.

3 Reference to “alternatives” throughout this document denotes “alternative scenarios”.

* For example, a coal-fired power station or hydropower may not be an alternative for an independent power
producer investing in wind energy or for a sugar factory owner investing in a co-generation, but may be an
alternative for a public utility. Alternatives are, therefore, related to technology and circumstances as well as to the
investor.

> For example, the outputs of a cogeneration project could include heat for on-site use, electricity for on-site use, and
excess electricity for export to the grid. In the case of a proposed landfill gas capture project, the service provided
by the projects includes operation of a capped landfill.

% For example, an alternative consisting of an open, uncapped landfill would be non-complying in a country where
this scenario would imply violations of safety or environmental regulations pertaining to landfills.

7 This aspect may be modified based on forthcoming guidance from the Executive Board on national and sectoral
policies.
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applies, those applicable legal or regulatory requirements are systematically not enforced and that non-
compliance with those requirements is widespread in the country. If this cannot be shown, then eliminate
the alternative from further consideration;

4, If the proposed project activity is the only alternative amongst the ones considered by the project
participants that is in compliance with all regulations with which there is general compliance, then the
proposed CDM project activity is not additional.®

— Proceed to Step 2 (Investment analysis) or Step 3 (Barrier analysis). (Project participants may also
select to complete both steps 2 and 3.)

Step 2. Investment analysis
Determine whether the proposed project activity is the economically or financially less attractive than
other alternatives without the revenue from the sale of certified emission reductions (CERs). To conduct
the investment analysis, use the following sub-steps:
Sub-step 2a. Determine appropriate analysis method
1. Determine whether to apply simple cost analysis, investment comparison analysis or benchmark
analysis (sub-step 2b). If the CDM project activity generates no financial or economic benefits other
than CDM related income, then apply the simple cost analysis (Option I). Otherwise, use the investment
comparison analysis (Option II) or the benchmark analysis (Option III).

Sub-step 2b. — Option 1. Apply simple cost analysis

2. Document the costs associated with the CDM project activity and demonstrate that the activity
produces no economic benefits other than CDM related income.

— If'itis concluded that the proposed CDM project activity is not financially attractive then proceed
to Step 4 (Common practice analysis).

Sub-step 2b. — Option I1. Apply investment comparison analysis
3. Identify the financial indicator, such as IRR’, NPV, cost benefit ratio, or unit cost of service (e.g.,

levelized cost of electricity production in $/kWh or levelized cost of delivered heat in $/GJ) most suitable
for the project type and decision-making context.

¥ This provision may be further elaborated depending on deliberation from the Board regarding requirements for the
renewal of a crediting period.

? For the investment comparison analysis, IRRs can be calculated either as project IRRs or as equity IRRs. Project
IRRs calculate a return based on project cash outflows and cash inflows only, irrespective the source of financing.
Equity IRRs calculate a return to equity investors and therefore also consider amount and costs of available debt
financing. The decision to proceed with an investment is based on returns to the investors, so equity IRR will be
more appropriate in many cases. However, there will also be cases where a project IRR may be appropriate.
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Sub-step 2b — Option III. Apply benchmark analysis
4, Identify the financial indicator, such as IRR', NPV, cost benefit ratio, or unit cost of service

(e.g., levelized cost of electricity production in $/kWh or levelized cost of delivered heat in $/GJ) most
suitable for the project type and decision context. Identify the relevant benchmark value, such as the
required rate of return (RRR) on equity. The benchmark is to represent standard returns in the market,
considering the specific risk of the project type, but not linked to the subjective profitability expectation
or risk profile of a particular project developer. Benchmarks can be derived from:

e Government bond rates, increased by a suitable risk premium to reflect private investment and/or
the project type, as substantiated by an independent (financial) expert;

e Estimates of the cost of financing and required return on capital (e.g. commercial lending rates
and guarantees required for the country and the type of project activity concerned), based on
bankers views and private equity investors/funds’ required return on comparable projects;

e A company internal benchmark (weighted average capital cost of the company) if there is only
one potential project developer (e.g. when the project activity upgrades an existing process). The
project developers shall demonstrate that this benchmark has been consistently used in the past,
i.e. that project activities under similar conditions developed by the same company used the same
benchmark.

Sub-step 2c. Calculation and comparison of financial indicators (only applicable to options II and
1II):

5. Calculate the suitable financial indicator for the proposed CDM project activity and, in the case
of Option II above, for the other alternatives. Include all relevant costs (including, for example, the
investment cost, the operations and maintenance costs), and revenues (excluding CER revenues, but
including subsidies/fiscal incentives'' where applicable), and, as appropriate, non-market cost and
benefits in the case of public investors.

6. Present the investment analysis in a transparent manner and provide all the relevant assumptions
in the CDM-PDD, so that a reader can reproduce the analysis and obtain the same results. Clearly
present critical techno-economic parameters and assumptions (such as capital costs, fuel prices, lifetimes,
and discount rate or cost of capital). Justify and/or cite assumptions in a manner that can be validated by
the DOE. In calculating the financial indicator, the project’s risks can be included through the cash flow
pattern, subject to project-specific expectations and assumptions (e.g. insurance premiums can be used in
the calculation to reflect specific risk equivalents).

7. Assumptions and input data for the investment analysis shall not differ across the project activity
and its alternatives, unless differences can be well substantiated.

' For the benchmark analysis, the IRR shall be calculated as project IRR. If there is only one potential project
developer (e.g. when the project activity upgrades an existing process), the IRR shall be calculated as equity IRR.

" This provision may be further elaborated depending on deliberations by the Board on national and sectoral
policies.



\%’ W) UNFCCC/CCNUCC ,
2 UNFOCC
S——— R ’

CDM - Executive Board

EB 16
Report
Annex 1
page 5
8. Present in the CDM-PDD submitted for validation a clear comparison of the financial indicator
for the proposed CDM activity and:
(a) The alternatives, if Option II (investment comparison analysis) is used. If one of the

other alternatives has the best indicator (e.g. highest IRR), then the CDM project activity
can not be considered as the most financially attractive;

(b) The financial benchmark, if Option III (benchmark analysis) is used. If the CDM project
activity has a less favourable indicator (e.g. lower IRR) than the benchmark, then the
CDM project activity cannot be considered as financially attractive.

Sub-step 2d. Sensitivity analysis (only applicable to options II and I11):
9. Include a sensitivity analysis that shows whether the conclusion regarding the financial
attractiveness is robust to reasonable variations in the critical assumptions. The investment analysis
provides a valid argument in favour of additionality only if it consistently supports (for a realistic range
of assumptions) the conclusion that the project activity is unlikely to be the most financially attractive (as
per step 2c para 8a) or is unlikely to be financially attractive (as per step 2c para 8b).
— If after the sensitivity analysis it is concluded that the proposed CDM project activity is unlikely to
be the most financially attractive (as per step 2c para 8a) or is unlikely to be financially attractive (as
per step 2c para 8b), then proceed to Step 3 (Barrier analysis) or Step 4 (Common practice analysis).
— Otherwise, unless barrier analysis below is undertaken and indicates that the proposed project
activity faces barriers that do not prevent the baseline scenario(s) from occurring, the project activity
is considered not additional.
Step 3. Barrier analysis

If this step is used, determine whether the proposed project activity faces barriers that:

(a) Prevent the implementation of this type of proposed project activity; and

(b) Do not prevent the implementation of at least one of the alternatives.

Use the following sub-steps:

Sub-step 3a. Identify barriers that would prevent the implementation of type of the proposed project
activity:

1. Establish that there are barriers that would prevent the implementation of the type of proposed
project activity from being carried out if the project activity was not registered as a CDM activity. Such
barriers may include, among others:

Investment barriers, other than the economic/financial barriers in Step 2 above, inter alia:
- Debt funding is not available for this type of innovative project activities.
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- No access to international capital markets due to real or perceived risks associated with
domestic or foreign direct investment in the country where the project activity is to be
implemented.

Technological barriers, inter alia:

- Skilled and/or properly trained labour to operate and maintain the technology is not
available and no education/training institution in the host country provides the needed
skill, leading to equipment disrepair and malfunctioning;

- Lack of infrastructure for implementation of the technology.

Barriers due to prevailing practice, inter alia:
- The project activity is the “first of its kind”: No project activity of this type is currently
operational in the host country or region.

The identified barriers are only sufficient grounds for demonstration of additionality if they would
prevent potential project proponents from carrying out the proposed project activity if it was not expected
to be registered as a CDM activity.

2. Provide transparent and documented evidence, and offer conservative interpretations of this
documented evidence, as to how it demonstrates the existence and significance of the identified barriers.
Anecdotal evidence can be included, but alone is not sufficient proof of barriers. The type of evidence to
be provided may include:

(a) Relevant legislation, regulatory information or industry norms;

(b) Relevant (sectoral) studies or surveys (e.g. market surveys, technology studies, etc)
undertaken by universities, research institutions, industry associations, companies,
bilateral/multilateral institutions, etc;

(© Relevant statistical data from national or international statistics;
(d) Documentation of relevant market data (e.g. market prices, tariffs, rules);
(e) Written documentation from the company or institution developing or implementing the

CDM project activity or the CDM project developer, such as minutes from Board
meetings, correspondence, feasibility studies, financial or budgetary information, etc;

® Documents prepared by the project developer, contractors or project partners in the
context of the proposed project activity or similar previous project implementations;

(2) Written documentation of independent expert judgements from industry, educational
institutions (e.g. universities, technical schools, training centres), industry associations
and others.

Sub-step 3 b. Show that the identified barriers would not prevent the implementation of at least one of
the alternatives (except the proposed project activity):

3. If the identified barriers also affect other alternatives, explain how they are affected less strongly
than they affect the proposed CDM project activity. In other words, explain how the identified barriers
are not preventing the implementation of at least one of the alternatives. Any alternative that would be
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prevented by the barriers identified in Sub-step 3a is not a viable alternative, and shall be eliminated from
consideration. At least one viable alternative shall be identified.

— If both Sub-steps 3a — 3b are satisfied, proceed to Step 4 (Common practice analysis)
— If one of the Sub-steps 3a — 3b is not satisfied, the project activity is not additional.

Step 4. Common practice analysis

The above generic additionality tests shall be complemented with an analysis of the extent to which the
proposed project type (e.g. technology or practice) has already diffused in the relevant sector and region.
This test is a credibility check to complement the investment analysis (Step 2) or barrier analysis

(Step 3). Identify and discuss the existing common practice through the following sub-steps:

Sub-step 4a. Analyze other activities similar to the proposed project activity:

1. Provide an analysis of any other activities implemented previously or currently underway that are
similar to the proposed project activity. Projects are considered similar if they are in the same
country/region and/or rely on a broadly similar technology, are of a similar scale, and take place in a
comparable environment with respect to regulatory framework, investment climate, access to technology,
access to financing, etc. Other CDM project activities are not to be included in this analysis. Provide
quantitative information where relevant.

Sub-step 4b. Discuss any similar options that are occurring:

2. If similar activities are widely observed and commonly carried out, it calls into question the
claim that the proposed project activity is financially unattractive (as contended in Step 2) or faces
barriers (as contended in Step 3). Therefore, if similar activities are identified above, then it is necessary
to demonstrate why the existence of these activities does not contradict the claim that the proposed
project activity is financially unattractive or subject to barriers. This can be done by comparing the
proposed project activity to the other similar activities, and pointing out and explaining essential
distinctions between them that explain why the similar activities enjoyed certain benefits that rendered it
financially attractive (e.g., subsidies or other financial flows) or did not face the barriers to which the
proposed project activity is subject.

3. Essential distinctions may include a serious change in circumstances under which the proposed
CDM project activity will be implemented when compared to circumstances under which similar projects
where carried out. For example, new barriers may have arisen, or promotional policies may have ended,
leading to a situation in which the proposed CDM project activity would not be implemented without the
incentive provided by the CDM. The change must be fundamental and verifiable.

— If Sub-steps 4a and 4b are satisfied, i.e. similar activities cannot be observed or similar activities
are observed, but essential distinctions between the project activity and similar activities can
reasonably be explained, please go to step 5 (Impact of CDM registration).

— If Sub-steps 4a and 4b are not satisfied, i.e. similar activities can be observed and essential
distinctions between the project activity and similar activities cannot reasonably be explained, the
proposed CDM project activity is not additional.
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Step 5. Impact of CDM registration

Explain how the approval and registration of the project activity as a CDM activity, and the attendant
benefits and incentives derived from the project activity, will alleviate the economic and financial
hurdles (Step 2) or other identified barriers (Step 3) and thus enable the project activity to be undertaken.
The benefits and incentives can be of various types, such as:

e Anthropogenic greenhouse gas emission reductions;

e The financial benefit of the revenue obtained by selling CERs,

e Attracting new players who are not exposed to the same barriers, or can accept a lower IRR (for
instance because they have access to cheaper capital),

e Attracting new players who bring the capacity to implement a new technology, and

e Reducing inflation /exchange rate risk affecting expected revenues and attractiveness for
investors.

— If Step 5 is satisfied, the proposed CDM project activity is not the baseline scenario.

— If Step 5 is not satisfied, the proposed CDM project activity is not additional.
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