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RO L Z A%, 2004 4 £ TITED 9B5%%, 2006 £ TIZT R TDONRT A %
ELTHZLEEZHEEL TS,

(2) HA L ORF G

AARESVEE OERIERICED &, 740 VB OEGMFEERLE LT, BARITK
ENZIRWTH 2 fLOHIALZ DT D, E7%t B i BIEBE, ANES AT
FL VoI REMN D, PER, UA YRR O TR A 2 T
XTW5, tHEAME TH, LEMEPBETHDL, FHESHIT7 4V ED
TRFMEF AN TN D, (K 4)

13,000
11000 | B B B 1 27,500
_ ™ T 1 22,500
9,000 R /_4.0. o—T® | 17,500
7,000 || |_— . Lo
5,000 1 12.500
3,000 1 7.500
1,000 1 2,500 P
-3,000 | % % // %/ | 1 -7,500 | _o_
-5,000 -12,500

1996 1997 1998 1999 2000 2001 2002

4 74V ECORBESOHS
(s AARENEE B —L2—2 http://www.mofa.go.jp)

7 b EGOZESAEFEIL, 2002 FEO#EH THRE| > = TIEIC 147K E,
2R, AT EiroTn5,

12


http://www.mofa.go.jp/

3.4

T4V DOBEBNEFICONT, XA XF—EFOAETHIHEBRBLO 74U
VIR LF—EE (2002-2011 ) B ELET S,

34.1
74 Ve OEEF T, EEMM, KB L TERERMO 3 2IZXg s
o,

[E'E ¥ /12341 Td 5 Nationa Power Corporation (NPC) 7%, HATHEEA L, M
Ho/NEkE ) E3E#E (Independent Power Producers: IPP) /2L E&E LTV 5, 3
BIFEHNCHTZD NPC O ETh o722, 1987 FITYKFD 2T YV 2« TF ) KH
FENEA L, FUEEMZAY 1995 AT SNIRITHAT Sz, EEFEEICRMO
Z NE B 5 KHEGES (Executive Order No. 215: EO 215) (2 L W fEfn S, BRI
& DB,

NPC I A MEEBERXCREERSITEEL TV D, o, @l R 2 da
L TEEREANDR 4 2B HEED NPC OB FIZEM S5,

T Ra— Y~ OREE, FERSTHT HARCENTRY, FILv=T
#7/1 (ManilaElectric Company: MERALCO) <°, H#iJ7 HiGIRFTA D%, £ L%
< OBENLFREAENEOMHfMmERA->TWND,

T4V EANAIBWTIL, TR —EN R F—EFITKT DEIR O Ha %
RE L. ESEEALST (National Electrification Administration: NEA) 7578 /7L [FIfES
OB X ORI % Ehid 5,

2001 IRk L 7= ) 2E R dUEE (RA9L36) | —\ZEIER T R D
ZeE L, ZHIFHREBEBB IO E Y & — Lméﬁﬁfié‘»ﬁibﬂﬂ NPC Dt 5
BT D72 TH D, H 12, NPC OEEALIZ L Y . NPC OREHM &2 It
LI EOBE N L REIO E, T A—TRNCERERT 5, 29 LTREDEE &
D, BRI L CEIME A5 & T 200 EEO B TH S,

3.4.2
Y 7 2 —RBDOSHNZHOWNT, 7 ) B R )L X —FHl] 2002-2011 4F & KL TR R

13



Do

BB ¥ —

EIOEPEL O E & L C., National Transmission Company (TRANSCO) % All7%
NPC 7> 5810 3, NPC @ &£ BRI L O O TR %%%ﬁ%\ﬂ0¢ﬁ
X, =X —HHlZB% (Energy Regulatory Committee: ERC) 23 Hifil L T\ 5,

BT 5 —
Ty R P ORI, BRSO TLART & 7B M OB
WRO O, FICHANRE S ¥ —ThH 0T, HRERERRNE~T% R
BT B 3B A AL, fITRICOVTIRIY ERC ORI AT 5,

BHHFEHRLA (Electric Cooperatives)

E % %EAL/T (National Electrification Administration: NEA) & HiJ5 HiGIR2SE% S L 7=
[, Rural Electric Cooperatives (REC) & HIFiEH., ECEEF R, NPC B IO
IPPrBENZENAN, #ita—Y—ICE N 2469 5, RA9L36 (38 /1 Al
A, REBEAOHEA LI, HEFICH L TINE TRV MARELZRZT X
IEFE LTS, Fo, IEABKINTE S SRR &4ETH % Cooperative Development
Authority @ F CHRRASFEORBIZHREL T 220>, & D WIFBR A HERF T 2 2203
N EFIRL TEINWZ &2 o T D,

RA9136 (2 L 2 &, BRSO FiFIlz oW Tik, 2001 4E 8 A b FEhid 5 L 9
EH LN TEY NPCIZHEMIE 2 IkWh 720 0.3 XV T4 5 Lk 9 BHEATT .
i SN TW5B,

3.4.3
RA9136 [34&E T D&E|Z LL T ORRIZED TV D,

o T RXNF—4 (Department of Energy: DOE)
BHEROBURSIZEZHME L U THRE L. FZEROMEYCEED Ei 4 BEH L.
BIE O ENZE NG 2R+ 5, E72. RAIIZ6 DHIEDHZR - i,
BLORLIFEUNIZHE Y EH AR > Mifis (Wholesale Electricity Spot Market:
WESM) DRIRRDOIEZ AV, T — IV OREZITR I,

e [E > EIVF (National Electrification Administration: NEA)
R DO BEAL 2R E T H&E 2 5,

14



o BHEER I UCAMEEHE /A (Power Sector Assets and Liabilities Management
Corp.: PSALM)
[HEE =t (NPC) ODEENAIMIN IS I H>EHL, £72, NPC ©
EBSHR D I % T2 T 2D T2 DITER L ST,

e EEBHSH (National Power Corporation: NPC)
74 VO OEITEIHEE D, PSALM ~RRFTOREEEDE %
T2,

o IXNX—HHIZEZESE (Energy Regulatory Committee: ERC)
THNAX—IENZET L, BEBLOENHGSHEROBRSZRET 5, £
oo ZOBFNEIEIAT b D X OEHRL, WEEREICEZD D, = F
a—P—[a T E MRS 2 R E, BIE, AT DR A RO,

3.4.4
Z 2T, 74 U B =R LK —HE 2002-2011 4 (Philippine Energy Plan: PEP
2002-2011) (2L V. FEOTRLF—FEBL L OMGH 2 E%57 5,

T, TR — 7 F—ICRELNTZ BRI, LTD6RTH D,

o WEMTRENONBIL =XV —2 4655,

o WAL Lc, AFHOBRHEMNL T XX — il 2 ET 5,

o TRTONTUHAEBEIT D,

o IRNFX—EI X —HEBEHICAB{LT L2H T, HEFEORIRETD,
o JU—UTHEORNTRLF—IRE - HINFB LA 7 T 28T 5,
o EHABIUVHEHEEHSZIZEWT, HiliBis s EHOAIME BT,

3.4.4.1

2000 fED T 4 U B DO IR RV F—HEEIT, 249 A E E ALY
(Million Barrels of Fuel Oil Equivalent: MMBFOE) T, RifEX Y & 1L6% N L 7=,
ANIEZR 2N B L Z OBEANIEET - A ATHE = 1 /L % — (New Energy and Renewable Energy:
NRE) OFIANFEE 772 TH D (£ 3), NRE I 1999 4 70.0 MMBFOE »> 5
2000 21T 6.9% ML, BIKD 30% % 56D T\ 5,

15



#£3 74V EVE R RLFT—IHEE (1999-2000 )
(EE BN Am#E e 5310 MMBFOE)

1999 2000 HE EHER
THE & (%) THE & (%) (%)

EET RLF— 106 433 12 44.9 5.0
PR 0 0.1 0 0.1 -5.7
RIRIT A 0 0.0 0 0.0 34.2
R 4 1.6 4 1.8 12.9

K 14 5.6 12 5.1 -11.1
Hh#h 18 75 20 8.2 7.9

B - PR AT R L ¥ — 70 28.6 75 30.1 6.9
AT RV — 139 56.7 138 55.2 -1.2
i 122 498 113 455 74
iR 17 6.9 24 9.7 43.4

B 245 100.0 249 100.0 1.6
PER(i! 123 50.0 114 45.6 -7.4

FEA 123 50.0 136 54.0 10.3

(Hi#: DOE *Philippine Energy Plan 2002-2011")

=7 MR XX — ORI L, FEOWAT VX —8 (B
FOHEK) 13 1.2% 4 LTz,

BB, ETHMORRE R L7 2—21%, LLFOm THhsH, ADik, 2002
D795 HHAND, 2011 4F121L 933 B W ANETHINT 5 LA TWD, £/, PEP
2002-2011 (%, FHFE AL 10 4E T 1 8L L2720 25 US KLz b &Pl L
TWb, AMEBEIZOWTIE, 74 VB RYO%F KL — F & 2001 £ L~L (1
US F/L=50.00 ) ZHEFF$ 2 EEL TWVD,

PEP2002-2011 (%, mikE IR E OHAE ORFERE THIICEDE T, X5 Dk
WCEDEEZTHIL TV D,

16




120,000

100,000 -

<
= 80,000

? 4

60,000 -

40,000

2001 02 03 04 05 06 07 08 09 10 11

5 GDPKEIZLDEITFEOHER TH
(H{#: DOE “Philippine Energy Plan 2002-2011")

PEP2002-2011 Tid, ENFZEIISBOMBFEIIC I VHERT L PHIL, =X
JLF—EEHFEIZ LC 2002 4> 1,000 XY 7= 10 46.6 KWh 725, 2011 4121% 62.9
KWhiZ72% & HTWDH, ANH 1 ANE7-0 OFE T ETlE, 10 47T 2002 4D 602.7 kWh
235 2011 A1 1,175.5 KWh ~E 595 & LT\ 5, HEERE AR Z T 2
(2o, B FEE T 2002 4F D 47.9 TWh (terawatt-hours) 7> 5 2004 421X 57.0 TWh,
% LT 2011 F121% 110.2 TWh & T 9.7% D INC 72 5 & RIS TV D,

BVTER 4 IZERMY AT O = FENFEETNZ TS, A0y =7

R ANEHE S LTV DL Y TR, 2002~2011 4R D 10 AERIC. TFEETHE 9.3%
DN E 72 2% FIARTH B~

17



£4 FHUATAOE— I BENTEEETN (GDP ERE~—2 5 —2)

(BT MW)
NN T % ~ 7 % I F 7 % 7/I)Uko:/éﬁ§
i UL B RiE | AT AR D U2 15 271
2001 5,960 996 939 7,895
2002 6,293 1,082 1,015 8,390
2003 6,830 1,192 1,109 9,131
2004 7,458 1,305 1,220 9,983
2005 8,143 1,459 1,349 10,951
2006 8,915 1,619 1,502 12,036
2007 9,762 1,790 1,676 13,228
2008 10,689 1,977 1,874 14,540
2009 11,705 2,203 2,101 16,009
2010 12,816 2,430 2,360 17,606
2011 14,038 2,657 2,630 19,325
FEELHER

2002-2004 8.9% 9.8% 9.6% 9.1%

2005-2011 9.5% 10.5% 11.8% 9.9%

2002-2011 9.3% 10.5% 11.2% 9.7%

(Hi#: DOE *Philippine Energy Plan 2002-2011")

3.4.4.2

74V EVEE, ENERALX—OFHAEHEL, =X LX—BHEDO LF
28TV 5, PEP2002-2011 O H#IIZIE, &7 1,933.2 MMBFOE % [ENFE = L
X0 EFIAENTWD, TONRIX, #IE, RIRT A, K7 & LW AT,
NRE 23 f0ii # 595 LA 6NTW5D (¥ 6),

10% 5%

18%

47%
1,933.2 MMBFOE

6 [EFET R AT (2002~2011 4)
(Hi #i: DOE “Philippine Energy Plan 2002-2011")
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PEP2002-2011 ClE, T XV F—% 7 X — (BT H IR 28 RO EE % |
ENT R X—EROLRESRE - FIFHOMRE - BIRBS L OFIHZkE L. 2 OBRICER
BICR S LS EBMICHS OB XN X — 2B G LT5L LT0nDE, &
Sz, BABLOHEENEHMAICB W CTENEZ R AT =N EKBRA SN Z &
HIET.

TRNAF—AGOEERIZONTIE, BITFO X 5 e BEE-PREN @ S T 5,

1) HERSE FHRE I EMRE 1602 BiE (BUR. KEICRWT 247),

2) BiLWBREEMEOHKM 2 Z 5 =X —T n P = s b EERIICERT S,

3) M AJFIIIC K LTSI O & D ENE R LXF — &R ZFHRET 5,

4) =X —EFEBARIX, JoE R (Indigenous People's RightsAct: IPRA) 35
& ONE S AR sk B2 7% (National Integrated Protected Areas System Act:
NIPAS) DOBJHFIHIZHA T 5 & Th D,

5) BRI D 72O DF 1= 72/ N 2L X —FHE DA LETH D,

3.5NRE

7 r ABHED Bk & RELE WD 58O T, DOE Tislfe & NRE OBFE R L
UHIAEHREET D & LT D, 7« U B O NRE #HHE(IE, 2006 4 F TIZTXTDH
FEHIDNT o HAPNEDOEEEZZTOENL LTV zxrF—k s ¥
—OFEHEOIEZHIE LTWD, D72 PEP2002-2011 THRIE V72
RIZLLTFo@EY Th 5,

o HEIEZRBORERBIOHE
TANF—HAROM B L BUFORNBERGE I OSEZO 720, NRE &R &
BAROFM 2 HEES 5,

e NRETHOERK
NRE 7m ¥ =7 FIAFEESZDOBEN T Ra—HF =7 74 F 2 AHT
XHET D, £72. NRE IZOWTOBEZIEECHHE 7' 1 7T hie & & FEfi L,
BRI R E LT, NRE OB RUICEE D D,

e NRE MG 2 BUF D&% E O FHREM

19



THRNAX—EIE, NRE 77T L& EHICRE L, NREt&Z ¥ —0DEIZ
BT, TOREEZHMIT 5,

LEDOHIRRBOT D, TROBMAEmMSND Z L Lmos>TND,

FAEIRE L OFERMEIICI T 5 NRE & AT ADHRIE

itk = & D= ROV X —FHE L O O E OFIEELIC X B RO B LS
NRE Z 7 % —®D A ——D7=HIZEE LW HHERE O

K DO REEIRICH 5 NRE 52 fH#EMR O HEE

NRE ¥ A7 A D5k

X 0 & EE e NRE 1220 T ORFZE & B Okl

TR T OB HEIT KR D RBRIR AR O DB Jih

(1) 7%
NRE 4% 3% 2002 4£ F TIZ 79.5 MMBFOE |Z3% L, 2011 4£}% 115.2 MMBFOE |2

RS2 RIABLTH D, ZD I B A< AN 111.0 MMBFOE T, 2011 D4
NRE = /L¥ — e & 96.4% % Hd 5 L FHIEN TS, —J ., KBt /M
BOKT), B3 O (). W 7)) 1%, 2004 /£ 0.7 MMBFOE 75 2011
21X 42 MMBFOE 12 2. % & RIAE T D (F5),

20



#£5 #H HARED RV —FIETH|
(BEAT: AIM#ETE 5 /3L )L MMBFOE)

2001 2002 2004 2011
IINHAEIK 7 0.0 0.0 0.0 0.1
JEiWa) 0.0 0.4 0.4 2.0
Ny 0.2 0.2 0.3 0.9
HEE (K0, W 7)) 0.0 0.0 0.0 1.2
NA F~ A 77.8 78.8 86.7 111.0
FaHEt Y 0.2 0.3 0.4 1.0
0.0 0.0 0.5 15

INH A 11.1 11.2 123 15.6

HI 7% 12.0 12.2 133 17.0
7% 5.0 5.1 5.7 7.7
PESEFEIEWY) 0.0 0.0 0.0 0.0
REEAR B 44.2 44.9 48.7 61.2
VN 5.4 5.4 5.9 7.1
&t 78.0 795 87.4 115.2
FIEH 55.9 56.7 61.1 74.7
PEZE - PH¥EH 22.0 22.7 24.8 329
SR 0.1 0.1 14 7.6

(H#h: DOE “Philippine Energy Plan 2002-2011")

F72. NRE (FZAA A~ ) OFERFIPEITHRFETHY . 2004 FITiX
61.1 MMBFOE T, & NRE ® 70%% 5 LB 2 b TW\Wb, ZhuIxiL, F¥
BXOT¥EYE 7 ¥ —Ti% 2002 #1121 22.7 MMBFOE (NRE 2 v 7 A 2{K? 28.5%)
THDHMR, TNHEENOEMICH D, £z, —fRFETHOFIH S 2004 05 %
TV ERENTND,

(2) ffs

Z Z ik, PEP2002-2011 HIfEIC A1 5 NRE fifiic oW Tk 5,

74 U ECONRE & W, BIEEER S OITET) IBOKT) A A~ A
Z L TR ETH D, FETIE, BREE L RSO &EICE2, NRE Bi% %
T HEREZ B> TnD (£6),

21



726 NRE OFEARBIH@E (2000 4)
(A7 AR E 531 MMBFOE)

BRI AEpE R %
NA A~ R 74.9 99.8
F & PEt 0.1 0.2
NI A 10.7 14.2
HR—F-7% 11.6 15.4
FH) 7k 4.7 6.3
AbF, BEFEARKS 38.1 50.6
ND 5.2 6.9
DM A F = A 4.6 6.1
Z D 0.2 0.2
PEEFEIEY) 0.0 0.0
INERRK ) 0.0 0.0
J& 7 0.0 0.0
NS 0.2 0.2
&5t 75.1 100.0

(Hi#: DOE “Philippine Energy Plan 2002-2011")

PEP 2002-2011 Ci% NRE BH¥ (24720 . LATO HEZEH T\ 5,

1) Eix, REICED NRE FEEOFRAEEL, TOXE — L AZEMT 5 2
L,

2) [EiX, PR LR —EPRRUCK L, A b - (S5 - S0 - FIFTREEIC R
WTCHFIID0HLE N M52 L,

3) EE. fEHIOEIRR EORERE, BLOBREOREICRESERT L Z &,

7235, 2004 FEHIDIZFER SN [7 0 U =)L F—FHE 2004~2013 7] [T
BWT, 74U ENIHTIAT RLE —~OEFEZIME L, ENED R L —
DOHNTHRFICHEMREZ XL —ICHATESFREZRBE L, £, =R/LF
—H#GE % | 2004 4> 5 O 10 4E[E] TFH) 50%I2 5| & EIF, & HicTEfF4iE 2013
EFETITE BBWICTDHE LTS, 20X BEEEERTL-OICL, 4%
74V EREEOH - AR AL —OFHAEMMEICSOICENTLHHD
EEbND,

2004 FE12 1%, AEENIC AOMW ORI ENR a2 I v a ryr EnsZ T BT 14

MMBFOE ® NRE &ERBEORFER~NMEESIND Z &2 oT0D, ZDO LD
12 LT 2011 4E £ Tlld. 7.6 MMBFOE O NRE A RZMER~HF 5T 5Ltk A
90

22



3.6

T4V ENIBITDHINA T RTHONWTIEL, FOEENMGEED,
265.8 MMBFOE 7> & 2011 4£(2 1% 318 BMMBFOE IZ7ET 5 L A H LTV 5 (F 7)),

2002 D

F7 B HAETRET RLX —EENMEHE
(WNT: A7 /5731 L MMBFOE)
A F A 2001 2002 2004 2011

7 8.1 8.3 8.7 10.3
gD T 23.9 24.2 24.8 27.2
NI A 18.9 19.3 20.0 22.8
AR - BEFEARKS 87.7 89.2 92.1 101.8
F ety 12.5 12.6 12.9 13.8
—RBEREY) (F3) 108.6 112.2 119.2 142.7
&8t 259.7 265.8 277.7 3185

(Hi4i: DOE “Philippine Energy Plan 2002-2011")

GHG

1999 £ 12 | 7 ¢ U B I EEAREA B Hs K (UNFCCC) ~D&NE & L
T, HEREBREE 7 7 > U 7« (GEF) 3 X OENERHFERIE (UNDP) D& &) 4%
\F. The Philippines Initial National Communication on Climate Change (PINCCC) #%

1ERk, FEM L7,

TR FEN 7 TULELOEANLRAETHDLZ Enb b, HERE
BEAl. FHUTEE S KEDZA L KEm D R 813, AEOMRICE > THRIE D
HRWHBETHD LB LTV D,

3.6.1 GHG

PINCCC 726, 74 VB DKL 7 X —B LD FAEFE2 5 O GHG HEH &
#3FE 8T,
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#£8 74 UEYDGHGHEH A X R Y — (1994 4)

(BANT: kton)

B - 58 co2 CH4 N20 NOx co | Nwvoc| so2
. TR F—
AL REL O BRBETS B 433.36)
1 TR L X—R 15,458 0.51 0.13 38.47 2.83 0.91
2. flik ¥ 8,980 8.08 1.12 60.93 986.71 13.81
3. 15,801 215 0.14 167.37 719.44 136.77
4. ISR R 3,368 0.06 0.00 0.63 013 0.03
5 —RFIE 2,544 72.83 0.92 29.22| 1,356.21 133.02
6. 23 1,185 0.11 0.01 1.08 0.22 0.05
B. JRERD & Ot
1953 10.32
2. i 0.47 0.62 16.83 7.61 8.94
C. ™A F~ A0 5 DHEH 48,490
T RLF = OPEH A 47,335 9453 231 298.00|  3,082.00 292.00 442.00
CO21f 5 47,335 1,985.22 717.16
CO2f A5t 50,038
Il. T¥%
A BEAU B 4771 2.87
B.{b% 0.33 0.01 0.22 1.46 9.81
C.7TAZ 7Lk 0.00 0.00 0.00 0.00
D. & ik L Ok 16.35
E. /L7 KR UME 0.12 0.44 0.29 0.56
F. &J& 4,318 0.11 0.00 0.08 2.99
G.uh—iRy 1,507
FEHED D DA FE 10,596 0.33 0.00 0.24 0.66 18.18 16.22
CO2ff 10,596 6.95 0.00
CO2f R A5t 10,603
TIN-=3
A EBNFEE 333.47 11.27
B. fafE 636.40
C. it UFfE X 0.30 0.00 0.14 7.94
D. TR DO REA) 20.30 0.50 18.10 427.30
E ¥+t 28.00
DD OPEH AR 990.47 39.77 18.24 435.24
CO2# 5 20,799.89| 12,329.63
CO2f &Rt 33,130
V. BE3EY)
A. —IXBEFEY 202.53
B. EN/PEFEIR 46.02
C. FEXEPEIR 43.83
D. 3.08
BEFEM M & OPEH A 292.38 3.08
CO24ati 6,140.06 953.94
CO2f R A5t 7,094
V. ZHIFIREOERE L OHE
A BRIAM A A~ 2 DEA -68,323
B. #RAR/ L HFI L O din 65,549 114.41 0.79 28.43] 1,001.11
A R kDR L OREN S P AR -2,774 114.41 0.79
CO24a% 2,774 2,403.00 245.00
CO2# A & 5 -126
ENGHGHEH AR 55,157 1,492.00 46.00 317.00| 3,518.00 310.00 459.00
CO21ff 55,581| 31,335.00| 14,246.00
EWNGHGHEHH A #HCOo2ii & 100,738

(H#h : PINCCC)
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P EZ 7 2 =Rl T & F9, HHRIH L ORI L OWREZ R
7ok 7 Z—Jlld GHG HEH &1, CO2 #i% T 100,864 kton Th -7 (£ 9, £DH
HAEGEL 2R AX— 7 X =N HEDTEY (K7),. 20t 7 % —I281F 5 GHG
OHE AN O FEEME S R CHL D,

ZD X9, GHG OHEHIZIE, =L F—k 7 X —NRKELEIRLTWAH Z &

#9 THFIHEEG N OCREEZERLS B2 X =15 O GHG HEH £ (1994 4)

v H— CO2 HEH & (kton)
T RILF— 50,038
T 10,603
=5 33,130
BEZEY) 7,094
o1 100,864

(Hi#h : PINCCC)

7%

0)
33% 49%

11%

7 THRIREORS LUOMEEZ RS © 7 ¥ — 5 O GHG HEH
(High : PINCCC)
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3.6.2

(1) =FAXF—k 7 F—

&b GHGHEHICEHBAL TWADIZT=RLF—k 7 ¥ —DOREHMHATH D, TD
Fa EITRELOBRBERF ICHEH S TV D, =3 vF—k 7 ¥ —HNO FALEMIC R T
% GHG HEH EOWNR % CO2 #a% T 10 (TR~ T,

#£10 =RV X—t 7 X —NTALEFH O GHG HEHEONER (1994 4F)

R CO2 HEtti & (kton)
HHE 15,508
T 4,359
T3 9,497
2 1,189
SEEL T 15,888
[GES 3,370
i 227

Al 50,038
(Hi88 : PINCCC)

(2) BEE o 2 —

FEFEME 72— 6O GHG HEH &%, At 7,094kton Tho7-, ZDk7 X —
N ARPIC R 2NFRIE, — B . BIBED O OBER. THBER, RIRT
b, FTH, —EEFRDNSOPEHEN S EE ED D, KHEIFEYME X OB
50 GHG e B % CO2 i TF 11127,

F U FEFEWEZ ¥ —N TR0 GHG HEHEDWNER (1994 4)

CO2 HEti& (kton)
— R BEFEY) 4,253
— I BEHR 966
T EEFEIR 920
PRIR 954
At 7,004

(Hi# : PINCCC)
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1994 4E 1\ —fRBEFEM ALY B ~E 1T 7= Z A D EIE, 4,200 kton & BAES S TW
Bo 722U, THUTIFNUES N2 o720 RIBICEEINTZEEMIIE ET
W, HESTHIZRE BIA E T2 BEEE ) B 1%, CO2 D 2L {5 DIR=EGN R A FFo A X
Y HA (CH4) 73 203 kton i S, Ziva: CO2#iHi 35 L 35 K% 4,253 kton D
CO2 IZfH% T 5,

3.6.3 PINCCC 2008 GHG
ZIZTliE, =¥ —t s X —LEFEY TV X —IZO\T PINCCC 23 FHld 25
PEHEIZIER T 5,

(1) =¥ —ks H¥—

TRNX—t 7 ¥ —F, FlfiE GHG #EHJAE L TEERRKENTHA I,
PINCCC 7%, 1999 FED 7 4 J B =X —HEO TR T HT=RNLF—I v 7
A BT U, BRENI O 2008 4F F T GHG HEHETHIIL, CO2 #H T 12
DY TH D,

# 12 2008 4 GHG HEH &1
{H#& & (MMBFOE) | CO2#kt& (kton)
R 56.99 31,055
Fii 195.3 80,840
KIRIT A 28.74 9,699
a8 281.03 122,344
(Hi#: PINCCC)

(2) BEFEME Y X —

1994 FEIZBIT D HEE A DI, BAAD 53.29% & RHATER Y, Zhis 2008 4
21X 68.82%ICE THIZ 5 L IAEN TS, ZHEEFEHIRD 2008 45T
2ANA 8872 BEHANCHETIED D &, e ARIE 1994 4£0 3,560 7 A75, 2008
FIZIL 6,060 T AIZIEZI L3 D Z L7 b,

ZONAEIMZ LY, —RBEEY ., FEB X OPEEDSN D OBER, RIRHHE
KT 5, FNHEIEY 72— b0, 2008 40 GHG HEH & THl%Z ., CO2 &

T#* 1312”7,

27



# 13 BEFEMT 7 Z—N FALEF 6 O GHG HEH & o B ds L O

FEEE) AL 1994 4F 2008 4
—fRBETE) 4,253 6,727
FRER L OFERER 0 b DBER 966 1,658
PRIR 954 1,259
=i 6,173 9,644

(8 PINCCC)

72%. PINCCC TliE, LitE#EM 7 ¥ —nb O EICZDMOE 7 % —0 FiL
P L DM EA I 2, 1994 2 HEICRSFIIC R > TR L7 E 2 A,
GHG i (3 CO2 #a%i T 1994 40> 100,738 kton 725, 2008 41213 195,091 kton
2725 TRIL TS, 199442 LT, ZAULFEIZ 94% b onE 720 | 43
B TIE 48% DN TH 5,

3.6.4 CDM

199247 H, 7 ¢4 VU 0%, EESEEEIIEFLSK (UNFCCC) (284 L., 1994
F 8 HICHSKERUE LT, £~ RAGEHEEEICIL 1998 4 4 H 15 HIZEA L.
20034 11 H 20 HIZHEHE L 7-.

PSRRI B A RTO 1991 4 5 HIZid, WH R K[URZERESMRICBEI3 2 B %
B2 (Inter-Agency Committee on Climate Change: IACCC) #Allz% L T\ %, IACCC
(21X 15 OBUFFEBIICIN 2. NGO L2 L CTH Y | K[MEEENCB b D ik~ 2 I5E) O
FHEE . KEE BRI OIRE, BLOVUNFCCC & ORI IT S 7 4 ) B o RLfiE
HEHOMED LD EAKE LTS, IACCC DHERKIZK 8 DL 91T/ ->TW5b,
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Chairman Co-Chairman

(DENR) (DOST)
Secretariat
(EMB-DENR)

Member Member Member Member
(DFA) (DOE) (NEDA) (PAGASA)
Member Member Member Member
(DPWH) (FMB) (Phil. Senate) (PNCC)

Member Member

(NAMRIA) (DOTC)

8 IACCC Dt
(Hi#i: The Philippines’ Initial National Communication)

7 4 U BEYH UNFCCC [ZH#EH L7z % The Philippines Initial National
Communication |Z LK #UiE, IACCC IIEREES L O RAREIRA (DENR) EH xRk &
L. BIEEE RS (DOST) BB s, ZEHZHL THWDLHET - MO Iz
X, 70 VB RG - HEREE - 0T (PAGASA) . SEE (DFA), 74 VB
A (TR OBRBEZES, =3V ¥—4 (DOE), ALFEIEKE (DPWH),
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HAHEHR (FMB) E#EE4 (DOTC). MFIIFTRW A EHESE (DA). EFRRE
#BI% R (NEDA). £ L TNGO & L TRBEEENCHEHDLL 7 1 VB Ry FU—2
(PNCC) 72 &35, FHJRIE, DENR OB~ A v i (EMB) Bd7z-
TW5, IACCC 1ET A U s Fhk 4 72 EBBEBIS O ) 25T, ZFF - ZHE
M« R X—2T, KELHETL2HEZITT>TWVD, ZhbHFEOHN, FEi
£, O % UNIDO ([E B4 T35 RS) 73 2002 4R 12 %84T L 7= Philippines Case Study:
Capacity Mobilization to Enable Industrial Projects under the Clean Development
Mechanism 7> & LA 24269 5,

(1) ZEEBIOCEHMOELRFHES TP =2

Philippine Climate Change Mitigation Program (PCCMP)

B4 Strategic Objective Grant Agreement 5 (SOAG5) & b, 7 ¢ U BV EREEA
FBELWIACCC IZ L V| United StatesAgency for Industrial Development  (USAID) @
W hEHTERSNh WD ERO e 7T A Thod, 207 a7 A0 I,
R RA B2 5 25 2 LR IEEHRT A (GHG) DOHEHOMT% 2002 4 %
TIZHHT 22 L TH D, FFIZ7 Y — 2 RER LU RTRET R L — D /]
REL, =X VX =22 B, B ¥ —dEDT-OOBIRRE AW LS
L2 LEEE-TND, ZOSOAGS 7T AL ->T, 25070V =7 bR
EiiEhTWb, e, TRELBEIEHE > ¥ — (Climate Change
Technology Information Center) DfIER]. 20 E2IX [T7 4 VB DT R /LF—
v B —tB T D, TGFEEE L LR LY AHIEA VA Ry LAY O
WE] Th o,

Asia Least Cost Greenhouse GasAbatement Srategy (ALGAS)

T YT BHFEHAT (ADB) (2 X o T 1995 4RI FE S v 7o [ENEPHJEFTET (UNDP) &
WEREREE 7 7 > U7 ¢ (GEF) LMK 7 vy =2 hTHDH, 74V LD GHG
e O BURFEATRE /) 2 145 L TZ OHEHEIRINEZ R L, BRI R O @0
MEHONCTLHIeODLEB T 77 A Th D,

Capacity Buildingin CDM

UNDP D& &E Z15T7 4 U B TEIE Sz COM D7D F ¥ X7 ¢ - &
NT 47l T 57y N CThHhDH, ZOo7ayey NOFEEAMIL, &£
1 CORSERENC L > T CDM IZOWTOHEZEDTHHH L L, CDM RN~
AV BN EDE ) R E LT ONERET DL ThoTe, Z OFRAERE
RIZENEZ, 74 VBT COM AR FEHERDBICETHELRFHITZ V7 LT
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W5, Thb b, RIETEHE ATRE /B O 7= O OEF R L L V= 3L ¥ —FHE
DFEFIR GHG A v XU M —DRARZFEEETEBY ., £72, ALGASDOT7r v =
7 N EOWFFEZE LT, GHG HEH B OB OIAERI T REMES0Z i ] DR 1T
DN T OFEM % FEHiE - Th 5,

SHIZZOPFERRTIT, EHEECES 2RICIVAETLHLZAD CDM @
TRl BMYZ ¥4 =0 nizb TR 52 EICENDREAEZD
EOBRHL TV D, ZLTED LD REBEEEEOT-DIZIZ, LLTD 4 >OxfHK %
HFoRETHLELTND,

- MBS CDM OFSHO T THIZIE LS HERET 2720 DEZ K H 5 2 &

- CDM 7'm ¥z MIXo TEELZIT L RESBIEED LW & XEE 15
HILD KD R AR ET D Z &

- CDM OEfiiafe <, Rt 7 ¥ —%f L Tl &4 F v XL TOIEN
AIREZR ., FOHTHY CRASICHTIM & a0 — v XA 2R TE DL Lo
HZ &

B 72 Bl g KON BUERE » 7)1k « BREERIR - RREEENRHRESND Z &

Z @ Capacity BuildinginCDM 72 =7 NI, CDM IZOW\WTD 7 4 U B HD
A=TF T Thol,

(2) 74 Ve MA D GHG BRI % i5HE)

7 4 U B OREEA L GHG HEH B O & 122 2158 %2 L T b, =) /LF
—EFHESLT V=T AT 5 NPO Té 5 Energy Management Association of the
Philippines (ENMAP) D/ % 45T, FEERITE T 2 =R F—h=R D m FH#EE
IZBEHTNDLDYE, TOXIRIEEHOVESTHD, £, EEROARL LT,
TR —HEET X TIZGHG OB L GBI OV TOHMEERD THH H 72
2, WHER EDOBEE T v 7T L, EEDZDODX ¥ _—2 | TRLX
TRAX—FAOE=2Y 7 L5, EBXEHBED TR F—ZhFREUES D |
TAXNF—EHDOIZODEWNBIEER E, <070 s 7 hxFE L T\d GEME
%k,
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4.1

1999 ElC. 7 4 U B TRGEEE (CleanAir Act: RA 8749) NHIE S 4L, FD
%2055 C. —HRBEIEY) - [RIRBEIEY) - 5 EBEM ORI I T,

Z D%, 20014 1 H, —ixBEFE & BliL (Ecological Solid Waste Management Act:
RAQ003) MMl &4, 2002 4EITHifT S Aviz, IV E T B CIE B IE S I2E
DTWEEREZRS L, —REFEYEZREICRCS LWHIETEIT 272D O]
RO DTH D,

RAQ003 A HfE T dix, LATD 10HH Th D,

1) AR LREAHEEICRET D,

2) lifid 5 &R A RKRBERM L, BIRORE & FAEZSERT 5 L5 72, BRI
LRI LWHiEEAWS,

3 —EEFEMEILHOLEDL, HDWIIBEEYO EE H/INNRICT XK (BEEY
28, 3 B CERBEAYIC R AT RE 72 BRFE D IR EIC Rl o 72 BRBEIC S & LW — X FETE
WALERERAR I Z B CULE « JLER - Sy SN A LIRS, HEAR L, U Y1 7,
Joa—2, [EIN, 7V —UfART aEREOMEERT DL ST) &
UC, —BEEMOPEARRELZY , BEBWOT OO A KT L H
EEED D,

4) BEHIZFRLS . BEREICRS LWKREOFIEEFEBRZ - BT 2 L2k, &
PEFEW D EN 72530 IR, dk, PR, RS KO BRI E T D,

B) X0@EEARREEY~ XY AL N EEFRREEEN,. X0 RNRHE Lo
PR L OB ORI, IWEHE, DB LOREINO DD 7 ¢ U B EME
DEERTIERTE - BT 27 v 7T AaititEd 5,

6) —MBEFEM R YA MIBWT, Ril® Y ¥ —0 RS a5+ 5,

7Y 74 UEVEUF., oM ERF. NGO, BLORM Y27 % —o/Iici k%
B ., HAFBUR & RIS RBEFEM ~ R ¥ A v N OAT & BB A RFFT
%

8) MWHARMICLIEA L ANy LAY EEA LT, BEDHEHE A 20
Kz, BOBBIT2 2 L 25T 5,

9) EEBIOHFOMRAHNPOEEH TREICSES LWEEh~ VA F 7
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77 LOBRFE & FERIZ, RBBINT L L O HIERT D,

10) BREIZRS LW —REFEM~ RV A > b EEPRGES L OREY OfFLER L
wERAE (B HEARXZMDT) ITHETDH I LICE D TTRMARED
RUISEZHR L, TOR/ITTHT D L5128,

ADE L7z X912, RAQO03 FRSZLARIIE, Ak 4 25 THE &4 72 BURFHKRE 75— BESE
MBI OEERFEYOEHZBBEMT O, TORENPEELTZD LT\, Z
ORI EFTBIT <, £9° 1991 41Z Loca Government Code (RA7160) (2L V.
FEVRBUN DS, EE O R E0H A, I KO RBEFEW OB « L 2
TAZELTEELZA ) LED LI, & 512 RA003 T, £ b HITBIF O L
TEERAR & 72 D RBUN OB DRI ED HiLTe, AV EZR —RBEIEYE B
ZE% (National Solid Waste Management Commission: NSWMC) T&® 5, X912
NSWMC & = DBtk a £ & o7,
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KRBT

[
EX—REENEEREZES
(National Solid Waste Management Commission: NSWMC)
#F : Secretary of DENR
BURNIZE
[ D> — AR BEFEM AL PR oD P L
RA9003 7 FE SR I DB R
H T BT O — X BEFE) & BRE 0 DFE
= D — AR BEFEM O BLIR

EYraugd—kr¥—

HF - BEEVNEEELER

(National Ecology Center) (Secretariat of NSWMC)

R BREXVAV MY (EMB) E . J& & : Executive Director
H 5 BT~ D B i) 3 2 . H % O

—MRBEFEN T — N — A DR LA . R ES T EMB

N—RERYEEZRS
(Provincial Solid Waste Management Boards)

HR I KO BIR TR O — AR BEFA A B I O et 36 K OVE O — iR BEF i BLE I~ D FE &

o RAQ003 # FE i+ 5B T H#1R L O HIRA (Local Government Unit: LGU)
(2 X250

o BT MBI X - TH LGU BEE 5 Z L D4Ef)

|

N —REERNEHEEES
(City / Municipal Solid Waste Management Boards)

o M O—EEEN~ 1Y AL b 10 FEFHBIOMER, HRHI L PN
. 2T L DO RE L

. AR AT B 7o o OB M ExbR

o WEBEZRERFRA B LR O

. WERHNL Thd /3T T A DT OFREE

. PR K ORI BEZEY) DR L ALy O FEi

U % HH D BREL W RIALG DR L & B2

|

NZ v H A (Barangays)

o EMOYRATHEREIEM R L USRI D 100%I4E
. {6 A ATRE 72 0 B D Y B R DR T

o FEEWMICET DI L OEE W KIEE) D E e

9 RA9003 23 7E W 7= BEFEMZ B 5 I H
(H#h « HJRERTT " Philippines ENVIRONMENT MONITOR 2001 )
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4.2

HHERITD L AR — K T 5" Philippines Environment Monitor 2001”7 (2 Ui, 7 «
VEUANTAYE7ZD 1HO03~07kg D ZAHAEH LTS, ZDOLAR— FORFAT,
L TH N DOBEEM N STV DA, T 4L 2010 4 F TIZ 40% M3 5 &
HTWD, PEHHEN RO ZVHMKIT, ~=7 E#E (NCR) LFOX 4 755
WTHY ., TNTNEEDBEIEY D 23%, 13%% 5T\ 5,

2T, TRXTOIZHD T0%BUEE STV DN, HF TOIEESRT 40% T
bbH, HEHRLEEMESNL T RN, v =T BHEO ZHDH B 13% 0 U
AT NVENTWDHN, ZOMOHIEO Y 1 7 vFTE I B, 74V B
COBREFEY XA FOHIRER1AICE LD D,

#£14 74V ECOEFEY~ R AL MR—E (2001 4F)

e i =

FRED S D — LI & EMLTH
FL¥EvE 7 2 —DORE - [ERERDE [ 240 5 kv
JRBE O DFE « Yt Iy & 4ER 6,750 k>

. ; e 70%
NN 4| PAN
HIGREEEEY D 5 HIE S 5 EIG Wb 40%
BEIEMR BRI DB U YA U v 129
BLOYa—2R (~=55HE) °
BEIEMREICST DV A 7 rD | 50/
HR7E SN DEEEY OEE (=T EHE) ?
T 1 72— FE IR AL i 5%

T A HENT Hi 1

JHE TR B N7 M 2

PR NT M 17
JriBsE D BEIEM BERIF S 43
H E R WL Jiti 5% B 28
—WEFEIEY) D 5 b AR HRNT S I OVE B ST HR T 20
WAy SN D EE ?
~ =7 EAEICRB W T 509
BEHIF IS T 7 & A TR R O EI A ?
HEREYOWRET-1T) A 7 L ENHEE 5%
LGU ® A1 1 ANY7=0 oAaHEE 12 - 250~V
—RBEE) ~ XD A L N TEOES ?

(il fERERIT 7 v —>" “Philippines ENVIRONMENT MONITOR 2001 )
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T4 UV ECOREFEYDITE AL, RFEB IO LELMANLHEINS,

K7 Z—HHENDEEHONFIL, 15 O@Y TH 5,

%15 FEFEW O L EE

&R BESEW) O Fik
BN R, X R TTAF v
R T & == N N 7 B S - A
KA EFEIEY
- TERBETEY) . AR, B FETEY) . R BEM
fRIKBESEY) . BT . K
M, HoR—, TTRAF v KM, &
B BEHEW) . H T A, ). KEHIGEIEY) . AR
W)
£ (W% & AR
R AWM. SR, 27 U—F, BARE
R BHRIERNOO TS, MK - FEATETS .
Ay —EA A - WEEO S . TR
T TETRETY. 275 v 7. K. A5
= 7. S
j:F3 JERCR LR . R . AT EREEY

(Hi #: World Bank Philippines Environment Monitor 2001, Metro Manila Devel opment Authority)

~ =7 HHE D OREFEMOPEHEIX, 4 250 I OFIGTHEILTEBY
[FE ORI ED 4 570 1IZH872%, ¥ =T HHEDN D OFEFY OPEH R,
I A5%DEIGTHEMLCTWAYL £72, ~=F BEEN O S 5 —REEED O
pickbz . X110 12T,

 World Bank Philippines Environment Monitor 2001, Metro Manila Development Authority
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9%

%

6%
42%

17%

19%

X110 ~ =7 HHE O —ixBEREMEMR LR (1999 42)
(M8 : Philippines ENVIRONMENT MONITOR 2001 5117 7 /L — )

ZOMNPSEAENR KT, v =T EHE OBREEM DL L & L E=E T
MEDTEY ., AN ERICEZEENTND, BEHOZ N —RFEEY % R
IROF EHRFEL TOIFIE, HEMEMED OB E 2 LIk, MR, GHG DFAE
BORRbD LD,
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51

YN T 0V E A BEA A (Philippine National Oil Corporation
Exploration Corporation : PNOC EC) & 7% 2002 4= 8 A IZHE TN, HESZHL AT 2 D
e B - I OWTOEBRATREEREZ B L. &R 1), Yred=2
FERERITS Y il AfOBRECENTERESNDTETHD, IH
v/ NERBIFIZ, 2005 F05 2014 FEFETTH S,

AK7vavxl MTIE, S & AT BT SN2 BEEM O AET 53
S A (Landfill Gas: LFG) 736 A X U A A %R L, L& FERE & LTH
42, TAFIHY AT L E LT, 250 kW ORI AT DU % 4 ERET D,
HEINTENT, 710V EVRROEBENEETHSL~=7%/) (MERALCO) ~
FEHET D, HKEOBEIZIMW T, REIAZ O HAITVTRET 5, B, 7
4 U > ® DENR & DOE & Oz 1999 FFIZFEIIN - REIZLY, AT vy =)
FDOE 572 IMW LT ORET 7 > M U CREZENMEHREE  (Environment
Impact Statement: EIS) D % F#AHT TV 7210,

74 VB TR, RKKTICHEH S D A X U T AD 12% 03 FEFEWBEFES A R
BRAELTNDHEALNTND, 74V EVR2ALK 8 THADI L, #HiEIC
BLEITEEHITABEATEY . ~=7 5#E TITHK 1 T 5 AD A% 23 H 8,000
FoDZHEYPHL TV D, BFHERICH D EIE LV om B2, #ifii~D"d
W DOWAL EICE D 2O NEHEMO—EZill>T\W5, —J, ZTHADOMUE
WBELTIEHEDBAL LIEEV AT ABPHBEINTWRWZD, THDWLUNSE DI A
THARFBAPEE 20, BHEKIZE2EBAKROEY, BET AL 25 E0E
RoOf@EEgER ENMEE 2> TS, £/, 2000 FliE, BEINL TV RN

OICRLEN o T2 ZH DI EREE LT, S HEIEL O AR Dy
— (FBolZHhETS TEETDHN) ENLEL OFER N HT-, /37X AHST
Moz 2MEIX. ARAPRERT D7 0 U oRET A M8 2 AR
HDOTH D,

KTzl v A b OHDH7 Y HTlE, ~=F BEE O OEFEY D 20%

WS 7= ENEHPEH STV, Wi, 1 HH7ZDFEE 1,500 b oo Tz R
Y& AHNIHNC T TN A, 2000 4F 10 A ST, B L% 246 77 R DEEEY RS
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5.2

Y FRCHIES L, FOEEEEN T 2 &3 5235 imCh-o7-,

2002 FE7 4 Y BV DFE—RERLF—I v 7 AD S B EAATH 40.8%., Wi
ANARIN %% DTS, [EWNFEZ RV —IZB W TIEHIER 7%, K J) 4.8%, K
IRH A 44%, ARk 1.5%, Al 15%, & L THAERREZ L — (EITKMPBEIE
MDA F~R) 3L1% TH D, KB, B, UKD BEFEM 2 81, 20
BERANEIZE 20D 6T, 2 EFoTIWIEEFIH I TV,

KFOY s I, SV & AESIHO ZHOREOREN A D & i, HENLH
D EIRFE K IR0 VB RO % Lo, HiE & Tuv5 GHG Dt % 4V v
HAERMLE D &3228 NETLLOTHL, ZOFay=7 i, PNOC EC
WX BN A BRI ELO N, A =T HREREZFDL, OV TE, 74V
B OFRENEF AT AL —HRICEST LD TH D,

74V ENIEDT RV —EIR T, ST R D A X H ADIER - F]
ME¥E, REORFERRICHE) BNTELE D AN—FT 2 EBERH T RLX — AL
BT TV, PNOCEC 1%, LLRIFASH S e v S HINLHI N B D[RR D 7' m ¥
=7 NOFREEMHZFAE LN, IAET TEHEER—RIZREEDITIIAZX H A
ENARESTE oo, BIEOL ZAZD X 97 ay =7 MIFRET 1 46 E
JiE S AL TR,

T4V NIRRT OV ) ML THLINTZ, UnT &, FO% T
DR 7Y 27 FERICESNTHIEZHBO—D2L L TWNAIENDLE,
K77 FOROEBERITKI D,

Fo, BEMP ST, LB ENIHT AEL - FIFIC L > TRET L L0 9F
TOVDERETAUR, B lCHENIHI A R A RSERO . EIERN L O (Wb
w5 not in my backyard [V F DEEETIIC-> THRLL 2] L0 ) D0E) 1Tkt L
TH, AeiifSm s THAD,
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5.3

54

5.5

Tulo s NERERE, FOTal s N EEDOLICHKELR K AL
IZE LD,

5.3.1 Quezon City LGU

AKrFavzl NERERTHL 7Y ok, ~=7 54 B (NCR) kT 5
BOHOOEDT, ANAIEK 230 T A, FTET 5137 A $1T 142 ThH 5, [
o1 HOZHPEHEIT TR 1,500 - TH D,

AHR Yy —OMEIX, 2000 O FEIEY B F R CTRICER Sz,
RAQ003 |2 > T3 ¥ AN H A | A BREINI L & B FUAZCTH D, ARy
¥ —NERREE T, L bEICEEY 2 /EEORICTE 2R 2ED 720
Wb A7 Y= FERIZEY, BENAPGLND Z LITHEHELRERTH D,

5.3.2 PNOC EC

AK7m vzl MIBET 2 FEBRATREMEMAZ EME L7 PNOC Exploration
Corporation (EC) %, 1976 FIZf& . &, Pt Th 5 Philippine Nationa Oil
Company (PNOC) DO-fil & HADOHEEZH S kb LTI Uiz, BLEIXFER
(CRIRAT AFBHTOEE 72 K b1T-> T D, ENE X O D OFEESHICH
b, HESE b - HIERDERE EOY— 20, HHIEE, I = SR EDE
P — e 2274t LT o,

2005 5 2014 4% T 10 4 & 9%, First Order Decay A7, (IPCC A R
TA) EHOWTRAY A APHERERE L& 2 A, BAHED & PEH B30
VR, 10 FREITITHEH LR < RDOENR I oTe, 22T, 7 b¥y M %,
I A X T ADYEH T % 10FM &35,

KOVl hOARAF Y a— W TFE16DLEEBY TEL TS,
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#£16 AK7uTxV FOAF Y 2—)b

b) &kt - PERILE

a7 b 2003 4 2005 &+
I (10 A ~) 2004 7 GRS 4 5 ~)
a) YR
(GEAITE) —
]

c) HhanakiE - T3

d) #Eft

e) AkiElA

5.6

K7vr=7 bYA ME, == HHE O Y fideEICAES 5 (11 12),
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1

ABBOEETE (B A b)) BROAIR Uy —JaAH

2

AOHSTHE (FRT) L LWEESIHE (R 05)
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5.7

|

QW Btz 0l R

1O, AT RIS
 OdDump 5 o e
._1'. 5
..., 1 PAYATAS DUMPSITE
1 [
e

I igmige flgeed e 0 padeny o SO
|

X 11 /3% ¥ AHEST OB

5.7.1

A7Vl hA R THDH/Y &AM L, 1973 EnDH S, ~=7
HHE O Y CTHACEICALE T D, IASIE 22 ~7 Z—)L T, oD MIZII
Do —OIFMAE SISy (HWEESIH) T, ZOmEIL 16~ X —LvH b | %
D RBAESE AR OE S Th D, BB S NI NVE TV v~ T 4 O AN
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ML, ST X REE DI DEEEESIH THY . BHAENDS ZHO R
Tof—sh, AOLNT, BABLEERTIEVS, L LARNRE, ZoRid
AT F—w T LT L LI N L S AP ED B, BRRALER
FlZiHE SN T 5%,

ZOHNTHOHFIIZA IRV — IR D, EEERE O R T hER -
THDHZETEHELTTNDALN—KRAT LEFK L, —ROMEH 2 HIE
EESTWD, HEDIZEAEFERFIEOBRTHD, VX ADRESC AL D
TEFERTED &, 1994 FICBUNE KO ARSI 2 FASH - 2 R H =3, Kb b
DOIESTHIN RO DR B BEZHHT D STk LY, BfEIL s Y oo
THIZRELTHEH NS TWD, 7Y Uik 1 BYERH 1,500 oD Zh %
P LTV 5,

2000 7 H, i bOREOEELH Y | YKFE M I To7o O EsT
\Zd > 72 60,000 m3 DEEFW O LA L, 250 N (—FZIETTALLE) DA R
B LTz, FDHANYH ZDOH WG OMSTHITFAS S, BAEIZ > DOHSTHiD
HEH I TWD,

AR Yy —OREIE, AR OFO%, T HIBEBUF, iz I 2 =5
4 NGO % D /T L 0  BAECHIEE e & TRF T 2IEE TN TN D08,
RPN E T E TR D, RRE LT, Lo &Lz A 7 voti
I ZDEONHE DY, ARV —NRELIALHRAARE S Az
ANBZ ERENREBEZLND,

57.2

XY B AMNTHINCER BIAEND T, B REEEFELEE I X — b0
HEDTHY | FORERRITE 17 DEEIC/ > TWB, 2001 ED 4V i TIUE S N7~
— RIS ED 60% 0, R EOAEMTH D=0, GKREBENIEFIZEL 8o
Tb\éo
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17 XY AT T AR

ik ek | akw | DELSE | mona | miEsss

W7 7297 10.07 1.11 94.87 0.07 3.95
YA ) Afvy 0.72 2.76 95.88 0.04 1.32
K 6.83 25.18 56.54 0.39 17.89
Y7 TAF) 916 1.02 89.11 0.07 9.80
ii:i 11.69 61.36 0.31 26.64
FED ZFx £ 88 56.58 31.50 0.65 11.27
Y () 58.95 30.57 0.74 9.74
LISV 15.11 36.07 57.93 0.26 5.75
&) 2.16 0.07

A2 AONALY 6.47

Biro 3.60

(Hidh . PNOC EC, “Payatas Gas Extraction Project: Final Report”)

CHORHEO BRI, IR, BHIE IR, H 2R EOEA ZRD, M7
D& ZHEB LR INCHEE L L7e D B S e T TSI E21T 9 72
DThHDH, TOT—E0n0, ZHOEIHIZY OB A X A EE T
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(Hi#h . PNOC EC, “Payatas gas Extraction Project: Final Report”)
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(2 va—-Fy=FLET I
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(H# : PNOC EC, “Payatas Gas Extraction Project: Final Report”)
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13 /X 2 A SR
(H{# : PNOC EC, “Payatas gas Extraction Project: Final Report”)
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(Hidh : PNOC EC, “Payatas Gas Extraction Project: Final Report”)
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Methane | Hydrogen | Oxygen/ | Nitrogen | Carbon Water

L ocation Sulfite Argon Dioxyide | Vapere

% © glem3 % % % ppm
EW-2

(U VRN i) 49 4,370 34 13 33 0.56
EW-2

(5 i Fp D R 57 ) 60 6,030 ND ND 37 0.55
EW-3

(4 ) o 00 817 ) 60 8,730 ND ND 38 0.55
EW-4

(4 I o 0> 8157 ) 51 7,610 32 1 31 1.00
EW-5

(o | 8 6,620 ND ND 39 0.52

B, ZEETICH
%

7 22 fifbRFEERE (ppm)

- fit bk

FEFNLE opm
EW-2 (7 WHEST HE) 2.87
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EW-4 (ff ] 1 D BESZ ) 5.00
EW-5 (ffi ] 1 o> B 57 1) 4.35
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PLETHEOLNTZET A RNT A—=XEZHW, IPCCOITA RTA ZHSE, V3
—/Ve XX =FEFT IV FOD IEO—RFGELZ N TAT vy =7 MIFIZEBIT
HAR T ARERFRERNT 5, BERERIEER 281077, 2k, BHFEIZOW
TIE, IRTEE 6 2SIz,

#£23 REIZ LYy MDA X v H AR A Y 2 —)L

m3
2005 6,841 9,574,786
2006 6,795 9,510,795
2007 6,761 9,462,801
2008 5,009 7,015,111
2009 3,710 5,191,342
2010 2,749 3,847,512
2011 2,034 2,847,639
2012 1,508 2,111,732
2013 1,120 1,567,801
2014 907 1,159,853

(Hidl : PNOC EC, “Payatas Gas Extraction Project: Final Report”)

¥, ESLBRBEMFIEIT SRR ¢ 7RSO R CREEM N D D A B T A B A Tl

ICOWTDOFENFIESNTWVDEIN, A7 ey =7 FTILCDM HEA42HE LT
W57, PNOCEC & it L7zfEH, CDM HEHA TR LTV 5 IPCC O Tk
AT S,

(11) PRE=R & 28 K S

I OHENTHINERIE L 72 AKEHF D 9 B, O L DOH A 23 =R 140 m3/h &
WORWMEZRLIELDORboT, ZOFENLEL, 74V EVORERIRED
MOFMENIEAE — FEHD, —fKEFEYMORFELHIE L T ICZHOAEY
DIRPIEEDFEZRLTND, METIE, THZETHD T LE 2 £
A B ERRBEBECAND ETFHISN TWDDOTHDLN, 74 U B OHESHIZBN
TiE, ZOAE—FKRLY R Y1 FORAEE 1 FUNICA X U BAEDE—7
Nk EBbhs,
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KFEHFORIIZONTY, BERMRE/G, MEmND 3 A— FLOES
(CHEER LT AKEH IR, AX CORWIREREHFLDOICHEY ThoTz, EHFO
HNTHIOG S AP T OHBRERICRBRZBO TR TIER WO, 5l XHT-
RIHPETHN, KEHFEE->TOo7e, S5, AP OEN L
TEHFOR I, RENPFLS T, LrbERICDE > THAZET 5124577,
WU RRESTHDHZ EHHBHALE,

—h. FEHFOEN M THW -0 XY EW, WS o5 1E, BRE D B
AR DT 2D LREETH 72, HADHERMEN-T2D1, =
DEWHF ORI TR ITEKBEE S T2 TiERyn & b s,

BRSO T, WS HIOSEE R ERIL 40 m3h LHE STV D, ZAuE,
VHESZ T Z ORBROBE A TS D 3 AEDRE LTV A2, T EITEER A
FOMN ML VKN EEZ BNBT0THD, A OMNIO A fifRE, 1
IEfd7= 0 90m3 & Tl &b,

TWHEN IR BE LT AEE =X —D 0D NS0T —Z 2 v, 5
DR SEHFHIL 156~20 A— b EBbiLs, Lin-> T, AKFEHTIX 30~40 A —
MR CTHRETRE EE X5,

HAE, 100 kW O 3Af 2y h 7 Z 0 RN 20044 3 AL BEEHL C\Wb, /S( 1

v ET T PTRLNDT A PERIE, KEEORMAREABG ZIRET L0
(KD TH A D,
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T T SN 2 RN HION SR A A A AR L CAENCIER T A FEICoOW T,
HARBORIE D DR LI i Bl oW TR R %,

6.1

LFG IZ, AW RO T A ThH D720, IRFEEDIERT DI TIERW, DF D,
H—Ry e =a— TN THDEVZ LN, HERBERBILOBANL RS L, LFG
DERDTTHD A X NFCO, D 2L EDIRENRZFfF> TN D70, D FEFE KRR
~EHT L Z EIEBER S D, ZORDT VT A v 7 SR o T BT REE
S (DFED, CO & HO ~EHEIYE) 52 & TAX U DIRENREZFEML T
HEHHLHMN, SHICHRARZ LT =~ L THAHMRBOZ R LX e L
THIATE X, ZEOIRBPIEZRZWGFTE 5, SRIORKRFTS 20X 5 7%
BLENDFEMTDHDOTH L0, BT 28N VW TIEBICEMAMEES N TN D
bLOExtge L, HFEEBEMEO S DIV TIIRS L, 7, KT, dikih
LR ENEBRMT — 2 252, Yo ~—HASHER B oRFETo72b 0
Thbd, Fiz, %%E%;owfa\N%&x@j%ﬂgﬁéﬁéﬁx%ﬁlmo
KW FISETH D &0 ) BIiEHREZ & L1 & (L,000kW) ZHif#E L L CRat
AT o712,

FEAEZ 1,000kW & L CEE LG AO A A&V (Nm3/hr) [ZLLTFTD X H I

5

T A DAENLFE B = 4,300 keal/Nm3, FEFERNH=30%L 4% &, 1 kW =860 kcal/hr
ThHoHrNb
V =(1,000x860) / (4,300 0.3)
= 666 (Nm3/hr)

SFEY, K670 (Nm3/hr) LLEDOH ARG ENT VWD Z &b, ZOE
%

B

670 X 4,300 = 2,881,000 ( kel / hr)
WZFEYS T 5,
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6.2

LFG RA T —
HRA—E

FETHHAZFIH L TR NF—~ERT D56, TNUTIERE 4T T
OOFERD D, OEDTA~NERTLHETHY, IO EDTERA~EHRT
BHLDOTHEN, K7V x7 MTBWTIIRMER~DREEZ BRI E LIZ%E
ETPEL TSI, 22 TIEER~OEHBEFCRE L THRFEZITI D L
T 5,

BRANDEMAEAT HHEIT, JFREE L L CRERLIE LE ) 2L
D LT, REE S L TIIIFEN D S ORFEL, BAIRFE TR -
TWD Tz, BARNZREFICRG LEDE THRFHRE T 20BN H D,

LFG #fiH3 2 Z L O TE HFEERICIT, BRRF—E ., HAF—E 2 HA
TV, BLTCT A= B DU h D, T4 =BT U UATRENY LFG
B ChAVULEE TE 20D, B E OFHTIUXER T2 2 L T& %, &
JRENE DR A T RIS,

6.2.1
LFG ZAhRA T —~HE L. 22 TRALEZERK[ THX—E U 2hiigESYE, #ih%
AL CHREHREHE T2 THD, VAT LB OMEX %X 19 1277,

i)
A

BER

1" ks

M19 HRH—EURESAT A

68



KRS — B ARRITHAE, BERHHE a7 FTEb I, BReRES
HORA T =Ky PTRETOLERH Y | IIFIREHE L KREL 2D,
FlTRNF—% —HAK LW SR Z I L CRHIAT 2720, RER7REGR
DMEL . R B S05HLCV D LFG BEICITRAIE Sz D,

6.2.2

Y RIRBEIS K> TRAET LDmE, MEOHTATHY — v ZRERSEE) ) %
P S THREBRLEH T2 H DT, @O E TR OEMERE & e ()
BLOZ—E bl D, 20 2HiEZ, 21 IZFBE 1T 2 RT,

X 20 H AKX —b K
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X 21 HAX—EOFREL T2

[EAFE OB IE Y — b ELN, I TRIEDERE T Y U NICEY
ATl DI TE N 255 Z LN TE D, ERERBENTOR D120, K
BEOMRCE B 22 Sl 2 BRSO D 7202 & | IHUKDS R E 2 2 & 1
WAV ZRAFAR BN 3 I N Te D IREN D N2 L R EOREE A L T, H L,
IREFO ARSI ZE IS C, T ABRELOHA 21T 10 kglem2 FRELL O F ) % 3
L. BREFRFEICa T Ly P—FA25E LT id e 6w, 0@, &L
RSO NENZ LD EkRHM 2T 22520 R, b0
AN TN USRS Cd 2 72 DI BEE N @M 72 > T L E 5 #Eaan
HDH, IBIT, BEENMEL . FINFEOLGA I EEEINBRERIC T
HEFNNRNPEL 72D,

B 22 12 AL = D—fKiyet — hZ U 2R LTS, ZORIND
D&M, it & LT HE 5 K0 bHERT A B EEIR E L THRY H
LI DOITNREN, DFED | THIFHENR LD LEEARIRN TR D H
WIZHELTWDEWNWZD,
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BENE
70~-85%

K22 HAX—VELDOb— I XTL A

6.2.3

LFG #2¢R ERAL T YDy ) A —~EA L, EA M THEML TR
KU, TZTCHRETHIERNITEA N ZMLTFTENE252 0T, FEEHO
Nz W) ~ERT 57 T Vi ZE R > T D, ITHEOHINERIC L > TT «
— BN VUL D RVEIERER I OOHY, REOLHI L BHES
T, &&LELTHITEAINTWDS, =V OffEwX 2312, JRELEITRZX
24125,

ik # 15

A0z kil

BidN
J3EF42d0%F L
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3 {1 AR
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6.3

X 24 HATY U OFEPEE T

HATL D UNE, TP UREEN =y MEESRTWAEANRSE L, B
MINVE WS 2 B> T\ b — 5, ﬁ@%%%f%ék@ﬁz&~ﬁy%®E%%
BN T, IREOEEE DO LA NEmNE WO ER L H 5,

6.2.4

T 280 LFG DA THIVUTEIR T 5 Z LIXTE R, 74—y
CIEEME L CRER & 72 o 7o ERUTTRIRIREE (FE-CmIRl) 2R E AR, Z D
WCBEXAHCEAKEZ L LICLIBEBRTERA RN ZMLTTFA20THY . LFG %
EHE L TR 2B A IR AT 52250 H~ LFG #BE L THAT5 0T,
WHEOT 4 =BT P OWMAZELDN RAZELKHLFG) Eleos2bDEXD
ZEMWTE D,

F 4 =BT D DR RO, R ERDRNBENE VI Z L ThHDHN,
EEEE & L TORECHEEOMBE LI T D, SO X D ITEDS LFG O
BAICREBE LR L TT 4 — Ao D THERT 2 AU v ME, PRS0
ENEHT D LFG IR L TLE LT ZRIETE D L0 9 RiZd D,

AT Cb 7= X O ZBUROHEAR I A BT 5 &, =RV —ZROB LD
PIAFERE ., FRICHEEEERS (Lo T mex i vy) 2o E AT ANRFEHAD
ThdHEEZOLND,
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25 TR S TV B HREFEED T — 2 & b LI R/ —2hak LB H
Y ORFEINCOME LI DO TH D,

50
fesel Engi
45 Agine Larg
iddle
40 asEngine
= (Lean) Gasturbin
= 35 Di Engin Largs
%) Small
§ GasEngine
2 130 (Stoic
"'..5 Steam/
Mi Asturbin Turbing
g 25 s small i
O tur bip
20 T
15
10
1 10 100 1000 10000 100000

Output [kW]

25 TR )L — IR AR O )= Lk

LlEl, NRY Z 2N 1 = U T H- 0 D LFG HARE ST v N ORELRIX
1,000 KW HIFENm &V 9 FHA RS B8 T TR Y L B IEHAL 1,000 kKW 7 5 2 DO EG)
R T IUEIT AT D DRIV F—RNEN T RS,

NBROENT =B LT P B_R—ZA L LFGREZ VU bE X N5
D3, AHBEREE & U CIRIRIREL S LB CTH 0 | BN DOERS°, COHIE EHAD
CDM DO EIZIRDRWEDRENRH Y . SRIOBFNLITRATHZ L T 5,

FERPNCIZIL F G2 E L CKRBE LRV REIEMZ > TOREL AIHETH D
DS, BIRESCIIREFERL D 22 2 R 3 E < BFEMIITR O L7720,
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6.4

LHV kcal/Nm3

LEDHEHER NG, WA DU B To BV AT LANART ey =7 MC
BWTITRbEITHL L FR D,

LFG

LFG DOEHIHI5EE (LHV) 1349 4,300~5,200 kcal/Nm3 &\ 5 Z & T, @D
GPERIRGE D A B IR K D 8A A A (F#) LHV : 5,000~6,000 kcal/Nm3,
A A PRFE 58~T0%) ([ZHEE L TR Y —Th D, K26 1 TiHr A= v

VK DREI RO A X U REAERICL D RERNIEHE R LI D TH D), LFG
TAD A B AYRPE 50~60% TIXZEE L2 EFERRS Al RE/e A ¥ IR FEEHIPH 2 T[]
LI &Y | ERE IR TERWRERNLRH D,

10000

8000

6000

4000

2000

0 10 20 30 40 50 60 70 80 90 100
CH, vol

¥ 26 MEEIGAT AT T AZIT D 2 E H 1R O — 4

Thbb, BCREIZITWH T TAZ REN S %% FEDEAICITANE T
HEDOMEDNMLERGAEBLEZ HILD,

IR 2 AT D O LFG AT 70D 10FERE L EZE2 5 THBY [HAL
ISR TR BEIN A REAR/ MO = D R EIEE N L E LV, £,
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17, 18 Tl L7 & 912U A DA B ORI AL RIS T D T2 O3B D%
B AEMA DTV AT MERFE LL m@%@x/ff/x TR TR
BEEE L THEABOT L U RBHA A DR BEMRAHE L TVD L5 L
Enéo

TV TR E ER LRI B W TR OMERRZ I T 5 L O RFF SN TR
. BWARORETHENT L Z LIFESROZWMEN ETH L, 2FD, KE
BOT UV URERK 1 BER/INRETHERNT 20T RS, #EOT= VU2
BTDHIET, AUBELERSTERENIIT VU EEILL, B OoT Vv %
TIVEHET HE W) b D TH D, —DDBEFME DL TR TARE L R oo T
VY URERHTNERM DG ~BE T 5 LN TEDL L, AT T ARICS
TRTCOEIMAEZAFE T DB,

PLEDZ b — 1 ArDORERBLAZ LOOOKWREE L LTEZX D L. BEIORS
S & F 2 250 kW 5 350 KW FREE DR EMZ 4 55 L <IE 3 BREMAAS DY
2T DE IR AT ARELTNWD EEZHNLA,

f
| A |

|
A ACB ACB
- |—- _U— - >|v| ERALCO

Line

(A f B

1,250 kVA

A PREL R —_—
LFG JF H AT D SR

250 kW GE/Gen
27 /NS B LEG 38 E 2 O MG
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6.5

6.6

2R, X 27 121T Y M OB E AN D DIZREHRREE 2 R ST
Be ZAUFITZ U U OREEIC K o THSGIE N DRV BERIGEN S D=0 Lz b
DT, REOLZAELH D, =P ORFIRTER ICKE X BARICRTH 2 43
N5,

K7 x7 bOK D7 LFG ZREE T 23BN TIX, Fedehidldh & BE
LIeV AT LERATH L0, ERENTCIEH > THEEEOSH D L O &M T
HZEMEELY, ZOLIRBENOHREND A= —OFREL AT Lk
HE, vrv— (BR) MNIC=2ETE (K |2, A&, fIFmcHEHTE 5
HAT LD UEY AT ABFEIET Do

BIEOHMWBABIZ L > T, L0/ T AR E L= SRS A2 KD
BICHHATREIC A2 > TETW B, F72, MY R 2B EHS 5 OIS HE*T
FIZENRB RN E SNDNRT P d, 4 Tl 25~35% &9 mh& &4 =R T
X5 L9 oTVD, WRZ VU Tk, TOENEFEEORE BI21X, v~
FRIZIE, B5KW WO BB %) DZREBE L A7 vy =7 M, <
Y X AOESTHIH 2O T A a— L LCTERTADICE LS D
nWd b,

ZHEEBIR & OEAZRDT- 12, MERALCO @ 1,250 kVA BEMMNAT 0 =7 b
YA FEHINIZCH Y . PNOCECIIAT B Y = 7 MZBWT, Bl L 5 72 250 kW
DIEME A GBS DYV AT LAOEAEZRE LTS,

TV UREROBEIRIERIL, EHIRA T F O ARKE LR D,
W, T
LD,

. MERESC AN
t%@%ﬂi
D

VRPN A — I — TIXRD BT A 2R B AL RN sk
30 x?ﬁ&%%ﬁm‘é LEEDTND, IO —EDFREDOT
E R PRFET D IZDIZEDT=H DT, BREHZOWTHHKIZED b
LT (flx il&»ﬁxkbf)%ﬁkﬁa%mwé & DB h

WEU\
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ZZTAHBEIDLFG DX D A AZMHT 256121%, XN—RLRdz V0D
AT F U ALRFE T H I EITMA T, FFEDHBIZOWTITHEA OB, A
VTP ABERBOTMLERS D, TNHICOWNWTEIT LY OFECHME I
Lo THRR ST 20 BAEMNLHREALETH D, —AIE FRROEH %

ZETOVLEND D,
HAT 4 IVH— HE5E » ORI
HAIFH— HESE 0 Okl LOER
WHER ST NVT I VT T ABLOER
KT TT Xy v/ JER
Ve MRk L O E
6.7
6.7.1
XY S AMSTHIN B RAET D LFG 2R L7238 EFHHEIT, Tt EZH
na,

RERE (BAEE) : 1,000 kw
75 X BREEH : 250kW X 4+H BT 3B0kW X 3/
DZS

T2V R EMKITIMALE O (D) =y AL TREZBND,

6.7.2
VAT AERERNC, LTOROBEEET 5,

TV ORFRER., MU X EINCBE T DT
(vl koTFar 7Ly —ORENPNE L R DT2D)
AT I ADOMKS] HE B LU Ao

(BEBINRICIINT AT T ARRETHDHT20)
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6.7.3

AT DREERICIE. LFG ORIy, UM OBRETI A 2 E MRS E T 5
TENBETHD, AR BALKFERLK & E D TH ADR AN T S 41T
WD, TR DIIFEEEBEIR b ELNRY Y TREN R S D e
EE LV, RUEERLFHEB R EZE L TR LERDH D,
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7.1

7.2

EHEREICE T2 2R Ve EEHOBN T n Y=/ hOT =2 2 BZICRMED
DL ZHORHESHTCIX, o SN D BB ORI LY (25 T ~T70 TV
HADENGER (AR 753 ER) Tl \ﬁ%%#ﬁ®k%é%ﬁ’ioT2%7?v
325 T RYNME LD, S5, R FaRER D SN 3 R 0R i ORI
T30 HT~T0 T_INEZEND & PRI h, A O R Hiastidds L% 380 1~
500 5XY &7 %, PNOC ECliE, 7« U B ZE T DEAMbaREHT X 5 k1%
BT NOTAEICEFE RN ERZIZL0CEBZ A2 ART Y27 O
ZOWCESC L2, MRICAR 7 e Y 27 FOBBIZ/NSWE DL D DT, &
TRADIZ L > TZNEAN—FT5Z LITRADRNTHA I,

ST AEIN S AT LAD 1kWe B 720 O a X ME, BLFR 24 OFICRED
HILTWA,

F24 KIEEOR K
(US F/L/kWe)

EEA SR
EYS SN 200~400
I GISaPA 200~300
TRAF—FHY 2T A 850~1,200
S X ORE 250~350
ARl 1,550~2,250

(H{ 8t : PNOC EC, “Payatas Gas Extraction Project: Final Report”)

MBI OT=DIERT AT e Y =7 SOREME 7 —ATiX, FH¥#IX PNOCEC
D 100% HEIZ L W bbb & T 5, 72d6, %$®7?VF22FA%’iﬁXE
NS AT LOREBRH EFET T b OEER . IRSFERE G, £,
Jiitg i, EOBHIZE S (Electricity Regulatow Commlsson) DIRRA LTz, fﬁ@
DIV RFEPRIZIT DS NPC OE S EE, 2.40 ~< Y /KkWh (0.04 US R/L/kWh)
MW, BHEMEIZ. XY O TEPFEE ., 1999 FDOFEMEME LV 1 Vi< T
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NoTWD, HERMEr—A%2E£ 25|57,

#25 PNOCECHET 7 v NEEr— A

ANV 1.0 MW

77 hax R 2,250,000 US K /v
A A i 2.40 ~/ [kWh
PA=RZE/AS ] 10 4= fH]
TUAT 4 100%

7T MR 25 - 30%
e 500 BTU/standard ft3
B R[] 8,000 HRFfH]
SEREL— b 55~ /US R/
(44 : PDD)

FROFMICESHWTER LIZEZA, AT V27 FOFXF Y v a-T7a—4)

MHIREXLS DT TUTDO3IOD IRRFEREZRLTWS,

1) =747 1 100%D%E : IRR-8.33%

2) T AT 1 100% T, & HITHESE I IXENO MBI 5 59% O HiBh4: % 15
754 IRR 12%

3) =IAT 4 25%T, &Y 715%%FIHE 2% OEMERESMS (V7 h-mr—2) T
ENR o725 E  IRR12.09%

EFE 1) @ IRR-8.33% TlE., #F[5|& K% 12% & LT NPV (IEWRBIEME) 7B
XF 7200 5 XY (BXZ 131 5 KL) L7enh, ZHTlL, PNOCEC 233~ —
AN D HYE L HWTT A ERIE L LD IRR20%IZ Y . F51ESEHICoh 5 10 4EW) 7 ¢

B EEORIEIY 12%I2 b2 720W 2 2278 5,

FE72. 2) T, WENICHRIREEA L — b 0 12%I3HER TE 223, 59% b OHfih4

ZZWEEL L, 2lT Y PNOC EC W eI 1 7= 72 U,

Z LT3 OHFHIETIH, ODAZED Y 7 k- u—2EFIH LT LR 53, CDM

Iuyxy bELUTIEIEY TIEARV,
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5T, 2) X 3) OLATIE., BEMEE 3.4 XV /KWh HZEill Elicgl & BT
HVENG D EREINTWAR, B OEIE 2.4 XV KWh 2255 & RIF 501X

ANEETH 5,

UbDZ b, K7nv=s MITKEFITE > TSI 2 Rl 72 2
DTN B

RHEIZE 2 HILD HIEIE. CER & HiGE L, GHG HEHHIE Y 2 4~10 US R/L/ICO2
R CRATLILOTHD, A TIL, CEREZHFELTREZ LY v % 50 US
R/LICO2 + > TRl L2 A1C1E, IRR 2N 13.76% 2tk #ET 5, L=n-> T, A7
nYx/ MR CDM 7 r Y=/ b LTRRINKEZ LYy MR LR, 5
HER) T GHG OHIHICEIN CE 2 HENFATTE, TOERITKE V. Z OREH,
Ba, Eitl) or—R LB R T IR LT,
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8.1

74V EUE, XA F—DEALEK D T2 DI ENE T RV —E RO B
7RI CTh 5, L2 - T, #r BAEARE= % /L% — (New and Renewable
Energy: NRE) DOFIHIC HIEFIZHINE Th D,

8.1.1

7 4 U EUIE, NRE OBHRICHEMRI CTH 5, BHERLEE (RAIL36) T,
NRE 7'mvx 7 hREEFRZ, RERCBHICT Z7BAUEET S Z L0k, ¥
FHEIT Ch oo LWHRI b ZIUE EZIT 720, o T, BHTREELY (Power
Purchase Agreement: PPA) (i N5 Z L7l . B OA 7 7 —%& T 5 EDNBIFD
BRI 7 E OHIFIoBH 22 PICER OB Y BNAfhe & 25, 2121,
—fXBEFE OERNI I 2 2 =X VX —FIHT 2K 7Y 27 FO K5 IR,
BRRAMEOMENNEER 72D, ZONH~DOBAZRET S FEN T2 L ER
bihd,

RA9003 M FEFEMIZEAD A FHEICHOWT LGU (M FATEER) oo, FEABEAe
¥ NGOREICHEZTWAAL BT 4 7IEUTOL IR DNRH 5,

- Bl s

« [EPE F IR (o6 2 Bl AR PERR

MBI EEATAORE N % A L BESEN D IS K VLY M A H5
A2 =T ATHT DA LT 4 TEREET DD OISR

F7-. TP O TFREEZS 4329, New and Renewable Energy (NRE) Bill 3% 0 . =
NWEF B LOBAMRR= RV —ORBEEFAZBHETLOTHD, ZOEENR
B2 5% LTI UTOXIRbDORH 5,

o Ay - BERICEE LW E WO BLEN D NRE Eid KON DBH% %
ERE L CTEET 5,

o NRE FE# F J UM eSS S (B S b B2 2 123 5,

e NRE FEOENICBIT LA RS D,

o FEEIZEIT D NRE DLEEROIAL,
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8.2

e NRE OPFEENIZBIT DHEBEHEOSNERT 20, 7 — ik 2R ET D,
o HAWREFROKR— K7+ UFDIAK,

o HEBEOEHMEN EDT=, ~NA TV v RERIHOKE,

e NRE A7 A, i, WihE L OV —E 2D 720 Ok & 3Bk FIEDHENL,

—J. ZHUEHARREZRNLX—IZRo72 b O TiEeWn R, Lo KW s o
LT, BHEEEO FE#METH 5, Board of Investments (BOI) D& LT
N D, fE BOl 225 H &5 Investment Priorities Plan 123, B OS5 L
RO OEEEERHT LD TH D, A7r vz MIBKRT L TH A 5 #Eilh
WL, BT CTH D, BOl OB EOIEREKE LT, UTFTORICHESNT
W5,

FABIRG Tl 52 & 72 B H3EF JORE T 4R
a  SCHERZSHTH O F I LT 6 4R
b. JEHERYTARVETBIE I LT 44/
c. fERFHEIKL T 34M
(EFERHLE & LT, SaBRITIRTEINA F 72X BN HIR & 5,)
d. BARBEODEICET 2 HELE xR EEITH L, %%;%bgﬁ
6 -l
e IEMYEFIEITK LT 34
(EFERHLE & LT, SaBRITIRTEINA F 72X BN CHIR & 5,)

A7nv=7 FORE, B a il T2 EMbns, ZoM, EABABREIC
X DBEB OB ORI L 25 & RAEND,

CDM

8.2.1
74V EEDO CDM IZHT HXKENE, LD L 212> T b,

1) Yuv=7 MEBIREHEECSMT 50 EEIC LY, GHG P &% Hilj
THEMNEBICXT 282N b DL LTEBINDRE Z L,

2) =J A7 4% CDM OREARIPHBI AL T & 2 & UEGETEEEMESE I E
DOHERIZE S < TH LD Th- IR BT, JeilEE & %R FE & oA
A LTI 57200,

83



3 BT Y= hOEEMEDIEREICHONT, 74 U EUBFIL, FEEATEHHEI
ARE ORI 725 GHG HEHEIIC 7223 5 LRI, A A REE LTO
Frfst rTREZ2 PR IC BT DB FHICHF G T H L ) RFEL T L 5% &
%o IHIZEOT B Y2 ML BEOHNBIRNTRb T, A NENNL
L SNAHHEM AR LRI T 572 0DONEENERETH L IR D &
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o T, EELE L TOENEZLTETEY, Rl - &FHoh%x
AMTET, ATyl MOEEAENEH L, FECHEERT
oL MMEARELEFIR T 28E 77 > SO - ZFHCET L L%
LM ERID, LorLens, K7ay =2 hO7 7 gy
B CTH L0, IWAR—RTIHFEVICH/PNEL, FHEB L ORFTORE
REIN=F2Z LIERARETH D, DRWVINAN—R L IFR
A& E7- IRR-8.33% L9 LU, PNOCEC D71y = 7 b
R E O D BRI EFEEF O T 0P =7 b ED bITDNITK
[

2) BReINY T

AK7ayx7 hDOAIZ PNOC EC 1IKFETA =2 7 EARVEHFIZE D
ZHH E RN S 2T A ARG LT, MET—RAYRTEE > X T A & ik
THE, ZOKEFFOTH A EERIZ, 740 U B O&KEEICHE LT
B, £72. REFHBOEEDOFBICLAEL TV D, AKEH A%
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Rh & BAITAS, S 2 2BV CRE ORI & 72 DFRH, AR
DA D — iR BEIFEY IS 3~ XTI H T RETH D,

Flo. ATVl MIZRETEY /S (250kW) NBRH AT v
v @Y A INRIOKRG AT DY) 'Y 2T — (BEIN) =¥
—Ea=y hELTHHTL TETH D, /37X AHNHIABFIH S
TWAIE, LFG 139 #MEm 2R L, PAgH & S icizd 5
7o, TRNAX—OEMRICEY 2T —a=y MEHT 5 Z &Lt &
Bbonsd, ZOFXOBEMENLIT 4V B TEYIDTTH D,

3) EIABREHZ X 2 —i7e 51k

KTz ME, 74V ETHIOTLFG 2 XEBICrEFEMMT 260
THY ., BE N, REBEEOZVEAMETREE W FiEEA
NCEBRZ DD ThHD, LoT, BARMSA RS EEGHR~Y 7
ML, =RV FXF—BFROZHEERA S LW 7 4 U EDBERIZAEE
T2,

ZOXEHT, ATVl NIEERBXOHIFKAY TIZE>T, "—2F 4
YTV FEEFRVERNWZ LI D, KT s MK D GHG HEH EDHIK
IE, L SN R 2 AR [EIR - I L TR R KON LT RBED 72 O IR E}
ELTHEHT %, 20 HISTHIT A B H LA R R L X —I2 L - T, 1k
AREPREICLDENEZNETL 09 2 Ak, 74 VB CBIT D fkBE
FWE IR LORKIGREOBEROFEBICABE L TWD, LorLeRb, Z0k)
732 GHG HEHEOHIEIL, COM e Y =7 MEBN /R TITEZ D iFRnz LT
HHOT, A7ay=7 MITBMERSH D EE 25,

9.24

PDD Ot 5> B5 Tli, EEEDI AT ANY LX) —hTHTH, VAT
LN L H ) XTHINT T A DAY, 3EEE. MERALCO ~DikExE &1 (X29),
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Waste Production

(Households, Industry, etc)
|

Waste Collection, Sorting,

Transport, Disposal,

New Payatas — >

Dumpsite

Old Payatas
Dumpsite (Closed)

| 1
i i = System Boundary
1

Dumpsite

Gas Production

Dumpsite

Gas Collection

Flaring

Electricity Generation

Electricity
to MERALCO

End User

29 K7Vl NOVATFLANT LAY —

(Hi#h : PDD)
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9.3

PDD 272> D Tix, A7uv=7 MIET L E=F U 7 FEIZONT
LT D, AFEDE=FV VEHHEIL, CDM B TAR SN T2 NM0010
[FEEOT=OIZFH SN DN AN G0 A X U ABIUICET2E5=4 Y >
JEtE] 2T 5 (8733 D),

NMO0O010 DE =4 U > 7 FHHlIL, SR EIRZ ~TeE T D 72 OB S 7= HE N7 HE
HANZ L > THREBTAERICHSTIHM T A LT = —FT B W) r—RCwA I
%

=K Y 2V HBEITIEFETE ED CDM OEDICH, TP =7 hO/T 5 —
<V ACEET D EE AR A G LT 5 2 LIk 0, R FEERED
a2 357000 Thb, ZOFE=FY U 7HEIL. BATE LIOERICH T
DALABEIREIZH LT, KV ZHORE 3 X SO F RO T 2 2
WEHARETH D,

9.3.1
ZOF=H Y UV EENIZIE, PLTFOFHIZOWTOMLIESME RN G T
%,

CER ODHEH D=z, WUIRE=H Y TV AT NafESL LR 55
FOTaY e NPFHE AR OEEEIEICART AN T 2y /T 5 F
V7R RHANR X OVE B A e 5 %

ML L7 = K A & CER OFGEIC 2 5%

FLTE=ZY 73T, 7Tuycy ORI, BEAERE LGH
ﬁ:ihfn&ﬁnﬁﬁgﬁ\ik\7uylab@@%v:;7w:ainm
ASPATAN

9.3.2
PDD D273 D2 T, A7ay=7 ML TEYEEbnst=%1) 7
FHE, ZOBIRFLE OZ LI OV TREHEHT 5, A7 r v =7 ME, NM0010 & A

FRIZ, BEAHBLIOZ LT TREESNTZA X L OEZ EMIZHD Z ENEETH

Do

99



HESZHLT A DAY EFHFZETIX, RRPICHI SN2 o lc A Z o D& L E %
FICE=F =T HFENRTE D, 286, PeHAREIZ OV TR, B S U BE S
NI AZ ORI, R]RFIZHEH SN o7 A Z o OEEFR UROT, £z
DFFHEHENEEE DD THD, Licn>T, X"—=RAT7A(4 7 nv=7 MNEfE
WL DPEHEOE ) HE X BT VBT, E=X U 7 EPEHEIRE O E S
B N—2AT A VPHEOHFRIEAET L b ESHELOTH D,

FAEIRARIC X DHIERIEL, SRAITIRGE T 2 B R4 [ O -2 R R PR AR L
ERULDZEICEIVEESND, KAF0P =7 FRFHET DV Y RO [R5
PSSz IEA (HEBE= X —#B) o7 —%ZFHL, IPCCOL 7 7 L A=
=2 T NVDT 7 4V MEEB IOV Y UREOBEOBRE S v 7 A2 HOTEHT
Do

9.3.3

PDD Dt 7 v a o D3ICBWC A7/ P TE=X—SNDHHEBIZHOWNT,
ITNENEDE T —ZE2T=H—FTDH0DTFIEIZHONT, EDDHIL-FRITFH
15 (£28),
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#28 AVnv=z/ hTE=F—SNDHEA

%E}% ?:; P s Q_{g ﬁg@*ﬁ ewge | S50 2| s 7 R I axy R
1 O R | m ki 100% | BFR—2 | 2EREOY LYy R IR
2 & égﬁgf o | ™ m e 100% | EF—2 QIERIL Y LY bR
3 i 7 LT R % mé&c AR n/a BAN— 2 2L LYy NI
4 . *fjﬂfg;g % me c et 100% | BE—2 | 2EREOY LUy R
5 B | wmmomwns  [SY 0 |mac g wa BI~—2 | 2EBROY LYy MR
6 B | RREER MWh m FkfGErY 100% B—R 2EMBE T LYy MR H
7 i FE~flEE S E & | MWh m FkfsE Y 100% B R— A 2AEM KO LYy MR
8 | |t K9CO2! | ¢ VEfE | 100 | Fe—x | 2EREGS LYy i
*1 TaYxs MREEORS a2 D6 AR L D,

*2  JEE (m). F5ME (. RELY (o)
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T, REEDEBIBED IR IRV GLIEEOE=F T U TE, X
—ATA T VAR E L RITT 20, HEES EiT 2 0ER’H D (B
7vay D5 T—4% D51), KAZ7a Y= b Tk, RA03 DI/ HOEE
[ZOWTCRERFE =4 — L, | fitsk & LT, &% D CER BRITI T D 2 4R
FTDHHEICR->TND, Fo, B2 ar DALYV AT AN UE Y —LISMNTEK
RHEHIERN ® 2 HAIEZ IOV TOT — X IUEZFLH T D 2 LT > TV D08,
AT Txs MTOWTIE, RIEORE THE2R ST PEHIIARA 7 u P =7 MRS
ORIDOT vVl FOREERET HEIC O T 5720, ERZRPEH EIIE X T
AN

9.3.4 QC

QA

PDD Dt 27+ 2> D6 Tt £2 a2 D375 D5 ETICEENTNAIEAIC
DONT, TNV EEFL O ERIEZOWTEREOFEL IOV T, D
LI RICEHEHT D (£ 29),

£29 HT7T AL TEBSNLMEEE (QC) MUMHEMRIE (QA)

S T—=ED | TRIIHNTD FE STV 5 QA/IQC DREE,
LM | QCIQA Fit & DFHEl HE X TWRWTF—X
D.3-1 {158 H TRENEHOEEEREL LD A TS A
D.3-2 {35 :l TR ER OEREEL LD A TR
THI AR A T TV ADOEXEEUR L~ YL TOE
D.3-3 5 4 M, 7 U7 hERIT, IEESRLID EFELITNT
' - Wb EBIEINDSGE., PREEERITERY LD
B CHIIET D,
D.3-4 {158 &l T AWt DPEFRZHEL )LD A T F
EHR A T F U ADEEEREL X)L TOE
D.35 I i M, bB— FEIE, EERIDLFELITNTVS
' - LBIEINDGE. PR EITENLL Lo
THET S,
A— R —DREENEWEL -~V DA T F A, A—
D.3-6 i H H—FoRFA R N — T =X LWGEE %
TBRVICEVF2y 73520 TES,
A= —DREEIEREL )LD AT F A, A—
D.3-7 {138 Zel B —FRRFA RN — s T =X L REE %
TFERVICEIVF oy 7 THZLNTED,
D.3-8 | &/ pilis DOE DR ED IEFEIEIZ L 5,
D.5-1 16 H NRY 7 g4 lr—a OB, HHNC XD ERERE

Lea—175%,
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9.4

PDD D27 a3 ETIX, 8733 B CiHLIER_N—2AT7 A4V OFERELH
AT B Y27 FTCHIBTE 5 GHG HEHHIBE 2R T T 5,

9.4.1
v/ a ELTIE, Pedes IAUH Y —NTHAET D GHGHEHHEDHE
EAREZTLHET D, LOLAENDL, A7 Yoy MIESE, GHG JEHHIEZ £
=X =T 570, AXRTERII L2, Fio, ST ANSEILLTZA X %
TUTRBE S, ETIIRERELE LTBBESE D L CO2 B HAET HDT, £D
FIZOWTHET HZUERDDLEEBEXOND, LLARRL, IPCCHA KT A
Wik, UTO X izl bnTng

MERIZEZ B DDA A~ AGR (B - B, HA) \THRT DGO fE
X, ZHMB B END CO2 DEFERBARTHSH, LizB>T, 2D L 97 CO2
OHEHIE, NA F~ ZADAEOHE NG ATRER 1= b TE S TW WA %
Br&, kv FogEHEE LTiEEbRY, | 3

LIzl o T . ARKT By 27 FTRROTAZ NI N A AHEKEOLDOTHD
INA F= ANIFEDOREBRET CO2 I L TWAHT=d, K7 uv=r MOmFHE
HElx, V=R« =2— IV ThHDHEEZD,

9.4.2 E.2

AK7aP =7 bV ==L LT, 7udzy bR UEY—HTAT Y
=7 MRRTITHEE LW THA S, HSTHIT AR L= v —FH >
AT Mgk DIEEFRIZ KL D CO2 DN B 2 bivd, LnLans, ZoHH&EIR
MIREICT 5 L5 &\ TIEAR<, £, K7mv:7hﬂ%m3nﬁ<&%\%@
BT CMOREEFENEM S AL, DT L THRETLHEEOH DL B D
Thd, LER-ST, K7avzl MZXoTE=F Y 7 THLRODLNTHE
%—'E:&~éné?jkﬂj%®ﬂm:\ RO OLNLPEHEOHINTE Z SRV EEZ D,

AT Y= FAYEHEIEOERET =X ) VS ERAT 5720, MR

E’Jfﬂélfﬂjih DR NS 2 Z L1370,

3 Revised 1996 |PCC Guidelines for National Greenhouse Gas Inventories, Reference Manual
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9.4.3 ( E.5)
K7zl b=V 70, iz RREESNZA X D& L, RBESH
T RREIRDE ) EE X—R B 2D, LTICEDFIEEZ RS,

AT w71 BREIIBIT B A X DOBREE

A, KFmvxzs MTkD

o e 7 B X B. FEMOEVHE R = C. AMIEhi=x L ¥—&
(MWh) (GJMWh) (GY

Iz F3E C &, £2%00.037 (G m CH4) & 0.000714 (tCH4,mi CH4) % W\,
TRNF—FE AL AT D,

C. Ahahiz . B B D. ®EEICHHSh
L E—E AR X AR I = A A DR
(GY 0.037 0.000714 (tCH4)
(GJ/ni CH4) (tCH4,/ mi' CH4)

BT, DDAX L OEY CO2HET 5,

D. REICHIH SR ‘ R _ HEICL DB SND
FAE DR X A2 o OHERIIRALHRE - MERA CO2 HEH B
(tCH4) 21 (tCO2 #H4)

* B, A X U OMERBIE(LAREIC OV T, 2004 4 2 A D% 9B CDM A Y Ra P—/3x )L
IZBWT, A RBES B IFIC CO2 PEHFIRE & MR 3 2 58 MRBER 14T 5 CO2 4y
BHEBIK ZEEAIRL TS, (Thbb, A4 1 b2t 5E CO2 % 275 F ok
FTHDT, CO2 HIIEEIE A Z RBERD 21-275=1825 5 & T %,)

A% D CDM HHFESZDOREIZEDE T, BIETHMERH L0, AT 2L {ETHEET 5,

LAIF 2005 4E 007 — & Z ulZ 3 HEIZ L 5 CO2 HEHHAIE A FHH 35

8,000,000 X 12,600 = 100,800
(kwh) (kJ/kwh) (GJ)
100,800 - 0.037 X 0.000714 = 1,945
((eh)) (GJ/m CH4) (tCH4,/m’ CH4) (tCH4)
1,945 X 21 = 40,849
(tCH4) (tCO2 #H4)

PDD ® APPENPIX 427 L ¥ v I OSEOFRERZ U LTV 5,
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AT T2 AR DT VT IREE

FER D7 VT ERBEC & D GHG PEHHIEERIL, T X 2 IcH 5,

TLT &SN - NP s - B BRBESRUICA SV
LFG &t X HAGHEHNILDAX U EHEE X TJUVTHFE = Do B
(i) (%) (%) (nt)

WIZ, FEREDA X &% £250.000714 (tCH4, i CH4) # W CHE4 %,

E. BREESIT=AX D

P ZARGREK = R ZUTHBESRIIAZCOR
() 0.000714 (tCH4)
(tCH4,/ m CH4)
LR F % CO2 i3 %,

E T LTmEES e ) 7 LT HRBEIZ £ 1
PO X AT OHEREBRALRE = KIS L% COR HEt At
(tCH4) 21 (tCO2 FHY)

2005 4E DT —HX Tl 7 LT RRBEIZ K B CO2 BEHHAIE ZFHHE T 5,

4,149,991 X 50 X 97 = 2,022,154
(nt) (%) (%) (nf)
2,022,154 X 0.000714 = 1,444
(nt) (tCH4,/ m' CH4) (tCH4)
1,444 X 21 = 30,320
(tCH4) (tCO2 +H2Y4)

b, 2797 2DEEIZOWTIZ. PDD ® APPENDIX 4\ A7 a7 hD
7Ly NIRIFICIIT D CHABRBEIC L D CO2 HEHHIEIREN E LD Th 5,
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AT w73 REEBERONRE

AR7mvxr Mol iEShizE & (KWh) ISREEROBATRELS v 7 2
DIRFBHEHREL O INEFH)E (kgCO2/kWh) LT, A7r V27 FOR—2A
A VP EERD D,

P - RS meves PTRES it IR O ik B RS
7 HHE = gD R s PIERET
(kgCO2,/4F) (kWh,4) (kgCO2,” kWh)

K70y =7 MIRFERICEREYE) 5597,422 kWh % 10 EIZ B - THHAGT
T 5, ZORMKERICIGET HEIEIL. U FoHERcTRonbns,

IMWRETZ D

AR N A I AT it = R
() () (MW)

2005 KON 2010 FFEITLL T L B0 L e b,

2005 4=
5,423,298 = 5,423,298 = 1
(i) (i) (MW)
2010 4
3,846,911 = 5,423,298 = 0.71
(i) (i) (MW)

ZE1L <X, PDD ® APPENDIX 5 Z#Z& oD = &
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K7 =7 N OESERRIZAER 8,000 Bl Th 5, L7-73- T, 2005 4 & 2010
FEORTO Y 27 PORETHENEIFILLTOEY TH5H, (Flcary7L oy
—| T B E R, FRIEY 69,456 kWh # 225 < )

2005 4=
1,000 X 8,000 - 69,456 = 7,930,544
(kW) ([, 45) (KWh,”4F) (KWh,/4E)

2010 4
710 X 8,000 - 69,456 = 5,610,544
(kW) ([, 4) (KWh,”4F) (KWh,/4F)

AK7vvxr MK EESNIZENEIC, EHRGEHTH DV Rt EIR
DRFPHRBOMEFEIELZ R D ZLITED, XR=2A T4 VHHENRD S

j/lj 5 o
K7al 7 bD WVE S Y& _ P =
P X HEHH BRI T = A7 P
(kWh,/ £2) (kgCO2,/kWh) (kgCO2,/4F)
5,597,422 X 0.655 = 3,666,311
(kWh,4£) (kgCOZ/kWh) (kgCOZ/E)

* BHGEE 19431 vV RRERD REHIREY TR~S

9.4.3.1
IV R EIR D IR FBEHARER O N E A O K E 5115, PDD @ APPENDIX 6
IR LTV A,

20034 L ANDH 1L HD T 4 U B EIT 5, 3R TOMRFE RIL 48,467 GWh
ThbH, TDIH, VIV T2%, EFY 15%, I 2T 4 13% L0 bh5,
7 4 U OREILEEEISE (NPC) 2845 Tnb, DOE OERHZ LD &L
VU DFIREIROWREL S v 7 213 30IRTHEY THh D,

4 2004-2013 Philippine Power Development Plan, Department of Energy www.doe.gov.ph
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# 30 2003 4EEEL Y L RAREIROBEL S » 7 2°

WRELZ A #E (%)
ERlii 8
K7 11
HiEA 7
IR 38
RIRTT A 36
G 100

VY U REDIRFBYEHIR L. 74 U B TARICEESINTE 5T, DOE 2
& RFEDBIIERIC DN TT — X B HEAFE LTINS, ©

A PDD TiE, IEA BAE L TV A EEORENYE EDT —4 L IPCC DAA N
TA UV TERSINTWDLREL Y 4 7HOT 7 4V MEHGREEZHWT, 74 ) E
v DRAERDORFBHHSEREZFTET 5, HI2IX, 74 U B DOARDOREYE
BT TFO LS ICHE SRS,

CO, HhH = ARHH AR X AR X BRHEMURE X BRLET X 4412
(IEA) (Pcc fi&) (IPCC) (IPCC)
= (3989 X 10°toe) X  41868TJ10°toe X  268tC/TI X 098 x 47‘1 tZCtC(J:Z
= 16,083,426tCO;

il =2 OPRELZ 4 7D CEF (tCO./MWh) 1%, CO2 DHEHE %2 FNEh OBk Z A
THOBERETHRLTROLND,

16,083,426 tCO, / 18,789,000 MWh
0.856 (tCO/MWh)

RO CEF

5 2004-2013 Philippine Power Development Plan, Department of Energy www.doe.gov.ph
6 [al L
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RIS DAEATREHT DWW T BRI L KT HIBAD CEF 13 1 L 72 % (K 31),

#31 74V COREBICEBITH CEF

T RILF
#R R | —f | CEF | EebE | CO2 HEH | (EWIH CEF

(‘000 toe) ’ (MWh) 8 (1Y) ° |@cmy®® (tCO2) (tCO2/MWh)
i 2504 | 9,866,000 | 104,837 | 21.1 0.99 | 8029816 | A AL 0.814
| 611 | 7,104,000 | 25581 0 0 0 0
HhE 8,977 | 10,442,000 | 375,849 0 0 0 0
Fi b 3989 | 18,789,000 | 167,011 | 26.8 0.98 | 16,083,426 L R 0.856
7 A 1 35,000 461 | 153 0.995 25,708 | RIXA A (1 74) 0.735
At 46,236,000 24,138,950

FRETHEE L CEF 2T, 20034E 1 H22 D 11 HE TONLY U RFEDHE
(AT 2 IRFBEHEH O EFHEZHET S &, 0.655kgCOL/KWh & 722 (5 32),

32 200341 A6 11 A £ TONY U RFEORBICHET D REBLEH O E L E

(1) (2 1 X @
B2 A R TOLE CEF INEE ) CEF
(%) (kgCO2kWh) (kgCO2/kWh)
A 8 0.814 0.065
K77 11 0 0
HhZR 7 0 0
YD 38 0.856 0.325
KIRIT A 36 0.735 0.264
At 100 0.655

o T, AMEIRELNETD20DON—=AT A VPHEITER B DL T2 %,

7 “Energy Balances of Non-OECD Countries, 2000-2001", International Energy Agency
8 [a J:

® Table 1-1 IPCC Workbook

10 Table 1-1 IPCC Reference Manual
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# 33

AR D=2 T A PR

— A AV AN - FHECHTT| BH~OHE | LY o BHD BB
I = e TEIEE %) Ak HEHR % R R
MW (2 KWh kWh KWh kgCO/kWh | kg CO2/4E
2005 1.00 8,000 8,000,000 69,456 7,930,544 0.655 5,194,507
2006 1.00 8,000 8,000,000 69,456 7,930,544 0.655 5,194,507
2007 1.00 8,000 8,000,000 69,456 7,930,544 0.655 5,194,507
2008 1.00 8,000 8,000,000 69,456 7,930,544 0.655 5,194,507
2009 0.96 8,000 7,656,640 69,456 7,587,185 0.655 4,969,606
2010 0.71 8,000 5,674,644 69,456 5,605,188 0.655 3,671,398
2011 0.52 8,000 4,199,944 69,456 4,130,489 0.655 2,705,470
2012 0.39 8,000 3,114,566 69,456 3,045,110 0.655 1,994,547
2013 0.29 8,000 2,312,329 69,456 2,242,873 0.655 1,469,082
2014 0.21 8,000 1,710,652 69,456 1,641,196 0.655 1,074,983
Total 56,668,775 55,974,218 36,663,113
9.4.4
PDD Ot 7 v a v E6 CliATuy =7 FEEIC LD CO2 PEHEIE&ED Tl %
LT D (F34),

# 34 CO2 kAR THI

(tCO, #H )
No| A F at
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
FEEERED
) L 40,849 40,849 40,849 40,849 39,0959 28975 21,445 15903 15903 8,7.35 289,354
A PRIE
L7 R
2 7T {%fﬂ 30,320 29,853 29,502 11,622 0 0 q 0 0 0 101,297
DAL wE
A=Y AT S VAN
©) %h'?'ﬁf’z’ AE 5195 5195 5195 5195 4970 3671 2,708 1994 1469 1,074 36,663
A4 UPEHE
N—RT A
(4 A 76,363 75,896 75,545 57,665 44,065 32,646 24,151 17,898 13276 9,810 427,314
PEH EA
A=V A N
5 | .~ 0 0 0 0 0 0 q 0 q 0 0
G | i & 2 by
6) | HEHHEIBE 76,363 75,896 75,545 57,665 44,065 32,646 24,151 17,808 13,276 9,810 427,314
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10.

20034F 12 H 5 A, PNOC EC 1%, /{v & AHNT I PR ST POG (Payatas Operations
Group) IZBWT, FBIZEDANIR Py —D A2 ZXLH ETHREBRHFICH L, K
Tavxs NMIBT LTV U TR o0, b ZOBBGICA TN LTS
muriz,

TREBLUOSMEOHZEIIUTO LB TH S,

AP e = POG
PNOC EC
e = ISR R A

v 7V v 7 BINE I ERIR Homeless People Federation of the Philippines (HPFP)
(BINEHGTRT 234) Payatas Junkshop Scavenger Association (PAJOSA)

Payatas Scavenger Association Inc. (PSAI)

Payatas Scavenger Alliance Group (PSAG)

Payatas Recycling Exchange (PARE)

Payatas Recycling Movement (PRM)

Alyansang Maralita sa Payatas Estate  (AMPAT)

Vicentian Missionaries Social Development Foundation Inc.
(VMSDFI)

Payatas Parent Association for Children Rehabilitation Inc.
(PPACRI)

K7V =7 FOFEHSPCEIIZOWVWTINED Z b > 725t PNOC EC 06 dh-72db &
SINE NS BIERICERSCRERN H -T2, FREMBIOENICKTHEZIZLLTO LB
N Thob,

- oY MIFERSESHCEH AL ED X D 8% RITT 0,
& A7y MILLTO X 5 ITHES ORI ERCLEITEL DL D TH D,
B 7R RN T 2 A BN L CREICHIH T 2 5T L D R AR & B
BRI K DBk
ZHEVEKR DY T, CHROENEE LK EIET 5
PEST 3 DA P D I &
R HNPHLOERE BN AR T m Y = 7 MIRIZTEENIIEAR DR H 5D,

% AT7nV=y NI a =T A BREOH N BB ET D, HERIZOWVTIL,
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B SO IO - BRI OB 75 o N OV - R - TE R O SRR I PN E
2 BID,

R - WERHLZEDOREREITIE DR D DD,
A FAHHAIZ L AuiE, 2007 A F CTHINZHIME A S o, AUEICES D 597 10 4RI
IMW DORENRRRETH D,

i - HENT IS DAEF AR AET DN ALY EO L D RIS DD, £l2, DX
D IRIARDI BRI AET D LR DD,

(o HNTHN S D T A TIHREUIZ R 2T e, £/, KA7v v =7 N CTHN T A %
B R, BREAM IR S D,

Ll TEST RO BT ' v ¥ — DL EIIHERIND D,
% Tuvzl YA MIFENSLHEFT R XD L EWNE ZAILHDLD T A
AIREIE R,

i - N7} = BV /40 NN Y X5V (WX kA ¢ I /RN ?;Ef:&iﬁﬁ%:%ﬁé)\fz FHED

% LA 2= 4 OGP ZEE THDLH, ARV =7 FOREICLD | BN
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MEMORANDUM OF UNDERSTANDING
KNOW ALL MEN BY THESE PRESENTS:

This MEMORANDUM OF UNDERSTANDING (MOU) is entered into and executed by and
batween;

PNOC EXPLORATION CORPORATION, a corporation duly
organized and existing under and by virue of the laws of the
Republic of the Philippines, with principal office address at
Building 1, Energy Center, Mermitt Road, Fort Bonifacia,
Taguig, Metro Manila, and represented herein by its President
and Chief Executive Officer, RUFINO B. BOMASANG,
hereinafter referred to as “PNOC EC"

-and-

The LOCAL GOVERNMENT OF QUEZON CITY, a local
government unit of the Rspublic of the Philippines, with
principal office address at Quezon City Hall, Diliman, Quezon
City, and represented hersin by its Honorable Mayor,
FELICIANO BELMOMNTE JR., and hereinafter referred to as
"QC LGu."

WITNESSETH THAT:

WHEREAS, PNOC EC, is a government owned and controlled corporaticn engaged in the
exploration, explaitation and cevelopment of economically viable energy sources from
volatile substances, including nydrocarbons of various origin, in the Philippines:

WHEREAS, QC LGU is a government unit whose responsibilities include, armong others, the
formulation and implementation of pelicies, standards, programs and projects for the proper
and sanitary disposal of waste for Quezon City;

WHEREAS, QC LGU Is managing the operations of an ongoing open dumpsite located in
Payatas, Quezon City a5 well as the closure of an abandoned dumpsite in the same area;

WHEREAS, as part of its environmental and safety program for Payatas, QC LGU s
currently trying to address concerns relating to the mitigation of the impact of the operation
of its dumpsites on the environment, particularly the landfill gas being emitted therefrom;

WHEREAS, PNOC EC has expressed interest in conducting, jointly with QC LGU, testing
activities for the possible utilization of the methane gas being generated at the Payatas open
durnpsites for power generation, hereinafter referred fo as the Project:

WHEREAS, QC LGU has agreed to pursue the implementation of the Project jointly with
PNOC EC under certain tarms and conditions;

NOW, THEREFORE, for and in consideration of the aforecited premises and considerations,
PNOC EC and QC LGU hereby formalize their agreements and understandings for the
conduct of the Project as follows:

X

Memorandumn of Understanding (Payatas) I‘J paglk 1 of &

PNOC EC - QU LGU

WA—



. OBJECTIVES

1. The Project shall
1.1 Utilize appropriate technology for extraction of methane gas;

1.2 Demanstrate the environmental and social benefits of methane gas extraction
and utilization by

1.21 The installation of an appropriate collecticn and flare unit for
mitigation of methane gas in the Fayatas Open Dumpsites.

1.2.2 Providing of a design for a Pilot Power Plant utilizing the methane
gas.

2. It is likewise agreed upon and understood that the effort is meant to help develop
andior enhance cngoing efforts in the country, to promote and establich the ca pacity
0 cope with the post-closure requirements of dumpsites and, particularly, the know-
how and expertise in gas extraction and utilization,

il PROJECT ACTIVITIES AND TIMETABLES

1. The activities and timetables that shall be undertaken in the implemeantation of the
Froject under consideration herein shall be as stated in the schedule attached
herato as Annex 17

2. The results, conclusions and recommendations of the Project shall be [ointly owned
by PNOC EC and QC LGU. They zhall not be disclosed to third parties without the
mutual agreement of PNOC EC and QG LGU.,

. PROJECT MANAGEMENT AND RELATIONSHIPS

1. Tofaciltate the implemantation of the Project, a Project Management Office (PMO)
shall be constituted to consist of representatives of the Parties harain. Aside from
facilitating the supervision and coordination of project activities, the PMO shall serve
as the clearing house where problems and issues that may arise, and which need to
be jointly resolved. shall be referred to and jointly decided upon.

2. Due to the fechnical nature and involvements of the Project, the PMO shall be
headed by 2 reprasentative of PNOC EC and assisted by a representative of QC
LGU, as Co-Head. The membership of the PMO's committeas andfor working
groups, including. clerical staff. shall be provided for jointly by the Parties,

3. The QC LGU shall furnish the necessary administrative and logistical support to the
Froject Team that shall deploy to the Project This shall include the provision of an
adequate cffice and working enviranment and on-site security, as well as any labaor
necessary ta effect the implementation of the Project..

4. PNOC EC shall be solsly responsible for its own personnel and such other pariies as
it may designate to facilitate the conduct of the Praject, provided that it shall inform
QC LGU of such assignments and/or designations.

5. QC LGU shall ba fully responsible in facilitating the conduct of. relationships with the
lecal communities and such other agencies as may be required.
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V.

RESPONSIBILITIES OF THE PARTIES

ACTIVITIES

PNOC EC

Qc LGu

1. Gas Testing

1.1 Preparation and
Installation of LFG

Provide technical assistance
in design and construction of

Implement the Project and
supervise the canstruction of

mental Impact Study

'3 Business Plan

collection systern LFG Collection System Methane Gas Collection
System
1.2 Testing for gas Cperate gas testing plant Participate in  sample-
resource taking/training
Provide technical support | Organize and provide 24-
and maintenance hour sacurity on-sita
2, Social and Environ-
| mantal Impact
2.1 Social and Environ- Address  social, erwviron-

mental, health, safaty and
gender issues related to
landfill management

Data collection
recommended by the PMO

3.1 Market Analysis

Identtfication of markeats

Enter into contracts with
stakeholders (QC LGU and
buyers) if the market is

secured

Asgsist PNOC EC with stake-
holders

Data collection as
recommanded by the PMO

Identification of stakeholders
and their needs

3.2 Econamic Analysis

ldentify financial criteria to be
met for the power plant

Compute alternatives

EE Design and
Specification

3.31 Process Design

Design of gas collection
system

3.22 Projectplan for
implementation
of downstream

Declde on timing and scale
of dewnstream project

Decide on timing and scale
of downstream project

project

333 Equipment identify local supply of
specification services, piping material,
and cost paint and instrumentation

Selection of plant equipment

4. Submission of Final
Report

Frapare and finalize report

Mearnarandum of Understanding (Payatas)
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PROJECT IMPLEMENTATION

QC LGU shall be responsitle for the implementation of the Project and agrees to
hold PNOC EC free from any obligations arising therefrom.

PNOC EC shall, however, be responsible for the provision and operation of
necassary testing equipment and payment of salaries and remuneration of its staff
assigned to the Project.

MNON-EXCLUSIVITY

It is agreed upon and understood that the privilege herein granted by QC LGU fo
PNOC EC for the conduct of this Project is not exclusive. QG LGU may allow othar
interested parties to conduct similar studies, provided that @C LGU shall inform
PNOC EC of such arrangements prior to its entering into them. However, within
three (3} months from PNOC EC’s submission of the Final Report, and should the
Final Report show the economic and technical feasibility of a power plant, PNOC EC
shall have the first priority to construct and operate the pilot power plant mentioned in
Clause 1, 1.2.2 of this MOU utilizing the methane gas emitted at the Payatas open
dumpsites, subfect to the applicable laws. PNOG EC shall, within the said three-
menth peried. indicale its desire to avall of this right by submitting a Letter of Intent
1o QC LGU,

PUBLICITY

During the term of this MOU, the Parties shall jointly coordinate and agree on the
contents of any press statement or public information materials that may be released
pertaining to the Project.

CONFIDENTIALITY

The Parties likewise agree o treat the discussions 1o be held pursuant to this MOU
as confidential, and shall not disclose their content to any Third Party, other than
through the procedures set out in Clause VIl of this MOU, provided, that each Party
shall have the right to inform its Directors, Officers and employees who have a clear
need to know the content of the discussions, as well a5 its shareholders, outside
consultants and advisors and, provided further, that any such disclosure to outzide
consuitants and advisors shall be made on a strictly confidential basis.

GOVERNING LAW AND DISFUTE RESOLUTION

The understandings and agreements herain entered into shall be govemed and construed
in accordance with the laws of the Republic of the Philippines, In case any dispute arises
out of the interpratation or implementation of the provisions of this MOU, the Parties shall
exert their best efforts and negotiate in good faith to amicably settle the matter. If such
dispute has not been resolved within ten (10) calendar days from the time attempts to
sattle the controversy were initiated, and if the dispute arose between the QC LGU and
PNOC EC, the matter shall be settled through arbitration in aceordance with Presidential
Decree Mo, 242, which prascribes the procsdure for administrative settiement or
adjudication of disputes, claims and confroversies between or among government offices,
agencies and instrumentalities, including government owned or controlled corporations. In
case resort to litigation becomes necessary and proper, it is hereby agresd that such
action shall be filed in a court of competent jurisdiction in Quezon City, ta the exclusion af
all other venues,

o) 4of5



X EFFECTIVITY

Tris Memerandum of Understanding shall take effect upon its signing by the Parties
and the ratification by the City Council of QC LGU and shall automatically terminate
upon the completion of the Project, unless it is earlier terminated upon mutual
agreement of the Parties.

IN WITNESS WHEREQF, the Parties hersto have hereunto set afficed thair signature this

day of , 2002, at
AUG p 9 2002
PNOC EXPLORATION CORPORATION LOCAL GOVERNMENT OF
QUEZON CITY
By: g By:
| RUFIND P BOMASANG FELICIANO BELMONTE JR.
President and CEQ Mayor

-

SIGNED IN THE PRESENCE OF:

S ULTRN]
. CUNANAN EL JAYMALIN
Chay'man, PNOC Head, Payatsk Adminisiration Group
ACKMNOWLEDGMENT

REPUBLIC OF THE PHILIPPINES )
MAKATI CITY ) ss

BEFORE ME, this 2002, personally appeared RUFINO B. BOMASANG,
with Commumity Tax ée:ﬁﬁcate No. 11952298 issued al Makati City on 18 March 2002, in
his capacily as President and CEQ of PNOC EC, and FELICIANO BELMONTE, JR., with
Community Tax Certificate No. 00000101 issued at Quezon Gity on 02 Ja nuary 2002, in his
capacily as Mayor of the Quezon City LGU, known to me to be the same persons who
executed the foregoing instrument, and that they acknowledgad to me that the same is their
free and voluntary act and deed, as well as the fres and voluntary act and dead of the entity
that they respectively reprasent.

This Memorandum of Understanding consisting of fiva (5) pages including this page on
which this Acknowledgment is written has been signed by the Parties and their instrumental
witnesses on each and every page herzsof.

WITNESS MY HAND AND NOTARIAL SEAL on the date and place first above written

DocNo. 9KV . -
Page No. éf_: M R
Book Mo e S

Series of 2002. | SUERA
Memorandum of Understanding {Payeatas) F Tﬁﬂ]ﬁﬁg hé

PNOC EC - Quezon City LGU/ DEC. 21 1003

" 6743709/1-09-01MAY:
I’Hr’!ﬁ’ 542468/12~06-0U CAPIZ






Republle of the Philippines _
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HON. FELICIANO BELMONTE JR.
Iviayor
Cugzron City

- Dear Mayor Belmonte:

' This las reference 0 your proposal to convert the Payatas Dompsite into a Contretled Dermn
Facility. The proposal would favolve the improvement on the aperational parameters as well as
the integration of developmental and rehahilitation works within the existing disposal site, It
further addresses remedistion measwres thet will improve environmental conditions i the
dumnpsite,

I this regard, we find the szid undertaling in line with the obisetives of RA 5003, Howeve;, the
fellpwing measures should be instituted in the operation and development of the contralled dump
facility:

L. Conversion 10 cantrolled dumpsite should follow an engineering design and plai;

2. Adequute droinage system/diversicn cansl should be maintained to avoid *eully” piping
or scouring of the slope due to surface run-off and storm diain outfal] faw the surfige of
the waste comainment area:

3. Slope stabilization measures and optimum slevation should bs esteblished to prevent
collapse and shope failure,

4. Ledcbate sntmpmett'collecioe and treamment system, should be installed to provent
wastewster impoundment along the toe of the aotive disposal clls;

3. Monitaring wells on various slevations (upstream and downsiceam) should be
esizblished to cover across portions on both disposal cells as part of ernstant manitosing,
0O Froutdwates

6, Dredging and clean-up of tha surface water sitrounding the sits should be undertaken,
Sufficient lifier femce along the periphery of the disposa] area should be fnstalled to
avoid scatterinig of wind-blown wastes and pesimeter fence should be constriieted to
restriot nnarthorized 2niry 1o the site;

7. The operstion of the facility mest follow a Al sequenice plan to ensure the orderly
placement of wastes and in ordsr o prevent the inciscriminete disposal of incoming
wastes. The size of the working fhce should b confined o & small ares a3 possible 5o
thet least amount of cover materdal will he required:

& Duly soil cover of at legst 6" in thickness should be apnlied ag thy eud of the woddng
day to-minimize the rrndietion: of leachaie, vorsrol odor and prevant the proliferation of
vermins aogd veciors!

%, Burning of solid waste shonld e stricily prohibived und svoidad:

Let's o Green!



10, Ffforts should be made w promole and operstiiinglize schémes on wasie
reduction and recovory such 2y waste recveling and composiing,

11. Waste picking aciivities should be sonirolled 30 85 [ allow various cperational
aclivities, such as daily soil eovering, srogion conirol, gmong, othurs; and

12, A bi-monthly progréss report on the projest status should be submitred to the
Departmsnr. The Departiient from tima to time may monitor the operation of the
facility.

Likewize, the city sovernmeny shail exent all efftert to address the public sensitivity
pequitements of the project.  In which case, the appropriate Muynicipal/Sanggunian
Resolutlon should be deawn up with multi-sactorg! pandeipation,

Pleass take nove that along with our mandate o provide techilenl assiaiance on ecnlogical
solid waste mznagement, we are also mendated to enforcs the applicable snvironmental
reguiations ouce any of the above-meagurss are not complied with,

For your proper goidancy

Wery truly yours,

FLEEI‘.‘-A G ﬁ[iﬂ%ﬂ
Secrefaiy an

Chairperson, Natie:sal Soltd Weisi.
Management Commisvion

Ler Offfza of'she Seervhariar
Nanignal Sofitd #ase Adanagemend Comarizaon

Dvaromgrensa! Wosagemen Surdn
Medlomal Capiral Region






METHOD 3C —-DETERMINATION OF CARBOM DIOXIDE, METHANE,
NITROGEN, AND OXYGEN FROM STATIONARY SOURCES

1. Applicability and Principle

1.1 Applicability. This method applies to the analysis of carbon dioxide (COy),
methane (CH,), nitrogen (N,) and oxygen (O,) in samples from municipal
solid waste landfills and other sources when specified in an applicable
subpart.

1.2 Principle. A portion of the sample is injected into a gas chromatograph
(GC) and the CO,, CH4, N2 and O, concentrations are determined by using
athermal conductivity detector (TCD) and integrator.

2. Range and Sensitivity

2.1 Range. The range of this method depends upon the concentration of
samples. The analytica range of TCD’s is generdly between
approximately 10 ppmv and the upper percent range.

2.2 Sengitivity. The sensitivity limit for a compound is defined as the
minimum detectable concentration of that compound, or the concentration
that produces a signal-to noise ratio of three to one. For CO,, CH4, N, and
O3, the sengitivity limit isin the low ppmv range.

3. Interferences

Since the TCD exhibits universal response and detects all gas components
except the carrier, interferences may occur. Choosing the appropriate GC or
shifting the retention times by changing the column flow rate may help
eliminate resol ution interferences.

To assure consistent detector response, helium is used to prepare calibration

gases. Frequent exposure to samples or carrier gas containing oxygen may
gradually destroy filaments.

TEDLAR BAGS

Tedlar bags are manufactured from PVF (Tedlar) film. They are generally considered
inert and can be used to collect samples containing common solvents, hydrocarbons,
chlorinated solvents, and many other classes of compounds. They are commonly used
to collect low level sulfur gases, but only if the bag fittings are non-metallic
(polypropylene, Teflon, or nylon). Sample hold time varies for different classes of
compounds:

24 Hours



= Sulfur gases (especially hydrogen sulfide and methyl mercaptan)
= Chemically active compounds likel, 3-Butadiene

72 Hours

= Chlorinated solvents and aromatic compounds
= Atmospheric gases like oxygen, nitrogen, carbon dioxide, etc.

The surface of a Tedlar bag is a work in progress. The surface of a new bag is
essentially free of VOCs at the single digit ppbv level. Once used, however, the
surface has been exposed to moisture and possibly organic compounds. It may
irreversibly adsorb many VOCs at the low ppbv level. A series of purges with high
purity gaswill not remove VOCs from the surface.

Deactivated Tedlar Bags

The deactivation of Tedlar bags has been reviewed in the literature and is written into
several sampling methods. The technique is straightforward. The bag is first filled
with sample, then emptied and refilled. This process only “deactivates’ the bag if the
sample remains in the bag for a period of at least 6 hours.

Air Toxics has published a method for deactivating the surface of Tedlar bags used
for collecting reduced sulfur samples. The bag is first filled with an inert gas and
deactivating agent is injected into a bag. The surface is deactivated over the next 6
hours. The bag is often shipped at this point. Prior to sampling, the gas is removed
from the bag. This deactivated bag has a five-day shelf life. The primary advantage of
using a deactivated bag for collecting sulfur samplesisthat it extends the holding time
to 72 hours, three times longer than when using an un-deactivated bag. Our Client
Services Department will be happy to go over the technique and arrange to ship
deactivated bags.

ATL can provide a variety of Tedlar bag sizes. The most common sizes available are
1L, 3L, and 10L.
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STATIONARY SOURCE
EMISSION MONITORING REPORT

OF

PAYATAS DUMP SITE
(Old & New Site )

Quezon City, Metro Manila

(December 02, 2003)

SUBMITTED TO: ENGR. ROLLY V. OLIQUINO JR.
POSITION: DRILLING ENGINEER

Prepared for:

PHILIPPINE NATIONAL OIL COMPANY (PNOC)
EXPLORATION CORPORATION

2/F PNOC Bidg. 1
Energy Center, Fort Bonifacio
Taguig, 1634 Metro Manila

Prepared by:

CRL Environmental Corporation
Bldg. 7457 Jose Topacio St.
Clark Field (CSEZ) Pampanga
Tel: (02) 740-6219; (045) 599-3943
Fax: (045) 5993963

L‘ CRL Environmental B'dg 7457 Jose Topacio 5t LabTel : (632) 740-6219  Office Tel : (632) B40-407]
— Clark Field (CSEZ) Pampanga, Philippines  LabTel - (6345)599-3943  Cellphone @ (0917) 892-1171
C orporation US AL (562) 9E9-4045 Lab Fax : (6345)599-3963  Office Fax: (632) E16-0329



PNOC EXPLORATION CORPORATION CRL Environmental Corp.
Stationary Source Emission Monitoring Report 1

1. INTRODUCTION

Philippine National Oil Company (PNOC) Exploration Corporation hired the services of CRL Environmental Corporation to
conduct sampling and analysis of the Payatas Dump Site for its five (5) stations pipeline exhaust. The project includes the
testing of the pipe gas emission of its” Methane Gas Testing and Extraction Project” in terms of Fixed Gases (Mathana,
Nitrogen , Oxygen and Carbon Dioxida), Hydrogen Sulfide and water vapor content .

This report presents the emission test resuits conducted by CRL Environmental Corporation at Payatas Dump Site located
at Quezon City, Metro Manila last December 02, 2003,

2. AIR QUALITY TEST
2.1 STACK GAS MONITORING

2.1.1 Test Objective

The objective of the air monitoring tests conducted by CRL is to collect representative samples of gases
from the pipe installed in the Payatas Dump Site. The tests conducted are for the firm's effort to know
the gas concentration generated from the decomposition of organic matter on the dumping site for the
company’s study in utilizing the area as a source of methane gas to be used as a fuel for power

generation.

21.2 Test Dates and Personnel Involved

The representative “Source” Sampling was performed by the CRL technical team on December
2, 2003.

CRLTeam
Ronald A. Agabin- CRL Air Team Officer

Glen 3. Bonus — CRL Field Engineer
Devy D. Daro — CRL Field Technician

(AR SR

Observers:
1. Engr. Rolly V. OLiquino = PNOC drilling Engineer

A CRL E" w'raumenmi Bldg. 7457 Jose Topacio 51 Lab Tel (632) T740-6219 Office Tel ; (632) 340-4071
Clark Field (CSEZ) Pampanga, Philippines Lahb Tel {6345) 590.3943  Cellphone @ (0017) 392-1171

fﬂrﬂﬂfﬂﬂﬂ" L5 AL (562) 989-4045 Lab Fax : (6345)599-3963  Office Fax: (632) #16-0029




PNOC EXPLORATION CORPORATION CRL Environmental Corp.
Stationary Source Emission Monitoring Report 2

3. REPORT

3.1Methods of Sampling and Analysis

The testing methodologies used were referenced either from the United States Environmental Protection
Agency (US-EPA) Code of Federal Regulations, 40 CFR, Subpart 60 Appendix A, Depariment of
Environment and Natural Resources - Environmental Management Bureau (DENR-EME) Air Quality
Monitoring Manual, Philippine Standard Methods for Air and Water Analysis Volume 3. The paramelers
sampled were Fixed Gases (methane, oxygen . nitrogen and carbon Dioxide),Hydrogen Sulfide and
Water vapor.

3.1.2 GRAB SAMPLING (TO 14) - Gas Analysis for the Determination of Fixed Gases
applying ASTM D1946 using especially prepared bag (Tedlar Bag) by Gas
Chromatography (GC).

Principle of Sampling - A gas sample is extracted from the stack using single-point integrated sampling
using SKC Handy Sampler and Tedlar bag material. The SKC sampler is equipped with a calibrated ball
type flow meter powered by externaliinternal power sources. It is attached to a tubing into the tedlar bag.
The tedlar bag is made of an inert material namely TEDLAR and a trademark of Dupont U.S A, which
specifically designed for sampling gaseous materials. The sample is then properly sealed & labeled and
submitted to laboratory for analysis using Gas Chromatography (GC) Method.

3.1.3 ABSORPTION IN LIQUIDS FOR GASEOUS POLLUTANTS - HYDROGEN SULFIDE

Principle of sampling - A known volume of air (1.0 i¥min) is sampled with a wet-chemical
system where a constant air sample passes through a suitable reagent (absorbing reagent) that is
reactive to the specific pollutant desired. As the air sample passes thru the bubbler rack, the air diffuses
forming air bubbles and slowly reacts to the chemical reagent forming a complex ion. The samples are
then analyzed using Colorimetry- Methylene Blue.

4. SAMPLING SITES / LOCATIONS

1.Station 1 — Jameel Old Dump
2 Station 2 — Jerry New Dump
3.Station 3 — Cheryl New Dump
4. Sation 4 — Danny New Dump
5. Station 5 — Rolly New Dump

& CRIL Enviranmental Bldg, 7457 Jose Topacio St LabTel . (633) 740-6219 Office Tel : (632) B40-4071

- Clark Field (CSEZ) Pampanga, Philippines Lab Tel ; (6345) 390-3943 Cellphone : (0917) 892-1171
Cﬂrpﬂrﬂf!ﬂ" US.AL: (362) 9894045 Lab Fax : (6345) 5993963  Office Fax: (632) 816-0329



PNOC EXPLORATION CORPORATION

Stationary Source Emission Monitoring Report

5. RESULTS AND DISCUSSION

CRL Environmental Corp.
3

Table 1 presents the tabulated results of the gas monitoring and analysis performed for the five (5) units
sampling pipes. (Please see attached laboratory results for reference.)

Table1 Measured Methane, Hydrogen Sulfide , Fixed Gases including water vapor for five(S) units sampling

pipes.
—
Location Methane | Hydogen | Oxygen/ | Nitrogen | Carbon | Water
% Sulfide Argon % Dioxide | Vapor
ug/Ncm % % ppm |
Jamee! Old Dump 49 4,370 34 13 a3 0.56
Jerry New Dump &0 6,030 ND ND ar 0.55
Cheryl New Dump 60 8,730 ND ND 38 0.55
Danny New Dump 58 6,820 ND ND 39 0.52
Rolly New Dump 51 7.610 iz 1 | 1.0
Prepared by:
Waller G. Fiesta
Field Engineer ——
Noted by: 7%(.
Rigardo A. Capule
Manager
Air Quality Monitoring Dept.
CRL Environmental 5. 7457 Jose Topacio St LabTel : (632) 740-6219 Office Tel : (632} B40-4071
S - Clark Field (CSEZ) Pampanga, Philippines  LabTel | {6345)599-3943  Celiphone : (0917} 892-1171
Corporation 1.5 A - (562) 959-4045 Lab Fax : (6345)599-3863  Office Fax: (632) BI6-0329
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PNOC EXPLORATION CORPORATION

CRL Environmental Corp.

Stationary Source Emission Monitoring Report

A

ANNEX A

CERTIFICATE OF LABORATORY

CRL Environmental
Corporation

ANALYSIS

Bidg. 7457 lose Topacio St
Clark Field (CSEZ) Pampanga, Philippines
LLS AL (562) 989-4045

Lab Tel :

Lab Tel
Lab Fax

(632) T40-6219
{6345) 5903043
(6345) 599-3963

4

Office Tel : (632) B40-4071
Cellphone = (0917) 892-1171
Offece Fax - (632) 816-0029



15 December 2003

PNOC
2/F PNOC Bldg. 1, Energy Center,
Taguig, Metro Manila

ATTN: Mr. Rolly V. Oliguine, Jr.
Client's Project: Payatas Dump Site
Lab. No.: T559-001/005

Enclosed is{are) the resuli(s) for sample(s) received by CRL Environmental Corporation and
tested for the parameters in the enclosed chain of custody,

Thank you for the opportunity to service the needs of your company. Please feel free to call
me at (045) 599-3943 or (02) 740-6219 if we can be of further service to you.

Very truly yours,

&J’?l‘%\_.—'—fq___

MARIA CARMELA Q. CAPULE
Operations Manager

CRL Envfrﬂnmenmf Bldg, 7457 Jose Topacio S, Lab Tel : (632) T740-6219 Office Tel ; {631) B40-4071
- Clark Field (CSEZ) Pampanga, Philippines  Lab Tel : (6345)599-3943  Cellphone | {(0917) 892-1171
Corporation U.5.A - (562) 9894045 Lab Fax : (6345)599-3963  Office Fax: (632) 8160329




Client: PNCHC
Adim: Mr. Rally V. Oliguino, Jr.
Client's Project:  Payatas Dump Site
Daie Received: 02=-Dec=03
Matrix:
Unifs:
ASTM D4RES (Water v apor}
Lab No.: l7550-001 7559-002 7559.003 7559-004 7559-005
Sin. | Jameel Old  |[Sin. 2 Jerry New  |5in, 3 Cheryl New  (5in. 4 Danny New  |5in. 5 Rolly New
Sample LD.: Dump Dump Dump {Dump Dump
Date Sampled: -Il 20203 120203 128203 |I.2.'l]1|'l]-l 120203
Date Analveed : 1'11_1'11-'03 12/11/03 1271083 12/11/03 12/11/03 |
QC Batch &: B32TIWNOL 03121 1MVl 031211W V01 0302LIW VDR 3wyl
Dilution Factor: |1J.'I 15 1.5 2.0 50
ANALNYTE POL DLE Result DLR Result I!JI:R Result DLR Besult DLER Result
Water Vapor 0.0 0.20 .56 .25 0,55 .25 .55 0.20 0.52 0.50 1.0}
POL = Practical Quantitation Limit
DLR = Detection Limit for Reporting { POL x Dilution Factor)
Reviewed By: Z Diate: December 15, 2003
Chas C. Arroyo
QA Manager
PRC License Mo.: 6701
Approved By Date December 15, 2003

Maria Carmela (). Capule

Operations Manager
PRC License No.: TH3

This report pertains only 0 the samples investigated and does nol secessanly apply W other apparenily identical or similar msterials  This report is subnmined for the exclusive
e of the chiani io whom it is addressed. Any reproducison of this repont or use of dis Laborsions name for sdventising or publicity purpose without suthorization is prokibited.

: Bldg. 7457 Jose Topacio 5. Lab Tel : (632) 740-6219  Office Tel = (632) E40-4071
CRL EHPI?'GH'HIHHMII Clark Field (CSEZ) Pampanga, Philippines  LabTel @ (6345)599-3943  Cellphone = (0917} E92-1171
Cﬂrpﬂfﬂ"ﬂﬂ L5 A 0 (362) 989-4045 Lab Fax : (6345)599-3963  Office Fax: (632) B16-0329



Client: PMNOM
Attn: Mr. Rally V. Oliguine, Jr.

Client's Project: Payatas Dump Site

Date Sampled:  02-Dec-03
Date Received:  02-Dhec-3
Diate Analyeed:  03-Dec-03
Matrix, Units:  Alr, ug™em

Amalyst MDM
Lab %o. Sample 1.0, Analysis Results MDL DLR
TES9-001 Stn. | Jameel O0d Dump | Colorimerry - Methylene Blue (Hvdrogen Sulfide) I 4,370 1.0 40
7559-002  |Stn. 2 Jerry New Dump | Colorimetry - Methylene Blue (Hydrogen Sulfide) | 6030 | 16 | 40 |
i

TE50-003 Sim. 3 Chervl dew Dump Codorimetry = Methviene Blue {Hvdrogen Sulfide) B2.730 1.0 I 40
TES0- (M4 Sin. 4 Danny New Dump Colorimetry - Methvlene Blue {Hyvdrogen Sulfide) L] 1.0 40
TER0-0(5 Stn. & Rolly New Dump Colorimetry - Methviene Blue {Hvdrogen Sulfide) Tl 1.0 4l

MDL = Method Detection L imit
DLR = Detection Limit for Reporting (MDL & Dilution Factar)

. BF: CAM_"?_ - R

Chas C. Arroye
QA Manager
PRC License No.: 6701

A’yﬁ!.%-—-éﬁlr_._._

Approved By: Dare:
Maria Carmela Q). Capule
Orperations Manager
PRC License No.: 7663

December 12, 2003

This sepodt periams only o the saituprles shvestigaded aml docs il pecessanly apply o odber apparenily sdenbcal or similar matenals, Thes epon s sibmaited for the exclusive

use of the clseni in whaemn el s sddressed  Asy reproducien of s repor of e of s Lsbosadon's pame for sdvertisimg on poblicity ponpese witheat suth teimm is pral

CRL E" vfrﬂnme"raf Bldig. 7457 Jose Topacio St Lab Tel : (632) T40-621%  Ohce Tel @ (632) =40-4071
- Clark Freld {CSEZ) Pampanga, Philippines  LabTel : (6345 599-3043  Cellphone ; (0917 892-1171
Co rﬂurﬂﬂﬂ n 115 AL (562) 2894045 Lab Fax ; (6345) 5993063  Office Fax: (632) 816-032%




Client: PNOC
Atim: Mr. Rolly V. Oliguino, Jr.
Client's Project: Payatas Dump Site
Date Received: 02-Dec-03
Maitrin: Ajr
Uniis: e wiv
ASTM D946 (Fixed Gases)
Lah No.: TS59-001 |1‘55‘!-ﬂ]1 TE59-003 |_L!.H-M-| TE50-00%
. I Jameel Sin. 2 Jerry New 5tn, 3 Cheryl New . 4 Danny New tm. 5 Holly New
Sample L.D.: Dump Duim D p Diump Dump
[ate Sampled: 12/01/03 12M2/03 12:02/03 120203 12/02/03
Date Analyveed : 120503 1200503 120503 120503 12,0503
O Batch #: 031 205GCRAL 031205GCBAL 031205GCEA) 031205GCEAL 031I05GCEAL
Dilution Factor: 1.0 1.4b (K] 1.4 1.0
ANALYTES POL DLR Hesults DLR Results DLR Results DLR Hesults DLR Resulis
[Oxygen | Argon .50 0.50 34 0.50 D .51 D 0.50, ALYl 050 Al
Nitrogen 1.0 ] 13 1.0 it 1) L D l.tJI ol 0]} 1.0 11
Methane 0001 0001 49 0,001 ﬂ.‘l| 001 &) 0,001/ 5s| 0001 5||
[Carban Dioxide LA 001 33 0.01 3'-"| 001 38 LALL 39| 0.01 FIi
KD = Not Detected (Below DLR)
POL = Practical Quantitation Limit
DLR = Detection Limit for Hzpnrﬂ'-'g{ PO x [Hlution Factar)
Reviewed By: E :5 Date: December 15, 2003
Chas C. Arroyu
A Manager
PRC License Na.: 6701
g
Approved By Date: December 15, 2003
Maria Carmela ). Capule
Operations Manager
PRC License No.: Té63
This report pertains cnly 1o the samples invest gated and does wol necessarily spply io other apparcnily idemtical o simi{lar m Thils repor is submitbed fior the exclusive

e of e clien) 1o whom o is sddressed Any reprosuction of this report or use of this Laborsory's name for sdveriising or publicity purposs withast suthon zation is probibiwed

CRL Environmental Bz 7457 Jose Topacio 5i. LabTel ; (632} 74(-6219  Office Tel ; (632) B20-407]
- Clark Field (CSEZ} Pampanga, Philippines  Lab Tel @ (6345) 599-3943  Cellphone = {0917) 892-1171
Cﬂrpﬂrarmﬂ LS. AL (562) 989-4045 Lab Fax : (6345) 599-3963  Office Fux: (632) E16-0329






1. AiERSRIE
1.1 First Order Decay /7. (IPCC Revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories: Reference Manual, Chapter 6 WASTE) %M, ARXIILL O Y,

HHFEDA L OHHE (dfFE) = L x R x (e ™*—¢e")

Lo T R BHIY DAY U OWHEN R EE,

PESFRECH D —WRBEFTEM 1 2 247- 0 80 mifton &35,
(IPCC A KT A TlE, Lo X HOMHERIC L > T4 THY . 1IE

fife 722 729 D138 L < | 100 ni/ton LA 725 200 nifton DOFLPH TH 5
ELTW5,)
R AT AR (TRt 1.3 2 8),

D AZUREO—RIISE, 0.3 (KXBMH),

c HNTHIASPHEH L Con B oRER (TR 1.3 2H),

D SR T IZ T ANERGE L THLOREE (TRt 1.3 2H),

o X 0

—

1.2 AZ Y HADREDFRIONT, LTFD 32D 7 A My CEE L, ZO8E
B 2 ZNTIOR T AR AE BT LT 5,

tL 1 1973 4EIZERAA L 2002 4RI BSH & 4u 7 [H HRST M
T2 1984 FENS THNAZIUI U DTN T, I I ORI XL -
TIRBIMNIE Z - 72 2000 FE 12— HEAgH S v, =0 B2l = I 2 /A BT

kL,
L3 FHNIHITC 2000 AR PASH S th. RIS I X O AdLE BB
L7=tn,

1.3 FEE 3507 A FOEM O =

771

ZTANEZ, PLTo@E) TH D,

FRITIZIANR (/b)) | ZOARBME | ZUANEIEE

1 105,000 1973 2000

T2 38,300 1984 2000

T3 127,700 2000 2007




2.1 B LITBIT S A X AR

(1973 A7)~ 5 2016 4F)

CHa 1 2 3 4 5 6 7 8 9 o] a) a2l 13| aaf 15| 1] a7] 18] 19 20 21 22 23 24 25 26| 27
To74] 1 00] 00

1975] 2| 105000] _ 15551] 00| 15551

1976] 3| 105000] _ 27071] 00| 11520] 15551

1977] 4] 105000] _ 35606] 00| 8535| 11520] 15551

1978 5| _ 105000] 41928 00| 6323] 8535 11520] 15551

T079] 6] _ 105000] _ 46612] 00| 4684] 6323| 8535] 11520] 15551

1080] 7] 105000] _ 50082] _ 00] 3470] 4684] 6323] 8535] 11520] 1555.1

To81] 8] 105000] 52653] 00| 2571 3470 4684] 6323] 8535| 1152.0] 15551

T1082] 9] 105000] _ 54557] 00| 1904] 257.1] 3470] 4684] 632.3] 8535] 11520] 15551

1983] 10| 105000] _ 55968] 00| 1411 1904| 257.1] 3470 4684| 6323 8535| 11520] 15551

1984| 11| 105000] 57013] 00| 1045] 1411| 1904] 2571 347.0] 4684] 6323] 8535| 11520] 1555.1]

1985| 12] __ 105000] _ 57787] 00| 774 10a5| 141i] 1904| 257.1] 3470] 4684] 6323] 8535] 11520] 15551

1986| 13| __ 105000] _ 5836.1] 00| 574 77.4] 1045] 1a11] 1904] 2571] 347.0] 4684] 6323] 8535] 11520] 15551

1987| 14] __ 105000] 58785 00| 425] 574] 774] 1045 1411] 1904] 257.1] 3470] 4684] 6323 8535] 11520] 1565.1

To88] 15| 105000] _ 59100] 00| 315] 425 574] 774] 1045 1411] 1904] 257.1] 3470] 4684] 632.3] 8535] 11520] 15551

T089] 16] _ 105000]  59333] 00| 233| 315| 425] 574] 77.4] 1045] 1411] 1904] 2571] 347.0] 468.4] 6323 8535] 11520] 15551

Too0] 17| 105000] _ 59506] 00| 173] 233 3L5| 425] 574 774] 1045] 141i] 1904] 257.1] 347.0] 4684] 6323 8535 11520] 15551

Too1]18] _ 105000]  59634] 00| 128] 173| 233] 315] 425 574] 774] 10a5| 141i] 1904] 257.1] 3470] 4684] 632.3] 8535] 11520] 1555.1

1992] 19| 105000] 59729] 00| 95| 128| 173] 233] 15| 425] 574] 774] 1045| 1411] 1904] 257.1] 347.0] 4684] 6323 8535| 11520] 15551

1993] 20| 105000] _59799] 00| 70| 95| 128] 173] 233 315] 425 574] 774] 1045 1411] 1904| 257.1] 3470] 4684] 6323] 8535] 11520] 15551

1994| 21] __ 105000] 59851 00| 52| 70| _ 95| 128| 173] 233] 15| 425] 574 774] 1045] 141i| 1904] 2571 347.0] 4684] 6323] 8535] 11520] 15551

1995 22] __ 105000] _ 59890] 00| _ 39| 52| 70| _ 95| 128 173] 233| 315] 425] 574] 774] 1045 1411] 1904 257.1| 3470] 4684] 6323] 8535] 11520 15550

Too6] 23] 105000] _ s9918] 00| 29| 39| 52| 70| 95| 128] 173| 233] 315] 425 574] 774] 1045| 1411] 1904] 257.1] 3470 4684] 6323] 8535] 11520] 15551

Too7]2a] _ 10s000] _s9940] 00| _ 21] 29| 39| 52| 70| 95| 128] 173] 233] 315| 425] 574] 774 10a5| 1411 1904] 257.1] 3470 4684] 6323| 8535 11520] 15551

Toos25] _ 105000]  59955] 00| 16| 21| 29]  39] 52| 70| 95| 128| 173] 233 3L5| 425] 574 77.4] 1045] 1aii| 1904] 2571 3470] 4684] 6323] 8535| 11520] 15551

To99]26] _ 10s000]  s9967] 00| 12| 16| 2] 291 39| 52| 70l 95| 128] 173] 233] 315] 425 574] 774] 1045] 1aii] 1904 2571 347.0] 4684] 632.3] 8535] 11500] 15551

20001 27| 1o0s000] _59975] _oo] 09| 12| 16| 21| 29| 39| 52| 70| 95| 128| 173| 233| 15| 425| 574 774] 1045| 1ari| 1904] 257.1] 3470] 4684] 6323 8535 1152.0] 15551
2001] 28] 10s000] _4a431] _o0o] 06| 09| 12| 16| 21| 29| 39| 52| 70| 95| 128] 173| 233 815] 425 574] 774] 1045 1411] 1904] 2571 347.0] 4684| 6323] 8535| 11520
2002] 29] ___105000] _s2915] 00| 05| __oe| 09| 12| 16| 21| 29| 39| 52] 70| 95| 128] 173 233| 315| 425] 574] 774 1045] 1411] 1904 257.1] 3470 4684] 6323| 8535
2003| 30| 10s000| 24384] 00| 03] os| 06| oo] 12| 16| 21| 29| 39| 52| 70| 95| 128 173| 233| ai5| 425| 574| 774] 1045| 1411 1904] 257.1| 3470| 4684| 6323
2004]31|  10s000] 1806] 00| 03] 03] 05| o6l 09| 12| 16| 21] 20 39| 52| 70| 95| 128 173] 233 s15| 25| s574] 774| 1045| 1411] 1904 2571 sa7.0| 4684
2005] 32] 105000 Tass] 00| 02] 03] o3 o5l o6l oo o] tel  2al_ 29 s8] 52l 70l o5 128l 173  233] sis| 425|574l 774] 1045] 141i] 1904 2571] 3470
20061 33| __ 105000 991] ool o1l 02| 03] 03] o5 __oel _os] 12| 18] 21 _29] 38| 52| 70l 95| 128] 173| 233] 315| 425] 574 774] 1oas| 141i] 1904] 2571
2007] 34 73] ool o1l _o1] _o2] 03] 03] 05| __os] ool 12l _te] 2i] 28] 39| 52| 70| 95| 128 173] 233 315] 425 574]  77.4] 1045] 141i] 1904
2008] 35 52| ool o1l _o1] o1l _o2| o3| o3| os| _oe]l os| 12| 16| 21| 29| 39| 52| 70| 95| 128 173| 233| s15| 425] 574 _774] 10as| 1ata
2009] 36 a03] _o0o] o1l o1 o1l o1] o2 o3| o3| 05| _oe| o] 12| 16| 21| 29| 39| 52| 70| 95| 128] 173] 233| 315] 425| 574] 77.4] 1045]
2010] 37 209] _o00] _oo| o1 o1l o1 01| o2] o3| 03] _os| _os] ool 12| 16| 21| 29| 89| 52| 70| 95| 128 173| 233] ais| 425] s74] 774]
2011] 38 221] ool __oo| ool o1l o1l _o1] o1 oz2] 03] o3| os] 06| o8| 12| 16| 21| 29| 39| 52| 70| 95| 128| 173] 233 315] 425 57.§I
2012] 39 T64] 00| 00| ool oo] o1 o1l o1 o1l 02| 03] 03] os| o6 oo] 12| 16| 21| 29| 39| 52| 70| 95| 128] 173] 233 315] 425
2013] 40 121] _oo| __o0o] ool _oo] ool o1l o1 o1l o1l o2 03] o3| 05| _oe] _o0s] 12| 18] 21| 29| 39| 52| 70| 95| 128] 173] 233] 31§
2014] 41 899] 00| 00| 00| 00 oo] 00| o0i] oi] o1 o1 02| 03] 03] 05| 06| o8] 12| 16] 21| 29] 38| 52| 70| 95| 128 173 23.§I
2015] 42 B66] 00| 00l 00| ool ool oo o0l oil o1 oi] o1l o2 o3| o3 05| o8] 09| rt2| Lol 21| 2o s8] 52| 70|  os5| 128 13|
2016] 43 294] 00| 0ol ool oo ool ool ool ool o1l o1 o1l o1 o2 o3| o3| o5 _os| o9 12| 16| 21| 29 39| 52| 70| 95| 128




22 B 2ITBITH A X IAETI (1985 405 2016 4F)

CH4 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1985 1 38300 5672 5672
1986 2 38300 9875 4202] 5672
1987] 3 38300 12988]  3113] 4202 5672
1988, 4 38300 15204 2306 3113 4202] 567.2
1989 5 38300 17002] 1708] 2306 3113] 4202] 567.2
1990, 6 38300 18268 1266 1708 2306] 3113] 4202 5672
1991 7 38300 1920.6 938] 1266 1708 2306] 3113] 4202 5672
1992 8 38300 1990.0 69.5 938] 1266 1708 2306] 3113] 4202 5672
1993 9 38300 20415 515 69.5 938] 1266 1708 2306] 3113[ 4202 5672
1994 10 38300 2079.6 381 515 69.5 938] 1266 1708 2306] 3113[ 4202 5672
1995 11 38300 2107.8 282 381 515 69.5 938] 1266 1708 2306] 3113[ 4202 5672
199%| 12 38300 21288 209 282 381 515 69.5 938] 1266 1708 2306] 3113[ 4202 5672
19971 13 38300 21443 155 209 282 381 515 69.5 938 1266 1708 2306] 3113[ 4202 5672
1998 14 38300 21558 115 155 209 282 381 515 69.5 938 1266 1708 2306] 3113[ 4202 5672
1999 15 38300 2164.3 85 115 155 209 282 381 515 69.5 938 1266 1708 2306] 3113[ 4202 5672
2000 1§ 38300 2170.6 6.3 85 115 155 209 282 381 515 69.5] 938 1266 1708 2306] 3113[ 4202 5672
2001 17 38300 1608.0 47 6.3 85 115 155 209 282 381 515 69.5 938] 1266] 1708] 2306] 3113| 4202
2002| 18 38300 11912 35 47 6.3 85 115 155 209 282 381 515 69.5] 938] 1266 1708 2306] 3113
2003] 19 38300 8825 2.6 35 47 6.3 85 115 155 209 282 381 515 69.5 938] 1266 1708 2306
2004 20 38300 653.8 19 2.6) 3.5 47 6.3] 8.5 115 155 20.9 282 38.1 515 69.5 938 1266 1708
2005 21 38300 484.3) 14 1.9 2.6) 35 47 6.3] 85 115 155 20.9 282 38.1 515 69.5 938 1266
2006 22 38300 3588 1.0 14 1.9 2.6) 35 47 6.3] 85 115 155 20.9 282 381 515 69.5 938
2007) 23 38300 265.8 0.8] 1.0 14 1.9 2.6) 35 47 6.3] 85 115 155 20.9 282 381 515 69.5
2008] 24 38300 196.9 0.6] 0.8] 1.0 14 1.9 2.6) 35 47 6.3] 85 115 155 209 282 381 515
2009 25 38300 145.9 04 0.6] 0.8] 1.0 14 1.9 2.6) 35 47 6.3] 85 115 155 209 282 381
2010 26 38300 108.1] 03] 04 0.6] 0.8] 1.0 14 1.9 2.6) 35 47 6.3] 85 115 155 209 282
2011) 27 38300 80.1] 0.2 03] 04 0.6] 0.8] 1.0 14 1.9 2.6) 35 47 6.3] 85 115 155 209
2012) 28 38300 59.3 02 02 03] 04 0.6] 0.8] 1.0 14 1.9 2.6) 35 47 6.3 85 115 155
2013 29 38300 439 0.1] 02 02 03] 04 0.6] 0.8] 1.0 14 1.9 2.6] 35 47 6.3 85 115
2014f 30 38300 325 0.1 0.1 0.2 0.2 0.3 04 0.6 0.8 10 14 19 2.6 35 4.7 6.3 85
2015{ 31 38300 24 01 01 01 02 0.2 03 04 0.6 08 10 14 19 26 35 47 6.3
2016] 32 38300 18 01 01 01 01 02 02 03 04 0.6 08 10 14 19 26 35 47




23 B BICBITDL AL URARETH

(2001 A7~ 5 2016 4F)

CH4 1 2 3 4 5 6 7
2001 1 127700 1891.3 1891.3
2002 2 127700 3292.4 1401.1 1891.3
2003 3 127700 4330.3 1038.0 1401.1 1891.3
2004 4 127700 5099.3 768.9 1038.0 1401.1 1891.3
2005 5 127700 5668.9 569.6 768.9 1038.0 1401.1 1891.3
2006 6 127700 6090.9 422.0 569.6 768.9 1038.0 1401.1 1891.3
2007 7 127700 6403.6 312.6 422.0 569.6 768.9 1038.0 1401.1 1891.3
2008 8 127700 4743.9 231.6 312.6 422.0 569.6 768.9 1038.0 1401.1
2009 9 127700 3514.3 171.6 231.6 312.6 422.0 569.6 768.9 1038.0
2010 10 127700 2603.5 127.1 171.6 231.6 312.6 422.0 569.6 768.9
2011 11 127700 1928.7 94.2 127.1 171.6 231.6 312.6 422.0 569.6
2012 12 127700 1428.8 69.8 94.2 127.1 171.6 231.6 312.6 422.0
2013 13 127700 1058.5 51.7 69.8 94.2 127.1 171.6 231.6 312.6
2014 14 127700 784.2 38.3 51.7 69.8 94.2 127.1 171.6 231.6
2015 15 127700 580.9 28.4 38.3 51.7 69.8 94.2 127.1 171.6
2016 16 127700 430.4 21.0 28.4 38.3 51.7 69.8 94.2 127.1




24 [RFE7 LYy IO A 2 U AETHE (B 1006 30EF)

() m3
2005 7,492 10,488,271
2006 7,441 10,417,703
2007 7,404 10,365,426
2008 5,485 7,678,896
2009 4,063 5,688,666
2010 3,010 4,214,268
2011 2,230 3,122,006
2012 1,652 2,312,839
2013 1,224 1,713,393
2014 907 1,269,313

3. KFE 7 LTy NI O A & 2 97 A[EIE TR

FEEITILAEA 8,760 IRffH] (24 I x365 H) @ 5 8,000 FREHIFERZE L | #:3E L TV 2 RFEIE,
BN ST AZ7 LT Snb, Ll FEOED O 760 FFHEIZHOWTIE, 77 &
FTICKRKUCRT FPETH D720, EBEOH ABULEIZLLTOHEY Th 5.

() m3
2005 6,841 9,574,786
2006 6,795 9,510,795
2007 6,761 9,462,801
2008 5,009 7,015,111
2009 3,710 5,191,342
2010 2,749 3,847,512
2011 2,034 2,847,639
2012 1,508 2,111,732
2013 1,120 1,567,801
2014 907 1,159,853







1MW

Gas Royalty
0.09
0.32% 2%

/kWh
(m3) MW)  kwh) [( Kkwh) () ) () ) GRS T GRS Y R N GRS R G U N GRS T R ) ) « )
123750 123750 123,750.00 - -123,750.00 - -123,750.00| -123,750.00
2005 5,423,598 1.00 8,000,000 24 19,200.00 - 19,200.00 - 7,950.24 12,375.00 20,325.24 720.80 -1,846.04  -360.08 225.00 - -1,846.04]  10,528.97
2006 5,423,298 1.00 8,000,000 24 19,200.00 - 19,200.00 - 7,94820 12,375.00 20,323.20 720.80 -1,844.00  -359.42 225.04 - -1,844.000  10,531.01
2007 5,423,598 1.00 8,000,000 24 19,200.00 - 19,200.00 - 7,946.67 12,375.00 20,321.67 720.80 -1,842.47  -358.93 225.07 - -1,842.47, 10,532.54
2008 5,423,298 1.00 8,000,000 24 19,200.00 - 19,200.00 - 7,86864 12,375.00 20,243.64 720.80 -1,764.44  -333.96 226.63 - -1,764.44 10,610.57
2009 5,190,530 0.96 7,656,640 24 18,375.94 - 18,375.94 - 7,50598 12,375.00 19,880.98 689.86 -2,19490  -481.61 217.40 - -2,194.90 10,180.10
2010 3,846,911 0.71 5,674,644 24 13,619.15 6,600.00 20,219.15 - 570535 12,375.00 18,080.35 511.29 162751 -1,427.59 158.28 818.28 809.23(  13,184.23
2011 2,847,194 0.52 4,199,944 24 10,079.87 - 10,079.87 - 436561 12,375.00 16,740.61 378.41 -7,039.15 -2,131.44 114.29 114.29 -7,153.44 5,221.56
2012 2,111,402 0.39 3,114,566 24 7,474.96 3,300.00 10,774.96 - 337955 12,375.00 15,754.55 280.62 -5,260.22 -2,649.47 8191 411.91 -5,672.12 6,702.88
2013 1,567,556 0.29 2,312,329 24 5,549.59 - 5,549.59 - 2,650.73 12,375.00 15,025.73 208.34 -0,684.48 -3,032.36 57.98 57.98 -9,742.46 2,632.54
2014 1,159,672 0.21 1,710,652 24 4,105.56 - 4,105.56 - 210411 12,375.00 14,479.11 15413 -10,527.68 -3,319.53 40.03 40.03 -10,567.70 1,807.30
-8.33%

-72,657.44

12%)



1MW

CER 1tCO2
Gas
Royalty
0.09 0.32 2%
/kWh
( us
(m3)  (MW)  (kwh) ) ) )| tcoz ) ( ) ) ( ) ) ) ) ) ) ( )
/KWh) /tCO2 tCO2
123,750.00 - -123,750.00 - -123,750.00|-123,750.00
2005 |[ 5,423,598  1.00 8,000,000 24 19,200.00 - 19,200.00( 76,363.00 500 275.00 20,999.83 40,199.83 - 795024 12375.00 20,325.24 720.80 -1,846.04  -360.08 225.00 - -1,846.04| 31,528.79
2006 || 5,423,298  1.00 8,000,000 24 19,200.00 - 19,200.00f 75,896.00 500 275.00 20,871.40 40,071.40 - 794820 12375.00 20,323.20| 720.80 -1,844.00 -359.42 225.04 - -1,844.00( 31,402.40
2007 || 5423598 1.00 8,000,000 24 19,200.00 - 19,200.00] 75,545.00 5.00 275.00 20,774.88 39,974.88 - 7,946.67 12,375.00 20,321.67] 720.80 -1,842.47  -358.93 225.07 - -1,842.47( 31,307.41
2008 || 5,423,298  1.00 8,000,000 24 19,200.00 - 19,200.00f 57,665.00 500 275.00 15,857.88 35,057.88 - 7,868.64 12,375.00 20,243.64] 720.80 -1,764.44  -333.96 226.63 - -1,764.44| 26,468.44
2009 [ 5,190,530 0.96 7,656,640 24 18,375.94 - 18,375.94| 44,065.00 500 275.00 12,117.88 30,493.82 - 750598 12375.00 19,880.98] 689.86 -2,194.90  -481.61 217.40 - -2,194.90| 22,297.98
2010 (| 3,846,911 071 5,674,644 24 13,619.15 6,600.00 20,219.15] 32,646.00 500 275.00 8977.65 29,196.80] - 570535 12,375.00 18,080.35 511.29 162751 -1,42759 158.28  818.28 809.23| 22,980.16
2011 | 2,847,194 052 4,199,944 24 10,079.87 - 10,079.87| 24,151.00 500 275.00 6,641.53 16,721.40 - 436561 12,375.00 16,740.61 37841 -7,039.15 -2,131.44 114.29 114.29 -7,153.44 11,977.38
2012 (| 2,111,402 039 3,114,566 24 7,474.96  3,300.00 10,774.96( 17,898.00 500 275.00 4,921.95 15,696.91 - 337955 12,375.00 15,754.55 280.62 -5,260.22 -2,649.47 8191 411.91 -5,672.12| 12,036.74
2013 | 1,567,556  0.29 2,312,329 24 5,549.59 - 554959 13,276.00 500 275.00 3,650.90 9,200.49 - 2650.73 12,375.00 15,025.73] 208.34 -9,684.48 -3,032.36 57.98 57.98 -9,742.46| 6,341.42
2014 | 1,159,672  0.21 1,710,652 24 4,105.56 - 410556 9,810.00 500 275.00 2,697.75 6,803.31 - 210411 12,375.00 14,479.11 154.13 -10,527.68 -3,319.53 40.03 40.03 -10,567.70|  4,545.07
13.76%

6,864.16

12%
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A. GENERAL DESCRIPTION OF PROJECT ACTIVITY

A.l Title of the project activity

PNOC Exploration Corporation (PNOC EC) Payatas Landfill Gas to Energy Project in the
Philippines (the Project or the Project Activity)

A2 Description of the project activity

The Project will utilize landfill gas (LFG), recovered from the Payatas dumpsite in Quezon City
in the Philippines, for electricity generation. PNOC EC will install a gas extraction and
collection system and build a 1 MW power plant in Payatas. The electricity generated by the
Project will be sold to the Manila Electric Company (MERALCO), which services Metro Manila
and is also the country’ s largest utility company. Excess recovered LFG will be flared.

Solid waste management is one of the most pressing environmental concerns of cities and
municipalities in the Philippines today. Out of a population of 82 million, it is estimated that
there are over 30 million city dwellers in the Philippines. In the National Capita Region or
Metro Manila, 10 million people generate over 8,000 tons of municipal solid waste (MSW)
every day.! Population growth, continuing migration into urban areas, rising living standards,
and inadequate solid waste management have caused many environmental problems in densely
populated urban areas. The socia and environmental problems in Payatas typify those of the
country’s waste disposal sites, particularly uncontrolled emissions of greenhouse gases (GHG)
into the atmosphere, fires due to spontaneous combustion, uncontrolled draining of leachate into
bodies of water, and erosion of the massive garbage piles.

Landfill gas is produced during the decomposition of solid wastes in landfills and dumps.? In
the Philippines, waste disposal sites are estimated to account for 12 percent of the methane
released to the atmosphere.® Quezon City, the largest city in Metro Manila, accounts for 20% to
25% of municipal solid waste (MSW) generated in Metro Manila daily. The Payatas dumpsite
currently receives 1,470 tons/day (7,000 cubic meters/day) of MSW.* As of October 2002, an
estimated 2.46 million cubic meters of MSW was in place at the dumpsite. By its scheduled
closure in 2007, Payatas is expected to have an estimated 52.3 million cubic meters of potential
LFG.

In 2002, imported oil accounted for 40.8% and imported coal 9% of the primary energy mix.
Indigenous energy production came from geothermal 7%, hydropower 4.8%, natural gas 4.4%,
coa 1.5%, oil 1.5%, and other renewables 31.1% (biomass, mainly wood waste). The Philippine
Energy Plan (2004-2013) outlines the government’s policies and programs to further reduce

! Metro Manila Development Authority (MMDA) data

2 This PDD uses the term “landfill gas (LFG)” in accordance with Chapter 6 of the Revised 1966 |PCC Guidelines
for National Greenhouse Gas Inventories: Reference Manual: ‘Landfill gasis known to be produced both in
managed “landfill” and “open dump” sites.’

% Asia L east-cost Greenhouse Gas Abatement Strategy (ALGAS), Philippines, ADB/GEF/UNDP, October 1998.
* Payatas Operations Group (POG), Office of the Mayor, Quezon City



reliance on imports and to encourage and stimulate the development of indigenous resources,
particularly renewable energy. The target is an average of 50% self-sufficiency within the next
ten years and 55% by 2013.°

In addition to geothermal and hydro, the government is also promoting the use of other
indigenous renewable sources such as solar, wind, biomass, especialy for off-grid electricity
generation.® Methane derived from MSW is also a vast untapped source of indigenous
renewable energy. The Department of Environment and Natural Resources (DENR) estimates
equivaent CO, emissions from MSW to be 9 million tons in 2000 and will reach 31 million tons
in 2025. Consequently, landfill gas recovery and utilization projects offer potentiad CDM
opportunitiesin the Philippines.”

When implemented, the Project will be the first in the Philippines to utilize LFG for electricity
generation on a commercial basis. It will assist Quezon City in mitigating the uncontrolled
emissions of GHG, preventing on-site fires, controlling leachate drainage, as well as physically
stabilizing the Payatas dumpsite. As a pioneering effort by PNOC EC, the Project will
contribute significant environmental, social, and economic benefits through the development of:

1. appropriate technology for methane gas extraction;

2. expertise in gas extraction and utilization as a means for managing post-closure
requirements of dumpsites;

3. methane as a new, indigenous, renewable energy resource for the country.

A.3 Project participants

PNOC Exploration Corporation (PNOC EC) is the Project developer. Established in 1976 for ail
and gas exploration, the company is a subsidiary of state-owned Philippine Nationa Oil
Company (PNOC). PNOC EC operates various onshore and offshore oil and gas exploration
activities in many parts of the Philippines, including the country’ s first natural gas power plant in
Isabela. It isnow actively searching for and devel oping other indigenous energy sources.

The Quezon City (QC) local government unit (LGU), is owner and operator of the Payatas
dumpsite. The Payatas Operations Group (POG) under the Office of the Mayor, oversees on-site
operations.

PNOC EC and Quezon City signed a Memorandum of Understanding in August 2002 to develop
the Project. A 100kW test plant is expected to be operational in March 2004. Following
extended testing to confirm the amount of methane, PNOC EC will provide the designs for the
Project and is expected to sign the contract for the Project with owner/operator QC LGU.

® Philippine Energy Plan (2004-2013), Department of Energy. http://www.doe.gov.ph
® Ibid.

"“Climate Change and the Clean Development Mechanism in the Philippines’, Ms. Joyceline A. Goco — Energy
Management Bureau, Department of Environment and Natural Resources and Head of Secretariat , Interagency
Committee on Climate Change, 26 August 2003.



The Clean Energy Finance Committee, Mitsubishi Securities Co. Ltd. isthe CDM Adviser to the
Project.

A.4  Technical description of the project activity

A.4.1 Location of the project activity

A.411 Host country Party(ies):

Republic of the Philippines

A.412 Region/State/Province etc.

Metro Manila

A.413 City/Town/Community etc.

Payatas, Quezon City



Figure 1 —Map of Philippines, National Capital Region, and Payatas Dumpsite
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A.414 Detail on physical location, including information allowing the unique
identification of this project activity

The Project will be located in the Payatas dumpsite in northeast Quezon City.

Of the nine cities and eight municipalities that comprise Metro Manila, Quezon City (QC) isthe
largest, with an area of 15,106 hectares and population of 2.3 million. QC accounts for 20% to
25% of the estimated 8,000 tons of MSW produced daily in Metro Manila. The Payatas
dumpsite currently receives 1,470 tons/day (7,000 cubic meters/day) of MSW.®

The Payatas dumpsite has been receiving Metro Manila's municipal solid waste for amost 30
years. From the start, it attracted scavengers who earn a living by picking waste. The waste
pickers then became illegal settlers in the same location, living in appalling, unsanitary
conditions. Due to the adverse environmental and health conditions, Payatas was aways under
threat of closure. Attemptsto close it down sometime in 1999 were strongly resisted by both the
settlers and middlemen who depended on the dump for their livelihood. In July 2000, tragedy
struck when heavy rains caused 60,000 cubic meters of waste to dlide, killing 250 people
belonging to 700 poor families.’

Two adjacent sites actually comprise the Payatas dump. The first, known as the old site, opened
in 1973. Spanning 11 hectares with garbage piled 40 meters high, this was the site of the tragic
collapse. It is now completely covered by soil and closed. Opened in 1984, the second or new
site covers 9.7 hectares with garbage piled 32 meters high. It was also closed immediately after
the 2000 tragedy. However, due to lack of alternative disposal sites, the new site was re-opened
and continues to be an active dumpsite, but only accepts waste generated in Quezon City.

On 9 August 2003, the Department of Environment and Natural Resources (DENR) granted the
Quezon City LGU a permit to convert Payatas from an open dump to a controlled dump.*°

Figure 2 shows a simple topographic map and recent photo of the Payatas dumpsite.

8 Feasibility Study for Payatas Gas Extraction Project, PNOC EC, January 2004

° Philippines Environment Monitor 2001, The World Bank Group, December 2001.
http://www.worldbank.or.ph./monitor

19 There are 3 types of managed disposal sites in the Philippines: open dumpsite, controlled dumpsite, and sanitary
landfill. Open dumps have no environmental safeguards, pose major public health threats, and affect the landscape
of a city. Controlled dumps are an improvement over open dumps but do not provide full protection against
environmental and public health hazards. Waste is placed, compacted, and covered on an area of land in a controlled
fashion. The site is fenced, scavenging is organized, waste is covered by soil daily, fires are extinguished, and
stormwater is re-routed around the site so it does not mix with the waste. In contrast, sanitary landfills are designed,
built, and operated with full environmental controls including aliner, leachate treatment, and gas control system.



Figure 2 — Payatas Dumpsite
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A.4.2 Category(ies) of project activity
The categories applicable to this Project are Scope 13 as “Waste management and disposal”.
A.43 Technology to be employed by the project activity:

Asin most developing countries in Asia, solid waste reaching open dumpsites in the Philippines
is high in moisture and organic content, thus high in leachate, and low in calorific value.™*
Collected mostly from residential areas and some commercia establishments, MSW entering the
Payatas dumpsite in 2001 was estimated to be 60% organic.”® The Payatas dumpsite, as well as
other dumpsites and landfills in the Philippines, represent a field that rapidly generates landfill
gas (LFG). Similar to an enhanced bioreactor, the conditions in the dumpsite optimize the
formation of methane through rapid biodegradation of organic waste. Table 1 summarizes
characteristics of raw waste dumped in Payatas.

Table 1 - Payatas Raw Waste *

% Volatile %
% % ) % .
Components . . Combustible Fixed
Composition Moisture Ash
Matter Carbon

Hard Plastics 10.07 1.11 94.87 0.07 3.95
Styrofoam 0.72 2.76 95.88 0.04 1.32
Paper 6.83 25.18 56.54 0.39 17.89
Foam } 2.16 1.02 89.11 0.07 9.80
Textile - 11.69 61.36 0.31 26.64
Yard Waste } 52.88 56.58 31.50 0.65 11.27
Organic (food) - 58.95 30.57 0.74 9.74
Film Plastic 15.11 36.07 57.93 0.26 5.75
Metal 2.16 0.07 - - -
Glass& 6.47 i ; i i
Ceramics
Diaper 3.60 - - - -

* Resullts were based on the analyses performed by UP Engineering Alumni Foundation Inc., Environmental Engineering Unit
Dumpsite gas extraction and recovery

Applying its extensive oil and gas experience, PNOC EC will design for the Project an extraction
and recovery system for LGF using horizontal lines and wells.  Rather than the traditional

1 Philippines Environment Monitor 2001, The World Bank Group, December 2001.
http://www.worldbank.or.ph./monitor

12 Feasibility Study for Payatas Gas Extraction Project, PNOC EC, January 2004
3 |bid.



vertical system for LGF*, PNOC EC believes this horizontal design and technology is more
appropriate for the characteristics of Philippine MSW as discussed above, and also for the
country’s climactic conditions: tropical temperatures with heavy rains during the monsoon
season resulting in continuous influx of rainwater into the Payatas dumpsite. When
conventional vertical wells were used in a test on another site, the Carmona Sanitary Landfill,
high leachate levels and low gas extraction rates were observed. In contrast, PNOC EC's test
horizontal wells in Payatas yielded extraction rates as high as 140 m®/hr and lower leachate
levels due to the effectiveness of horizontal pipesfor draining.

Since gas from decomposing garbage exists at all levels of Payatas, a series of horizontal wells
will be strategically placed throughout the dumpsite. The wells will be connected by a series of
pipes leading to larger, header pipes that deliver the gas to the processing and conversion stations.
A partia vacuum will be created by blowers or fans at the processing station, causing landfill
gas to migrate toward the wells.  Pipes 70-meter long will be placed at a maximum distance of
40 meters from each other. Buried 3 meters below the surface, each slotted 4”¢™ pipe will be
enclosed by 0.5 meter x 0.5 meter of 1" gravel to prevent fine material from plugging the ¥4’ x
6” dlits and ensure continuous flow of gas. The pipes will be joined with 6”¢, 2 meter-long pipes
at 6-meter intervals. To prevent oxygen from entering the extraction wells during the application
of vacuum pressure, the gravel will be covered with a plastic sheet. For durability, 90mm high-
density polyethylene (HDPE) pipes will be used for the buried horizontal wells, and the surface
pipelines. A total of approximately 1,127.5 meters of horizontal wells will be installed in both
the old and new dumpsites.

In addition to extracting and collecting the generated gas, the wells will also serve as leachate
drainage pipes that could be interconnected for controlled discharge. A U-tube will be installed
at the end of the wells at the periphery of the dump to prevent gas from escaping while leachate
is allowed to drain.

Gas Pumping and Processing Station

The gas pumping station will contain all the necessary equipment for proper delivery, metering,
and regulation of the dumpsite gas. The station will have a roots-type compressor, capable of
pumping 2000 m3/hr and differential pressure of 200 mbars. It will have manual control and
check valves, piping and flange connections and fittings, gas sampling ports, pressure and
temperature indicators, filters, flow meters, condensate traps, an electric control unit, and gas
analyzers.

An enclosed flare unit equipped with a combustion chamber will provide complete oxidation
with sufficient excess air. Flame arrestors and temperature controls will protect the gas conduits,
leading to the proportioning mixers, from the ignition source. The flare unit will aso have a
motorized quick shut valve and thermocoupl es.

Gas Utilization System

Y Vertical systems are used in sanitary landfills in temperate areas such as the United States, Europe, Australia, and
New Zealand.

' The symbol ¢ stands for diameter.
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PNOC EC will install a IMW power plant using four 250kW reciprocating internal combustion
engines (ICs). Reciprocating ICs are capable of achieving efficiencies of 25% to 35%
conversion of landfill gas to electricity, operate over a wide range of speeds and loads, are easy
to install, and thus require a shorter time for plant construction. These smaller-sized engines can
be used as modular units which are suitable for Payatas since the volume of LFG is expected to
increase while the siteis still in use, then gradually decrease following closure.

The results gathered from the 100kW test plant, expected to be operational in March 2004, will
provide the basis for the final design of the Project.

A4d4 Brief explanation of how the anthropogenic emissions of anthropogenic
greenhouse gas (GHGSs) by sources are to be reduced by the proposed CDM
project activity, including why the emission reductions would not occur in the
absence of the proposed project activity, taking into account national and/or
sectoral policies and circumstances.

The Project’ s anthropogenic greenhouse gas (GHG) emission reductions will come from:

e Theactive collection, flaring, and utilization of LFG from the Payatas dumpsite for
electricity generation. Otherwise, the LFG would be emitted uncontrollably into the
atmosphere, and

¢ thesde of the generated electricity to MERALCO, displacing fossil fuel-based electricity.

The Project will generate an estimated 427,314 tons CO2 emission reductions over 10 years.

A.45 Public funding of the project activity:

The financia plans for the Project will not involve public funding from Annex | countries.

11



B. BASELINE METHODOLOGY

B.1 Titleand reference of the methodology applied to the project activity:

Baseline methodology for methane recovery from landfill gas used for electricity generation
(NM0010).

B.2 Justification of the choice of the methodology and why it is applicable to the
project activity

The Project satisfies the conditions under which the chosen baseline methodology, NM0010, is
applicable to other potential CDM project activities:

A. It will recover methane, additional to that recovered in fulfillment of national policy,
from landfill gas for electricity generation.

B. It will be a more costly investment compared to current and future fossil fuel-based
generation projects.

There are, however, some minor differences between the Payatas Landfill Gas to Energy Project
in the Philippines and the Durban, South Africa Landfill Gasto Electricity Project:

Investment Analysis

The baseline is the scenario that represents 48 (b) of the Marrakech Accords. “Emissions
from a technology that represents an economically attractive course of action, taking into
account barriers to investment”. Unlike Durban which is a municipality which aims to
minimize costs, PNOC EC is a corporation that bases its investment decisions on maximizing
profit. Due to the type of developer/investor of the Project, it is more appropriate to use
internal rate of return (IRR) to determine the economic attractiveness of the Project, rather
than cost analysis used for the Durban project. It is noted that IRR for investment analysis
was used in AM0003, an approved baseline and monitoring methodology for landfill gas
capture.

Grid CEF

In South Africa, the main generation and transmission company provides the carbon
emission factors (CEFs). In the Philippines, such datais not available in the same form from
comparable sources. While the Department of Energy provides data on the fuel mix for the
major Philippine grids, it does not determine CEFs. Therefore, CEFs for the Philippine
grids will be calculated using International Energy Agency (IEA) fuel consumption data and
IPCC default factors.

12



B.3 Description of how the methodology is applied in the context of the project
activity:

In the context of the Project, the NM0O010 baseline methodology is applied to determine the
baseline scenario as outlined through the following steps:

1. The geographic and system boundaries for the Project were determined as described in B.5.
2. Severa scenarios were identified as future developments:
Scenario A— Business as Usual

In compliance with the law known as the Ecological Solid Management Act or Republic Act
(RA) 9003, Payatas will continue being converted from an open dump to a controlled dump.
To prevent spontaneous combustion and stabilize the massive pile, the Quezon City LGU
will undertake passive venting of LFG through vent pipes to be spread throughout site.
However, since the law does not require collection, flaring, nor utilization of LFG for open
and controlled dumps, these activities will not be undertaken in Payatas. LFG will still be
emitted uncontrollably into the atmosphere.

Furthermore, the Quezon City LGU will close the Payatas dumpsite by 2007 and provide
post-closure maintenance for 10 years. Since the law also does not require gas control
measures for closed controlled dumpsites, uncontrolled LFG emissions will still continue, but
gradually decrease over time.

Scenario B

PNOC EC in cooperation with the Quezon City LGU will invest in a system that actively
collects the LFG for flaring and for use as fuel for eectricity generation (the proposed
Project Activity). The electricity will be sold to MERALCO. This scenario greatly reduces
the amount of LFG emissions into the atmosphere and marginally replaces electricity
generated by more carbon-intensive fuels.

Scenario C

As an dternative to the closed dumpsite in 2007, the Quezon City LGU will establish a new
solid waste disposal facility, a sanitary landfill with gas control measures within Payatas or
another site within itsjurisdiction. The LFG from the sanitary landfill will be either flared or
utilized, only if economically feasible. Uncontrolled LFG emissions will be minimized, with
apossibility of further reductions through electricity generation.

3. Regulatory requirements governing waste management, existing landfilling capacity, and
financia considerations were identified as key factors that might influence the realizations of
the above scenarios.

4. Based on the analysis on current Philippine regulations below, the implausible aternative
was eliminated.

13



Ecological Solid Waste Management Act, RA 9003 and Barriersto Its I mplementation

Until recently, solid waste management in the Philippines was covered piecemea through
severa laws; there was no clear national framework nor strategy. For example, under the
Local Government Code (RA 7160) of 1991, LGUs were made responsible for solid waste,
collection, transportation, and disposal. However while the law existed, it did not give LGUs
the basic tools nor institutional capacity for solid waste management.'® Consequently, many
L GUs resorted to such disposal practices as dumping the waste on the curb or in vacant lots.
Nationally 10 percent of MSW is composted and a small portion isrecycled. Only 2 percent
is disposed of in sanitary landfills or controlled dumps, most of which are operationally
inadequate and do not protect either public health or the environment. The rest is thrown in
open dumps. Except for Marikina and Malabon, the Metro Manila region used to dispose of
its waste in the Payatas open dump, and the Carmona and San Mateo landfills. With the
closure of the two landfills, Metro Manila now disposes of its garbage in open and controlled
dumpsites in other locations. The Payatas dumpsite in Quezon City now only accepts waste
generated in Quezon City."

In December 2000, the Philippine Congress passed the Ecological Solid Management Act,
also known as Republic Act (RA) 9003. Signed by the President in January 2001 and made
effective in 2002, RA 9003 provides an unprecedented, integrated, environmentally-friendly
national framework for solid waste management. It also gives provisions for institutional
mechanisms, waste management targets for the local government units, and penal measures.
Under this Act:

e Wwaste segregation at the source into compostable, non-recyclable, recyclable, special and
other waste becomes mandatory.

e no open dumps are to be established, and all open dumps are to be converted to
controlled dumps within three (3) years from effectivity.

e asan dternative to open dumps, and eventually controlled open dumps, sanitary landfills
with gas control measures are to be established.*®

Relevant excerpts from the Implementing Rules and Regulations of RA 9003 are attached as
Appendix 1.

Although RA 9003 is very comprehensive, it is also very ambitious. Implementation and
achievement of targets will be a major challenge for all sectors of Philippine society. Apart
from a handful of LGUs, the performance of cities and municipalities in solid waste
collection and disposal services has been very poor due to limited understanding of

¢ Environmental Management Bureau, Department of the Environment and Natural Resources

17 Philippines Environment Monitor 2001, The World Bank Group, December 2001.
http://www.worldbank.or.ph./monitor

8 http://www.emb.gov.ph/nswmc/ra9003/RA 9003new.htm
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appropriate and cost-effective practices, inadequate budgets, weak capacity, inadequate
framework for cost sharing between the national and local governments, lack of political will,
and weak enforcement of regulations.

Several other related factors have compelled many local governments to abandon or defer
plans to establish composting plants, controlled dumps, and sanitary landfills: negative public
sentiment over sanitary landfills due to faulty construction and poor operations, the “Not-In-
My-Backyard” syndrome, and lack of acceptable landfill sites nationwide, particularly in
Metro Manila. Even the Metro Manila Development Authority was forced to capitulate to
strong public demand to close the two landfills it operated: Carmonain Cavite Province and
San Mateo in Rizal Province. These were designed as sanitary landfills, but were not
constructed nor operated properly, resulting in serious environmental and social hazards.™

Another legislation which affects local government units is the Philippine Clean Air Act or
RA 8749, which took effect on July 1999. RA 8749 describes the requirements for a
comprehensive air pollution control and management program for the Philippines. Its
implementing rules and regulations contain specific requirements that prohibit vehicular and
industrial sources from emitting pollutants in amounts that cause significant deterioration of
air quality. However, there are no requirements nor standards imposed on any of the six
greenhouses gases under the UNFCCC since they are not considered pollutants. There is
also no requirements nor standards that apply to MSW dumpsites. Relevant excerpts are
attached as Appendix 3.

Non-implementation and non-enforcement of existing legislations are persistent problems in
the Philippines. According to the Integrated Bar of the Philippines, in addition to the Clean
Air Act of 1999 and Solid Waste Management Act of 2001 there are 130 environment-
related laws.  “Our books overflow with environmental laws languishing in the sickbed of
non-compliance.”?

In addition to the above, there are city-specific issues with regards to establishment of a
sanitary landfill that make full compliance with RA 9003 difficult. First of all, even if
closure of the controlled dump does occur in 2007, there is physically no space within
Payatas to accommodate a sanitary landfill. Second, no other site within the QC has been yet
identified for a sanitary landfill. Scenario C becomes unlikely. Therefore, the establishment
of an aternative sanitary landfill for Quezon City cannot be assumed on the basis of the
existence of RA 9003 alone.

Nonetheless, whether or not QC establishes a sanitary landfill to accommodate its MSW, the
closed Payatas dumpsite will still continue emitting LFG, although at a decreasing rate.
While RA 9003 stipulates a deadline for the closure of controlled dumps and post-closure
requirements of soil cover, drainage, and vegetation; there are no specific requirements for
gas recovery and utilization.

Given these circumstances, Scenario C is not considered a plausible scenario.

19 Philippines Environment Monitor 2001, The World Bank Group, December 2001.
http://www.worldbank.or.ph./monitor

20 “Seaing Green,” Doris Gaskell Nuyda, Philippine Daily Inquirer, 7 November 2003.
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5. Thus, the list of alternatives is reduced to only two plausible scenarios. Scenario A,
Business-as-Usual and Scenario B, the proposed Project.

6. A conservative IRR for the Project, excluding CER revenues, is calculated. The calculation
uses the incremental investment, as well as costs of operation, maintenance, and all other
costs of upgrading the BAU scenario to the proposed Project. It includes all revenues to be
generated by the Project activity except carbon revenues.

The potential financial returns from the Project will come from the sale of electricity
generated using methane extracted from the Payatas dumpsite. The feasibility of the Project
is affected by developments in the electric power industry in the Philippines and depends
mainly on the price at which the electricity is to be sold. It is necessary to conduct a
financial analysis to determine whether the Project is an economically attractive course of
action.

Financial Analysis

PNOC EC conducted cash flow analyses for 3 investment scenarios:
1) 100% equity (base case)

2) 100% equity with 59% grant from aforeign or local aid institution
3) 25% equity / 75% debt consisting of a soft loan with 2% interest.

For all 3 investment scenarios, the key financial parameters are the company’s hurdle rate of
20% for its commercia projects and 12% benchmark rate for Philippine 10-year bonds.

A first order rate equation and the Scholl-Canyon Model were used to estimate the gas
production and extraction rates of the dump.

The key technical and economic assumptions and key assumptions on gas extraction for are
summarized in Table 2 and Table 3, respectively.
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Table2 —Key Technical & Economic Assumptions

PNOC EC Power

Plant

Plant Size 1.0MW

Total Plant Cost USD 2,250,000 *

Electricity Price PHP 2.40 /kWh #

Project Life 10 years

Plant Efficiency 25-30%

Heating Value of Gas f5(3?0 BTU/standard
t

Operating Hours 8,000 hours/year

Foreign  Exchange PHP55/USD 1

Rate

Table 3—-Key Assumptions on Gas Production & Extraction

| Old Site New Site New Site
Potential Methane Generation Capacity of Refuse (m3/tonne) 80 80 80
Proportion of methane in landfill gas 50% 50% 50%
IAverage Annual Refuse Acceptance Rate (tonnefyear) 105,000 38,300 127,700
Cell OpenedinYear 1973 1984 2000
Cell Closed in Y ear 2000 2000 2007
M ethane generation constant 0.30 0.30 0.30
IAbstraction Efficiency 50% 50% 50%

! Includes install ations costs for gas extraction and collection systems, and construction, operation, maintenance of

the power plant.

%2 Electricity Regulatory Commission-approved NPC wholesale price for the Luzon grid is currently PHP 2.40/kwh

or USDO0.04/kWh.
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The cash flow analyses show the following IRR for PNOC EC'’ s investment scenarios:

1) 100% equity: negative 8.33% IRR
2) 100% equity with 59% grant aforeign or local aid institution: 12% IRR
3) 25% equity / 75% debt consisting of a soft loan with 2% interest: 12.09% IRR

In order for the Project to be as qualified under the Clean Development Mechanism,
investment scenario 3 was not considered appropriate.

The 12% benchmark rate for Philippine 10-year bond is attainable in investment scenario 2,
but only with a 59% grant. However, the company’s hurdle rate of 20% for its commercial
projectsis not achieved.

Investment scenario 1, the base case with 100% equity, yields the worst IRR of negative
8.33%, far below the company’s hurdle rate of 20% for its commercial projects and 12%
benchmark rate for Philippine 10-year bonds

7. Since the base case yields an IRR that is far below the key financial parameters for PNOC
EC, the Project is financially unattractive and not the baseline scenario.

Thus, the remaining BAU scenario is deemed the most likely baseline scenario.
The BAU scenario will most likely continue and be influenced by the following conditions:

e Implementation of provisions of Ecological Solid Waste Management Act or RA 9003
applicable to the Payatas open dumpsite

e Financid attractiveness of LFG utilization for electricity generation.
8. The baseline scenario for the Project can be described as follows:

In compliance with RA 9003, Payatas is currently being converted from an open dumpsite to
a controlled dump. Municipa solid waste generated by Quezon City will continue to be
deposited in Payatas until 2007. To prevent spontaneous combustion and to physically
stabilize the massive pile, the Quezon City LGU will install pipes throughout the site for
passive venting of the gas. However since the law does not require collection, flaring, nor
utilization of LFG for open nor controlled dumpsites,”® the vented gas will not be collected
for flaring nor will it be utilized for electricity generation. Thus, uncontrolled LFG emission
into the atmosphere will continue and there will be no electricity generated.

B.4 Description of how the anthropogenic emissions of GHG by sources are reduced
below those that would have occurred in the absence of the registered CDM

2 The Implementing Rules and Regulations of RA 9003 do not require any gas control system for open nor
controlled dumps. Therefore, flaring is deemed not required. See Appendix 1.
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project activity (i.e. explanation of how and why this project is additional and
therefore not the baseline scenario)

In the absence of the Project, the LFG produced in the Payatas open dumpsite will be vented
passively. Since there is no law governing gas control in open nor controlled dumpsites, the
vented gas will not be flared nor used for power production. Unmitigated LFG emissions into
the atmosphere will continue. Furthermore, the displacement of fossil fuel-based electricity with
renewable energy from landfill gas will not take place.

The Project is not the baseline scenario due to the following barriers:
I nvestment barrier

Electricity generation in the Philippines is dominated by imported fuels with oil accounting
for 40.8 % and coal 9 %. Whilefossil fuel power plants are financially more viable than the
Project, they also result in higher GHG emissions. In addition geothermal, the largest
indigenous energy source, is located mainly in the Visayas region, not in Luzon where the
Project islocated.

The Project requires a capital investment of approximately USD 2.25 million. At the
moment, PNOC EC plans to fund the Project through 100% equity. As the first independent
power producer in the Philippines to utilize LFG for generating electricity to be sold to
MERALCO, PNOC EC has employed much time, human and financial resources in this
pioneering effort, particularly in planning and engineering design. The amount of work
involved for the Project far exceeds plans and designs for a power plant using imported fossil
fuels, the dominant fuels for power generation in the country. However, due to the relatively
small size of the plant, the revenue base is too small to absorb planning and design costs.
The high initial cost combined with a small revenue base results in negative 8.33 % IRR that
is significantly lower than the company’s commercia projects or other conventional 1PP
projects in the Philippines.

Technological barrier

As discussed in Section A.4.3, for the Project PNOC EC has designed a gas extraction and
recovery system using horizontal lines and wells. Compared to the conventional vertical
systems for LFG extraction used here and in other countries, this horizontal design and
technology is more appropriate for the climactic conditions of the Philippines and also for the
unique characteristics of MSW generated in the country’s urban areas. The horizontal design
and technology which will be fully utilized in Payatas for the first time can be applied to
other solid waste disposal sites throughout the country.

The Project will also be the first to use the smaller-sized (250 kW) reciprocating internal
combustion engines as modular energy generating units. The use of modular units to
generate energy is deemed appropriate since the volume of Payatas LFG is expected to first
increase while the site remains in use, then gradually decrease following its closure.
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Prevailing practice of using imported fuels

The Project will be the first in the Philippines to commercially utilize the vast potential of
LFG as a renewable fuel for electricity generation, effectively displacing the prevailing
practice of using more carbon intensive imported fossil fuels. Thus, it contributes to the
national policy of diversification of energy sources away from imported oil and coal towards
indigenous resources.

The Project is not the baseline scenario due to investment and technological barriers, and
prevailing practice. Its expected GHG emissions reductions through 1) the active collection and
use of LFG as fuel for electricity generation and for flaring, and 2) the displacement of fossil
fuel-based electricity by renewable energy from landfill gas, are additional to the fulfilment of
national policies on solid waste management and air pollution. Since these reductions would not
take place in the absence of the CDM project activity, the Project is additional.
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B.5 Description of how the definition of the project boundary related to the baseline
methodology is applied to the project activity:

The physical boundary of the Project is the Payatas dumpsite. The systems boundary includes
landfill gas collection, electricity generation, and transmission to MERALCO .

Figure 3—Project and Systems Boundaries

Waste Production ) Waste Collection,
(Households, Industry, Sorting, Transport,

etc) Dumping
v
Old Payatas New Payatas
Dumpsite (closed) Dumpsite
Dumpsite Fugitive
> Gas > LFG
Production Emissions
Dumpsite
Gas
Collection
Flaring Electricity
Generation
Electricity
to MERALCO
\ 4
End User
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B.6 Details of baseline development
B.6.1 Date of completing the final draft of this baseline section (DD/MM/YYYY):

B.6.2 Name of person/entity deter mining the baseline:

Clean Energy Finance Committee
Mitsubishi Securities Company Ltd.
Tokyo, Japan

Tel: (81-3) 6213-6860

E-mail: hatano-junji @mitsubishi-sec.co.jp

Mitsubishi Securitiesisthe CDM adviser to the Project. The firm is not a project participant.
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DURATION OF THE PROJECT ACTIVITY / CREDITING PERIOD

Ci1l

C.1l1

C.l1.2.

C.2

C.2.2.

C.221

C.222

Duration of the project activity:

Starting date of the project activity:

Estimated DD/MM/2005

Expected operational lifetime of the project activity: (in years and months, e.g.
two years and four months would be shown as; 2y-4m)

10 years

Choice of the crediting period and related infor mation:
Fixed crediting period (at most ten (10) years):

Starting date:

Estimated DD/MM/2005

Length (max 10 years): (in years and months, e.g. two years and four months
would be shown as. 2y-4m)

10 years
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D. MONITORING METHODOLOGY AND PLAN

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

Monitoring methodology for methane recovery from landfill gas used for electricity generation
(NM0010)

D.2. Justification of the choice of the methodology and why it is applicable to the
project activity:

The methodology is applicable in the case of monitoring landfill gas recovered and fed into a
power plant that sells electricity to the grid. The methodology can be applied to all landfill
projects where the new project will be more costly to invest compared to current and future fossil
based generation projects.

For a landfill gas capture project, it is most appropriate to accurately measure the methane
combusted in flares and generators, and therefore, the emission reductions attributable to the
project. LFG collection and utilization projects can directly monitor the emissions not released to
the atmosphere. The emissions reductions achieved by the project do not have to be derived from
a comparison between baseline and project emissions, because every ton of methane collected
and combusted equals one ton of methane not released to the atmosphere, and thus one ton of
methane emission reduced. A monitoring and emission reduction calculation method can be
established that does not rely on information about baseline emissions. The proposed monitoring
and calculation method can aso be expected to be more accurate than an attempt to derive
emission reductions as the difference between monitored or estimated baseline and project
emissions.

The emission reductions achieved through displacement of grid electricity are estimated by
multiplying the amount of electricity, measured in kWh, delivered to the grid in a year by the
average grid emission factor for that year, measured as kgCO./kWh. The average grid emission
rate, specifically the Luzon grid to which the power plant will be connected, is calculated
utilizing data from the International Energy Agency, default factors from the IPCC Reference
Manual and the current generation mix of the Luzon grid. This grid emission rate is determined
in accordance with 29 (b) in Appendix B of the simplified M&P for small-scale CDM project
activities. Please see Section E.5 and Appendix 6 for more details of the calculations.
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D.3. Datato be collected in order to monitor emissions from the project activity, and how this data will be ar chived:
ID number | Datatype Datavariable Data Measured Recording Proportion How will the | For how longisarchived | Comment
(Please  use unit (m), frequency of datato be | data be | datato be kept?
ggs”e‘berzrog calculated monitored | archived?
referencing (c) or (electronic/
to table D.6) estimated paper)
(€)

1 quantitative | Flow of landfill | m® m Continuous 100% Electronic 2 years and duration of
gas from project the project crediting
wells period in files

2 quantitative | Flow of landfill | m® m Continuous 100% Electronic 2 years and duration of
gasto flares the project crediting

period in files

3 quantitative | Flareefficiency | % mé&c Semi-annual | n/a Electronic 2 years and duration of

the project crediting
period in files

4 guantitative | Methane % mé&c Continuous 100% Electronic 2 years and duration of
content of the project crediting
landfill gas periodin files

5 guantitative | Generator heat | GJ mé& c Semi-annua | n/a Electronic 2 years and duration of
rate MWh the project crediting

period in files

6 quantitative | Gross MWh | m Continuous 100% Electronic 2 years and duration of
electricity the project crediting
produced period in files

7 quantitative | Net electricity MWh | m Continuous 100% Electronic 2 years and duration of
delivered to the the project crediting
grid period in files

8 guantitative | Emission kgCO, | ¢ Annually 100% Electronic 2 years and duration of
intensity of /KWh the project crediting
Luzon grid period in files
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D.4.

Potential sources of emissions which are significant and reasonably attributable to the project activity, but which are not

included in the project boundary, and identification if and how data will be collected and ar chived on these emission sour ces.

Only the construction of the landfill gas collection and utilization system will lead to some CO, emissions that would not have occurred in the
absence of the Project. These emissions are however considered insignificant and would likely occur if alternative power generation capacity
were to be constructed at aternative sites. No increase in emissions is discernable other than those targeted and directly monitored by the project.
Moreover, since the project employs direct monitoring of emission reductions, indirect emissions will not change the calculation.

D.5

Relevant data necessary for determining the baseline of anthropogenic emissions by sources of GHG within the project
boundary and identification if and how such data will be collected and ar chived.

Baseline determination is not applicable, because the project directly monitors and calculates emission reductions. However, the baseline
scenario is subject to monitoring in order to determine the effect of any changes to the current waste management regulations may have on the

Project.
ID number | Datatype Datavariable Dataunit | Will databe collected | How is data archived? | For how long is | Comment
(Pleise . use on this item? (If no, | (electronic/paper) data archived to
numpers 10 ease .
cross-referencing to explain). be kept?
table D.6)
1 qualitative | Changesin Yes Electronic Minimum of 2
waste years after last
management CER issuance.
regulation
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D.6 Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored. (data items in tables
contained in section D.3., D.4. and D.5 above, as applicable)

Data Uncertainty level of data| Are QA/QC  procedures | Outline explanation why QA/QC procedures are or are not being planned.
(High/Medium/L ow) planned for these data?
D.3-1 Low Yes Flow meters will undergo maintenance subject to appropriate industry
standards.
D.3-2 Low Yes Flow meters will undergo maintenance subject to appropriate industry
Standards.
D.3-3 Low Yes Regular maintenance will be done subject to appropriate industry

standards. Flare efficiency will be calibrated semi-annually or more often
if significant deviations from standard efficiency are observed.

D.3-4 Low Yes Gas analyzer will undergo maintenance subject to appropriate industry
standards to ensure accuracy.
D.3-5 Low Yes Regular maintenance will be done subject to appropriate industry

standards. Heat rate will be checked semi-annually or more often if
significant deviations from standard heat rate are observed.

D.3-6 Low Yes Meters will undergo maintenance subject to appropriate industry
standards. The meter readings will be checked against sales receipts and
inventory data.

D.3-7 Low Yes Meters will undergo maintenance subject to appropriate industry
standards. The meter readings will be checked against sales receipts and
inventory data.

D.3-8 Medium/L ow No Based on accuracy of annual reports of the Department of Energy

D.5-1 Low Yes Regulatory requirements will be reviewed each time at verification.
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D.7 Name of per son/entity deter mining the monitoring methodology:

Clean Energy Finance Committee
Mitsubishi Securities Company Ltd.
Tokyo, Japan

Tel: (81-3) 6213-6860

E-mail: hatano-junji @mitsubishi-sec.co.jp

Mitsubishi Securitiesisthe CDM adviser to the Project. The firm is not a project participant.
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E. CALCULATION OF GHG EMISSIONSBY SOURCES

E.l Description of formulae used to estimate anthropogenic emissions by sour ces of
greenhouse gases of the project activity within the project boundary:

This is not applicable, because the Project directly monitors and calculates emission reductions.
Please see the comment under E.3 below, and description of the calculation procedure in E.5.

The combustion of methane in engines and flares will lead to a conversion of methane emissions
to CO, emissions. According to the IPCC guidelines®®, “decomposition of organic material
derived from the biomass sources (e.g., crops, forests) which are regrown on an annual basisis
the primary source of CO, released from waste. Hence, these CO, emissions are not treated as
net emissions from waste [...unless...] biomass raw materials are not being sustainably
produced”’. Consistent with the guidelines, carbon dioxide emissions from biomass — the food

waste fraction of M SW —was deemed carbon neutral.

Asto the emission reduction from grid electricity displacement, thisis calculated by multiplying the
amount of electricity delivered to the grid by the appropriate carbon emission rate.

E.2 Description of formulae used to estimate leakage, defined as: the net change of
anthropogenic emissions by sources of greenhouse gases which occurs outside
the project boundary, and that is measurable and attributable to the project
activity:

Please see D.4

E.3 Thesum of E.1 and E.2 representing the project activity emissions:
Not applicable, because the project directly monitors and calculate emission reductions. The only

discernable difference between baseline and project emissions comes from the collection and
combustion of the methane in LFG, which is monitored and calculated directly.

E.4 Description of formulae used to estimate the anthr opogenic emissions by sour ces
of greenhouse gases of the baseline:

Not applicable, because the project directly monitors and cal culate emission reductions.

E.5 Difference between E.4 and E.3 representing the emission reductions of the
project activity:

The monitoring plan provides for the calculation of emission reductions from avoided methane
emissions and from displaced grid electricity. These are calculated in the following way:

% p 6.1, Revised 1996 | PCC Guidelines for National Greenhouse Gas Inventories: Reference Manual
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STEP 1 - Methane combustion in electricity generators

Gross Annual Electricity Generator Heat Total Energy
Produced by the Project X Rate = Input
(MWh) (GIMWh) (GJ)

3
Convert energy ingput (GJ) to equivalent tons of methane, using factors 0.037 GJm CH4 and
0.000714 tCH4/m CHy:

Total energy Conversion Factor Conversion Factor Mass of methane
input / 0.037GIm’CH,; X 0.000714tCHs/ m*CH, = utilized for generation
(GJ) (tCH)

Convert methane to its CO, equivalent:

Mass of methane Global Warming Annua CO, emissions

utilized for generation X Potential of methane = reduced through

(tCHy) of 21 electricity generation
(tCO; equivalent)

To illustrate the above cal cul ation, we use the data for 2005:

8,000,000 kWh X 12,600 kJkWh 100,800,000,000 kJ

100,800 GJ

3
Convert energy ingput (GJ) to equivalent tons of methane, using factors 0.037 G¥m CH4 and
0.000714 tCH4/m CHa:

100,800 GJ / 0.037 G¥m°CH, X 0.000714tCH4/ m®CH,; = 1,945tCHy

Convert tons of methane to its CO, equivalent:

1,945 tCH4 X 21 = 40,849 tCOze

Please refer to Appendix 4 for acomplete calculation of Step 1 over the crediting period.

The CO, emission reductions from methane combustion in flares will be calculated on an annua

basis as shown below:
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STEP 2 —Methane combustion in flares

Volume of LFG M ethane content of Flare Net volume of
channelledtoflares X LFGfromgasanayzer X efficiency = methane combusted
(m®) (%) (%) (m®)

Converta net volume of methane combusted to equivalent tons of methane, using factors 0.000714
tCH4/ m CHg:

Net volume of Conversion factor Mass of methane
methane combusted X 0.000714 tCH4/ m3CH, = combusted in flares
(m°) (tCH.)

Convert tons of methane to its CO, equivalent:

Mass of methane Global Warming Annua CO, emissions
combusted in flares X Potential of methane = reduced through
(tCHy) of 21 flaring

(tCO, equivalent)

To illustrate the above cal cul ation, we use the data for 2005:

4,149,991 m® X 50% X 97% = 2,022,154 m*CH,4

Convert3 net volume of methane combusted to equivalent tons of methane, using factors 0.000714
tCH4/m CHy:

2,022,154 m® CH, X 0.000714 tCH4/ m*CH,4 = 1,444 tCH4

Convert tons of methane to its CO, equivalent:

1,444 tCH4 X 21 30,320 tCO; equivalent

Please refer to Appendix 4 for a complete calculation of Step 2 over the crediting period.
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For quality assurance, a confirmation method will be utilized with a different set of monitored
data. This method provides for the monthly collection of the following two metered variables:
Volume of landfill gas flared and volume of gas extracted from production wells. It also provides
the monthly laboratory values for the methane content in landfill gas. The following data
provides for the calculation of emission reductionsin the following way:

LFG volume Flare LFG volume Proportion of
channelled X efficiency / collected = LFG combusted
to flares

(n°) (%) (n°) (%)

Calculate the volume of LFG combusted by multiplying the proportion of LFG combusted with
the total LFG collected by the project.

LFG volume Proportion of Volume of
collected X LFG combusted = combusted LFG
(m°) (%) (m’)

Calculate the amount of methane utilized:

Volume of M ethane content Conversion Factor Mass of
combusted X  of LFGfromgas X 0.000714tCHJ/ m®CHs, = methane
LFG analyser combusted
(m°) (%) (tCH4)

Convert tons of methane to its CO, equivalent:

Mass of methane Global Warming Annua CO, emissions
combusted X Potential of methane = displaced
(tCHy) of 21 (tCO, equivalent)
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Electricity Displacement

Based on 29 (b) in Appendix B of the simplified M&P for small-scale CDM project activities,
the Project Activity’ s baseline is calculated by multiplying the electricity (kwWh) produced by the
renewable generating unit by the weighted average emissions (in kgCO./kWh) of the current
generation mix. Thus,

Baseline Emissions = Electricity Generated by X Weighted Average of
(kgCO,lyear) the Project (kWh/year) the Grid (kgCO,/kWh)

The Project will produce an average of 5,666,878 kWh/year, but it will utilize 69,456 kWh/year,
primarily for its gas compressor. This will result in an average of 5,597,422 kWh/year supplied
to the grid over a ten-year period. The amount of electricity sold to the grid is calculated as
follows:

Gas utilization amount /  Maximum gas usage of = Electricity Produced

(m°) 1 MW power plant (m°) (MW)

For the year 2005:

5,423,298 m°® /| 5423298 m° = 1.00 MW or 1,000 kW

For the year 2010:

3,846,911 m® /| 5423298 m° = 0.71 MW or 710 kW

Please see Appendix 5 for more details.

The power plant will be operating 8,000 hours per year, thus:

For the year 2005:

1,000 kW X 8,000 hourslyear - 69,456 kWh/year = 7,930,544 kWh/year
For the year 2010:

710 kW X 8,000 hours/year - 69,456 kWh/year = 5,605,188 kWh/year

It was aso established that the weighted average carbon emissions of the Luzon grid to which
the Project supplies electricity is 0.655 kgCO./kWh. Please see Appendix 6 for the calculation.
Thus, the Project’ s baseline emissions are calculated as follows:

Electricity Generated X Weighted Average = BASELINE
by Project (kWh/year) Emissions of Luzon Grid EMISSIONS
(kgCO/KWh) (kgCO,/year)
5,597,422 kWhlyear X 0.655 = 3,666,311 kgCO,/year
(average over 10-year period) or
3,666 tons CO,/year
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E.6 Table providing values obtained when applying formulae above:

Table 3; Emission Reduction Estimates

(tons COe)

Y ear
No Item 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(1) [Methane

combustion
in electricity
generation 40,849 40,849 40,849 40,849| 39,095| 28,975 21,445| 15,903| 11,807| 8,735| 289,354
(2) [Methane

combustion
inflares 30,320 29,853 29,502 11,622 0 0 0 0 0 0| 101,297
(3) [Electricity
baseline

emissions 5195 5,195 5,195 5195 4,970, 3,671 2,705 1,994 1469 1,074 36,663
(4 |[Totd

baseline
emissions 76,363 75,896 75,545 57,665| 44,065 32,646 24,151| 17,898| 13,276 9,810| 427,314
(5) [Project
activity
emissions 0 0 0 0 0 0 0 0 0 0 0
(6) [Emission
reductions

Total

76,363 75,896 75,545 57,665| 44,065| 32,646| 24,151| 17,898] 13,276] 9,810 427,314




F. ENVIRONMENTAL IMPACTS

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

A Memorandum of Agreement between the Department of Environment and Natural Resources
(DENR) and the Department of Energy (DOE) excludes power plants with less than or equal to
1MW capacity, such as the Project, from the list of energy projects requiring an Environmental
Impact Statement (EIS).? The Project is still required to comply with the relevant provisions of
the Ecological Solid Waste Management Act of 2000 (RA 9003) and the Philippine Clean Air
Act of 1999 (RA 8749), attached respectively as Appendices 1 and 2.

It should be noted that none of the greenhouse gases under the UNFCCC are considered
pollutants and therefore not included in the Philippine national air quality standards which are
attached as Appendix 3.

F.2. If impacts are considered significant by the project participants or the host
Party

No significant negative environmental impacts are expected to result from the Project. On the
other hand, by collecting and combusting landfill gas, the Project will contribute greatly to
reducing uncontrolled LFG emissions into the atmosphere, preventing on-site fires, controlling
leachate drainage, as well as physically stabilizing the Payatas dumpsite.

% Memorandum of Agreement on Streamlining of Environmental Impact Statement (EIS) Process for Energy
Projects, the Department of Environment and Natural Resources (DENR) and the Department of Energy (DOE),
August 1999.
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G. STAKEHOLDERS COMMENTS

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

As part of the process to gather stakeholders comments for the Project, PNOC EC consulted
with the Department of Energy, Department of Environment and Natural Resources on the
national level and with the Quezon City local government unit on numerous occasions.

In coordination with the Payatas Operations Group (POG), PNOC EC invited members of the
Payatas dumpsite community to a public consultation for the Project. The event took place on
Friday, 5 December 2003 at the POG office at the dumpsite. Twenty-five community |eaders
attended the forum, representing the various sectors, associations, and cooperatives — urban paoor,
scavengers, recyclers, junk shops, transport, parish/missionary, school, and the QC LGU. The
session was conducted in English and Filipino. The list of participants and minutes are attached
as Appendix 7.

PNOC EC gave a dlide presentation on the Project. During the meeting, participants were
invited to express their opinions through an open gquestion and answer session.

G.2. Summary of the commentsreceived:

In general, the participants were knowledgeable and involved in the on-going conversion of
Payatas from an open to a controlled dumpsite, and aware of the 100kW test plant. They were
supportive of the Project. Community members were particularly interested in the Project’s
environmental, health, and safety impacts, participation of dumpsite workers (scavengers),
employment opportunities, and other benefits.

There were no negative comments on the Project.

G.3. Report on how due account was taken of any comments r eceived:

The questions asked and answers provided are included in the minutes of the consultation,
attached as Appendix 7. PNOC EC expressed willingness to keep the community informed and
involved in the Project through the Payatas Operations Group of the Office of the Mayor of
Quezon City.
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Contact Information on Participantsin the Project Participantsin the Project Activity

ANNEX 1

(Please copy and paste table as needed)

Organization:

PNOC Exploration Corporation

Street/P.O.Box:

Merritt Road, Fort Bonifacio

Building:

Building 1, Energy Center

City:

Taguig, Metro Manila

State/Region:

Postfix/ZIP:

Country:

Philippines

Telephone:

FAX:

E-Mail:

URL:

Represented by:

Title:

President and Chief Executive Officer

Salutation:

Mr.

Last Name:

Bomasang

Middle Name:

First Name:

Rufino

Department:

Mobile:

Direct FAX:

Direct tel:

Persona E-Mail:
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Organization: Mitsubishi Securities Co., Ltd. (CDM Advisor)
Street/P.O.Box: 2-5-2 Marunouchi, Chiyoda-ku
Building: Mitsubishi Building, 10" Floor
City: Tokyo

State/Region:

Postfix/ZIP:

Country: Japan

Telephone: (81-3) 6213-6860

FAX:

E-Mail: hatano-junji @mitsubishi-sec.co.jp
URL: http://www.mitsubishi-sec.jp/english_fs.html
Represented by:

Title: Chairman

Salutation: Mr.

Last Name: Hatano

Middle Name:

First Name: Junji

Department: Clean Energy Finance Committee
Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:
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ANNEX 2
I nformation Regar ding Public Funding

The financia plans for the Project will not involve public funding from Annex | countries.
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Not applicable

ANNEX 3

New Baseline M ethodology
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Not applicable

ANNEX 4

New Monitoring M ethodol ogy
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ANNEX 5
Table: Baseline Data
(Please provide a table containing the key elements used to determine the baseline (variables,

parameters, data sources etc.). For approved methodologies you may find a draft table on the
UNFCCC CDM web site. For new methodologies, no predefined table structureis provided.)
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APPENDIX 1

Ecological Solid Waste Management Act of 2000 or Republic Act 9003

The Ecological Solid Management Act, otherwise known as Republic Act, signed in January
2001, emphasizes the necessity for adopting an integrated environmentally-friendly national
framework for solid waste management. It gives provisions for institutional mechanisms,
comprehensive and sustainable waste management targets for the local government units, and
also penal measures. Under this Act:

e Wwaste segregation at the source into compostable, non-recyclable, recyclable, special and
other waste becomes mandatory.

e no open dumps are to be established, and all open dumps are to be converted to
controlled dumps within three (3) years from effectivity.

e asan aternative to open dumps, and eventually controlled open dumps, sanitary landfills
with gas control measures are to be established.?

Relevant excer pts on Open Dumpsites, Controlled Dumpsites, Sanitary Landfillsfrom
I mplementing Rules and Regulations of RA 9003

RULE X111 OPERATIONS OF CONTROLLED DUMPSITES
Section 1. Controlling the Operation of Open Dumpsites

No open dumpsites shall be established and operated by any person or entities, including the
LGUs, will be allowed. Within three (3) years following the effectivity of the Act, all open
dumpsites shall be converted to controlled dumpsites to operate only within five (5) years and
beyond the said period shall consider these facilities as deemed closed and phased out. The
Commission through the Department shall issue subsequent guidelines that will classify
controlled dumpsites according to the following considerations:

a) Volume of wastes received;
b) Types and character of wastes received; and
c) Cost requirements for operating the facilities.

Section 2. Minimum Requirementsfor Operation of Controlled Dumpsites

The following minimum requirements shall be applied in siting, designing and operation of
controlled dumpsites:

% http://www.emb.gov.ph/nswmc/ra9003/RA 9003new. htm

" http://www.emb.gov.ph/nswmc/I RR/irrnew.htm



b)

f)

¢))
h)

)

K)

Daily cover consisting of inert materials or soil of at least 6 inches in thickness shall be
applied at the end of the working day; where there is a lack of onsite soil material, other
alternative materials may be used subject to the prior written approval of the enforcement
authority and the Department;

Drainage and runoff control shall be designed and managed such that storm water does
not come in contact with waste and that discharge of sediments into the receiving body of
water is minimized. Appropriate erosion protection shall be installed at storm discharge
outfalls;

Provision for aerobic and anaerobic decomposition shall be instituted to control odor;

Working areas shall be minimized and kept at no more than a ratio of 1.5 square meter
(sgm) or less per ton/day (tpd) of waste received on a daily basis, e.g. 30 sgm working
areafor a 20 tpd facility;

Security fencing shall be provided to prevent illegal entries, trespassing and large animal
entries. Large animals shall include but not limited to adult domesticated or feral animals
such as dogs, cats, cattle, pigs, carabaos and horses. Provisions for litter control
including the use of litter fences and daily picking of litter shall be included;

Basic record keeping including volume of waste received daily, specia occurrences such
as fires, accidents, spills, unauthorized loads (maintain record of unauthorized and
rejected loads, name and address of hauler and generator of such unauthorized waste),
and daily waste inspection logs;

Provision of maintained all-weather access roads;

Controlled waste picking and trading, if allowed by owner/operator, in order to facilitate
daily covering and compliance to Subsections (@) through (e) above;

Provision of at least 0.60 m final soil cover at closure, and post-closure maintenance of
cover, drainage and vegetation; Post-closure maintenance shall be for a period of ten (10)
years,

Site shall not be located in flood plains and areas subject to periodic flooding and it shall
be hydro-geologically suitable, i.e., adequate separation or clearance between waste and
underlying groundwater and any surface body of water shall be provided. Engineering
controls shall be provided otherwise.

Open dumpsites that do not comply with siting requirements of this Section shall be
closed immediately. A replacement facility shall be, at a minimum, a controlled dump
and shall meet the requirements of Rule X111, and other applicable provisions of the IRR.

RULE XIV OPERATIONSOF SANITARY LANDFILLS

Section 1. Minimum Considerationsfor Siting and Designing Sanitary Landfills



The following guidelines, standards and criteria shall be applied in siting and designing sanitary
landfills:

a)

b)

d)

f)

¢))

h)

)

The location of the facility shall be consistent with the overall land use plan of the LGU.

The site shall be accessible from major roadways and thoroughfares, provided that if it is
not accessible, the project design shall include means of access.

The site shall have an adequate quantity of earth cover material that is easily handled and
compacted; as an aternative, an offsite guaranteed source of cover materia shall be
identified.

If the site is located within two (2) kilometers of an airport runway, it shall not pose a
bird hazard to aircraft. The Owner/Operator shall institute a bird control program so asto
prevent hazards to aircraft if bird population becomes significant due to the operation of
the landfill. The site shall comply with other requirements for safety of flying aircraft in
terms of height of structures, such as provisions for obstruction lights, if required.

Locations of public water supply intakes located within one (1) kilometer from the
facility, including active public drinking water supply wells, shall be shown on a facility

map.

The facility shall not be constructed within 75 meters from a Holocene fault or known
recent active fault.

If significant archaeological and cultural resources are present at the site, such resources
shall be protected and preserved.

If the site is a habitat of listed endangered species, mitigation measures for protection of
the species as required by applicable laws shall be included in the project proposal.

The site shall be chosen with regard to the sensitivities of the community’s residents.
The Sangguniang Bayan/Lungsod of the host LGU shall adopt a resolution confirming
compliance with the pertinent siting, design criteria and standards. The resolution shall
be deemed as having fully satisfied the public sensitivity requirement of this section.

Except as provided in Section 1 (m) of Rule X1V, for landfills located in sensitive
resources areas, landfills shall be provided with a base liner system consisting of clay
and/or geosynthetic membranes (geomembrane). If clay is used, it shall have a minimum
thickness of 0.75m and permeability of 1x10° cm/sec or less. Geomembranes shall be at
least 1.5 mm thick with a permeability of 1x10™ cm/sec or less; Geosynthetic Clay
Liners (GCL) shall have a thickness of at least 6.4 mm and a permeability of 1x10”
cm/sec or less. If composite liner is used (clay under geo-membrane), the thickness of
the clay liner may be reduced to 0.60 m. The overlying geomembrane shall have the
same properties as stated above. In the design of geosynthetic liners, international
standards (e.g. Geosynthetic Research Institute, or applicable ASTM standards) shall be



K)

used for its design and specifications in terms of properties, manufacturing and
construction quality assurance and testing procedures.

Leachate collection and removal system shall be provided and designed such that
leachate buildup in the landfill will be minimized. For design purposes, an allowable
leachate level of not more than 0.60 meter over the liner system shall be maintained. If
leachate is discharged to a receiving body of water, the discharge shall meet effluent
discharge and water quality criteria prescribed by DENR.

Leachate storage facilities shall be designed with containment systems to prevent
leachate from spillage and its migration into underlying groundwater or nearby surface
body of water. For leachate impoundment ponds, the design shal include a
geomembrane liner system, underlain by alow permeability soil layer of at least 0.30 m
thick. The geomembrane liner shall be at least 1.5 mm thick with a permeability of 1x10
14 cm/sec or less; Liner specifications, CQA and engineering certification requirements
shall be per provisions of Section 1 (m) of Rule XIV. Adequate freeboard including
allowance for rainfall volume and other safeguards shall be provided to prevent pond
overflowing.

m) The site shall be located in an area where the landfill’s operation will not detrimentally

affect environmentally sensitive resources such as aquifers, groundwater reservoir or
watershed area, by provision of the following special mitigation measures and additional
criteria

1. The facility shall be a minimum 50 meters away from any perennial stream, lake
or river.

2. The site shall be evaluated for presence of geologic hazards, faults, unstable soils,
its foundation stability, and its hydrogeologic character. The site shall not be
located in afloodplain.

3. It shall be provided with a composite base liner system consisting of a minimum
1.5 millimeter (mm) thick high density polyethylene liner (HDPE) underlain by a
soil liner with a minimum thickness to 0.60 meter (m) and maximum permeability
of 1x10° centimeter/second (crm/sec).

4. A Geosynthetic Clay Liner (GCL) with a minimum thickness of 6.4 mm and
permeability of 1x10° cm/sec or less, may be substituted for the soil liner.
Likewise, the design of the final cap shall be equivalent to its liner system in
terms of permeability. The thickness of the final cover system shall be at least 1.5
m including a minimum 0.60 m thick soil foundation layer, its fina cap, a
drainage layer, and a vegetative layer of at least 0.30 m thick. If the thickness of
the equivalent final cap makes the entire cover system less than 1.5 m thick, the
deficiency shall be made up by increasing the thickness of the foundation layer.

5. Strict liner and final cap construction quality assurance (CQA) and testing shall
be performed by a third party experienced in earthwork, clay and geosynthetic
liner installation, quality assurance supervision, testing and inspection. The lead
CQA person, as aminimum qualification or experience, must have supervised the
installation of at least 100,0000 square meters each of clay and geosynthetic liner
system; the CQA person or firm shall submit a construction completion report
within 60 days of liner or final cap construction completion to the Department,
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p)

q)

certifying that construction of each liner system was performed and completed in
accordance with its plans and specifications. The CQA report shall be certified
by a registered Civil or Geotechnical Engineer or other registered Engineer,
provided that the certifying Engineer shall have at least designed or supervised
the installation of soil and geosynthetic liners of quantities similar to those of the
lead CQA person.

The design of the landfill shall be statically stable and shall be able to withstand the
effects of a ground acceleration generated by an earthquake of 100-year or more
recurrence interval.

A separation of at least two (2.0) meters shall be maintained between the top of the liner
system and underlying groundwater.

A temporary impoundment for drainage runoff shall be provided with a detention time
sufficient for sediment removal and/or reduction, prior to its discharge.

The site shall be large enough to accommodate the community’s waste for a period of
five (5) years or more during which people must internalize the value of environmentally
sound and sustainable waste disposal.

The site chosen shall facilitate developing alandfill that will satisfy budgetary constraints,
including site development, operation for many years, closure and post-closure care and
possible remediation costs.

Operating plans shall include provisions for coordinating with recycling and resource
recovery projects.

Designation of a separate containment areafor household hazardous wastes.

A gas control system shall be provided when the volume of waste in the landfill has
reached 0.5 million metric tons. The owner/operator shall consider recovery and
conversion of methane gas into usable energy if economically viable. Prior to installation
of gas control facilities, perimeter boundary gas monitoring shall be performed in
accordance with Section 2(b) of Rule X1V.

Groundwater monitoring wells shall be placed at appropriate locations and depth for
taking water samples that are representative of groundwater quality and for predicting
groundwater flow.

Cover shall consist of adaily soil cover at least 6 inches in thickness applied at the end of
each workday. Alternative Daily Cover (ADC), maybe used provided that the
owner/operator can demonstrate to the Department in writing, the equivalency of the
propossded ADC in controlling infiltration, vector, odor and litter based on technical
research or studies. In areas within the landfill that will not be used for at least 180 days,
an additional interim soil cover of 6 inches thick shall be placed over the existing daily
cover. The fina cover shall consist of, from bottom to top, the foundation layer
(consisting of 0.60m thick soil layer including interim cover), a final cap with an
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equivalent permeability as that of itsliner system. A drainage layer and a vegetative layer.
Installation of final cover shall be completed within sic (6) months from the last receipt
of waste.

X) Closure of the landfill shall be completed within one year of cessation of landfill
operation.

y) Post-closure care shall be for a period of fifteen (15) years. DENR shall establish post-
closure guidelines and requirements for financial assurance mechanisms within one year.

z) Small facility exemption from specific standards of this Section. The DENR will
establish criteriafor exemption within one (1) year from approva of the IRR.

aa) All technical reports, technical documents, plans and specifications pertaining to the
engineering of the facility shall be certified and sealed by a licensed Engineer with
relevant experience and expertise.

Section 2. Minimum Considerationsfor Oper ating Sanitary Landfills

In the operation of sanitary landfills, each site operator shall maintain the following minimum
operating requirements:

a) Disposal site records of, but not limited to:

1. Records of weights or volumes accepted in a form and manner approved by the
Department. Such records shall be submitted to the Department upon request,
accurate to within ten percent (10%) and adequate for overal planning purposes
and forecasting the rate of sitefilling;

2. Records of excavations which may affect the safe and proper operation of the site
or cause damage to adjoining properties;

3. Dalily logbook or file of the following information: fire, landslides, earthquake
damage, unusua and sudden settlement, injury and property damage, accidents,
explosions, receipt or reection of non-permitted wastes, flooding and other
unusual occurrences,

4. Record of personnel training; and

5. Copy of written notification to the Department, local health agency, and fire
authority of names, addresses and telephone numbers of the operator or
responsible party of the site.

b) Water quality monitoring of surface and ground waters and effluent, and gas emissions
shall be performed in frequencies prescribed by the Department on a project by project
basis; Parameters for groundwater, effluent and surface waters shall be as prescribed by
the Department in the facility’s permit. For landfills sited under Section 1m of Rule XIV
of this IRR, groundwater, perimeter gas monitoring and receiving surface water
monitoring shall be on a quarterly basis and treated |eachate effluent discharge shall be
monitored for pH, 5-day Biochemica Oxygen Demand (BOD5) and Total Suspended
Solids (TSS) concentrations on aweekly basis or when discharged if dischargeisnot on a



f)

)

)

daily basis, and shall not exceed limits prescribed by the Department according to the
classification of the receiving body of water. Other parameters to be monitored and their
respective frequencies shall be in accordance with the facility’s permit.
Owners/Operators of Section 1m of Rule X1V facilities shall submit monitoring and
inspection reports on a quarterly basis to the designated enforcement authority with a
copy furnished to the Department and other relevant agencies. The report shall be
certified as to its correctness and accuracy by the owner/operator or his designated (in
writing) representative. For other facilities, reporting frequencies shall be specified by
the Department but in no case will it be more frequent than quarterly basis unless the
facility isin a state of verification/assessment monitoring.

Groundwater Sampling Protocol — The DENR shall establish requirements and guidelines
within one year from approval of thisIRR.

Background Groundwater quality Monitoring Statistical Data Evauation and
Establishment of Concentration Limits for contaminant Indicators — The DENR shall
establish requirements and guidelines within one year from approval of IRR.

Detection Groundwater Monitoring Data Statistical Analysis, Verification Monitoring —
The DENR shall establish requirements and guidelines within one year from approval of
IRR.

Assessment Monitoring and Corrective Action — The DENR shall establish requirements
and guidelines within one year from approva of IRR.

Documentation of approvals, all reports, certification, plans and specifications, as built
drawings, determinations and other requirements by the Department and other pertinent
and relevant documents shall be kept in the facility’ s operating record.

Signs:

1. Each point of access from a public road shall be posted with an easily visible sign
indicating the facility name and other pertinent information as required by the
Department;

2. If the site is open to the public, there shall be an easily visible sign at the primary
entrance of the dite indicating the name of the site operator, the operator’s
telephone number and hours of operation; and easily visible sign at an appropriate
point shall indicate the schedule of charges and the general types of materials
which will be accepted or not;

3. If the site is open to the public, there shall be an easily visible road sign and/or
traffic control measures which direct traffic to the active face and other areas
where wastes or recyclable materials will be deposited; and

4. Additional signs and/or measures may be required at a disposal site by the
Department to protect personnel and public health and safety.

The site shall be designed to discourage unauthorized access by persons and vehicles by

using a perimeter barrier or topographic constraints. Areas within the site where open
storage or ponding of hazardous materials occurs shall be separately fenced or otherwise
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)

secured as determined by the Department. The Department may also require that other
areas of the site to be fenced to create an appropriate level of security.

Roads within the permitted facility boundary shal be designed to minimize the
generation of dust and the tracking of materials onto adjacent public roads. Such roads
shall be kept in safe condition and maintained such that vehicle access and unloading can
be conducted during inclement weather.

Sanitary facilities consisting of adequate number of toilets and handwashing facilities
shall be available to personndl at or in the immediate vicinity of the site.

Safe and adequate drinking water supply for the site personnel shall be available.

m) The site shall have communication facilities available to site personnel to allow quick

n)

P)

a)

Y

response to emergencies.

Where operations are conducted during hours of darkness, the site and/or equipment shall
be equipped with adequate lighting as approved by the Department to ensure safety and
to monitor the effectiveness of operations.

Operating and maintenance personnel shall wear and use appropriate safety equipment as
required by the Department.

Personnel assigned to operate the site shall be adequately trained in subject pertinent to
the site operation and maintenance, hazardous materials recognition and screening and
heavy equipment operations, with emphasis on safety, health, environmental controls and
emergency procedures. A record of such training shall be placed in the operating record.

The site operator shall provide adequate supervision of a sufficient number of qualified
personnel to ensure proper operation of the site in compliance with all applicable laws,
regulations, permit conditions and other requirements. The operator shall notify the
Department and local health agency in writing of the names, addresses, and telephone
number of the operator or responsible party. A copy of the written notification shall be
placed in the operating record.

Any disposal site open to the public shall have an attendant present during public
operating hours or the site shall be inspected by the operator on a regularly scheduled
basis, as determined by the Department.

Unloading of solid wastes shall be confined to a small area as possible to accommodate
the number of vehicles using the area without resulting in traffic, personnel, or public
safety hazards. Waste materials shall normally be deposited at the toe of the fill, or as
otherwise approved by the Department. For practical purposes, a working area shall be
limited to 1.5 square meter or less per ton/day (tpd) of waste received on adaily basis, e.g.
30 sgm working areafor a 20 tpd facility.

Solid waste shall be spread and compacted in layers with repeated passages of the landfil
equipment to minimize voids within the cell and maximize compaction. The loose layer
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shall not exceed a depth approximately 0.60 m or two feet before compaction. Spreading
and compacting shall be accomplished as rapidly as practicable, unless otherwise
approved by the Department.

Covered surfaces of the disposal area shall be graded to promote lateral runoff of
precipitation and to prevent ponding. Grades shall be established of sufficient slopes to
accost for future settlement of the fill surface. Other effective maintenance methods may
be allowed by the Department.

Cover material or native material unsuitable for cover, stockpiled on the site for use or

removal, shall be placed so as not to cause problems or interfere with unloading,
spreading, compacting, access, safety, drainage or other operations.
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APPENDIX 2
Philippine Clean Air Act of 1999 or Republic Act 8749%

The Philippine Clean Air Act or R.A. 8749, which took effect on July 1999, describes the
requirements for a comprehensive air pollution control and management program for the
Philippines. Its implementing rules and regulations contain specific requirements that prohibit
vehicular and industrial sources from emitting pollutants in amounts that cause significant
deterioration of air quality. The Environmental Management Bureau of DENR is mainly
responsible for its implementation and enforcement.

Relevant excer ptson Alter native Fuels, Ecological Waste M anagement, and Greenhouse Gases
from RA 8749

Section 11. Air Quality Control Technigues - Simultaneous with the issuance of the guideline values and
standards, the Department, through the research and development program contained in this Act and upon
consultation with the appropriate advisory committees, government agencies and LGUSs, shall issue, and
from time to time, revise information on air pollution control techniques. Such information shall include:

a) Best available technology and alternative methods of prevention, management and control
of air pollution

b) Best available technology economically achievable which shall refer to the
technological basis/standards for emission limits applicable to existing, direct industrial
emitters of non-conventional and toxic pollutants; and

c) Alternative fuels, processes and operating methods which will result in the
elimination or significant reduction of emissions.

Such information may also include data relating to the cost of installation and operation,
energy requirements, emission reduction benefits, and environmental impact or the emission control
technology.

The issuance of air quality guideline values, standards and information on air quality control
techniques shall be made available to the general public: Provided, That the issuance of information on
air quality control techniques shall not be construed as requiring the purchase of certain pollution
control devices by the public.

Section 20. Ban on Incineration. - Incineration, hereby defined as the burning of municipal, bio-
medical and hazardous wastes, which process emits poisonous and toxic fumes, is hereby prohibited:
Provided, however, That the prohibition shall not apply to traditional small-scae method of
community/neighborhood sanitation "siga', traditional, agricultural, cultural, health, and food
preparation and crematoria: Provided, further, That existing incinerators dealing with bio-medical
wastes shall be phased out within three (3) years after the effectivity of this Act: Provided, finally, That
in the interim, such units shall be limited to the burning of pathological and infectious wastes, and
subject to close monitoring by the Department.

Local government units are hereby mandated to promote, encourage and implement in their

% http://www.emb.gov.ph/Frameset_Download.htm
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respective jurisdiction a comprehensive ecological waste management that includes waste segregation,
recycling and composting.

With due concern on the effects of climate change, the Department shall promote the use of state-
of-the-art, environmentally-sound and safe non-burn technologies for the handling, treatment, thermal
destruction, utilization, and disposal of sorted, unrecycled, uncomposted municipal, bio-medical and
hazardous wastes.

Section 31. Greenhouse Gases. -The Philippine Atmospheric, Geophysical and Astronomical Service
Administration (PAGASA) shall regularly monitor meteorological factors affecting environmental
conditions including ozone depletion and greenhouse gases and coordinate with the Department in order
to effectively guide air pollution monitoring and standard-setting activities.

The Department, together with concerned agencies and local government units, shall prepare and fully
implement a national plan consistent with the United Nations Framework Convention on Climate Change
and other international agreements, conventions and protocols on the reduction of greenhouse gas
emissions in the country.
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APPENDIX 3

Philippine National Air Standards,

Excer pt from Implementing Rules and Regulations of
Philippine Clean Air Act of 1999 (RA 8749)%

PART Il NATIONAL AMBIENT AIR QUALITY GUIDELINES

RuleVIl. National air quality

Section | Nationall Ambient Air Quality Guideline Values

@ Pursuant to Section 12 of Republic Act 8749, the initial set of National Ambient Air
Quality Guideline Values necessary to protect public health and safety and genera
welfare shall be asfollows:

Tablel
National Ambient Air Quality Guideline Values
Short Term? Long Term”
Averaging | pg/NC Averaging
Pollutants ug/NCM ppm Time M ppm Time
Suspended Particul ate Matter® —
TSP 230° 24 hours 90 1year®
PM-10 150" 24 hours 60 1year®
Sulfur Dioxide®
180 0.07 | 24hours 80 0.03 1year
Nitrogen Dioxide
150 0.08 | 24 hours
Photochemical Oxidants as
Ozone 140 0.07 1 hour
60 0.03 8 hours
Carbon Monoxide 35mg/INCM | 30 1 hour
10 mg/NCM 9 8 hours
Lead’ 1.5 3 months® 1.0 1year

& Maximum limits represented by ninety-eight percentile (98%) values not to exceed more than once a year.
® Arithmetic mean.

¢ S0, and Suspended Particulate matter are sampled once every six days when using the manual methods.
A minimum of twelve sampling days per quarter or forty-eight sampling days each year isrequired for
these methods. Daily sampling may be done in the future once continuous analyzers are procured and
become available.

¢ Limits for Total Suspended Particulate Matter with mass median diameter less than 25-50 um.

€ Annual Geometric Mean.

" Provisional limits for Suspended Particulate Matter with mass median diameter less than 10 pm and below
until sufficient monitoring data are gathered to base a proper guideline.

9 Evaluation of this guidelineis carried out for 24-hour averaging time and averaged over three moving
calendar months. The monitored average value for any three months shall not exceed the guideline value.

# 1bid.




Part VIl POLLUTION FROM STATIONARY SOURCES

RULE XXV Stationary Sources - General

Section 1 National Emission Standardsfor Sour ce Specific Air Pollutants

For any trade, industry, process, fuel-burning equipment or industrial plant emitting air
pollutants, the concentration at the point of emission shall not exceed the limits set in Table 2.

Table2
National Emission Standardsfor Sour ce Specific Air Pollutants (NESSAP)
MAXIMUM METHOD
STANDARD APPLICABLE PERMISSIBLE METHOD OF OF
POLLUTANT TO SOURCE LIMITS(mg/NCM) | SAMPLING® | ANALYSIS
Antimony and | Any source 10asSb USEPA AAS or per
its Cmpds. Methods 1 sampling
through 5 or 29 method
Arsenicand its | Any source 10asAs USEPA AAS’ or per
Cmpds. Methods 1 sampling
through 5 or 29 method
Cadmiumand | Any source 10asCd USEPA AAS’ or per
its Cmpds. Methods 1 sampling
through 5 or 29 method
Carbon Any industrial source 500 as CO USEPA Orsat Analysis
Monoxide Method 3 or 10 or NDIR
Copper andits | Any industrial source 100 as Cu USEPA AAS’ or per
Cmpds. Methods 1 sampling
through 5 or 29 method
Hydrofluoric Any source other than 50 asHF USEPA
Acidand manufacture of Aluminum from Method 13 or As per
Fluoride Alumina 14 as sampling
Compounds appropriate method
Hydrogen i) Geothermal power plants cd USEPA Cadmium
Sulfide ii) Geothermal Exploration And Method 11, 15 Sulfide
Well Testing € or 16 as Method or
iii) Any source other than (i) and 7 asH,S appropriate per sampling
(i) method
Lead Any trade, industry or process 10asPb USEPA AAS’ or per
Methods 1 sampling
through 5or 12 method
or 29
Mercury USEPA AAS’’ Cold-
Any source 5aselemental Hg | Methods 1 Vapor
through50r 29 | Technique or
or 101 Hg Analyzer
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MAXIMUM METHOD
STANDARD APPLICABLE PERMISSIBLE METHOD OF OF
POLLUTANT TO SOURCE LIMITS(mg/NCM) | SAMPLING® | ANALYSIS
Nickel and its
Cmpds. Except | Any source 20 as Ni USEPA AAS or per
Nickel Methods 1 sampling
Carbony!' through 5 or 29 method
NO, 1) Manufacture of Nitric Acid 2,000 as acid & NO,
2) Fuel burning steam generators |  calculated as NO;
a) Existing Source 1,500 as NO, USEPA Phenol-
b) New Source Methods 1 disulfonic acid
i) Coal-fired 1,000 asNO; through 4 and | Method or per
i) Oil-fired 500 as NO, Method 7 sampling
3) Diesel-powered electricity 2,000 as NO, method
generators
4) Any source other than (1), (2)
and (3) 1,000 as NO,
a) Existing Source 500 as NO,
b) New Source
Particulates 1) Fuel Burning Equipment
a) Urban®and Industrial 150 USEPA Gravimetric
Ared 200 Methods 1 per sampling
b) Other Ared 150 through 5 method
2) Cement Plants (kilns, etc.) 150
3) Smelting Furnaces A 200
4) Other Stationary Sources
Phosphorus USEPA Spectrophoto
Pentoxide Any source 200 as P,Os Methods 1 metry or per
through 5 or 29 sampling
method
Sulfur Oxides | 1) Existing Sources
a) Manufacture of Sulfuric
Acid and Sulf(on)ation 2,000 as SO5 USEPA As per
Process 1,500 as SO, Methods 1 sampling
b) Fuel Burning Equipment 1,000 as SO; through 4 and 6 method
c) Other Stationary Sources or8as
2) New Sources 1,500 as SOs appropriate
a) Manufacture of Sulfuric
Acid and Sulf(on)ation 700 as SO,
Process 200 as SO,
b) Fuel Burning Equipment
c) Other Stationary Sources
Zinc and its Any source 100 asZn USEPA AAS’ or per
Compounds Methods 1 sampling
through 5 or 29 method

& Other equivalent methods approved by the Department may be used.
® Atomic Absorption Spectrophotometry.
¢ All new geothermal power plants starting construction by 01 January 1995 shall control H2S emissions to not more
than 150 g/GMW-Hr.
4 All existing geothermal power plants shall control H,S emissions to not more than 200 g/GMW-Hr.
© Best available control technology for air emissions and liquid discharges. Compliance with air and water quality
standards is required.
" Emission limit of Nickel Carbony! shall not exceed 0.5 mg/NCM.
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9 Urban Area means a poblacion or central district of cities or municipalities having at least 50,000 population, or
twin palitical subdivisions with contiguous boundary which essentially form one community whose population is
more than 50,000 inhabitants. Inside these centers or population are some scattered industrial establishments.

" Industrial Area means awell-defined, exclusive land use areain various stages of development that are primarily
established for industrial subdivisions, manufacturing and other industry mixes with provisions for common support
infrastructures, facilities and services such as roads, water supply, power supply, communication systems, housing,
storm drainage, sanitary sewerage systems, industrial wastewater treatment facilities, etc. These areas which are
usually from 200 to 500 hectares in size as registered with the (Housing and Land Use Regulatory Board (HLURB )
or any other duly authorized government entities as industrial estates, parks or area. Export processing zones also
fall under this category of land use.

' Other Areas means al areas other than an urban or industrial area.

! Other Stationary Sources (particulates) means a trade, process, industrial plant, or fuel burning equipment other
than thermal power plant, industrial boilers, cement plants, incinerators, smelting furnaces.

¥ Provisional guideline.

' Other Stationary Sources (sulfur oxides) refers to existing and new stationary sources other than those caused by
the manufacture of sulfuric acid and sulfonation process, fuel burning equipment and incineration.
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RULE XXVI Source Specific Ambient Air Quality Standards

Section | National Ambient Air Quality Standards

For any industrial establishment or operation, the discharge of air pollutants that result in
airborne concentrations in excess of the National Ambient Air Quality Standards shown in Table
3 shall not be permitted. Sampling shall be done at the location of highest expected
concentration. Location shall be determined using dispersion modeling. Bureau-approved
techniques shall be followed in developing sampling plans. For example, the Bureau's Air
Quality Monitoring Manual specifies that sampling shall be done at an elevation of at least two
(2) meters above the ground level, and shall be conducted either at the property line or a a
downwind distance of five (5) to twenty (20) times the stack height, whichever is more stringent.
However, the Bureau may approve the adoption of a different procedure in the choice of the
location of the monitoring equipment depending upon the physical surrounding and other
relevant factors in the area where the sampling is to be conducted.

Table3

National Ambient Air Quality Standardsfor Sour ce Specific Air Pollutants from

Industrial Sources/Operations

Concentration @ Averaging
Pollutants ng/NCM Ppm Time Method of Analysis/M easurement
(min) ¢

Ammonia 200 .028 30 Nesselerization / Indo Phenol

Carbon Disulfide 30 0.01 30 Tischer Method

Chlorine and 100 0.03 5 Methyl Orange

Chlorine cmpds

expressed as CL ,

Formaldehyde 50 0.04 30 Chromotropic Acid method or
MBTH
Colorimetric method

Hydrogen Chloride 200 0.13 30 Volhard Titration with lodine
solution

Hydrogen Sulfide 100 0.07 30 Methylene Blue

Lead 20 30 AAS

Nitrogen Dioxide 375 0.20 30 Griess-Saltzman

260 0.14 60
Phenol 100 0.03 30 4-Aminoantipyrine
Sulfur Dioxide 470 0.18 30 Colorimeteric-Pararosaline
340 0.13 60

Suspended Particul ate

Matter — TSP 300 - 60 Gravimetric

PM-10 200 -- 60 Gravimetric

Antimony 0.02 mg/NCM - 30 AAS

Arsenic 0.02 mg/NCM - 30 AAS

Cadmium 0.01 mg/NCM -- 30 AAS
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Concentration @ Averaging
Pollutants ng/NCM Ppm Time Method of Analysis/M easurement
(min) ¢
Asbestos 2x 10° - 30
Particulates’NC Light Microscopy
M
(over 5
micrometer in
Size)
Sulfuric Acid 0.3 mg/NCM -- 30 Titration
Nitric Acid 0.4 mg/NCM -- 30 Titration

 Ninety-eight percentile (98%) values of 30-min. sampling measured at 25°C and one atmosphere pressure.

® Atomic Absorption Spectrophotometry .

¢ Other equivalent methods approved by the Department through the Bureau may be used.
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Methane Combustion in Electricity Generation

APPENDIX 4

Calculation for M ethane Used for Electricity Generation and Flaring

. Gross Generator heat . . .
Year Capacity | Power Elant Electricty | rate (based on| Energy Input Convers; on of GJ| Conversion of m® Convers_| onto
Used Operation Produced Durban) tom® CH, to tons CH, CO, equivalent

MW | hourslyear kWh GJ m® tons tons
8,000 12,600 0.037 0.000714 21
2005 1.00 8,000 8,000,000 12,600 100,800 2,724,324 1,945 40,849
2006 1.00 8,000 8,000,000 12,600 100,800 2,724,324 1,945 40,849
2007 1.00 8,000 8,000,000 12,600 100,800 2,724,324 1,945 40,849
2008 1.00 8,000 8,000,000 12,600 100,800 2,724,324 1,945 40,849
2009 0.96 8,000 7,656,640 12,600 96,474 2,607,396 1,862 39,095
2010 0.71] 8,000 5,674,644 12,600 71,501 1,932,446 1,380 28,975
2011 0.52 8,000 4,199,944 12,600 52,919 1,430,251 1,021 21,445
2012 0.39 8,000 3,114,566 12,600 39,244 1,060,636 757 15,903
2013 0.29 8,000 2,312,329 12,600 29,135 787,442 562 11,807
2014 0.21] 8,000 1,710,652 12,600 21,554 582,546 416 8,735
Total 56,668,775 289,354
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Methane Combustion in Flaring

Methane Volume of Net volume of . 3 .
Year Surplus Fraction in CH, _ I_:I are CH, combusted in Conversion of m Convers onto
Gas (flared) combusted in | Efficiency to tons CH, CO,equivalent
LFG flares flares
m’ m’ m’ tons tons
2005 4,149,991 0.50 2,084,695 0.97 2,022,154 1,444 30,320
2006 4,086,009 0.50 2,052,554 0.97 1,990,978 1,422 29,853
2007 4,038,023 0.50 2,028,449 0.97 1,967,596 1,405 29,502
2008 1,590,716 0.50 799,076 0.97 775,103 553 11,622
2009 - 0.50 - 0.97 - - -
2010 - 0.50 - 0.97 - - -
2011 - 0.50 - 0.97 - - -
2012 - 0.50 - 0.97 - - -
2013 - 0.50 - 0.97 - - -
2014 - 0.50 - 0.97 - - -
Total 101,297
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APPENDIX 5

Methane Used for Electricity Generation

. Maximum Gas A Surplus Gas .
Gas Extraction | Usageof 1MW | Gas Utilization Capacity Used

Power Plant (flared)
Year scf scf scf scf MW
2005 338,128,560 191,550,877 191,550,877 146,577,683
2006 335,868,720 191,550,877 191,550,877 144,317,843
2007 334,173,840 191,550,877 191,550,877 142,622,963
2008 247,734,960 191,550,877 191,550,877 56,184,083
2009 183,329,520 191,550,877 183,329,520 -
2010 135,872,880 191,550,877 135,872,880 -
2011 100,562,880 191,550,877 100,562,880 -
2012 74,574,720 191,550,877 74,574,720 -
2013 55,366,080 191,550,877 55,366,080 -
2014 40,959,600 191,550,877 40,959,600 -
Total 1,846,571,760 1,915,508,772 1,356,869,189 489,702,571

Convert standard cubic feet into cubic meters:;

Y ear m® m’ m® m’ MW
2005 9,573,289 5,423,298 5,423,298 4,149,991 1.00
2006 9,509,307 5,423,298 5,423,298 4,086,009 1.00
2007 9,461,320 5,423,298 5,423,298 4,038,023 1.00
2008 7,014,014 5,423,298 5,423,298 1,590,716 1.00
2009 5,190,530 5,423,298 5,190,530 - 0.96
2010 3,846,911 5,423,298 3,846,911 - 0.71
2011 2,847,194 5,423,298 2,847,194 - 0.52
2012 2,111,402 5,423,298 2,111,402 - 0.39
2013 1,567,556 5,423,298 1,567,556 - 0.29
2014 1,159,672 5,423,298 1,159,672 - 0.21
Total 52,281,194 54,232,978 38,416,455 13,864,739
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APPENDIX 6

Details of the electricity baseline and its development:

In accordance with 29 (b) in Appendix B of the simplified M&P for small-scale CDM
project activities, the baseline for the Project is defined as the kwh produced by the renewable
generating unit multiplied by an emission coefficient (measured in kgCO./kWh) calculated as
the weighted average emissions (in kgCO,/kWh) of the current generation mix.

Electricity Generation
Three grids account for the 48,467 GWh total electricity generated in the Philippines in January
to November 2003: Luzon - 72%, Visayas - 15%, and Mindanao - 13%.% The government-
owned National Power Corporation dominates power generation.

Grid fuel composition

The fuel mix of electricity generation for the Luzon grid is shown in Table 1 provided by the
DOE.

Table1: Fuel Mix of Electricity Generation for Luzon Grid in January — November 2003*

Type Weight (%)
Oil-based 8%
Hydropower 11%
Geotherma 7%
Coal 38%
Natural Gas 36%
Total 100%

No data is publicly available for the grid carbon emission factor or actual fuel consumption
specific to the Luzon grid. DOE publishes only the grid composition.*

%0 2004-2013 Philippine Power Development Plan, Department of Energy www.doe.gov.ph
% | bid
* |bid
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Carbon Emission Factors (CEFs) by Generation Type

The PDD estimates the CEFs using data from the International Energy Agency detailing fuel
consumption for each generation type, and carbon emission factors provided by IPCC guidelines.
For example, the CEF for codl is calculated as follows:

CO, emission

factor (IPCC)] x [oxidation factor (IPCC)] x [44/12]

[fuel consumption (IEA)] x [net calorific value (IPCC)] x [carbon emission

= [3,989 x 10° toe] x [41.868 TJ10® tog] x [26.8 tC/TJ x [0.98] x [44
tCO2/12 tC]

= 16,083,426 tCO,

The individual CEF (tCO/MWh) will then calculated with the CO, emission (tCO,) divided by
the electricity generated (MWh) by that fuel type.

CEF

0.856 (tCO/MWh)

16,083,426 tCO, / 18,789,000 MWh

Similar calculations are carried out for other types of fossil fuel-based power generation, while a
CEF of zero is assigned to hydro and geothermal.

The relevant figures are reproduced in Table 2.

Table 2; Carbon Emission Factorsfor Electricity Generation

Fuel Electricity Energy 6(0] Individual

Consumption | Generated Content CEF | Oxidation | emission CEF

('000toe) = | (Mwh)* (TH® |tc/TH®| factor™ (tCO2) Assumption | (tCO2/MWh)
Petroleum 2,504 9,866,000f 104,837 211 0.99 8,029,816|residua fuel oil 0.814
Hydro 611 7,104,000 25,581 0 0 0 0
Geothermal 8,977| 10,442,000 375,849 0 0 0 0
Coal 3,989 18,789,000 167,011 26.8 0.98| 16,083,426/anthracite 0.856
Gas 11 35,000 461 15.3 0.995 25,708|natural gas (dry) 0.735]
Total 46,236,000 24,138,950,

% “Energy Balances of Non-OECD Countries, 2000-2001”, International Energy Agency

¥ Ibid

% Table 1-1 IPCC Workbook

% Table 1-1 IPCC Reference Manual
3" Table 1-6 IPCC Reference Manual



Weighted Average Emissionsfor electricity generation in Luzon Grid

The weighted average emissions for the current generation mix of the Luzon grid as of January
to November 2003 is estimated to be 0.655 kgCO,/kWh which is the sum of the products of the
weight of each fuel typein the grid and the CEF for each fuel type as shown in the Table 3.

Table 3: Weighted Average Emissions for Electricity Generation of Luzon Grid (January —

November 2003)

D ) 1) X (2
Fuel Type Weight in Grid CEF Weighted CEF

(%) (kgCO2/kWh) (kgCO2/kWh)
Oil-based 8% 0.814 0.065
Hydropower 11% 0 0
Geothermal 7% 0 0
Cod 38% 0.856 0.325
Natural Gas 36% 0.735 0.264
Total 100% 0.655

Thus, the Project’ s electricity baseline emissions, based on the formula stated in E.5, are

caculated asfollows:

Table4: Grid Electricity Displacement

. - Weighted -
Capsiy | rower | (0% | Seicl NSO aveme | B0
Used Operation Produced Project Grid Iimlssons.of Emissions
uzon Grid
Y ear MW hours/year kwWh kwh Kwh kgCO./KWh | kg of CO2/yr
8,000

2005 1.00 8,000 8,000,000 69,456 7,930,544 0.655 5,194,507
2006 1.00 8,000 8,000,000 69,456 7,930,544 0.655 5,194,507
2007 1.00 8,000 8,000,000 69,456 7,930,544 0.655 5,194,507
2008 1.00 8,000 8,000,000 69,456 7,930,544 0.655 5,194,507
2009 0.96 8,000 7,656,640 69,456 7,587,185 0.655 4,969,606
2010 0.71 8,000 5,674,644 69,456 5,605,188 0.655 3,671,398
2011 0.52 8,000 4,199,944 69,456 | 4,130,489 0.655 2,705,470
2012 0.39 8,000 3,114,566 69,456 | 3,045,110 0.655 1,994,547
2013 0.29 8,000 2,312,329 69,456 2,242,873 0.655 1,469,082
2014 0.21 8,000 1,710,652 69,456 1,641,196 0.655 1,074,983
Tota 56,668,775 55,974,218 36,663,113
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APPENDIX 7

Public Consultation

Payatas Operations Group Office

Payatas, Quezon City
5 December 2003

A. Participants

Organization/Association

Number of Representatives

1 | Payatas Operations Group (POG), Office of the Mayor, 2
Quezon City

2 | Baranggay™ Payatas 1

3 | Payatas Scavenger Association Group (PSAG) 3

4 | Alyansang Maralitang sa Payatas Estate (AMPAT - 1
Scavengers Sector)

5 | Payatas Recycling Movement (PRM) /Payatas Scavengers 1
Association Inc. (PSAI)

6 | Payatas Recycling Exchange (PARE) / Payatas Scavengers 1
Association Inc. (PSAI)

7 | Payatas Alliance Recycling 2

8 | Payatas Recycling Movement (PRM) 1

9 | Payatas Junkshop Scavenger Association (PAJOSA) 1 1

10 | Payatas Junkshop Scavenger Association (PAJOSA) 2 1

11 | Junk Shop 2

12 | REN Transport Corp. 1

13 | Food Court 1

14 | Paaralang Pangtao (School) 1

15 | Payatas Parent Association for Children Rehabilitation Inc. 4
(PPACRI) / Vencentian Missionaries Social Development
Foundation Inc. (VMSDFI)

16 | Vencentian Missionaries Social Development 1
Foundation Inc. (VMSDFI) / ILPP

17 | Homeless People Federation of the Philippines (HPFP) 1
Total 25

% The baranggay is the smallest political unit in the Philippines, equivalent to avillage.
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APPENDIX 7

Public Consultation (continued)

C. Minutes of the Public Consultation

Meeting started 10 AM.

1
2.
3.

Introduction by Col. Jaymalin, Payatas Operations Group
Consultation objectives by E. S. Garcia, PNOC EC
Presentation: PNOC EC background information and project objectives by S.E. Chua, PNOC EC

Questions raised during the open forum:

4.

Question:  What will be the effect of the project to the residents in the community and the people
working in the dumpsite?

Answer: The project will have positive effects to the environment and safety of the dumpsite. It
will mitigate the adverse environmental impact of the gas emitting from the dump as this will be
collected and used for generating electricity. It will aso eliminate fires in the dumpsite especially
during the dry season and as the leachate will be drained properly, it would stabilize the dump or
prevent landslides as what happened before. This could even extend the usable life of the dump.

Question: What will be the role or participation of the workers in the dumpsite to the project?

Answer: The project needs the support and cooperation of the whole community. For those people
working directly in the dumpsite, they could, among others, oversee the equipment that will be
brought in and the project facility to prevent pilferage, assist in policing the dumpsite and support
the preparations, construction and plant operations.

Question: What isthe capacity of the plant during rainy and dry seasons?
Answer: Based on the preliminary studies and testing conducted, the plant can maintain the
proposed 1mW capacity for 10 years provided dumping will continue until 2007 and is irregardiess

of the weather conditions.

Question:  What sicknesses that could emerge or breakout as a result of the gas that is
continuously emitting from the dumpsite?

Answer: The gas or gasses being generated from the dumpsite are basically non-toxic and does not

cause harm or diseases. In addition, the project, as mentioned earlier, will lessen the negative
environmental impact of the gas generated as this will be collected and used for power.
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APPENDIX 7

Public Consultation (continued)
8.  Question:  Will the safety of the children or the educational center nearby the dumpsite be
compromised by the project?

Answer: The safety of the children as well as the center will not be compromised as its location is
distant from the project site.

9.  Question: Who will benefit or the beneficiaries of the project?
Answer: Everybody in the community will benefit from the project as mentioned earlier. Asfar as
the electricity that will be generated, this might result in cheaper and more reliable electricity in the
area. However, it is important to note that the PNOC EC project is just a part of a bigger project
which is the conversion of the existing dumpsite to a controlled one. PNOC EC will coordinate
with the POG on what other benefits that await the community and workers in the dumpsite.

10. Question: Whenisthe start of the project?

Answer: The project isa continuation of the gas production testing conducted in 2001.

Meeting adjourned at 11:30 AM.
Prepared by:  R. V. Oliquino (sgd), PNOC EC

Approved by:
E. S. Garcia(sgd), PNOC EC
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MINUTESOF THE CONSULTATION
(Proposed 1MW Payatas Dumpsite Power Plant)
Payatas Operations Group Office
Payatas, Quezon City
December 5, 2003

Attendees:
Payatas Operations Group PNOC Exploration Corporation
Col. Jamed Jaymalin Eriberto S. Garcia,
Luis Sabater Suzette E. Chua

Rolly V. Oliquino
Mitsubishi Securities Company, Ltd.

Others (refer to attendance sheet)

1. Introduction by Col. Jaymalin
2. Consultation objectivesby E. S. Garcia
3. Presentation: PNOC EC background information and project objectives by S.E. Chua

Questions raised during the open forum:

4. Question: What will be the effect of the project to the residents in the community and the
people working in the dumpsite?

Answer: The project will have positive effects to the environment and safety of
the dumpsite. It will mitigate the adverse environmental impact of the gas
emitting from the dump as this will be collected and used for generating electricity.
It will also eliminate fires in the dumpsite especially during the dry season and as
the leachate will be drained properly, it would stabilize the dump or prevent
landslides as what happened before. This could even extend the usable life of
the dump.

5. Question: What will be the role or participation of the workers in the dumpsite to the
project?

Answer: The project needs the support and cooperation of the whole community.
For those people working directly in the dumpsite, they could, among others,
oversee the equipment that will be brought in and the project facility to prevent
pilferage, assist in policing the dumpsite and support the preparations,
construction and plant operations.

6. Question: What is the capacity of the plant during rainy and dry seasons?



Answer: Based on the preliminary studies and testing conducted, the plant can
maintain the proposed 1mW capacity for 10 years provided dumping will continue
until 2007 and is irregardless of the weather conditions.

7. Question: What sicknesses that could emerge or breakout as aresult of the gasthat is
continuoudly emitting from the dumpsite?

Answer: The gas or gasses being generated from the dumpsite are basically
non-toxic and does not cause harm or diseases. In addition, the project, as
mentioned earlier, will lessen the negative environmental impact of the gas
generated as this will be collected and used for power.

8. Question: Will the safety of the children or the educational center nearby the dumpsite be
compromised by the project?

Answer: The safety of the children as well as the center will not be compromised
as its location is distant from the project site.

9. Question: Who will benefit or the beneficiaries of the project?

Answer: Everybody in the community will benefit from the project as mentioned
earlier. As far as the electricity that will be generated, this might result in cheaper
and more reliable electricity in the area. However, it is important to note that the
PNOC EC project is just a part of a bigger project which is the conversion of the
existing dumpsite to a controlled one. PNOC EC will coordinate with the POG on
what other benefits that await the community and workers in the dumpsite.

10. Question: When is the start of the project?

Answer: The project is a continuation of the gas production testing conducted in

2001.
Meeting adjourned at 11:30 AM.
Prepared by: Approved by:
R. V. Oliquino (sgd) E. S. Garcia(sgd)
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Payatas Gas Extraction and Utilization Project
PUBLIC CONSULTATION
POG OFFICE, Payatas, Quezon City
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Abbreviated Words:

PSAG

PAJOSA

PARE

PSAI

PRM

AMPAT

HPFP

VMSDFI

PPACRI

Payatas Scavenger Alliance Group

Payatas Junkshop Scavenger Association
Payatas Recycling Exchange

Payatas Scavenger Association Inc.

Payatas Recycling Movement

Alyansa ng Maralita sa Payatas Estate
Homeless People Federation of the Philippines

Vicentian Missionaries Social Development
Foundation Inc.

Payatas Parent Association for Children
Rehabilitation Inc.
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