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&2 DIkt iR R D b D Th 5, BNl S EE THIVUT, 70 —EMREI LD b2
i C BDF & f3& K 2 2y, #2455 NS OTE A AlREME L & a7,

. 1 &7z O .
HEH 5 REEL A (L) [ [ £ (L /)
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fi L7z EIT. QIREEZ L ’;élﬁé%%é%%ﬁ\ (2)BDF &k fEA R BRIEH & LT, HA#Eim Ky L
FE T F LR mEEBIR OIS TR Z1T - 72,

B ARSI, wiE (25°C : =7 a T EEFH) & 15T ( AKHIZ 1 HERE) DOREETICE
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26~27CTh 57 4 U BBV TIIRE BDF HIZEALT 5 rIREMEITIR < . BDF 238 T & 5 BREE
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1. AE4
BEEMEIL > AT B OREE R O 45 4 —B DRl L3RI K DBREISEICT D R
Feasibility Survey for Improving Environment through Establishment of Waste Cocking Oil Collection System
as well as Production and Propagation of Biodiesel

2. AEOER

74 UEVE (LIF, 74U EY) 13T 7.2% &0 9 filid ASEAN GEE & O HBIZ I T & A FH 72085
EAERIOERET VT ORTHRICERZEO TV A HBLETS THh 5, 1 AH72Y GDP X 2014 4
M T 2,872 FAYE TRE L. AN BAEER 1.6%DOEENMA KT, 2014 RS TR 9,914 HTA L LEA~E
HDEDDH 5, FEFERS 2355 (2014 4F) SHEFEHFB NI HEENTEY | DOEREHRI EVE
FENEATHRE HROIBEMEDORT v V2L TND,

L22L7en b, AFEFEREClL ASEAN EZEOH TH mAREZHLT 52— T, ImFEO28 7 A nHn
EERTRIC X 0 BREEVG YD RA IR R & 72 o TN D, BERIN A 5 Do R ik pE 2 R BEE W a3~ 2 B <0 [l
WL EE D AL X 0 #B O O FEER I CIIK BT RS EZME LT\ b, B2, Fifsm Bio X2 EARA
Bl HE & O — T =N A A H W O BN TR C OS2 5 S L, FICHER AT A
B O LA £ - T, B KREKIGYe~ E BN > TN D, BRBETHYI TR IR =R R B %8
ELTEY, JIIRPBETHD,

Fo. AHEFE D ORH & REIGYREEEIZT TT7 4 U EVBURFIZHRE T 27 TIEFI O3 A I8
1% (the Philippines Biofuel Act RA 9367) % 2006 4E\ZfiifT L 7=, 2009 4E7> 534 5 ¢ —B /LKL (BLF,
BDF) 1BA (2%) OffifH%xF#EAHT T\ 5, F(Z, National Biofuels Program 2013-2030 (243 Tl 2025
£ & TIZ BDR20%IEABREL O EAL 23 Gl S LTV 5, BUKTIE BDF IXERN TEEIZAEI LTS =
aF Y HNEEE o TEY, ENFEENMZL TS, L, IBREEN ER LESAIT==2) Y
VML DFEEID D B AETE DL RO N TN D,

3. AEDOHW

R R KD ATAEIL, BEREMEI S AT AORES & O BDF fFHELE OB A X 0 AKEHY, KRG
POBREEELS HIETHLOTH D, BEBEBEATH DL NA A~ R - Uy LI EENEH ORI ERS R
X, BARIZBWTHG BIRECEMINE TSR v ERmA R L, BDF ORERMEH ETCO—ELE
VAT LEEE LTS, ZOHEMEER L, 74 U B TIERANET 5 KE & RRIHY % BDF FERLE
DE RN X VRIS D, RKFEETITMEIERS —RFRE BV TRNEICLH - HEISN TV D EREHZE
IV L, BDF (W8 L= BT, NGB CTH DY — 7 =— R O T BRI A 9 5 BEEEW A H o
PREFE LC BDF100%, & L<I% BDF IRAREIE L CHEHT 2V AT AOME L HIET, KV AT L%
WET HFETUT 2 SOBRBIENEOND Z LI N D, ORLEO F FN)IFIZHEFEIN TN
DEERMAZEINT 5 Z & TRE~DOAMEZRT 25 OKEIGYRUE), @BDF IG5 WEOEHENT 1
—EBVRELE D BN, T o — BV EE DD O A ORKIG R BE BB S D (RRIGYE) .

1 The World Development Indicators, World Bank 2015
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F1E HRE - #IROZR

1—1 XBE - HiROBIE - 2B FERE

T4 VAR, HET 4 VM, AW, BE T VAR E AT RN 7,107 O 5 2 THERR
SNTHEY, A2 FRITIZRWTHSEE 2 OBESEFZ TH L (M 1-1), W7 U7 HlkE /g7 o7
FEHS (ASEAN) &K[H & & HIBEICHEE L T D En D, 7 U THBROERAT & L TA R HRRFEIHREN
HfF SN TnW5, AARE ORIZKE 728
BRI EFIIFEE T, BB S,
B, wku Btk A RS, i E B LR
(IRDTRIFTH D,

1—1—1 Eis#Hl

7 4 Ve, MEAHITCEZ LS Th S RIEZ OISR BT (T80 . B (S21E) . BT
(FNE) O MG N STV D, KRR E R & R Ko TR S 4, 81X 6 42T,
BATHEE CIIERIIEESh T 5,

2010 4EITIEEE 15 FORFEH E LC=2 ) « 7% 7 3HIAEE L7z, RSSO R 2 ik SRR & L
THD AT RS, ERGERHRTES (Corruption Perceive Index) 123U\ T, KFEHEELT Y (2010 42) O
134 (725 2014 4FEITIE 85 fii~L EH- L7722 7 4 U BN Z 0 44EMIC B UZIEN (49 467) 1%, 7>
FURBEOPTRRTH o1, 29 LIEBBo R ORI 2 EROFmIEE < . /L3 2Bk
(1965~1986 4F) HABERLICHEA L7 EOBUEL D & 7 & / BOEICKT 5 E RO ZRFRITEN TEE LT
W5 (M 1-2), Mz <, FBAEZEEMICbmSTISNTRBY ., 74 U B oEEREN T LA
fHricdH v (K 1-3), SMEEENS OFEEERS AWM EELERICHEBN > T D, ZEM IR BUEEE
BT DT X BHETIEH DA, RIRMKEOEST 2016 T TH D, TD%, B FOBIRMEERE
(X, BLBGHEDSHE 8 T & 7o JE IO SR ORI U 2 YO R R B AlkRE R 2 D72, &) R d 5, 2016 4
5 HIZIFMIRF R E N TE SN TE Y . BRICEBOBEME N HERAL T D,

AHEOMBHIL TH DX A Hiow KU I« F 27 0T HE AR KHEGA & L TERMSH
FRENTWDLE—AThD, 727 /T HRIEK 20 FL LI HIE S THE A HOTB A, 507 ) —
H—y T HERGFATE N A TR W CTHLIREMR & P IL IR FLA T Y | IRIIRHE & 22U E R
IR T ¥ ) BHEOBURKMRZ kT2 2 ENRIAEND EHE SN TV D3,

2 AR T E(Corruption Perceive Index) : #i NGO + T AT L i— « f U HZ—F T a i, £HR 175 hE
ZXRRICEZOBHRIGEI L~V 2B EE L. ISV DIRWEZE S L L 2D X5 ICT F 7 LTcb D,
3 Duterte vows to fight corruption, criminality if elected president, INQUIRER.NET, 2015/11
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FIRIRBI R MR T2 2 LR D 20E, R A b - 7 BUHEDSTHIRBER OB 2 ke L. B E A
TEEERRER N ZEmO 2 BMEZ R TBEN DD LEPONTNDS, %O 7 4 U EVEFOITIR
I3, R D RBEAERSE DR RIS BE 2T 5,

1—1—2 #HSBRFRN

1950 AEALIED 10 FEEORFRELREZ LD L. 7 4 U B 203 1990 414 FE T ASEAN £ 5 7 E ik
THLTH o7, 1980 FFERTITIET U7 THIO THAMEBE OT 7 4 /v MBWIAEI, 707 DA
LIFIN DT EDORFEAIRZ IR Lz, BT & BOEDGEAERZIT, 2009 £13Y) —~ o va v 7k 5
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B RLREE
oy

R 2 Bl T B8 W L
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74 U EUREFEOHTIL. WERNO OISR E L THMICL KMmENnTEY (1 15), 74U

4 Social Weather Stations, Philippines, “Net Satisfaction Ratings of Presidents, Philippines, May 1986 to December
2013”
5 OANISMEEN ERSEEMEAT BT 4 2R 5=/ « 7% ) KEfE~F A b« 7%/ YRR TR 9 50>
~1 (2014/12)
6 Presidential race boiling down to corruption, economy, NIKKEI ASTAN REVIEW, 2015/10
7 International Monetary Fund, World Economic Outlook Database(2014/10) (233 % JICA FAEMERK
8 ZEUFRJ VS —F&arv P L7 47 174U EURFEOBUILEASHOER] (2015/3)
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1—1—3 FAEXNBHIROBUS - tHLSBREIRL

AKMEOKGHIL, I X T A BHOEMBIINET X AAF i Ths (K1-9), FfiEALK 159 5 A
(2014 ) OREH T, A hr~v=F A bk 7IZKRHE 3 OFHETH S, HiOITEFEIL 2,443.61
V¥ u T, HRERKOITHEREEZED, XA HIMLET LI VAT AEIX, A ha~v=F 3@
DY EIZIRWT 2 FHICKREWSE T, 74 U EURRKOFKRERAIEH U723 - WEEREZERE
¥Tho, BMEREHIMMET 2B TIEH L0, TFE7 4 VEICRERFEEL L L TNDH KR
ARG I U H T A BT Lo B LW B - REIZ L > I RERERE TH 5, FE/HE
WITEERKERR DD %, BELERATHD, T0R, IV Z T AT g2 &5
PEXEDRRFICE D DEIE N L TRV, 1970 FREIRE, AR Y LAOSEIMSI AT 2 5ER « 4 AT A
fifigik# (Moro Islamic Liberation Front: MILF) °KHFERLT T o7 — 3 VOfTH %2 B ARE
(New People’s Army: NPA) 12 K D2WHEAS X A G I CE 2V . &3 1 J850 1 i i A 2 i
FBELTCWE=boo, 25 KEBIFEEOREE 21 7=, 2000 FRICAY Z 341X O E & B
L, BEONZEREELRERIEL) E LTS, BFRUICHZT S L, FFHIIERICE
7 REETH D, 2009 4F22 5 2013 AT T, N OARFEOE RGBT LkeiT, 2009 425 2013 4
IZ0MF T, BEFT11.39% H O EAROEMAHER S, BUETHZOMANRZED L TITHN TV D,

ta Maria
;ﬁiﬁ‘fﬁlc ©Google Map 2015

K 1-9 FAZFHOAMAE

1—2 XBRE - HlOXMROEFITIT 5 HERHRE

7 4 U TR IR & NN K DT b 5 S T REEGRATRIME L, FRll~v =T
b & LIRS TIRE OUAEAH LT D, Zh bEREETROBEALE R\ IED 5 BUR TR O
RPITERORAETEIRRE & SN TE o, AEBGRLKRERITRIIEROBBHE IR 5 2 L b
BEh T2,

1—2—1 PBERERE1 (KKIER)
74 ) B ATBIT D RKIEYRO 775 YR, RRIEEEIN D DHET A TH D Enbit T b, K&iE

12 Davao City Business Bureau — City Mayor’s Office In terms of Capitalization
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YLD K D 65%7 A BB 2% O BEF TR (mobile source) 7225 OHEH (E1-1) L& TEY., HTHY
— 7 == PNREIGYWE DR X e JeHHIR E HERI S b,

£ 1-1 FFEWRDO OB E OEMPELE (2006 £4F) B3

. PM SOx NOx Cco .
R : : : . | voc &t %
(ng/N m) | (ng/N m) (ng/N m) (ng/N m)

Stationary 110 598 326 360 67 1461 | 209
Mobile 244 14 405 2,988 914 4565 | 65.1
Area 423 1 327 166 63 980 | 14.0
At 777 613 1,058 3,514 1,044 7,006 | 100.0

74 VOB EREEEIT, AR R 21 5 2014 FFICHTE D 32.6%H00, FRIkGE S

BN 30 HRICET S ERIAENTWD, ZHiE 2005 FEDIRGERE (97,000 &) &bk T 5 &K 3115 &
WO BIMIREEINTH D, FRIT, BT OIRTEDHTFEEL 46 5% (% 7 3 —ED N LI, 24.7%H
) BE . BFEREICE D ERECPEPTSEOBMIEWEAEEO B ML T E, BIE, 74U
v o BEHERAGHIT 1,000 AH72 0 35 B EITEZE LWEER RO D & DD ASEAN #E & T
BRI OFRARITRZEOCONB®R TH D (K1-10), F/-. BHFHELEAT D OIXEHE &L —H0
HHBIZIR DN TR Y | REBOTHTRITALIGEHE TH L2 A2 —T =—2F AL T\ 5, D%,
N PN AN ASEAZ 8 )EHO)EﬁA#(%ﬁé}JDO) ®wEMSTERY, V—F=—0EHIIENT23 54 T
16 (2006 4EHFALTIX 21 5 6 TH) ICELTWD,

(&/1000N)
700
599
600
500

400

300
200
100 I

35 17.91
=7 AVRRTT  T4UEY NhF L BAR
(&)

X 1-10 ASEAN EE52EEBADBFHAEREEEKY

13 National Air Quality Status Report (2005-2007), DENR EMB, 2009)

14 Volatile Organic Compounds 1 g/NcM=micrograms/m3 : #¥EMAILAY

15 The Chamber of Automotive Manufacturers of the Philippines Inc. and Truck Manufacturers Association, Reports,
http://www.campiauto.org/, 2014/12

16 Land Transportation Franchising and Regulatory Board, “Distribution of Land Transportation Services as of
December 2012. (2012/12)

17 the International Organization of Motor Vehicle Manufacturers,
http://opinion.inquirer.net/81156/motorization-boon-and-bane, 2012/7
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http://www.campiauto.org/
http://opinion.inquirer.net/81156/motorization-boon-and-bane

=T =—F D RWHRKIGEWE DB LN T  —BVEE I L T8 R, BT Tl
SERBLMENERNZIEE L, TERE QYL T o,

REIFGDOBLRIZ DUV TIX, Department of Environment and Natural Resource (DENR) 7% 1999 4 (Z Jitif T
L 7= Philippine Clean Air Act (RA8749) (ZHS3&E=% U 7 &3 L T\5, #1-21%, KREWE LY
DFREIMHEH SN TN D RERDEEERE (NAAQS) Z/ R LIz D ThDM, 1EERTOIHEREMEIC
% LT WHO (World Health Organization) %% ERIZEICERE SN TEY, 710 U B ORKEREREZ
DHDOPHRDOTANE 2R L TWD, AT HORKEITET NAAQS AL TEl> T DA, TSP X
PMyp X WHO H A R T A % k> Tn5b,

v = HHEORKQERII LI VIEATH D, 77 OFEER I T 5 RIGYRE kT 5 & (&
1-3), = =ZFAITIR W TREIGEDPRZA TH Y . ASEAN O LZHTH O Tldm bIRAE &, ~
=TI BT FEWE (PMyw) 13 IEAIZ2RTH 208, Zbhiish (SO oA Y > (03) OED
WHO % 354 DMH L 7> T D,

RGN KRR BB I E b 5 & i Z LT 5, Department of Health (21 % &, K&IHYIZ X
R E O S & LT, 2000 4 K D FETCIRIKI O 4 (I figk, 5 7 ALITIEME N ROERE R & LSRR R
FRBEENASTEY, 2011 FETEOREDFN TN DAL, RRFRBEHES N TIZHELL TS &
FRA 5,

£ 1-2 ZERREEE (NAAQS) fREHMEL WHO E#E, X A FHORIED

i ENFHOREE
LB g/Nm) R NAAQS WHOH A RS 1>
HBIE BIEE
248458 230 50 - -
BB H T (TSP) .
£/ 90 20 52 2012
248%5R8 150 50 -
PMio(EEZ 100 mUL T DHLFIRME)
£/ 60 20 56 2014
18RS - 200 - -
NOA—B{LER) 24F5 8 150 - 19.8 2013
=35 - 40 - -
1053Fs - 500 - -
165FE - - - -
SO B LB E) -
248%R8 180 20 - -
£/ 80 - 0.31 2013
16578 140 - - -
O FYNEF DD IALEF T HE b | 8BERT 60 100 14.53 2013
2455 - - - -
1B RS 35,000 30,000 - -
CO—B L #F) -
8B 10,000 10,000 1,120 2014
37 A 1.5 - - -
Pb(£R)
£/ 1.0 0.5 - -

18 =22 UFJ GRS E4E Sk 19 45 CDMAJI FHERTE “7 4 U BV« ~ =7 HHRBEICE T DAz @k o ek sh =
W E R OKREIG YRR A wisE
19 Deprment of Health, The 2000, 2005, 2011 Philippine Health Statistics (2000, 2005, 2011)
20 oA H O KREE X DENR EMB Region XI & 0 575 — #1255 <
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® 1-3 TIVTEFEEFH TCORKIGERERA

;i PM | sO, | co | NO, 0, Pb
S SJES Je= D D D C B
Jq00)E> =5 B c D D C
AT | CrhILE C C B C D
A VA SN I B B B B C
B8 &k D B B B B B
<L—IT | ITINT =N B B C C c le
S RE B A A B B A
A RSO TIELNE R . WHORSEED F D LLTF
B:ELNEZ  WHORLZE{E LA
C:EEEAEH  WHOREE D 2E LI T
D: BEEAE R  WHOR AEED3ZFLLT
ERRNAER  WHORAEED3fF L £

£ 1-4 74V ORETEREN 10 (2000-2011 4E)

[[:f v 20004F 20055 20114

kivd IR B IR B IMEE

2{ BERARER RERRERE IR RIEE

34 EMEHED B EY BHEHEY

4z fifi % fiti ¢ firti ¢

54 FEDEBEMW FEDHBW REDOHBEW

6131 137 & &

7431 BHETSEZRR | BETRERSE T84T SUEK R

8L BAERDORES HERTR FERIA

9fsz WERE BEMORER et = B

101:L Bk B Bk s BEHADRER

REIGYe, OWTIZENZRA & LR HE D L2 WEIK & LTT 4 —EBAh b ORKIGYY)
B FFC PMoo HEHE 2 Bl 2 xR ORI H LD, WHO It RETGIE & ik LT PM 23
b NRITER B Z 52 D15 0EME Th 2 & OB R Z M L TWD2, 7 —E /IR PMyp HEHIRA T
VU R0 B %, 31513 2008 4E & 2010 4ED~ = T HEEIC BT DT (H VU T 4 — BRI
D DRKIGYEWE DR EEZ R LT2bDTh D, 74 —EBAEMHT 2 UV (Utility Vehicle : ~—7
=D ALHE) 5 O PMpo ke PEHEIZ T VU > & g3 % & 20084ECTF ¢ —E/L1314,386 k- L/4E,
YV F 1,023 FUETH Y ZOFER 14 f%, 2010 £ TF 4 —E 1L 15492 b8, AV Y > 951
FNAETHD ZDER 16 5L > TS, V=T =—ZBW T, AV U b0 PMPEHEIT D 72< 72
STWAKIE, 7 4 — B/ DOPEHENRE X T\ b, £, &FRIIZIX 2008 4F2> 5 2010 20T T,
—WHE O PMpo i HEH EIT 811 R UMD 613 R UMEASEJES TN DHDOD, NARL KT v 7 THEK
FHZHEHEA I 2 TRV | 201X 29,332 N U HEND 32,243 b U MFEA~EEEIILTWA, 29 Lz,

21 http://mee.k.u-tokyo.ac.jp/siee/eeip/2004fy/20041025hayashiC.pdf, N. Hayashi, 2004
22 ROADMAP FOR TRANSPORT INFRASTRUCTURE DEVELOPMENT FOR METRO MANILA AND ITS
SURROUNDING AREAS (REGION III & REGION IV-A) [JICA/NEDA, 2014]
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74 ) EVBIIE Y- = =0k & LT LPG HEOEAR G BE ST, B RIZE A2
D% W MIFHEA TR,

R 1-5 ~=J7EHBE KT 2FEMDORIIGLYE ORI E 16

Vehicle Fuel TOG CcO NO, SOy PM1o
Type Used 2008 2010 2008 2010 2008 2010 2008 2010 2008 2010
Cars Gasoline 32,450 32,640 267,715 269,281 14,603 14,688 647 626 535 538
Diesel 312 85 912 247 960 260 64 17 276 75
uv (Gasoline 68,793 63,934 515,948 4795602 25,797 23975 411 384 1,023 951
Diesel 11,655 12,651 41626 44 825 23,310 25102 | 1667 | 1775 | 14386 | 15492
Buses (Gasoline 1,108 1,126 1.108 1,126 120 122 1 1 1 1
Diesel 6,122 8,027 6,122 8,027 6,172 8,091 39 39 217 285
Trucks (Gasoline 435 381 10,396 8,220 1,017 891 7 7 12 1
Diesel 11,539 13,040 38,671 43,700 38,983 44 053 248 | 2806 1,372 1,651
MC/TC (Gasoline 107,561 124 677 150,354 174,280 1,157 1,341 830 962 | 115608 | 13,339
Diesel
Sub-Total | Gasoline 210,347 | 222757 945 521 932 408 42 694 41,017 | 1,896 | 1979 | 13,080 | 14841
Diesel 29628 33,702 87 331 96,799 69,425 77507 | 2009 | 4638 | 16,252 | 17402
Total 239975 | 256,459 1,032,851 1,029,207 112,119 118524 | 3,905 | 6,616 | 29,332 | 32243

Source: EMB-DENR, METRO MANILA AIR QUALITY STATUS REPORT 2011
CO= carbon monoxide, NOx= nitrogen oxide, PM= particulate matter, SOx= suliur oxide, TOG= Total Organic Gases

1—2—2 PBARRE2 OKEHR)

74V TIREBRE I E D A 7 T ORRITRY | BESEMABRE S AL L T 5,
BEFEW LB Z DWW I G BURF DS 7 1 75 DR E FATEAT O F L SN TRV, HFITHERNZE
FEXNTWD, 2001 4RI, HIFEIBROELO S & T, SHESCEROFNFM - VA 7 2@
CEIEBEEEY D e il oy B 2 M8+ % = & % B8 L T Ecological Solid Waste Management Act of 2000

(RA9003) 23MifT &7, LorL7edn b, RFAE TR E T 5 BRI A 5 o R EREFEIEY) O WU I T AR 725
Bk ETHD, 74V EUBUFIT RO RA003 Z il E L7-BRIC, BERM A NE G2 A 2R A= H i
WCFIHCE 2 EREWE] L LTED TS, 7=, Toxic Substances and Hazardous and Nuclear Wastes
Control Act of 1990 (RAB969) TIIFERMIIATMHE & L TEREICEE QP THRIET S b O LALEMNT
TW5,

LrLedin, 74 VB TIEHEICB W THEZZ AT 2 BEN RN TH 528, FKESLLV A T,
EE ECTREMEIRIET D2BIE THOMA -7 AIT o TR Y, EKIZIIZEOEEMNEEN TV D,
DENR 73 2005 £F(283 L7z LA — b TIRAKETG YT AR OK) 30%LL LS EIGRHEKE Sh T, %4
BUAETEIKITAEEIEG K TH Y | KPICEEMDTRAIVAT Z & THEEN AR L, AMEEOFRMEA
MmN AEFH SRR 72D, BREMNMTE A ERL oA, BRI RN HELIT L, b KFBENRET D
HCTHEROFIA L 225, 2004 4£(Z Philippines Clean Water Act of 2004 (RA9275) 73T &AL, /KIS
U7-/KEFHE (3 1-6) 2% Administrative Oorder 1990-34 (Z7E D HAL T\ 5, A FLUEII)I] « WK « Brk
AR AIRIZOWTIZ 5 % (ClassAA, A, B,C,D) 1T U TKERENER SN TS,

23 http://business.inquirer.net/81636/finally-a-cleaner-jeepney
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£ 1-6 74V EVZBITAKRT L ONKEELE

oK ik pEEE
Class AA| Class A | Class B | Class G | Glass D |Class SA |Class SB|Class SGC | Class SD
E PCU 15 50 (e} (e} (s} (e} (e} (e} (e}
BE (EEK. ER4) °C_ rise 3 3 3 3 3 3 3 3
pH 6.58.5|6.58.5/6.585[6.58.5|6.09.0|6585|6.58.5]|]6.58.5]6.09.0
BEEERS D0 mg/L 5.0 5.0 50 5.0 5.0 5.0 5.0 5.0 5.0
BOD (58H. 20°C) mg/L 1 5 5 7(10) 7(10) 3 5 7(10) -
gsgﬂﬁ% (TSS) m’/L 25 50 ) ) (h) ) (e &) (h)
£REY dDS) mg/L 500" 1000°" - - 1000°” - - - -
FoEER (MBAS) mg/L nil 0.2(0.5) 10.3(0.5) 0.5 - 0.2 0.3 0.5 -
Ay (T—FJLilidsE) mg/L nil 1 1 2 5 1 2 3 5
THREME=H mg/L 1.0 10.0 nr 10.09 - - - - -
) REIE mg/L nil 0.1% 0.2% 0.4™ - nil 0.01 (1 -
Zx/—IE mg/L nil 0. 002 0. 005 0.02 - -
EXEHE MPN/100mL 50™ 1000™ 1000™ 5000 - 70™ 1000™ 5000™ -
A, EFEXEEAE| MPN/10TmL 20 100™ 200® - nil 200 - -
=3k (CD mg/L 250 250 - 350 - - - -
mg/L 1.0 1.0 - 0.05@ - - 0.02® 0.05@ -

R

(O BRUANDOFRRIZL2EELEBMNENL
() 30% L EpiEmAELC &

(8) 30mg/LLL EDIEMAEWN &

(h) 60mg/LLL EDIEMMAEN &

() BAOEBICLIBENSEVESICITEREY. R—RXSA 2L LTHER

(J) AASRT7K A & EHRD Bk 128 A

(K)EACRTHRGHICS LTI, U BREIE. THT0.05mg/L. smATO. Img/LEFBX TIXE 5L

(m3»n AMOEEHROHZMTHEZSRBL., BEPICEREIN-TL TILO20GELEER X TlEas 40
(o) BERSADIE

nil EOTERECHRFEOSBCEIBHTEGNI L

nroHERED L

2006~2013 FETTTT7 4 U B2t oEER )| 19 Ear CAREMRE 2 L7z 7 — % ZLLTFITrT,
7 — 2 1%, FAEHIE IS TR L2 o AR KE R EICEE LB E S—k v F—2 T
AL TS, TN TOKERERERZT- L2 DId 100%, 12 0%I134 < AR T- S e o7z 2
& & EMJ %, Biochemical Oxygen Demand (BOD : E%{K?E‘Jﬁé%%?ﬁ%) & Dissolved Oxygen (DO :
WAABFERE) IKETORBELZ TTHIETH Y, KPIZAEERT 2 WO O AEAF FTRENE &~ 33U
ThbH, DO X 1 &, BOD X 2 &t Lo 11z 100%7K 2 %E%ﬁ U7 L7fE 7z v, <, FF

I~ =7 H#E (NCR) O[JINCIWTEEIZ DO, BOD D &HEMNMEL 2o TRV, HLEETOKE
{750“7% RATHDLELEERD, U UVBERSOMBEER b~ =7 TOREAG R L LTRSS 2o T
D ENGMD, BT TIEIA DEFITEVAETEIEKRORAREML TR Y | 5kt x OKE B
aEND,
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Region Water Body

Classification

Marikina River(Lower)

San Juan River

NCR Paranaque River
Pasig River
CAR |Balili River

Meycauayan River

Marilao River(Upper)

3 Marilao River(Lower)

Bocaue River(Upper)

Bocaue River(Lower)

Imus River

4A Ylang—Ylang River

Mogpog River

4B Calapan River

Anayan River

>IOO0PIOI00OCI0I0I0I0|I0> OO |0I0|I0|I0

Balili River, Class A

Marilao River(Upper, Class A)

Bocaue River(Upper, Class A)

Luyang River(Upper, Class A)

Cagayan de Ore River, Class A

L 0% 20%  40%  60%  80%  100%
5 Malaguit River TSS Percentage Compliance
Panique River
6 Iloilo River
Luyang River(Upper)
7 Luyang River(Lower)
Sapangdaku River(Lower)
10 ]Cagayan de Ore River
EEWI 19 T TSS E#EE~DHEE (%)
Marikina River(Lower,Class C) Marikina River(Lower,Class C)
San Juan River, Class C San Juan River, Class C
Paranaque River, Class C Paranaque River, Class C
Pasig River, Class C Pasig River, Class C
Balil R{ver, Class A Balili River, Class A
Meycagayan River, Class C Meycauayan River, Class C
Man.lao R{ver(Upper, Class A) Marilao River(Upper, Class A)
l;/IanIao :.wer(lliower, gllass 2) Marilao River(Lower, Class C)
ocaue |Iver( pper, Class A) Bocaue River(Upper, Class A)
Bocaue River(Lower, Class C) .
) Bocaue River(Lower, Class C)
Imus River, Class C )
) Imus River, Class C
Ylang-Ylang River, Class C )
) Ylang-Ylang River, Class C
Mogpog River, Class C )
) Calapan River, Class C
Calapan River, Class C )
Anayan River, Class D Anayar\ R|.ver, Class D
Malaguit River, Class C Malaguit River, Class C
Panique River, Class C Panique River, Class C
lloilo River, Class C Iloilo River, Class C
Luyang River(Upper, Class A) Luyang River(Upper, Class A)
Luyang River(Lower, Class C) Luyang River(Lower, Class C)
Sapangdaku River(Lower, Class C) Sapangdaku River(Lower, Class C)
Cagayan de Ore River, Class A Cagayan de Ore River, Class A
0% 20% 40% 60%  80%  100% 0% 20% 40% 60%  80%  100%

DO Percentage Compliance

BOD Percentage Compliance

DO EHEME~DHE A R (%)

BOD E#EE~D#E S (%)
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San Juan River, Class C San Juan River, Class C

Paranaque River, Class C - Paranaque River, Class C
Pasig River, Class C | Pasig River, Class C
Meycauayan River, Class C _ Meycauayan River, Class C
Marilao River(Upper, Class A) - Marilao River(Upper, Class A)
Marilao River(Lower, Class C) . Marilao River(Lower, Class C)
Bocaue River(Upper, Class A) Bocaue River(Upper, Class A)
Bocaue River(Lower, Class C) Bocaue River(Lower, Class C)
Imus River, Class C Imus River, Class C
Ylang-Ylang River, Class C Ylang-Ylang River, Class C
Calapan River, Class C Calapan River, Class C
Luyang River(Upper, Class A) Luyang River(Upper, Class A)
Luyang River(Lower, Class C) Luyang River(Lower, Class C)
Cagayan de Ore River, Class A Cagayan de Ore River, Class A
0% 20% 40%  60%  80%  100% 0%  20%  40% 60%  80%  100%
Phosphates Percentage Compliance Nitrates Percentage Compliance
U U ERE EYEE A~ DE AR (%) TR 22 SR Y~ D B3R (%)

X 1-11 ZEERJI 19 EFF COKREEE~DES R

74 UV EUTIEDTD A%DOFFE LD FAKE Y AT MMIERE L TE LTS, 2O Tl ATEgEA )|
WCEBEAR SN TR, ZADKEBEROBILEZHFHNTWD, 7 1 U B BUFIE Philippines Clean Water
Act (RA9275) Z il L, AREIGYIHENZE Y fTe L8 % ATV D2, [FHEIZI W TR R BUR A3 1 7
EVBIRIC FAKLEER i O -ERR S AT 7o B DXL (ERRE O 60% 4 7 BIR RN AH) 2Rk Tnd,
L L7y, M5 BIRIRH FAKERR i 2 B CHER 2 OIXREETH V. Tkl O Bfif 13 A T
W, ZDZ, KEBYEOBGIEIIZEFED D OAEMHEK Z2#H T 2 F03 RO LT\ 5,

1—2—3 ZAFHICET5HEFERE
REIEG I ORETEG DRANAZ DN TUIF AT E > CTHERERFFEE 72> T D,
FANFHET 4 U BV ENTIIBRECER T & U CREMBEIC I Z AN TR Y, FESEY R H B DO
RMHWNIZEIT HIEEE HIT> TV DIEETH 5,
KAIEY ST DENR Region X173 Clean Air Act (2353 & Z 3 1i N TR L 7= KKIBYE D€ =
2 v THE L RO RERKEREE (NAAQS) fa#HEA ik L7z, Z Z TIL TSP (Rl T-IR¥)
& PMuo DFf % 45 % belg L7z, NAAQS (243 < TSP #XMEI% 90ug/N m' & 72> TRV | 2010 FFI2F 34

24 National Water Quality Status Report 2006-2013, DENR EMB, 2014
25 Philippines Meeting Infrastructure Challenges, The International Bank for Reconstruction and Development, The
World Bank, 2005
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M TSP IZEMEEIZ R b DWW e, # U CTEEHEL TRI-> TW\b, FFIZ, 2010 4 ©— 7|2 2012 i
DT CREIGGRITEE Iz H 5,

L2y, WHO HA RTA 233 < TSP HUEIE 20ug/N mi & 22> TE Y . #8340 R X Rl
ZREL EFESTWAD, NAAQSIZWHO #A R7 A > LMl L TRAQEORKELZBHEELTNWDHAET
B Y MFRE e EEDN ST AUE, AT ORKIGRITEL TH DL L2 5,

i i

g0 Ik i

—
a0 A\
70 / \\
~. / i AR

E w0
Z \
3% >~ - EDXEEASEEERS
& A0
B o
30

20 ik % i X & i % ek

0 T T T T T T
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1-12 FAAFWHIZEIT D TSP #B & KRG e L%

PM1o (2B LT & [AERIZ NAAQS £l & DL 21T 572, NAAQS I X 5 PMyo O FEEME I 60ug/N m' &
o T, 2HLDOHED 2014 FFITHEEEICER HIT OV, 8 U T NAAQS % FlEl- T\ 5, HIZ,
2015 AR CIISEEAIC D D E E 25,

70

[e2]
o
[ ]
[ |
[ ]

7

B / —— 5\
E 40
E. / - EREHA S E LT
S 30
2 / = WHOH 1RS>

20 r A

10

0

2013 2014 2015

X 1-13 FAFHITEITS PMoHER & KK B
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2L ES BFES TS, £z, 2001 2005 2007 FITHTTPMo2A 356 Thenb5 54 TRy,
RBPEHNT 21T F oD H 407 b o ~ERI ML TV LB E WS T =20 b b Z /3 A T D RKTGYT
RARRRETH D Z &N h D,

HNF TN BT 2 ARKEHGICOWTRREIEAN S AT T CTHEZIT oo R, X 3F e LTERIC
BERMOUIE SN TIED TE LT, BWECMBIFED I ~REL TN D EOIBLRZMHER LTz, BR
M7ZT DR LIRS 22V R XA TN OHKEITEREMELS . RRBIE> T,

FEERIZ DENR Region XI 234 A N % ii4L 5 Davao River, Matina River #E =4V > 7 L 7= i &
Clean Water Act (Z THIUE S 5 /K EHEHEZ Helg L 72, Davao River 32 DE=% U > J &2 & - T Class
A & ClassB {2 it T 5,

# 1-7 DavaoRiver (ClassB) [ZBITB3E=F Y v 7l & K'E K7

. HEE ERIE

Daveo River (Glass B) Class B| 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 2011 2012|2013 | 2014
BE (EE. £855) C_rise 3 25 27 26 26 27 28 27 27 27 27 27
pH 6.58.5| 1.7 8.0 7.9 7.8 7.7 7.7 7.7 8.0 8.1 8.1 8.0
EEBRE (D0) me/L 5.0 7.4 6.7 5.5 6.5 6.3 6.3 5.7 6.6 7 6.8 7.1
BOD (5. 20°C) mg/L 5 1.1 1.2 1.8 4.9 3.1 3.6 4.7 4.0 2.7 2.9 2.4
£ (TSS) mg/L o
SR (1DS) mg/L -
REEIEA] (WBAS) mg/L___[0.3(0.5)
B (T—T )Lk mg/L 1
BEEER me/L nr - - - - - - - 0.13 0.23 | <0.20 | 0.30
Y L EE me/L 0.20 - - - - - - - 0.16 0.36 | 047 | 0.22
2z /=) mg/L 0. 005
S ABE WPN/100mL | 1000 - - - - - - - |4 900,000 110, 000 | 260, 000 | 510, 000

. REABEE| WPN/10InL | 200® - - - - - - - |4 000,000 52 000 | 110,000 | 110,000
&% (CD mg/L -
W me/L - - - - - - - - 0.01 0.04 | 0.004 | 0.060
% 1-8 DavaoRiver (ClassA) IZRBITBE=FY 7Yl & KEREYE 7
. HEE ERIE

Davao River (Glass A) Class A| 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 2011 2012|2013 | 2014
& PCU 50
BE (EE. £85) °C_rise 3 26 26 24 25 26 26 26 27 27 27 27
pH 6.58.5| 8.0 8.1 8.0 8.1 8.1 8.0 8.1 8.3 8.2 8.2 1.5
EEBEE (D0) me/L 5.0 7.8 7.9 7.8 7.8 7.7 7.7 7.6 7.6 1.3 7.4 8.0
BOD (5. 20°C) mg/L 5 1.0 0.7 0.8 1.0 0.9 0.9 1.1 1.1 1.9 1.8 0.8
£iFi (TSS) mg/L 50
25y (TDS) mg/L 1000
REEEF] (WBAS) mg/L___[0.2(0.5)
B (T—T )Lk mg/L 1
BEEER me/L 10.0 - B - - - - - 0.15 0.27 | <0.20 | 0.22
Y L EE me/L 0.1% - - - - - - - 0.22 0.21 | 023 | 1.8
2z /=) mg/L 0.002
S ABE WPN/100mL | 1000® - - - - - - - 23,000 | 13,000 | 19,000 | 15,000

M. EEABEE| NPN/10InL | 100 - - - - - - - 11,000 | 8100 | 8,800 | 4,200

% (CD mg/L 250
W me/L 1.0 - - - - - - - 0.01 0.02 | 0.004 | 0.081

DO % 5.0mg/L LA F, BOD % 5.0mg/L LL N & ER SN TWD, 2004 4726 2014 DM 48 U T
DO fii & BOD fEIFAKEHKEZ - L TW\5D, LxL7en 5, Class B ki Tix BOD 43 2007 4R 12 2042 2
fE L. Z Dtk 2011 45 £ THREE(LIVKSEE L TUh 7=, Class A 7KIsk Tl 2012~2013 4EI2 20> THEAEDEAL
MAZIT oD, ZTOM, VUBREE ERKIBEOET=42 1 » ZJENKEEELZ BB L TV D 2 &2V
L7,

Matina River &, =% U > 7 f&HT1Z & - T Class B & Class C {24715, DO i 5mg/L LA ., BOD (&

26 7 ¢ J B UEZKFERZEZES “Compendium of Philippine Environment Statistics 2008”
27 DENR EMB Region XI 7>5 075 —# % 812 JICA A 1ERK
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5mg/L (Class B) LA & 7mg/L (Class C) LA F TER SN TWD, FJINCE LT, 2014 FFDE=4
U ZHAE UDMEE L7202y, BB OHERS T3t 2~ BdL 72\ 23, Davao River & [FIE£IC DO & BOD OE =4
U v 7 BEITAKE R E A 72 LT,

#F 1-9 MatinaRiver (ClassC) IZBI}THE=#V # 1-1 0 MatinaRiver (ClassB) IZBIiF5E=#
VB L KB Vo TBEEKEEREY

B I P
Matina River (Class C) %% Matina River (Class B) %%
& PGU e & PCU ©
BE (B, ER4) °C_rise 3 29 BE (EE. F54) °C rise 3 28
pH 6.58.5| 7.9 pH 6.5-8.5| 8.3
BEBEE DO mg/L 5.0 7.7 EEREE (D0 me,/L 5.0 7.8
BOD (58. 20°C) mg/L 7(10) 1.6 BOD (58. 20°C) mg/L 5 1.0
252 (TSS) meg/L ® =2l (T18S) me/L o
S£iEMY (TDS) mg/L — 2B dDps) mg/L -
FEEER] (MBAS) mg/L 0.5 REEMER (MBAS) mg/L 0.3(0.5)
M (T—FILHHE) mg/L 2 HS (T—F )LL) mg/L 1
THEETEE R mg/L 10.0% - THEETEEFR mg/L nr -
Y oREIE mg/L 0.4% - Y oEEIE mg/L 0.2% -
2z /—)E mg/L 0.02 2/ —IIE mg/L 0. 005
2XBE MPN/100mL 5000™ - N i MPN,/100mL 1000 -
M., BEXRBGEEE|] MPN/101mL - - AN, EEXFEEE| MPN/101mL 200 -
iEF (CD) mg/L 350 EF €D mg/L -
E:2] mg/L 0.05® - E: 7| mg/L - -

IID XY ZAFHOR)INC I T 2 AKE B A CIREOREEREZGH - LT\ D 2 LB LT,
L2>L72RN 6, 3 1-7 Tk L724KIC Davao River @ BOD Hfifi A% 2007 4F, 2010 4E(C A3 L728%12,
[FRANI DK B BIIAR T 28R FREAE T, A% AKEHEBEIME T 2 EbH D, # F 1
WNOFNNEH ASABIZERE L TR Y, MR TOKEELLBREIND, 208, KEHEREZED T
T ZEDMETH D,

1 -3 XHRE - HIROXRSFICIT 5PARAE, BHEE, B VRBORST) ROWHE

1—3—1 KXKIFLRPILE

7 4 Y ¥ @ Philippine Clean Air Act (RA8749) %, 1999 46 H 23 HIZHiE i1, CAA DIEFRT
FEZAIL TV D, BT E b S, RRVGYDFIK & 72 5 T AR OPH B 2T 5 2 &
ZHBE LT U7 HUO T Bk e R SR B D IAATZIERTH 5, AL, CAAE [FBEICHAT S
NTNDbDD, FLEERLEOTIERL, KK LE L THEBEOBEH. b O KKIG4W'E OPEH i
VB EDRBEREFRE > TWD, 29 LILBIEEELZIT Y o), GOEEEZESNRE S L.
BEERDOBEICHT>TWD, o, FRIOEKRZBEBFEREZTLE LIEBEENO OB RZRE LT
BRAIEEIZIIUATOLOR S 5,

& 1-11 KRRHLETRHEESNSHAIER

TR (569~ 2 HE AT A L EPER AR &
ik F v oD B L ek 2 HE A B WRBE, TREFY. R THUE
[ AR - BT e 7T L BRBRR J ONEE IR % K

SRR E B == RAT A
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FZ, 2000 FEIZHRE S 7= CAA EKE T HAI (Implementing Rules and Regulations) (1%, BUff 72 5 WY
(CHG AR ORIERS LOBEORE LT, LFO L) REABZET LN TS

£ 1-12 RIEFLEOHITHAIEHE

(V=3 S S i A BRI
ONFEAZ T B LR D AR AR R TE LR 5 K ONE B O e i
e //&U*ﬁﬁﬁﬁﬁOﬁEu)\@:E@?‘é T PRI p——
AT EE P (TDM) R T 5 4 D HE A
@A 7 1 R D BB @R (8 5 HE s L ORE)

L, 2D DEREEHCLE O TR T ADEBEIRSG TN EEx bbb, EE ~v=75H
HOPE OB & DENR 2371 L CIT o 72 R 0 A BRCIE, M k42 Bl o0 vh CHER T A JEUE A3 7
L 7 #ijj(% 2012 4F°C 17%, 2013 £ T 21% & & HITIRVIKIETH Y | BEYH) b OPERAT A BLHlE D # Y]

IZHIAT ST RWb D EHEIS D, £D%, T4 —EBL LD b RERGEWEOEH &3P 72 BDF
D RN LD RERVGRBEEP WG S D,

1—-3—2 FHEREEWOLE

7 4 U TO—RBEFEMELIZEI LTI, 2001 4-0 Ecological Solid Waste Management Act of 2000
(RA9Q003) DfifTIZ & 0 Sy BALEE DU FE S HITITBUZ /BT b vle, £lo, KEGYREZFI ST
THEREWDS OMFIZEI L CiX Toxic Substances and Hazardous and Nuclear Wastes Control Act of
1990(RA6969) 23 iliAT S 4L, A FFEHEM DY HE TR L TEREA~EE L TOLMZ ZHM1T T\ 5, Hi
WD LY FERHIT RABISI NEET LA FTHEMITE EN 5, RA6I6I D EARRY 7RI SV T
2013 &= 12 H (2l & & 7u7= Revised Procedural Manual on Hazardous Waste Management (Revised DAO 04—36)
Administrative Order 2013-22 (2 X W BUE SN TV 5, A~=o 7 LV TIIAFEREY O - (RE -
B9 5 B eI EE & R TFIAE L2 ED TWD AF %ﬁ%@%kt%ﬁﬂ (272 25412k LT DENR

O OFF ARG REMT TRBY . ERLIEEAIZIEs T~ (K13 EF'%) DEEPF SN D, BITHE
MBI LT Ol 2R nEEE| ifbfﬁ£%$%%%lédﬁbt 21X 5 AV OFeERT

EWVWOHRFEITR-> TN D,

AR~ =2 T /L2014 FFE LD AREH SN TWDH D, £ ONEITFEIEMILES RO E I E S
TH 57, DENR Region XI FHEFTICHERR L7, Z3ATHNIZEB W TARY =2 7 /W E DWW CFF AT 2 B
BL TV DREEHOMHIEZ TN RNEDHETH T,

%%&A#ﬁﬁbt¢f% FERMOPEHE (FriC vx%7/)@%<ﬁﬁmf@ﬁ%ﬁ ZHRFE L C

2L OBUREHER LT, ZRORAIEFRIIFIEARLKIEREICLL2EETHY , BEL L TOR
g7 < . FFATHETA LW o 72, DENR Region XI F5AT b M EICHANO Y 3 v B 7B — /L &
B LIAER, RIE—LNDO LA ST URFFa 2R TV WFER ~FERINZ 5 X L (Fli COIRIE)
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BT TWDLENHPAL, va v B 77— aideE T 5030k L TEREEZIT> T\ e,

K=o TS OBREHIE Tld3 L LTo SEC GEERRGIERS) BENRD SN 5721 TR
<Lk - IRETIEFIT O MR IEEN B D 2. EARRE OB N RTINS 2 OIFHE L EHEH S
N5, FEB REETLIVIBEINTZ g vy UV E— /IR LT ERY {EL EM L=, 4
Fro gl Z RO o BH Cofmk - (REFATOHFE LML TH Y MHSEAHREE L TV
776

DENR |2 L 4uiE, 2015 4EHA) LY DENR 87 1 U B2+ 2 KGRI BER MO ME N [~ = = 7 Mz &
DSNTITOINL TN D0 EFET HHEZ, & Region FHEIT~ERL WD EDFEThHoT, 4%, BRI
DO EAFIZEI LT DENR 23R~ = 2 7 /L Ok i@E H 247 5 ATRetED & < . BERH OBk L Tl Tz
RIRBRDOEND D EFAEND,

1—3—3 BDF##ESR

T — I MBI AN K ORKIGREED 22, 7 4 — B BDF 2FIHT 5/ 7 27 T
IR D3 A AREHE  (the Philippines Biofuel Act RA9367) % 7 « U ¥ BURFIL 2006 42 fEfT L7z, [FlE
D F T, 2016 FF TIZETDOT 4 —EBIVREHT 5% D BDFIRA BFE(TT 5410 T U National Biofuels

Plan(NBP 2013-2030) Tl 2020 412 10%, 2025 A% TiZ1E 20% D BDFIRA N HIE L S TWn5b, L L,
TRILF—EI LT BDF OIRA RN LN DT, %E e BDF i3, K 1-14 O X 5 ITHEB L T <
& AL, 2014 4F0> BDF f5 2 163 B 5 ¢/4FITx LT, 2016 A-LARRIZIZE OfFLL 10> BDF f 803 WA £
NTW5, T, 74 VL TRESNDZETOBDF R aat vy YA A L EERE LTEY ., IHFEaH
THERRAFEOBERKEFICLY aaF v VAEEBIKRNARNZE L R> TRV &2, £D%, USDA %
1T “Philippine Biofuels Situation

2000 25
1800 and Outlook” (Z X AUIFIRA %
1600 20  bASESGEEILENS BDF
1400 ZEAE S D 25 25k
o P LEASRTV S, TR E—f
. ORI R DRI
600 1T &7z BDF BUR & fFRANICIE
00 S BHR O R R M E T &
” I I I . OMESEZSETESATH
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 By SNA FBREHEIZIIZ T, CAA

W EDFEE(MI) = Blend(%) EIZBWT Y BDF OEHENTRD

NTWa, FEICBWTRESG SR
DA FPREHZ DD T EERLAR
&L A ERL DRG0 6 AT HFDOEBRLHEL TN D, o, Ao ARBHLE DR THRAET D
PRI, WARIEE SURZER TR SN 5 & ORI XL Y | Philippines Clean Water Act 23 BiiE 9~ % HEK

X 1-14 BDFDEHEETH 2

28 >k Commodity Weather Group D3 |2 L5 & 2013 FE0ERI T U FIZL v 74V ErDaat v VAERD 25%

WRDIL, 30 5 hr DI At YA AR ARR L, M IEEEET L YK 40% 5 Lz,

29 USDA Foreign Agricultural Service “Philippine Biofuels Situation and Outlook” (2013)(Z#:-3 & JICA FHE1ERL
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FRARBE O RN BT Z L L I TWD, BT, AN A AREHAEED % IZE I N D PIHIBEIZ OV T,
7 4 ) ECEEOFENCIEANTIAT HEEE DD 60%% EIRE L CEBIFERIEREIC X 2 RE BMEER
AT G- ENHHIE B HITS TV D

Z DRI, RRIHH DU TT74JE/imW@ﬂ%%E%ﬁLTw o BiRF R (JRA 2R 2%)
TlX, EWN® BDF (maty YA A AnbiffEncb o) AERNTENTELZ RS ETHDH,
1% BDF T ENILRT D220, FLEND BDF # AT I 252 R FELREIN TS, K
RIGGBCEBOR O — i 2 5 5 /A ARERE K ITIT, R CLEMME TE 2 BDF 37 1V B 21 THE
EINTWAHD, ZIUTHT DARBERITEA S L TUVRN,

F/o. ZhH BDF OFEIZOWTIE T 4 U B EFAEREIHE (PNS/DOE QS002:2007) (2 X 0 HE X
NTEY  —EHEBAITICT ¢ —EVREHIIRES S b BDFIERIEHEZ 7 UV 7 T 20BN H 5, — 7T,
PERN b ET 5 BDF IR U CIEAFTA O Hl %~ D IIE & Al & L7 T AU R EEE~ OB & 134
ATl Z & % DOE |ZHfERR L7z,

1—3—4 FAZFHICRIT5EEBR
FREOHFREFORETICKT LT, F A HBME OHEFZHIE L T\ D, Z/341HiE, fif. Rodrigo
R. Duterte (KON 72 Y —F — v FOF, HiNOBERESRFEICERAICEY #A THY . Environmental
Sustainability Programs Zfl FIZRE L, #REFFEICIE O REEE(L AL BV LD DR A2 Ehi L T\ 5

M7 s T AOH T, KEIEYIZB LTI, City Ordinance No. 0280-06“Anti-Smoke Belching Ordinance of
Davao City” Z#l7E L, HiNZAETTT 2 2HMWIH T PR A7 A b 2% L, NAAQS fE % it 9~ % Hk
[RAAZPEHT D2 EmZHHI LT D, IS, TIMRET22EMICRT 20K A7 A b3 LT
BU ., EEEAWZ S ROWEROERLHEBEZ 2D TV D,

EJ &Aﬁﬁfi?ﬁ%#@ﬂéﬂ&w EMBY, TNOFERBLEZER S 2T TR, FNHIEH
JELETEREEX SND D, B SNIEBAIZIIAZ U T AZRESETREY ., RRIBROFERE 72~ T
W, 22 THT BT T LOHFT, 7%%@ (2B L T, Davao City Ecological Solid Waste Management
Ordinance of 2009 Z il L. BEFEMIEIN I B DOREEE & #EN7 AL 85 DEE i 2t D 7z,

AREVEYZB L CId Clean Water Act (2550 72 F/KTE O & FHE S ATV D A3, B S Crxid bl
DE[FDHIIROEN TN D, BT, F AT TIRHKESICNERIE S IR ED K EE(L ORI & 72
-T2 A3, Adopt-An-Estero/Water Body Program & V9 DENR & HiJ5 FIGAIC X 2 BEKES O FEFEY R 2
Ty T L 001 FRICHER L, R E EFT0D, OIS SATIEARETGY, RRJGHEOY; IR
T CRERBAICER Y MLA TV D T BIRRTH B,

AMAT kwf&ﬂﬁﬁk% D 5T, [T BE RN OB EEIZ K DK E TG Y 2 BRI HL Y
Te~ZPE LI RO T, HIZ, BERIMOLBIRDUCE T ot 2D 5 & BERIMZ I o 7o FH
TN % BRIE P HIET ﬁ%bfvéhﬁﬂ%ﬁéﬂhoﬁﬁﬁ@ RANAZ &M OBAES S E D |
TR E A D & 2 fERMEN D D XA TITAKETGY & g 2 5| & 8 2 ATtk @ BE R
DOREGLELZ B R RE EEM L, TN o2 KL 52 M E4S (City Mayor’s Executive Order) % 2015
12 ARICHIE LTz, (RSO 2 ©—3RlIREE-1)

R4 TIATk L7~ RA6969 Administrative Order N0.2013-22 |25 & Al 2 F - 2 W EE ~DFEA
WMol E L2 M U, FEIER L2 OPRE 1T L0 22 SN EEF T2 RV ET L ED S
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NTW5H, ZAUE RA6969 DFLE L 0 HEEAIAATEENRI & 72 5 TR Y | XA i DN FE R O R G ALER 4
L I K E DL RINTWND, BEEMOPHE THLE—ARLLA T UEITFIT 1 EEEF
AOEFHNBLEEL 725> THEY | [FEH T & OBRICFTF 2R o 72 BERIMBI Y ¥EH ~EL TWD A
BT L TH D, BT OV TIL 2016 44 H L0 XA T CIlLE v OS2 5 5 4, HE
TR AT OBSICBER IO EIZ TON TV A0 EHERT 5, BT, 34N TREREBOSIHY
A ZRF o TVWDFEFTN NN EEBE L, FNFHAPEHE LV ERMZRE T RS &)
NAEBEVIAEN TS,
ENRAHIBRFERMOBE L IRE LT OICE LR~ a7 VICESWEFIRAKETH D %, dild
DENR (ZHEHFEEZ M L, BRI & RS IO ERFF A2 LT 5, DENR & BERIMO i
EALER A B D fif & D& H &2 5 TV D28 DENRIZIZZNEZ RV EN DT OAERARE L TN D A,
ZAFHAMBICHIE LTRSS ZEADL T\ e, AT HORMAEZ 7 4 U B2 tofi)y gk~
IO TITETZWEDDENR =2 A > hHETV D,
ARHREAZHIE L FIC L0 XA TIIERMOBEIN AT 508, 5% OMEE L CORE/RMM O E
W12 RNL T 5, @EIHIEE 2R 2 IR O, N28IT s, BDF RERUEEE 238 AT U,
PERI O EABENFIREL 72 0 | WICHAFTH T 5T 4 —EB/VHMIZ BDF #7256, 7« — BV
NE R OHNEIZ B 2 2y, [RIHINGGY % [EUSH EEHERF O AR SR C D EMRATRE L 72 D,

1—4 MNBE - HIROMNRSBFICIIT 5 ODA HEDEITEH KR UMb N F—FEDO ST

7 4 U BT 2001 4RI [ BEEE A BE  (RAQD03) ASHfT S, LasL, 2EICH 1,600 & 25 H
T BERED 5 B RAI03 TIESD b AL F/EMN A GG~DOBATZE T L, WHREE - MEFFEHEZIT-
TWAHTEIRRIFFEFICR O TS, £ 2T, JICA TIEF A2 E L% 0 OH MR LT, MIE
IRETCREFEMERL Y AT L8 AE R & L8t 17252 Sz, 2 ODA ZfETlE, kB DRE
B, THOGHOHE-ED 70 & AMEIZR D NS ZIFIH & U 72 B sy B o Jl & 0 gtk &
i,

BDF ICBH# L= 7' m ¥ =2 FTiE, 2013 47 A Y D USAID IZ L > ATl ey =7 bR
5, M7may=7 bTiE, BRMNOEELZBDF 27 4 —EBALLIRAE LESAOHEBFZ V7
F—~ U AERETHIEEAME LW, 7 r Y =7 FNTIE, =%/ ¥—4 (Department of Energy) .
Bl H4  (Department of Technology and Industry) &\ o 7= BURFBIFRHEEIICINZ T, 7 4 UV B ENT
KRB D 7 7—A N7 — RF x=—>Tdh 5 Jollibee Foods Company 2D HAEN S L=, L,
74 YV ECVENOREAN- T BDF A RETE T, R L <V, FA7ey=7 Tk, REICK
e Z-Yii7-4 BDF 2R & L 0 G TE TR ¥, BRI 68E L7z BDF & MITITES R o7z,

1—5 SBE - Hillo e O RBEOSHT

HAIZEE B CH EHEEDO—2T, 2011 F£OHARNL O MINERHERE GRA<—2) 1%, #iFEk
32.6% DK 783 B VICEL, WEREFL -7 (K 1-15), Zhid, fmHEmoRLEZEIC L 5 R
DOFRBEPHRNERERTH L, bk, MERSOPE—mEHR Y 27 o, FETOES k-
FIACIZPE S Bl o 2 AR B ES IS X o6 BRI E (LY 27 o ASEAN REEICIIT D

30 JICA 7 ¢ U e HGHICI T 2 IEFREREENE Y 0 2= 7 MET RS E
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TEERE. X, 2011 ARITEE I A OUWAKEFIC LD T I F=— U ORELZHGEIE LT, i
LS E DB ST VEARREOB X IZL D,
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

K 1-15 HBAROXZ 1V vEUEEREEROHSE

74 VBT RO EERE EZEE L T D L0, INERMIEICHT D HEHCE Y% R
BEEELIF(ET D, 74 U E VT —#/INEEEZE DK 28 DB THAEOBANREL, b L IRHEHIR
MDREINTED , YRMTARHRZEICE N5, BT, BHIENORRLIT VLI R ARG AR 475 5,000 <
Y (12,850 M) 3wt LT, AMEMRZEIT 20 2K R(2,400 HTH) & SnTnwWb, 72, HHipTHEIZ. O7
AV ECEBEAAT LA, @74 U EVBMEN (T VEVEEZATLIEASELIIET7 U B
EAD 60%LL EOBEARZFIA L TND T 4 U EARICHESWTEHRILINTZIEN) ITHIREiLTWD, 4+
BN T AT 55X O CEMY — AR EMHHET2EN/LETHD, Thb
SN~ DOHIR A BET 2 2 CBHIENEZ R LT 256, FEAOEARD 60%LL L4 7 ¢ U B U EEEE DM
BT LHMERHY | BIRHELNEREPIDENHRKR, ZORKIZ, 74V ES TEIRZAEIT O BR
(I B & FEBREIS U T, EAREBLZEEICRIRT 2 0ER’H 5,

KA L FFRICE VR ANR—ATIT I HEITT, BT D 3 DO TR AET VRICHLIFREITR
5, BFETT 7 M iak L BDF 284 - Ioe§ 245 & BDF OZLFERIE L5 A -5 56, FEBERIT
ENMITHFEICHY T D5, REIEAD 40%ARHE HET 2BIHIENEZRLTHZ LR THD, A
INEARAZ 10 ok RV (89 1,200 5 ) LLEEFHUE 40%LL EOHE S ATRER TH 523, EAS AN
REWE, BIRECIIHE DY 40%A0 O HLHIE N OFRSLA2 T LT\ D,

37 4 U ErESA~OE A RTR E LIBiiEAOSE (JETRO S E YR 2EH 7 4 U v SVEIZBET 2 8H1))
32 ENEIRET A AT 256, IAERENIET 20 TR FALTHL DN 10 K RA~EBHMI D, £0%, BRI
5@ BDF $G&EAS Dl ) & fe SHauid 10 75Kk RADBLAEARE & 72 %, (JETRO e r A 7 4 U v T4
HIZEET 2 Bl )
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H2E RBEFEORM - BATOTE H TR & OB F SRR O 5 #t

2—1 REEEFOFERBRAENIHE - HiFORR

2—1—1 RBELEORE

KRB ZE TR LI=Dix, A A~ R« Uy SRSt & SRR ER FE O 2 #hoILFEEERE
Thbd, MELEIL AT 4 —BAREEEE OIS, WERTEIT> T\ 5, HIMLT 5 E8RE
MR, =L —[E, HERIRRE(LI 2 Rk 2 — 8 A =)L —OHiEE Y OHEE . Ry
RS O AHEE L. A LRt BROAENZRBERE RUNC Lcttaz BfET v ) %
gl T, 2007 FFIZAIZE L7z, 2015 4F 8 HRFmCHAREMNMITIZ 150 #, M mTIC 2 BEdEEZEAL
TeHEEE AT D, HARICKIT D BDF O K%, BUFOHBISEER D% L 25217 T 2000 722 B E -
T3, RBEEANDFEEZBFIG LTI-DIX 2007 FE0 D TH D, BRA—T—TIEH DM, %RikT 2MEOH
TBA%E & Mkt e B B 24T\, JEFHIC TS Y = 7 2 815 L C& 72, Fric, MBRoEEMt2 =+
HIFATEROR T & Vo e AN S OZHEHEN L <, MAOHIFIOEmI 2R L TWD,

R EMH TH HIERESE AL, BHERNIC 6 DTORELZIEAET IR —EAHELETHD,
1969 FAIZED[AIFLIT 2012 £ L VW BDF SLEEEAEAL, IifiT5 b7 v 7 XOT7+—2 U 7 FOREL
& LTBDF 2 L TW%, BDF OJFUEFE 72 5 BER IMIIAFE TR O B £ IR PR EL i 0 B i 0 & B &
1IToTCW5, Fio, FHNEEEZHYLE L WD DLV E =St TE LG O A EAMm AR L. BDF
ZiE, £ U TREEORELE LTEMLTRY, BEEMOEIS BDF OHEMAHE TO—H Ly
AT LEEH LTS, FfhiE, 2K THEH 2000 UL EO BDF #HilbE LT, 27 K& BDF #
EL, TNEEEMNHSEHACHER L TSR B AREN T 72038,

2—1—2 REWE - KIFOKEER

NAFT 4 —E/N (BDF) &1, FRICFEBCOEDLY (Fica—m vX) KEM (FZT7T AU D),
RNe=Al (BICHET V7)), a2 FyYyRTy hr 7y & Wo Y HROMCEEmTH 7 Y
S YA & ) — )V E R S/ TRAF VT AT ALE OB A L CREE SN DB, 70 —E
(i) AOBRELE L CHERMICIAS R ST D, AFE T, ZOF THERMN S O BDF filig
BHA—4y b LTW5S, BDF IZBEFEDT 4 —VP Lo D2 AT HE, M., B E . JEEmS
(A ATRE T 5, HATIZ BDF % 100% Tl 5 B35 & 5%DIRETT 4 —EB/LLIRG L THEMT 54
AR D, ZHUTHEIRIZ EOIRGHETHHEEIMER T2 Z kS8, AARTIET —EL &
OIREGHHRT THREIMSE O ME OfMREICRET 2058 (LT, MR ) I2XD 5% FEED LT
LB THD, BT, BDF 27 4 —BLLRATHERICIE, FEFBRGE WEMEGRP R T T
%, BDF Z8ET 5 FHER T L OMENHE (£ 2-1) ITHEHELTWDLZ LA H L XTI ETEL
THERT 5 2 L b F|BAT SN T WD, ZOREIZ BDF I\ CIIB O N 7459 5 %, BDF 4
i & B - I T 2 BAHCIEME O R EL E S REZRAE TE 2 BIROREIRD LTS,
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T T, BEEANTIEBDF OB A SHICHAETE 2MENEX Yy FERFE L, Z0Fy
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T, BERRBIE, D D ORR IR L EREBEE L TV BEAICIRZ Ofifs & A L,

(1) ‘WIITTS

74 YV EOREEICHO D RMELEORGIIRATHD (K 3-1), WEME - EBAEEN R
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LA NT U4 BERI (/) HR7e 4 R FeAikE (/L)
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Jollibee (SM Lanang) 80L | BIBCGER ~E (F&ETED 15~
Jollibee (Abreeza Mall) 68 L | BIBCEER ~IE (FEEED 15 =Y
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Summary
Chapter 1 State of the subject country

Political economy of the subject country

The head of state is Benigno Aquino III, who took office in June 2010. President Aquino’s management of
the government with its emphasis on anti-corruption measures, has been well-received at home and abroad.
The Aquino’s administration which has obtained the stable reputation also brought the high credibility to its
economy and the rate of foreign investment opportunity has been rising since the Aquino took his office.
Although the growth rate of the Philippine economy slowed in 2011 due to stagnant external demand, in 2012
and 2013 it achieved the highest GDP growth rate of any major ASEAN country. In 2014, a delay in
government spending developed, and GDPgrowth rate for January through September was slow at only 5.8
percent year-on-year.

The subject region, Davao City is the 3™ major city in the Philippines next to Metro Manila and Cebu and the
most populated city in Mindanao Island. The population of Davao City is one million and fifty nine thousands
according to the 2014 statistics. The agriculture and forestry industry are the major industry and fishing
industry is also one of the dominant industry in that region. From early 2000s, along with the political
unstability had been gradually resolved around Davao City, its path to economic growth got back on truck and
from 2009 to 2013 the total capital of the company inside the city has been increased by 11.39% and the
increasing trend is predicted to continue for few years more.

Development issues

In the subject country of the Philippines, the rapid economic development and urbanization have
concentrated populations, worsening water and air pollution. There is concern about the health hazards to
residents and economic losses to various industries.

As for air pollution, black smoke included in automobile exhaust is considered in a major cause of pollution.
The exaust gased from automobiles are considered to be the main cause of the air pollution, about 65% of
pollutant materials exhausted from mobility. Among them, jeepneys, a widly used public transportation, have
played in a major role on this pollution because 92% of jeepneys use diesel engines with poor combustion
efficiency which exhust much more pollutant materials than gasoline engine. Davao City has also the same
seriousness on air pollution. Although the value of TSP (Total Suspended Particles) and PMio (Particular
Matter 10) in Davao City meet the requirement of National Ambulant Air Quality Standard (NAAQS), those
values are much worse than the standrds of WHO (World Health Organization). This result clearly shows the
air pollution in the subject region is serious issues.

The water pollution is the almost same level in seriousness. Due to the urbanization and high concentrated

86



population the much more waste water from household are flowing into river. Almost 30% of the water
pollution are considered to be attributed by the waste water from household, specifically that waste water
contained much cooking oil for Philippines usually use oil in their cooking. The survey conducted in Davao
City also showed households and ambulant vendors throwed the used cooking oil into river. The rivers in
Davao are very close to Davao Bay and the pollutant materials are directly flowing into the sea, which will
cause sea pollution. Therefore, the counter-measures to water pollution has to be taken immediately.

Policies and legal system concerning issue

To fight air pollution, DENR sets an air quality benchmark index based on the Clean Air Act (RA8749) and
carries out nationwide monitoring. The RA8749 were seen as the strictest law in regulating the exhaust gases
from automobiles and factories. Although there are various rules for automobile exhaust gases, only about 17
percent of vehicles meet the standards.

To regulate toxic materials causing water pollution, DENR implemented the Toxic Substances and
Hazardous and Nuclear Wastes Control Act of 1990 (RA6969) and published its administrative order of 2013
last year. Used cooking oil is seen as toxic hazardous material in this law. RA6969 clearly instructs all
establishments who transport, storage and process toxic hazardous material are required to obtain the
necessary license from DENR. The survey conducted in Davao showed that many restaurants in the city
passed or sold used cooking oil to establishments with no license.

Davao City itself originally implemented its city ordinances related to the environment protection. In
particularly, Davao City put its priority in the environment protection strategy on water pollution caused by
throwing away used cooking oil into river. Therefore, Davao City implemented City Mayor’s Executive Order
in December 2015 to prohibit the inappropriate transport, storage and process on used cooking oil. If
establishments violate this order, the City would vanish their business licenses for the penalty which is more
strict and advanced than its original law, RA6969. In addition, Davao City also stated that the City would
collect used cooking oil from all business establishments and barangays who has no choice but to throw away
because there is no establishments who have license from DENR in Davao City. This order obviously showed
the concrete statements that Davao City tackled with the environment pollution caused by used cooking oil.

Business environment of the subject country

Policy on acceptance of foreign investment in the subject country is basically set by the 1991 Foreign
Investments Act (RA 7042). The Act permits 100% investments of foreign capital, with a separate negative list
of entry regulations and prohibited industries for foreign capital and different restrictions on foreign capital
ratios for differenet industries. It does cover the domestic retail industry and our business in selling BDF
mixture fuel to jeepneys shall be considered as retail industry. Our judgement is that we will set up the local
company with our invested capital up to 40%, the maximum invested capital allowed for the foreign
investment for the said industry.

87



Chapter 2 Possibility of use of proposed company’s product/technology and
strategyof overseas project development

Characteristics of product/technology

Biodiesel fuel (BDF), are reacted in the fuel produced by the chemical processing, called methyl
esterification, vegetable oil and animal oils with alkali catalyst and methanol. BDF has been globally widely
used as an alternative fuel to diesel. In this study, we are targeting the BDF production from used cooking oil
among them. Our main product , " MAX Premium Plant " has three advantages of the dry technology that do
not generate waste water in the manufacturing process , quality stabilization technology and continus
manufacturing technology (continuous batch).

BDF Refined Machine
MAX Premium : mini/100L /200L ~400L

(®Methanol Recovery (20%)
Refining cost is reduced by 4 yen /L compared to conventional
Preventing air pollution and health damage due to vaporization

@Every Catalysts Can be Used
Both existing alkaline catalysts and new catalysts will do
(not with other companies’ apparatus)

@Both Dry Cleaning and Water Washing

Processing in both water and dry way (only one technology )
@Explosion Protecting Specification Motor

®O0bservation window with Strengthened glass
Watch reaction process inside machine

@sSimple Operation with Automatic Handling

MAX100 Premium (Patent Pending)

@Successive Refining with Additional Tank

Proposed company’s overseas expansion position

Domestic market of the BDF manufacturing equipment is a plateau and low expectation to rapid recovery, as
long as the external factors such as hike of diesel price does not work. In those circumstances the proposed
company now plan to expand its overseas sales to US$ one million (about 5% of total sales) by 2018. In Asian
countries, including the Philippines, eating habits using the edible oil is a common, therefore waste cooking
oil is abundant. After starting this survey, customers in Indonesia expressed their interests to purchase BDF
manufacturing equipment. Not only for Philippines, are the other Asian countries also considered to be the
promissing market.
Co-proposed company, Shinozaki Transportaion Warehouse is a transportation company. Southeast Asia,
finally the development of land transportation infrastructure proceed, believes that the growing demand for
more and more domestic land transport in the future. In particular, Mindanao, including the Davao City of
subject area, the demand are very high for the land transport because it has the largest land area in the
Philippines. The Shinozaki will plan to provide transporation service in the subject area in the future.
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Chapter 3 Findings of study of product/technology and examination of
possibility of use

Introduction of suggested product and confirmation of business structure

In this study, BDF refining machine using used cooking oil, MAX Premium Plant producedby the proposed
company is introduced to Davao City. The aim is for the local government to become the implementing bodies
building the BDF production systems. In this system, the local governments will collect used cooking oil
locally, utilize MAX Premium Plant to refine collected oil into BDF, and use it to garbage collection trucks.
The project idea were well discussed and Davao City as an implementing body agreed on their roll in and after
this project.

Verification on introducing proposed product

It should be the most verified for the introduction of the proposed product is the volume and price of used
cooking oil in the City. The survey on amount and price of used cooking oil was conducted on food processing
factory, chain restaurants, shopping malls, ambulant vendors and households. The below diagram summarizes
the trading price and flow until the disposal of used cooking oil. In the food processing factories, used cooking
oil is self-consumpted as fuel for boiler and used oil in chain restaurants is re-used as feed for livestock.
Trading price was 15 to 17.6 pesos / L.

1» Not Disposed

=4
) | |
D EETTIN , | |
-
e Y |
New Qil

Selling used cooking oil
Household Dispose

Trading Price

60~70 peso/L 20~35 peso /L 0 peso/L

Flow of trading used cooking oil and its price (previous)

However, shopping malls and restaurants were selling the used cooking oil to the buyer who does not have
the license of the transportation, storage, and processing from the DENR. By the Executive Order from City
Mayor in December 2015, shopping malls and restaurants would not be able to sell the used cooking oil to the
buyer without license.

Instead of existing flow of used cooking oil, Davao City will take charge of collecting it for free from all
establishments in the City. The below diagloam shows the flow after the Executive Order.
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New Oil

| .

" Foo ractory ==

Shopping Mall |:> ]

=)
=)
Household |:> B

Collection of Used

Not Disposed

Davao

City Gov.

Cooking QOil for FREE

- FAME[%(m/m)] Acid [mg-KOH/g] Clay [mm?/s]
Tested BDF 97.6 0.1 7.1
EN14214 > 96.5 < 05 3.5~5.0
Consistent OK OK NG

Demand for the proposed product/technology

Through this study, it has been confirmed that the Davao City has a strong demand for our products. What
most represented this demand was to prohibit the improper processing of used cooking oil by establishing the
Mayor’s Executive Order. As future challenges, building a comprehensive collection system for small emitters
such as ambulant vendors and household will be important. The largest emitters as a final consumer of
cooking oil are the ambulant vendors and household, which is the main cause of waster pollution by throwing
used oil from these emission sources. Davao City firstly targets on the businesses who discharge used cooking
oil at the sfable amount and it is to continue calling widely to household in parallel with structuring BDF
production system.

Chapter 4 Concrete proposal for conversion into ODA project

Overview of ODA project

An issue made clear by this study is that although used cooking oil needs to be dispossed appropriately at
resturants, ambulant vendors and households as used oil is poured right down the sink, dumped into septic
tank, or thrown into rivers. This is a problem of environmental protection for local government. Collection of
used cooking oil is necessary from the perspectives of preventing water pollution and appropriately recycle of
used cooking oil. In addition, although it is necessary to mainly the reduction of pollutants from the vehicle to
the improvement of the air pollution, the effective measures to improve the exhaust gases from jeepneys and
trucks are not well implemented.
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To solve these problems, “Verification Survey” is proposed. The goals are to build the collection system of

used cooking oil and utilizing BDF into vechicles.

Input from Japanese side in ODA project

Contents

v

Manufacturing, export, and Installation of BDF purification equipment
BDF refining method and training on handling

Maintenance skill training and test

Maintenance skill training for jeepney drivers

Analysis of vehicle performance and exhaust gas measurements

Organization

AN NN NN

Biomass Japan inc. (Representative corporation)
Shinozaki Transportation and warehouse Co., Ltd. (Joint
implementation)

myclimate Japan Co.,Ltd. (Consultant)

Tokyo City University (Instracter of BDF quality and refining method)

Equipment
specifications

DN N NI N N W N N R NN

Refining ability : sum : 1,000L (10~12 hours)

Wiaste cooking oil/BDF Storage tank (1,000L) x 20

Impurity filter (Activated earth / Wooden chip) x 20sets
Chemicals : methanolx10,000L, Caustic potashx300L

Acid value(AV) checkerx100sets

Wiaste cooking oil collection vehicle (rental) x 2

Tank installed in collection vehicle x 4

Collection tank in Mall, Restaurant, \Vendors and Barangay % 500

Input from Counter Part (C/P) side in ODA project
Davao City decided C/P would be Davao City Environment and Natural Resource Office (CENRO).

Contents

v

v

AN

Training and installation of the collection tank for Mall, Restaurant,
Vendor and Barangay (Joint implementation with Japan side)
Collection of waste cooking oil from Mall, Restaurant, Vendor and
Barangay

Storage of waste cooking oil/BDF

Monitoring Vehicle running test (Jeapney and Waste cooking oil
recovery vehicle) and implementation of exhaust gas test

Assign operator of BDF refining equipment

Cost Burden

NN NS BN

<

Labor costs relating to training

Labor and fuel costs relating to waste cooking oil collection

Operating costs of waste cooking oil /BDF Storage location (Labor costs
and utility costs)

Water and utility costs relating to BDF refining equipment
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v" Machine of gas emission tester and operator

v Labor costs operator of BDF refining equipment

Davao City showed their intention to provide MA-A Motor Pool, city government property, as the space for
waste cooking oil and BDF storage and BDF refining equipment. CENRO constructed simple building for
waste cooking oil storage already and the capacity of basic utilities were deeded appropriate. After verification
survey, CENRO will maintain BDF refining equipment continuously.

Implementation schme and schedule
Biomass Japan and Shinozaki Transportation will be joint implementor and myclimate Japan and Professor.
Kozu from Tokyo City University will also participate as advisory.

P . Government
. e ﬂ:Minutes of % Davao City DIERIR RETEm 24
Contract | Meeting (V2 LTO™"
Joint (r:eolgsggr?uls ' CENRO || - oo
. . imple—meitation . < > . l:s;“ecs;m authorization
Bl'glg'ugs"f'c. @ Eﬂ%%%gﬁ ‘ (C/ P) *1: Land Transportation Office

| *2: Land Transportation Franchising
and Regulatory Board

Vehicle running test
Waste cooking | |
oil collection

myclimate Tokyo City University, I I [ Jeepneys J Waste
Japan Prof. Takatsu Establish House collection
ments holds vehicle
Vendor

| Outsourcing

Concrete development effects

Development effects expected from ODA project are alleviation of river and ocean pollution from influxes of
used cooking oil, alleviation of air pollution through a reduction of black smoke from vehicles and raising
llevel of waste managemnent of adopting local government.

Chapter 5 Concrete plan for business development

Market Analysis results
We deemed the below 3 business plan had the potential of expansion in the subject country in the future.

(1) Sales of mixed BDF
Davao City is expected to collect every week about 30,000 L used cooking oil at the maximum, which is
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significantly exceed the capacity of BDF refining machine that will be introduced to Davao City through
ODA project. Therefore, the proposed companies purchase their surplus used cooking oil from Davao City,
refine them into BDF and sale BDF 50% (the other 50% is diesel) to jeepneys.

(2) Sales of BDF refining machine

The proposed company sale MAX premium plant (capacity: 1,000L / day) to the private company, food
processing factories and shopping malls. Through this survey, a manufacturer, one of the largest company
in the Philippines, expressed their interest to purchase BDF refining equipment.

(3) Refining outsourcing

This business plan is aiming to undertake the used cooking oil from clients, refine it into BDF in the own
refining plant and take it over to them. The proposed company receive the fee for refining used cooking oil.
Local government units (LGU) who will start the collection of used cooking oil but can not collect the
certain amount, where the investment can not be covered by themselves, are the main targets of this
business plan. In RA6969, Barangay is responsible for the disposal of used cooking oil in households. In
the near future, LGUs over the Philippines will deal with the collection of used cooking oil. Therefore, the
proposed company seek the business potential for this business.

Sales method and its scheme

The proposed company will start the sales of mixed BDF in Davao City after ODA project.The collection
system will have been established and BDF will have been confirmed as safety fuel. So, the sales of BDF in
Davao City is the first to be lunched. The refining capacity at first will be 5,000L per week and after 5 years it
will be increased to 10,000L per week.

The sales of MAX Premium Plant will start in paralle with the sales in Davao. The local company is sole
distributor of products and its spare parts.

The refining outsourcing will be the last to be lunched after the above twe plans. To function the collection

system in the other LGUs will take time and the demand for refining come after its system desing.
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Raw materials suppliers

Sales of the mixed BDF

Waste
cooking oil
' Davao City @ Biomas
— Japan iInc.
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Oil Wholesale

Investment
(40%)

Local
Corporation

Sales of refining machine

MAX premium plant

@ Bjomas
apan inc. Investment
(60%)
Refining outsourcing business Local Corporation
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cooking oil or
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Business scheme of the proposed company

Schedule of business development

The schedule of business development will be as below. The local company of the proposed company will be

incorporated during ODA project and start its business in 2018.

Mailestone 2017 2018

2019 2020

1.Preparation founded Local
corporation

2.founded Local corporation

3.Construction of purification
plant

Start enhancement
construgtion of Plant

4.Running refining plant

5.Sale of refining equipment

i f f
First orders received of

6.0Operating activities of refining
outsourcing

Outsourcing agreement with LGU

Development effects if the proposed company carries out business development

»  Appropriate disposal of used cooking oil, which is considered as hazardous materials under Philippines

national law, RA6969 could be achieved.

» Throwing used cooking oil into sewers, septic tank and river could be prevented by collecting it and it

shall contribute to improvement of water pollution.

» BDF shall contribute to reduce black smoke, which is attributable to air pollution and causes of bad

effect on health, from exhaust gases from diesel vehicle.
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