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4 | 50 PG FREDKIE Hso (M) 2.5 2.6 33
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EREORKZMET DLW BLENG, BRI CIIEEREEEZRHT 5,

(5) WiEFNHIL, FENIUHRE T 28R 7 7 VICEMA T oM & 35, X 4.3.18 ITIEMERW AL S

A L7 RIS E OB &~
AL AT
—
==
—

MR 2 A
BT 5

AP —F
r—::ﬁipr
-

—_—
WF il TR besr—2 D AERHICE E D WERRT 2

St ¥

HU  F ARG OF5] — ST e i 5 i —

B 4.3.18 BRRBREOH (EHERRERE)

4.3.9 FEFETOFED
Bk 4.3.1~4 38 Hi THE L 7oK B R DR iz —HRICE L DHDH LR 43110 LEBY TH D,
70, M HEOMENEZ 4319 (TR,
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= 4.3.11

Espana-UST {Z#i T ') 7 DB HEKERBEEOHE

BEL RBRZE PR IER (km) | BPRAENEE (m) | ITRE (m®)
THE%E 17.05 690,000
Espana-UST RT84%& 35
FHRPER R 13.75 446,000

Hih : JICA FRAE[H]
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Hidh : JICA

ETERBEEOHZR

-~

B 4.3.19 Espana-UST &% Y 7I
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4.4 Buendia-Maricaban {Z# T ) 7IZH T 2 HEKERBIER

Buendia-Maricaban fEffi= U 72317 HHKMEE R E LT, 18 3 = HEKEhE) 2B
TR LIZHEZRICE ST, UTOLEEBD M FIFEE OFEGE 2 Rat LT,

Buendia-Maricaban i FITEEE O FHEX # X 4.4.3 1277,

PRSI A = A - TR ey
/ [EERZEE (NAIA) OAEHISALE S 5 T b LR Y i g
== A A 5 —F =¥ (Nicholas BN S SO B N R
Interchange) Z#m & L, FAA=T e e : Ceerg [ “ |
I HGE K (Osmenia Highway) 73\ Mzt L e
Ji~ 4.1 km BEE L72%, PNR ([EHEK)
T T o T RTE TR A { .
. Er BTy RBY (SenGil | e o | B
Puyat Avenue) I3\ M~ = F I ~[A]1F T e
3.1 km B L. Bk E ~ =5~k 1 .
Y5, HEEORRIL, FEAox T Bl ) g ool ertiic .
NeZREYEHRTED LV B | e et M i F. T
BN D, v = IBMAERETHIE L, i JICA M
Ty b Ty MBIV — B 4.41 HKibRERR
v RTIRIC L D B ~EET 5, PNR 7 =25 ¢ TERAE TR GAICHA Y, =aF 2 « A
Y —F = VHOEFELHUCANT TS BICHET D, IFREE DR SIXT7.2km Th 5, FtEL
FINIZHFRBENOKRZHH T 2720 Oz ikiE L, ks LTOEHT L L bic, BHL
Mgk AR E UEHB 2 FE S, EREA Y AT DML PRI A OERZIT I,

4.4.1 HTIFBEDOEERDRE
B3 ETHFT LIS LA 7 0 MIHESWT, REITHERELY 72km & L7z, HYEKEE T
D BT YIRS LB TR & 1,310,000 m* A& & &1, HEKEHE LI &3 D BT AE R
EHEETDHE $16.350m &7 0 | HEFFEEZBE LW & LT ¢ 16.400m ZE%E Lz, A
WEZLLTO®Y L7225,

® 441 DETBREEOEH

No. BN R R
1 | BFREHRZ 7.2km &AUE L7545 O/FE | A=1,310,000 m3/7,200 m = 182 m?
& iR

2 TER i N EHE O F5]  — ST faa% 3 | 182 x 1.15 = 209.3 m?
i — 1 ZZE L., BIKE G0 )l
DZEmfE & U CHBEEE D 15% % ik

3 | Wi fEIC RIS T A E R D = (4 x Alm) = \(4 x 209.3/x)
=16.32m =16.350 m
4 | IrRE ORFEV V = nx D2/4 x L =nx 16.352/4 x 7,200
=1,511,673m®

Hidh : JICA FHE
7ok, BIRO THEKMERR ORRET) O TR D 2, BKOITRE MR, IFEE ~DOMAEN
—EDOKAEITZE LT-RERTHERZ BT 2 TREIPEKRBAMER) Zhlidmat L, IR E ORMEL
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oL, BREEMENT D 2 & 2RkAT- (1446 PEAklEsR TOWR OESE),

4.4.2 Fm@E - ftWTERT ORE

LFoERY ., Jokiisg s L TOIREE OFEHIT, 725 CIHEMIZ O 217 > 7=,

) FHEEIE ORG

M 4411279 EB0, IFREIIAAA =T BEBEERDVD, 200ty - B T Yy Ml
DIRVICATED Fail L A HORIES 24 U K 9 ICEE Lz, 2 E TOFEDORERE,
74 U ECETIE, T O LT E ICBET 2B RERIE RV b 00, FVEHIO T O 22 H
ZRHLIESGG, Fr e RoeFH L H D, SRIOMEFTIL, #HTFIEEO LA 7 U MIEK
HITLNE - AFHO T AR T 25 &2 AR $ & Uizd, AP OB & B RKIE B b —#
TRAE#O EHPECLHERE -T2,

IREEIT=a TR A X —F o VhkESRE L, AAA=T EHEERKBWVIZIES ~ 4.1 km
BEk L7, PNR ([HER) 7= 7 ¢ THMETIRFTEMAICHAY, B2 - BV - 7 vy Ml
DIV~ = FE~ANT TR 3.1 km, Gt 72kmEGET A L4 7 7 b & Lic, Vet
DRHEE IRIZTT,

o THMIEIIAAA =T @EHEERICINSTEHMIETH Y, 7T ¢ 7 BRAIT CHERRERR

120m OB L4479 o
e 7% Intake {73 Tl Intake I L& TV 5,
o AKX TIIRE A HH T 5, A S BT 442K 4420880 THD,

® 442 BERLIA-E

No. Ch. FhAHh G RS
No.41+ 60~ ~

| No42+40 FEE 80m, IE 17.83m
No.43+60~ B

1 No 48+60 %L 500m, 1§ 3.53m

Hidh : JICA &M
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pUEnala-maricanan Area
.. (Storags i1 + Puping up aftor flood)

Ear Y

No.41+60-No.42+40 No. 43+60-No.48+60

A

High : JICA F#H
442 AEMBEAME

o BEfAAREWC KT 2 V2 E BERR O LRI EE b R VBN S IREECH D, ktE L L
T BERAEY) OFRAERE R AT 4.4. 31577,
& 4.43 XNEABERYM—E

No. Ch. MREEY EHNZHEOAE
1 | No.2+80~No.34 Metro Manila Skyway X
2 | No.20 MRT Line3 X
3 | N0.39~No.41+40 Flyover X
4 | No.53+40 LRT Linel O
5 | No.61+80 Roxas Boulevard X

HidL  JICA A

(2) MEWTEIE OB

BERR DAKGEE . WA, OOy —T Ve EOMT RS EY) . SALER. B, &
J& e OIERE e EOfFHA DPWH S LD AF L, T b OBREZBE L., fE 2 R L
oo HTRE ORI 2 4.4.4 (T, oM THEASIEY & OALERIR &R Lo T X 2 X
4451277,
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ANFRERE®REZ G IR LR, X 444 (T80, HEETHH FIFEEIZ. =2
TR A B —F = VORI TO RGO LB OW I ZEJE L, %%ﬁ#%@i
WO IEE336mE Lz, £72, M FIFREENZ 7 bl b (Taft Avenue) (2T LRT 71 > L &35
T O TIE, LRT OREBEHOWEE N 239m THDHZ LD, Lo EREERRE (U2
178mx1.0) &V, 417mOEHVIEE Lic, AR A =7 @i I @4 O B oE S 12
omf\ﬁ&@&:%JﬁWHW%%ﬁ%&%%waﬁmw\%%mmﬁé#msmuFf

BEOVA T U MEEATE S,

M ABITRES Y (=2 T R A L F—F = D)5 PNR 707 ¢ T ERA~JH1T T 0.15%
@TD@M&L PNR 7' =7 ¢ 7 BUHE DB S HRHESTHLE TIE, 0.1%D T Afd e L
Too MPREERR GERHENLHT) T kv JEITHIFRNG 436 mRRE L2 5,
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S VRN

NN

2B =
4.4.3 Buendia—Maricabn {E#ﬁi 7 TEEH
B

e i @
AN s —@ €]
J—
§ =01
~ — L —® —@ =0
I
4.4.4 Buendia-Maricaban fE#T V7 HEMTEE
CROSS SEGTION - gl - {5)—@
LAT Linol/8i7 Puyat St Y. BUR oo dotrodanile Shymy - Motro lanilo Sowmy, " | Lilstro Kenifa Skyway
Buendia dvs.
| i = — _@j =E=E=10 RN @ =¥ = - e . ﬂ - U

Hidh - JICA A

LT1E

4.4.5 Buendia-Maricaban f{Et#T!) 7

R
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4.4.3 FrEBEEEINEE
PP OFE T & LCik, Bmici# A vl 22 Blm b, o — 0 RLE, IR b o roL LA,
HEME TR0 3 SO TIENRE 2 b b, Espana-UST it U 7 CoORE (4.3.3 i) LREERICY
— NV RTEEEAT L L, RERRFIEIT .,

4.4.4 SHO®KE
PR E ST DIC— NV R TEEZEAT 5L LT, b R VAR - T 57200
SEAOBE 2T o T2, BRARFERIL, CHOME L K& S, AL ORETIETH D,

(1) VHOfEERKE S

FUESLYL, BIEESTHLOD 2 WPETICSEL & iR T 5,
R HUT, FFRE OB LR D~ = TRV g -9 50
Z%ﬁ*f% WMATHY—L Ry rokes (& 30 0 1189 2.21
é)ﬁf@ZOm’G FRESTYLOBEmIC K 1% &> Ty —
NSV U EREISEDLEODDOY Y v FDAR—R L
LTHISmM AL ERZ s BESIHIOEEZ 21 m
L LCEHETT 5, FESTHIOWRSI L, 442 HiTib~ 7
TRV IE 436 miZT—L R~ DAL 17.8 m %
Z. SOICHKAORBOES LR ) — NE
AEBLT, 622mEELT 5, —
BIEENLHUL, NI TH. —L R~ v Offic Hﬂﬂﬂr“c?)ﬁiﬁei PP
VBRI L LT, 20m 2 M-I 5, BESLHLOE o

i, BHEV/E336 mIZy— L R~ v OAMELT8 mEMAx, K27 )V — NEEZEBEL
T, 524mBETH D,

=N FRIY

21.00
o

H S Rt

(2) SCHIOHETIE

NI, BENIILE BT, TNHOEE (20~25 m), S (39~66 m) 72 EOHUEEE
BL., EATFr—Y v, ma—~F v 27— Tk, 7203, @i BE TSN RETH D
SN D, LIEOBEISIZOWTAZEFMICRETTT 2 0ERH 5,

)V ROSHUEE AW D TR, r— Y ke TR OBHI TR K E b,

K LIEOR - BERITATEOK 4311, £ 438I1REN5,
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4.45 RAFREROKRE

DPWH G A2 36 1T 2 IR/AKHE 75 R & 72 it
ZERE L, RFHETRE I TV D PR
LI LDOD, FIRANIEE ~KEE <
TLERGBHICEE, BHBEORR AN E 2
THRAMEERNLE 2 8 E L 7o, PEAMERRALE L
K (=27 RS F4FIHT5
ZEEL, T4 I itE L,

- Buendia SRFHEDOA A A =7 @EE IR

WTEEFAKRBERY & « 7 U —27 b EUK

(Intake 1)

- FAA=TEHEEBN YT KT &

R HHA (Intake 2)

- FAA=ZT EHER D~ Y SIS

LD (Intake 3)

- FAA=TEEER D Y S ESN

XA (Intake 4)

Hi gl JICA FRALH
B 4.4.7 HKHEHREHER

(1) BukHA. 7 b OITHA RO

TNENDOWARE S Tl 43581, X 4.3.14 (2 L BARDFRASGR OB (BRAK 7 557
ARSI W ESFIIRARER) 0 K 9 KB O MR IR T RO BUK 0 &2 3% LBUK & 1T
5K ET D,

4.3.5 ffi(1) DR FEAR, LUT OifiaL THET 21T 9

BRI BH OFAIILL T O LB Y TH D,

1)

2)

3)

FNFNOFEHEICIBN T, BEFKED 10 SRR, 72 5N 25 FiERUEKE
EREL, TNENOBKEIZHIET DKM ZRDT-,

BETF/KIBIZ X D 10 FEfesREK R FAlRE T, 2>, 10 FEfEsREKAL 28 2 72 FEl2, B
KOADSHTFEFREE~OBUKNAEE L 725 X 9 ICBUK DICERIEZ R E L, T OHEHE
Rz,

HURHE OB IL 25 HERESRIK 2 7t T Al REZBRhE & L. 50 4EfERUL KGO 72 8 O YR
DD L O EE LTz,

FNEFNOBUKOICEBIT 5 10 FEfe itk &, 25 FEfEREOKEITER 444D B0 THDH, =
IS DEAEDFESy 134 Al B R 2R E DR G RUKE L 72 5,

R 444 BERABRICETHHKE

Intake 1 Intake 2 Intake 3 Intake 4
(m3/s) (m3/s) (m3/s) (m3/s)
25 R UK & 68.4 21.8 39.1 67.7
10 Rk & 54.8 16.9 30.3 52.5
KGR B 13.6 4.9 8.8 15.2

it - JICA SRR
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(2 Bukligk LA 77 kO

R TR L 7ot R BUKEOBUKZAT D 72D LA 7o b ERET L, BIHHEIC & 0
WM DT DM E 2 Mg LT,

K % 7> & B RS ~ D £ TIXR 70 m O ENH 5, FrE DBUK R & M HHICEK L,
W L7203 BEFRE ~E L oIS AT M BB LTz, 435 HiCORGHE FER, & A
N2 R D NSREFME BB LT, M Fe y 7oy 7 hEA L, LA T U bR
L7,

4 HFTOBKMERD VAT U~ RO WCICH#ILZ., Intake2 DL A T 7 b &2 ZEH & LTUT
(e N

) Al
5 [
(& ¥, Oriental and
w5 % Motolite Corporation
2 %, & @
‘é} v Mylene O Itlamas 2
% L] Dans Bike Dealer
,)@\ Cafe Breton Search Comi
5 < i &
% %
2 %
h I &
Wyeth Phils. Inc Y
o - II:‘ ; Ci
2otato Comer
Isopharma Incorporated Fhid Me‘rg‘:ﬂ;ﬁ.t: ® “! Mcision
& & u EUro-Asiatic
te Infotech X PHili Shipping, Inc M Lhuillier Incorporated
"D'r”""d &  White Dove Recru
Limite Corporation
The Pantry
7z BDO Chino & .
% Roces Avenue =
5 i Aspac Advertising
% ValicalShak Metrochef 1 = u
el Gold Philipy
5 tea Car Detailing Parts
% % - Ulr.! ar Detailing Part: Teorred
®©, o -
B U‘;, Glocorp IT Solutions, Inc N EotrEa Plizs
(=l &
z % ° =
ot 1 ! "

NV o\ O W n\ o i oo
ot ™ X ,’ \ -1 La Manille School of Metrochel Z = Final
DY et s A ) \ o Esthetics and Wellness = ()

yakitates agriepan o) A
¢$ LY A ’\‘f " '% Anad |
3 . 1 [a] \am|
& % S e Shell Bantay s .
Mato Meccanica -~ '6 ) Gate Baterya Project u;i ™
s=185 Inc A Y —— Live Life o, 3 +
Bikerbox \% ’a \ Vegetarian Food mw nlan
& 3 7 = pine
outh & ra Philippine School g - B
" _"a Google of Interior Design = Bike Town @\ ZEE 2
Y - =
The Wet Look o bulb studios -
=

Mapdena 82015 Gocgle Tems FPrivacy Sendfeedback Ednthemsr 20mi—o

Hi : JICA AR

B 4.4.8 Intake 2 I2& T HMKESR LA 72 bR (FEE)
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D,
Drainage —>|k—

A Channel
SZ 50yr Flood WL.
A =

25yr Flood WL.

Hv
HSO

" SZ 10yr Flood WL.

™~
T =
T w :

A

p—
approx. 50 to 70m

Air Exhaust Pipe
\/\ ,u

a LV
Underground —
Storage Pipe D, Air Chamber 1[)2
T P

Lh

|
4
v

Hidh . JICA SR
K 4.4.9 Intake 2 ICHIFTHBKERLA 7V FE (BrEE)
4A9 TR LTV AT 7 MIBIT D Intake 1 225 Intake 4 D ma LD R 445D 8
BHTHD,
% 4.4.5 Buendia-Maricaban fE# L") 7 HEBUKIERDHET—E

Intake 1 Intake 2 Intake 3 Intake 4
1 SIEEUKE (25 FEHEERAIE) (mYs) 13.6 4.9 8.8 15.2
2 BEAEH AR OIRE Hy (m) 3 4 4 6
3 BEFHEK B OlE W (m) 9 12 6 5
4 50 4SRRI FIRFODIKAL Hsg (M) 2.9 1.1 2.9 5.4
5 25 e R K FREDKAL Hys (M) 2.6 1.0 2.5 47
6 10 FRE PRI FREDKAL Hig (M) 2.2 0.8 2.1 38
7 UKHEDIE B (m) 63 63 40 22
8 BREoE X Lh(m) 95 50 320 250
9 PERE L SLHLOBERRERE Lv (m) 12 8 10 12
10 ZeLSTBEE DR & Le (m) 40 26 33 41
11 ML Dy (M) 2.4 16 2.0 25
12 ZER T BEERE Dy (m) 4.2 2.8 35 4.3
13 Bloe & Da (M) 2.1 1.4 1.8 2.2
14 HEKEEE Dy (M) 1.2 0.8 1.0 1.2
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() BEZZ U —

AL DA DI IIBEAF K N O E E DA B RN T D Z & 2 ST DIZBREA 7 Y
— U ERET D, BREAZ V) = ~RERMREEIND &, BUKANEN L, PFrEDRARD
MR CERWBZENRH D720, FilEWZ TR F AR R OBREA 7 U —r (Fl X,
FiRE & EREERE 72 &) 25T 5,

4.4.6 HRKMEER T ORES

(1) HFEEtE. 48 BEMILINHEKOHE

HPRE I E o 12K Z YT 5 72010, BESIHUICH RS 2R BT 5, ITREKICEEND
T EEE L, BT D RNCHEKRET O 2 E AR OEE EEETHDH L Fim, BFREAKIC
LD RRORELIET D ENEETHD 2 LITES, PR ZRE LR TORE LR
ET Do

R BT R 14 48 WEM 2 2 D L ILME L 72 BRI KN O HW 5y DEUE M A E 0 | £ R RE
THLEELNLTWD, 207, 48 RFHLUNOPKEIT O Z L 2 RBICR S TRELZRET D,

HPEE BES i RC 1,310,000 TH B Z & D, MEARPIKERIZLUTO LB L5,

HEAKZ5 & Qout = 1,310,000 m®+ (48 x 60 X 60) =7.58 m*/s —8.0 m*/s

FAR Y TREBRRIINITIOWE 13 622 m ThH I b, HKENKIFELZZEL 80 m
ERET D, N7 ERIT Espana-UST A=V 7 &L FIER, B, PKkE, R 7 SHimfE o
Y MEDBEN S NERE X R 7 2.0 mYs & 4 BRET D, R FERENIHEAKEEORR 5
MBI TH 5 72 OMERFE S BN O - DR HBEIC L 5720 T ¢ - BV E AT 5,
JFEE I NERTR D & B RATH 2 b d KR v 73w L () #atiagt (%)
[RIfi#ERR p.79 ZHR)
_ pxgxQxH < (L+a) = 1,000x9.8x8.0x80

1,000 x 0.84 x 0.95

= x (1+0.15) =9,038
1,000% 77, xn,4

=9,000kW

L7=MoT, #80m, H/19,000kW 27 7 ADR T2 MAET 5,

»-»-Gy
— e

P CEEEEH ) (kW)

0 (KD 1,000 (ke/m®)

g : 9.8 (m/s?)

Q P& (8.0 m¥s)

H . 285 (80.0m)

Np DN TR (0.84)

Ng AR T LB O R ELEE AR (0.95)
a s R (0.15)

T 4 — BRI o TG YU R E T 2 72 D SE Rtk OHERHE B AT T bk T A
i OFH 2 FE T 5, PARITBRLE TR S & 0 B3~ 5K % bt 2 8 TN Bai 3 %,
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(2) FHIHEAKBRBOS S

[4.4.1 I TFRPREE OE RO OIETHIBR7Z0, BFFREN~HA Lz ik o R8Pk %
79281k, IEEORRAMS L, BB AT 5 2 & 2RlA iz, YoKBILaREIT,
FHEIFERIC E DI E ~DOAR GHERAEDO A Fu /T 7)) BN EFRTHEELTER 7O
PR (8.0ms) ZBZ =M CHERZBRAAT 5 & 9 123RE L=,

AR O, LB R 844,000 L7,

ZO%G. ITREREE 7.2km SGE LI25E ORI E LB AE A 13,

A=844,000m*7,200m=117.23m? £ 72 %,

CES TR NGB O F5]  — SEAR N E% FHEfE — 1 2SR U, BKEE o )1 022
e L CHLERIRAEO 15%4 ffRd 5 & BFRE OWrmfgE 117.23 x 1.15 = 13482 m* L 72 5,
ZOWEAEICKIET 2ERITLL T O LB Th 5.

D =(4 xAln) = V(4 x 134.82/n) = 13.11m = 13.2m,

fEER DN 132 m L7225 DT, IFRE DEF VL,

V = nix D2/4 x L =nx 13.22/4 7,200 = 985,000 m® & 72 %,

DI, 4.4.1 82 THET LT oK T OPK 2488 L2 NEE 16.4 m, #2855 1,521,000 m?

Dir—A (r—21) & ERONE 13.2 m, F%AHE 985,000 m* (—22) ORIFFIZHNT
a4 5%,

4.4.1 BABERIXTLOKE
PR ICHE KRR DBy DHERITHEE L TV D Z & 2R T D201, mHEHR Y AT A
ERET D, TRV AT AL, BRI AT ERIANDL 20 KERR KT b MEsR ORI
DHERTE D X D12 T 5, AP A 71X Buendia i U 7 D 4 I T O A% A Z 3R E L,
Bk O OPAZERHRK 72 EORIBEN 2 WD BRI 21T 95, B A T I13081(5 7 — 7 V%A 2 72 Al 8
LT, Buk &, 25N ETFROREAER TS L) 832 (EHT AT 206
1L, 4.3.7fi, X 437 #5M),

4.4.8 R - BEXEKEDOHRE
4.3.8 #i T Espana-UST i U 7 CTOMET & [AEk. BLTFO 2 FICEE L THREZ1T 9,
(1) BARPEKEZ OIFRE N OILBIGEDHERL . IETREEE T T 21EER O RAF R 7B BREL
DOHEFFZ X D 72 OISR R 2 7% T 5,
2) WEDHHRAET D RRUT L DB E R E~ORNERAES IO, BB % R
5.
Buendia-Maricaban s = U 7 Tlx, BEMSHRETEBE CORRRIEM R & LT, s, Dl
fif % LA FORRIC BB LT,
- BEHERRIE, KRBT (hoxr) A 72km ER<, £ b RVAERN 1,521,000 m?
(/r—%1), 985000m° (5 —22) LRXW\WI Lnd, HERICHERELZHRKTE DS
A& LT, mifilscamfilge i e 5,
- WKL, TERTHIDINGHE O F5]  — SCARR)IFEERGHER — ) ([2H2E 0 . HAE KW
& DILENEREHES) 2SR L, BT ERRH] 30 0 INICRET D,
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4.4.9

b2 R VE Y 1,521,000 P Tl 5 O T30 S RKD T2 OIT FR T 7 v & FRENIHUMIC
A ROPR T 7 v A BEVMICERET 5, 7 —2 1, ¥ —2 2058, ThEAUT
DEREAT BIREHR L ENT 5 2 & 5.

(7 —21) 1,521,000 m*+30 %y =50,700 m*/%>

(/r—%2) 985,000 m*+30 4y = 32,833 m*/4y—32,900 m*/%y

NV EMN 7.2 km 123t LT 30 AR 21T 72 5A ORGEHIT 4 mis FREECTH Y | J@b)7e
BETHDENRD,
Wi =3I, TER IR EFBI O F5]  — SR IFERE EHEIf — ) 22 L, FIeE7RR Y
AETEHREDODRKEMET S L VO EAND, BRI TR RV EZBAT 5,
Wi 1%, BN YUCRET 2R 7 7 VICER T /G & T 5, DEEE ORI,
4318 1CRL=L B ThHD,

FTEFETDE LD
iR 4.41~4.48 HiCHE Lo KRR EEIR RO i x —HRICE L DDH LR 446D LB
Thbd, o, MREHEOSX %X 4.4.10 (287,
5% 4.4.6 Buendia-Maricaban &I ) 7 OB KIERBEEDBE

. . SRR TR IR B INER
Hys, KRR me thj: frEg R (md)
[iER2ES 16.4 1,310,000
Buendia-Maricaban i3 %% ki 7.2
FHPEAK 13.2 844,000

HiB - JICA FAAR
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4.6 BIREXEEE

BEtLTm LA T W MIESWTHEREEZ KD,

SR OB TCH D720, HIE, 27V —FEREO THEERREICKDHEA EITHEIT
TH7, BRIZBTH2HEU T FHEOEZRBEZSR L, Y LEFOEICADE HE =2 A MR
ETHZ LR Al MBI CIE7 4V EVEZEELEME X R 2HHL, 22X L1
R Z1To72, £7-. 2% L L CHAENTOBFAMBRN R THER LA Ta X FLULg
RS8R E L, AETHHULIAMESEERZE 461 £ 462187

x® 4.6.1 BMEEXE (BXM)
(Unit: million JPY)

74 ECEEE BAXAERNEE s
BEHEKE ITBE BHEAHEKE ITBxE
Espafia-UST 56,408 84,179 84,700 131,100
Buendia-Maricaban 95,103 138,158 160,400 248,900
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# 462 BMEEXE (71UEIRY)

(Unit: million PHP)

J4)EVEEE

BAEREE

EREKE | BEE | BRBkE | EEE %
Espafia-UST 22,033 32,880 33,100 51,200
Buendia-Maricaban 37,147 53,963 62,700 97,200
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5 4.6.9 Espana-UST DETEBRESR
Espana-UST (Storage all + Pumping of after flood) (Unit: million*JPY, million PHP)
WeHcltern Total qu:lji;ileni eqgvHaFI‘en( Note
FC.WPY) | LC.(PHP) KR a2}
Sub-total | 32,700 9,882 58,000 22,654
Il.Non-construction Cost
Il.1 Administration Cost 1,056 2704 7,056 |(+1L2+1I+IV)"3.5%
1.2 Consultancy Services Cost 7,308 1,223 10,440 4,078 |8%(D/D), 10%(SV)
1.3 Land Compensation -— il 197 17
Sub-total Il 7,308 2,356 13,340 5,211
Sub-total for [I] + [I1] 40,008 12,238 71,340 27,865
Price Escalation Rate
111.Price Escalation 2,609 1.613 6.740 2,632
|\V.Physical Contingency 1,151 367 2,091 817
Sub-total for [I] + [II] + [II] +[IV] 43,768 14,219 80,170 31,314
V.VAT 2,188 711 4,009 1,566 |VAT=5%
V1. Project cost ([I] + [1] + [II] + [IV] + [V]) 45,956 14,929 84,179 32,880
Higl : JICA R
% 4.6.10 Espana-UST B HAHE/KERABRSE
Espana-UST (Pumping Start during flood) (Unit: million*JPY, million PHP)
Work Item Total Eqijig?(lem EqL;\;(aPIem Note
F.C.(JPY) L.C.(PHP) e ( )
Sub-total | 22,900 6,445 39,400 15,389
Il.Non-construction Cost
~ 11 Administration Cost - 707 | 1810 [ 707 [+ 2411+1V)3 5%
11.2 Consultancy Services Cost 4,964 | 831 | 7,002 | 2,770 |8%(DID), 10%(SV)
11.3 Land Compensation == 74 190 74
Sub-total Il 4,964 1,612 9,092 3,551
Sub-total for [I] + [II] 27,864 8,057 48,492 18,941
Price Escalation Rate
[l Price Escalation 1,522 880 3,775 1,475
|1V.Physical Contingency 836 242 1,455 568
Sub-total for [I] + [I1] + [III] + [IV] 30,223 9.179 53,722 20,984
V.VAT 1,511 459 2,686 1,049 [VAT=5%
V1. Project cost ([I] + [I1] + [IN] + [IV] + [V]) 31,734 0,638 56,408 22,033

Hidh - JICA FAAE

% 4.6.11 Buendia-Maricaban DFFEERE
Buendia-Maricaban area (Storage all + Pumping of after flood) (Unit: million*JPY, million PHP)
Work Item Total quji;s;lent eq;j\;'aplent Note
F.C.(JPY) L.C.(PHP) W) I
|. Construction cost (Direct cost) 43,000 18,983 91,600 35,778
II.Non-construction Cost
1.1 Administration Cost 1707 | 2370 1,707 [(+11.24111+1V)"3 5%
1.2 Consultancy Services Cost 11,484 1,922 16,406 6,408 |8%(D/D), 10%(SV)
11.3 Land Compensation - 920 2,355 920
Sub-total Il 11.484 4,549 23,131 9,035
Sub-total for [I] + [II] 54,484 23,532 114,731 44,813
Price Escalation Rate
111.Price Escalation 4.011 2757 11,070 4,324
1V.Physical Contingency 1,883 1,521 5,778 2,257
Sub-total for [I] + [II] + [I1] + [IV] 60,378 27,810 131,579 51,394
V.VAT 3.019 1,391 6,579 2,570 |VAT=5%
V1. Project cost ([[] + [I] + [I1] + [IV] + [V]) 63,397 29,201 138,158 53,963

Hi : JICA AR

% 4.6.12 Buendia-Maricaban ) R EiHE/KBAIAZE

Buendia-Maricaban area (Pumping Start during flood)

(Unit: million*JPY, million PHP)

Work ltem Total Euni;aYIent qu;milent Note
FC.WPY) | LC.(PHP) i) fial)
|. Construction cost (Direct cost) 32,000 12,382 63,700 24,881
Il.Non-construction Cost
LT Administration Cost____ — 1,165 2,984 | 1,165 [(1+11.2+11+1V)"3.5%
11.2 Consultancy Services Cost 7,986 1,337 | 11,409 | 4,456 [8%(D/D), 10%(SV)
11.3 Land Compensation o 917 2,348 917
Sub-total Il 7.986 3.419 16,739 6,538
Sub-total for [I] + [I1] 39,986 15,801 80,439 31419
Price Escalation Rate
|1l Price Escalation 2711 1,957 7,722 3,016
1V.Physical Contingenc: 1,200 474 2,413 943
Sub-total for [I] + [I] + (1] + [IV] 43,897 18,232 90,575 35378
V.VAT 2,195 912 4.529 1.769 [VAT=5%
VI, Project cost (1] + [11] + (1] * [IV] + [V]) 46,092 19,144 95,103 37,147

HidL : JICA FHA
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(1) Espana-UST Area

& 4.6.13 LTHINAEBEMESR

- . Land Status Zonal Value Lar.\d RMEEED 258 N‘?S'.Of TR s Compensation for Total
Facility Occupation area (sq.m.) (ERETTEN D) PhP./ m2) in Zonal Value existing for houses Residiential buidings PhP)
. (PhP.) houses (PhP./unit w/ 40m2) :
a. Storage all +Pumping after flood
Departing Shaft 620| Private 26,410 16,374,200 0] 0 16,374,200
Arrival Shaft 620] Government 6,000 3,720,000 0 0 3,720,000
Intake 1 544 (17 x32 m)|Private - 6,510,000 0] -| 0| 6,510,000
Intake 2 1,100 (55 x 20 m)| Private 6,600 7,260,000 40| 400,000 16,000,000 23,260,000
Intake 3 648 (27 x 24 m)| Private 26,950,000 0 -| 0| 26,950,000
Total 60,814,200 40 16,000,000 76,814,200
b. Pumpinmg Start durring flood
Departing Shaft 560| Private 26,410 14,789,600 0] 0| 14,789,600
Arrival Shaft 560| Government 6,000 3,360,000 0) 0 3,360,000
Intake 1 544 (17 x32 m)|Private -| 5,880,000 0] -| 0| 5,880,000
Intake 2 1,100 (55 x 20 m)| Private 6,600 7,260,000 40] 400,000 16,000,000 23,260,000
Intake 3 648 (27 x 24 m)|Private -] 26,950,000 0 - 0| 26,950,000
Total 58,239,600 40 16,000,000 74,239,600
(2) Buendia-Maricavan Area
. ) Land Status Zonal Value | Land Purchase Cost Unit cost fgr ISFs Relocation Cost of Total
Facility Occupation area (sg.m.) (Government / (PhP. / m2) (PhP.) Nos. of ISFs relocation ISFs (PhP)
Private) : . (PhP./ISF) (PhP.) 5
a. Storage all +Pumping after flood
Departing Shaft 600]| Government 22,000 13,200,000 0 0 13,200,000
Avrrival Shaft 600| Private 15,000| 9,000,000 0| 0 9,000,000
Intake 1 3,266 (71 x46 m)|Government 150,000 489,900,000 0f 0 489,900,000
Intake 2 2,000 (100 x 20 m)| Private 70,000 140,000,000 0) 0 140,000,000
Intake 3 3,200 (80 x40 m)| Government 55,000 176,000,000 0) - 0 176,000,000
Intake 4 1,568 (56 x 28 m)| Government 55,000 86,240,000 180 30,000 5,400,000 91,640,000
Total 914,340,000 180 5,400,000 919,740,000
b. Pumpinmg Start durring flood
Departing Shaft 530|Government 22,000 11,660,000 0 0| 11,660,000
Arrival Shaft 530|Private 15,000 7,950,000 0) 0 7,950,000
Intake 1 3,266 (71 x 46 Government 150,000 489,900,000 0] 0| 489,900,000
Intake 2 2,000 (100 x 20 m) [Private 70,000 140,000,000 0) 0 140,000,000
Intake 3 3,200 (80 x40 m)|Government 55,000 176,000,000 0] -| 0| 176,000,000
Intake 4 1,568 (56 x 28 m)|Government 55,000 86,240,000 180 30,000 5,400,000 91,640,000
Total 911,750,000 180 5,400,000 917,150,000
Hi : JICA FAE
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%% 4.6.16 Espana-UST Area HIHEEXE
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kR IVNEE 16.40m 13.20m
FER 2,489 (& H 1,604 (&M

Hidh : JICA FHE
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SFOE EEMFEHFE

AT TR LT KR RIS DWW Tl = U 7Tk & s L7256 € O sk O 1EE
FPEHICNE L 72 5 FHICOWCHEEE U, S O = MERFE BB H 2 B L7,

Flo, AHBOER DA R OFEIRITEE LT, AHEAE U MR L2 E K O ERIZDN T
ERa b

R 2HEBIZOWTLLFICRH#T 5,

5.1 EEMBEEHEOME

AR Tl 7o PR R i 28 OISR FIR I AUE L7 tine (M FRTREE) ORRESE M Tik%2 b
ST R O EHERFE B A RET Lo, £z, ST O/ & B0 iRASCERHER IS X0 BEAFHRKES
YRS OEEHEREHOR LR L, EEMERERE AR EOSE & Uls, EEHERE B
DREICHIZ->TE, MEEOHEZRE L, =2 haRE L,

51.1 EE#MIEEHEOERLFEDR
AR BREHE T UL, SRR OHKIERE (M FRTRE) OBREN T Ic SN D L oI, HEER
MEFFEBR AT 5, EEMERFEHOEEGMIT. ThTholukn, ITEE. 26N E &0,
UK B3 2 BEFHEK I O MEFFE BT RER LN SN TV 2 EHEB O THIET 5 H 0 L)
BT 5, EEMERFEEICLERMERTE B 1, POk, 72 D NS EFRED 2 SDOEEI /0T TRlik 3 5,
(1) BEKKFOIE KRR B
U S CAE T 2 KR OSEE RS O A L EEDOHIVUILL TO LB TH D,
T2 TR, BOKIEEIC L BRI S BUK O A28 U Ciisx (M FITRE) ~0 itk ok
ABRGGEH . IROBEIKA~OM IR 21T 5 £ TO—EHOMEEIZ OV TRERT 5,

1) EMEEARAEEIC X D BUK 0 ~O M 72Ri AR IO AR

a) HAKOEKO~DOWABRIEE, FEWREICEVBUKOOMRENLZ 52 L2, BF
PR BRI E ~O MR HANHE STV D Z & 2GR T 5,

2) HFEEKOPEK, R, 1ER

a) FFEROLAIX, KK TH, BHPEKROE G LA B —E 28 2 72 B THEK
MY D,

b) HEAK T, YHE, BKOFERNFHEINRNI L 2KBEREIC L A%, IFEE
NOBREIT D, BFRENOLERBERIEENHER CE BT, FEEZRAL, F
flEE A BT 5,

¢ IEIEXEILEIEVEEERERIC X 0 iFREE OBEHE 4 15+ U, BEME IS L7 iy <ouk &
WP 5 2 & 2 B ER]T 5,

d) FETREEEREIC L BIERIC L - THRESNIZREYCILBEW IZITRE DA 3 — N
IZRRE LIS X 0 IFRRE PO S ICERE Sy MZED L, ko b o
FHEKAR S FIC L0 HEH L, BRI T F S AN T HNICRE S -o L —
ZIZE 0T 5,

BoKFEAR, EROEEHERFEBOTZDOIEEEITH 2 L2k D | ROBIKA~DORIISHEFAEE S

iy

=



(2) “FHIRE O R B
B CIRE T 2 FH R OEE MERFE B O H LAFEDWRILZLL TO L B0 ThH 5.
Z TR, UK OEEMERFE BIER IR 2 T, IR0k (M TITRE) OMEEs 1
INCHRI SN DT DICEE L 725 TR GRIKE) ORI OWTRET D,
1) HFRRE N O SR & FH
a) IrRENEEZ BRICE Y i L, 2R, OOEL. KR EDRFENRNZ & OMER
T

/.

-

Do
b) FENFRO NG, FEMARFHRCRHMm 21TV, JRKZRE L, BERRIREH
o FERHIZ DUV TR B CHETT 5.,
2) EXIHHEEROIRST - R
a) EMREAAERE, L= JoKR L T E ORI OBEMR 2TV, SRR D
MEREICRIED 70N 2 & 2R T 5,
b) RENFRD LN GA X, BB - R CONERIEEEZITV., FBEMREZIT,

R¥

5.1.2 R TOBEENYICKIBRKAE
~ =7 BHEEIC BT D PR, PRS0 ERIZ20024 L 0 ~ =T EHTIEBAZE T (MMDA) 2341
BLTWD, R UK OEEHERE L OSE L5720, MMDA Y Lk L, 5.1.15
TEIR L7 RS B O E H S AEE ORI OV THE L, BEFHEK IR . Pk 0B FhElC
DN & BY A e L7z,
FERIILTO LB TH D,
1) PR O BB elER & BEIC O WL, BT I OREEOIFERESG I3 AICLUE, +
DBBENEEITEICLE DOEIS TEME L TV 5,
2) MMDAIZ, HEKEESE~ DN B PR OB ZHY LT\ 5,
3) HEKE L HEKES 2 A O OERMMERE R TRIZB L 22600 5~V Th 5,
4) HEKEEOWER L BEO T DI THS0E < /12T, 5004 OZKBEZEHA L T\5,
5) T HDOEKIMEITERE RSN ORITHIKEE OB L EE 2 < Ol a £ L T\ 5,
6) PEAKKSBICERMSNIEE I I OBEEOLOOTHEIT, Pk - PEKKEE OMR &5 &
BINTAEEIS00 FH JT Y fEfR ST 5,
7) PRGSO 2 0%, ISLEA— ML 72 0 172X I T ~Ef S T b,
8) MMDAEEEDYEAKMES32 1 T, 72 & ONCBIHT~ 57K, B, 9% OFERIHERE B D
FEMOT =22 AF LTz, £ SLUIREHO L ZRT,
= 5.1.1 MMDAHEKBIZEFDEZHITEEREDER

F TEEHMERE B ()

20104 112,495,321.46

20114F 132,065,471.22

20124F 155,433,456.58

20134 141,458,438.17

20144F 129,937,017.99
20154 (1-8°) 68,437,252.50

Hi# - MMDA



9) ERT— KH\%*%%®KV7@Eﬁ%@ﬁ%\%%%®$%%@ﬁ%\%ﬂ%%%\
IREHMR, RN KER. IR TBE. TOMART =Y JEIRHEOE TR S
fsnTns (Bl % 5122H),

51.3 BEINLHIEEHIFEEORFFEFE
(1) R PR

BUE, ~ =7 BRIk OPKE, BRSO EHIT~ =7 5HERZT (MMDA) 234
waéowaﬁﬁE\%%énfmé%mm%(%T%ﬂﬁ)Lomfm\74UBVE

IZBWTHIDTOEATEH Y, DPWH, MMDA DU ORERE & Jiti 5% o0 18 5 MR #LC B4 %
JUNTERRELEDETCHRNWEBbd, —5 T, BN O /G 33 O RN
DPWH & 725 Z EAHESNTWNAH Z &, b NT, BIFFA T DPWH M HREEHER% O 1E = MEFr
BT REOMGR EEHESHYOBMEZA LTS Z &5, DPWH % 1 HERHE B 2 1
B EARE L, EEMERFE B 2 B ET D,

723, MMDA 73 L TV 2 BEGRHEK IR & HEKESG OMERFE BRICEET 2/ U T 2G0T 720,
FHHE L) D MMDA 73 DPWH OF 3L ICB G- L, $& g ksl N BEAFHi R O 2h =1 72
EEHERFE 21T O 2 e HIf SN D, A% OFHEFREBPEIC %wf@ﬁﬁﬁﬁﬁmﬁmﬁﬁ
L% % DPWH, MMDA X5 #7222 TIT19 ZENLEEND,

(2) EEMERE TR

5.1.2 fi fLmtszﬁ%®#m% OFRIMERFEHE ASSET — 20D, JAMM o s

ZFE LTRSS 0T — 2 2T 5 L LT D@ Th D,

& 5.1.2 ARLEIEHKBSOEHMEREEREARE

" TOTAL NO. OF TOTAL DIESEL TOTAL AMOUNT TOTAL AMOUNT
Purr’i‘pa:‘(:llon Year OPERATING G;UOELL\I/\IE liter per peso per TSIIAI\)LIECSOEiT PAID TO PAID TO MWSS/ TOTAL COST OF TOTAL COST OF TOTAL
HOURS hour liter MERALCO FOR MAYNILAD FOR LABOR MISCELLANEOUS
(unit capacity) (hr) CONSzMPTIO FUEL/GASOLINE | o\ vep SERVICES | WATER SUPPLY
Pump (hr) | Generator (hr) Liters Peso Peso Peso Peso Peso Peso
2010 1,726.56| 38.37] 82,360 2,146, 32[ 2,671,347.00 436,126.35| 87,105.80|  2,511,009.75) 922,906.63 6,628,495.53
2011 2,026.95 69.07] 94510 1,368 45| 4,200,302.80 481,178.68) 91,491.70| _ 2,650,197.73 709,655.05, 8,141,825.96
1 nviles 2012 2,023.65 84.44] 99.435] 1,178 46| 4,583,744.92 428,788.50) 148,207.42] _ 2,711,189.24 263,116.32, 8,135,046.40
2013 2,213.03 60.75| 103,350 1,701 45| 4,642,829.75 425535.65|  135761.78]  2,937,162.68 207,753.95, 8,349,043 81
2014 1,300.06 351.42) 69,360 197| 44 3,074,052.10 508,290.88| 291,952.78| __3,446,531.24) 80,840.96 7,401,667.96)
2015 (1-8) 24363 82.62] 11,825 143] 39 462,265.05]  1,272,507.82 97,872.30] _ 2,199,721.7§| 1,950.46 4,034,407.39
(3.625 m°/s)
2010-2014 Ave. Ope. Hrs|  1,858.05] 2010-2014 Ave.|  2,279,920.06] 2010-2014 Ave. Ope. Cost 7,731,215.93
2010 1,375.26 134.19| 93,740 699) 34| 3,142,480.20]  1,288,863.30) 40,356.65] __2,688,681.18] 227,778.77, 7,757,160.10)
2011 1.493.@# 46.08] 102,860 2,232 45]  4,611501.90]  1,331,916.64] 604,290.57] _ 2,728,309.71] 203,651.05, 9,479,669.87,
N Libertad 2012 1,884,sg| 152.09) 131,640 866) 43] 571142500  1,307,773.21] 1180,730.14]  2,688,041.15 84,121.17]  11,062,090.67
2013 1,746.23 17.47 108,790 6,227 45]  4,801,156.50]  1,207.066.44]  1,733,635.34]  2,649,346.30 179,841.86]  10,661.046.44)
2014 1617.18 363.47] 114,970 316 43] 4,960,955.50]  1,265150.36]  1,096,178.92]  2,064,251.27 80,027.01 9,466,563.06
2015 (1-8) 725.25 50,050 36| 1,789,467.50 556,660.66) 498,428.14] _1,502,422.06) 47,754.80 4,394,733.16
(7.000 m%s)| 2010-2014
2010-2014 Ave. Ope. Hrs|  1,623.40) 2010-2014 Ave.|  6,490,769.95| 2010-2014 Ave. Ope. Cost] 9,685,306.03]
2010 1,259.46 65.58] 46,700 712] 32[ 1,502,206.00 410,986.80) 36.786.77]  1,978,350.07|  1,403,260.35 5,331,589.99
2011 1,315.66 58.91] 47,065 799) 43] 2,033,829.50 479,928.33) 47,430.68] _ 1,915,999.98] 205,163.77, 4,682,352.26
3 Quiapo 2012 1,782.78 87.2% 64,535 739) 45| 2,875,888.80 481,144.25| 56,329.02|  1,909,626.52) 69,675.01 5,392,663.60
2013 1,245.77 97.48| 46,155 473 44 2,019,456.25 461,112.93) 70,859.46|  2,016,375.25|  273,405.25 4,841,209.14
2014 1,391.33 170.85| 48,035 281] 23] 2,076,153.00 474,663.46) 87.933.01  2,063,801.60) 156,013.53 4,858,564.60
2015 (1-8) 163.41] 488.71 17,040 35 36 606,624.00) 246,389.46| 57,155.21]  1,440,911.37] 26,268.98 2,377,349.02
(2.375 m*/s)| 2010-2014
2010-2014 Ave. Ope. Hrs|  1,399.00) 2010-2014 Ave.|  2,307,835.77] 2010-2014 Ave. Ope. Cost 5,021,275.92|
2010 2,132.62| 69.46| 131,360 1,891 32[  4,213,04050]  1,161,038.20) 140,064.95]  3,546,252.16 735,956.37, 9,796,352.18
2011 1,903.12 47.24] 114,820 2431 24| 5079,461.00]  1,492,136.24] 180,617.14| 335,213.39) 645,042.27|  10,732,470.04
4 | Tripa de Galina | —2212 2,507.83 11.08 147,000] 13,267 44| 6,479,231.50] _ 1,589,748.70) 424,286.37]  3545,106.44]  1,000,361.85]  13,128,734.86
2013 2,240.27 72.59) 137,670 1,897 45]  6,151,011.50]  1,502,317.64] 213,931.90] _ 3,812,926.86) 846,548.32(  12,616,736.22
2014 2,417.42 43.@ 142,630 3,280 23] 6,118,60350] _ 1,572,091.49 567,112.61]  3,282,674.04) 236,986.74] _ 11,777,468.38]
2015 (1-8) 50155 319.83 73,210 229 36| 2,640,437.50 757,733.42| 508,814.06] _ 2,001,071.32] 12,343.30 5,920,399.60)
(7.000 m*s)| 2010-2014
2010-2014 Ave. Ope. Hrs| __ 2,240.25] 2010-2014 Ave.|  7,407,332.27] 2010-2014 Ave. Ope. Cost| __ 11,610,352.34
2010 2,473.71 30.94] 70030 2.263] 33 923.40 268,929.15| 44,886.40| _ 2,307,252.33 367.651.78, 5,312,643.06
2011 2,751.98 66.98] 78280 1,169 44 3,430,511.10 239,830.12 52,063.03]  2,326,949.57] 459,162.12| 6,509,415.94]
s Valencia 2012 2,194.45| 118.13) 66,370 562| 24| 2,891,004.50 192,424.05| 217,490.97]  2,451,316.44) 111,399.13 5,863,635.00
2013 1,700.99 66.00) 51,600 782] 45] 2,297,136.50 186,163.60) 57,775.66] _ 2,513,250.63 227,967.50) 5,282,203.89
2014 3,073.50] 38.45 61,100 1,589 42| 2,504,698.50 185,638.72| 182,402.60| _ 2,587,063.94 107,487.06 5,657,290.82,
2015 (1-8) 914.61 23.67] 10,050 425 37 374,362.52] _ 1,011,110.78 65,565.33| _ 1,667,420.54] 23,066.44 3,141,525.61
(2.625 m°/s)| 2010-2014 —|
2010-2014 Ave. Ope. Hrs|  2,438.93] [ 2010-2014 Ave.|  1,072,985.64) [ 2010-2014 Ave. Ope. Cost] 5,725,055.76)

H L . MMDA
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ERROYKESD 5B SEHR R FROMREE TR EZ G L, AT ol hRbinoT
WAHHEKIESS & LT, Aviles BEKIES; OFT — & 2 VN, AFIEIC TIRE L Q0 s B m 2=
DOUNT OTEE MRS B ] OHEE 2 37T,

Aviles HEAKBES DR > 7 1%, 2015 4 1 HICSfET 5 £ Tidk, 71 230 kW 7 F R OFfE i
RNy T M LTz, Aviles HEZKEEYS O 2010 4E 2> B 2014 4F 0D 5 4R O -2 TEHR RS 130 1,860
Kl CTh D DT, WEEEICHE T 5 L. 230 kW x 1, 860 hr. = 427,800 kWh THh %,

Z DERRRF K UE 2 R T D T ITAE Y 7,731,216 XY O TR AL L TW A, HEE &
B9 % & 7,731,216+427,800 = 18.07 XV /kWh & 725,

Z OHAMiIE, % 513 ICFEHE DR T OIEECZ OO B OB I LE R BREMY, AU,
KB, BHEE, AT A=V RREEEALTND, LTERN->TZ TR, BIHEYEDRS T
OFEHENERPEKR A FORZ D, ZOMME L 72 2 B0, 5o = 2 b HHEK
RNy 7 OiEfiRa A MEROEEHERFEHEO THIN—TEZILOLEEL, LEa X N EHEE
T 5,

MR EZIRE L TN D 2 WFTOBERM=Y 7 Tik, TNENUTOHNIEET IR T %
Bl T ECTH D, (4.36H. 446 HEM,)

(1) Espana-USTEMH—T U 7 : AR 7 714,500 kKW
(2) Buendia-MaricabanfiEffi= Y 7 : A8 7' Hi 779,000 kW

B LMBEREE LR THOCEE SN TWD SRET S & PR % 48 e & A0E
L. ZWVIZIFRE LT AE 0N ETNOEM ) 7TIZBIT 2 MEE &, b TN 74K 1 1E
BH1- 0 OFEEHEFF A MILTFO XS ICHEES NS,

(1) Espana-USTEM—T U 7 : AR > 711 714,500 KW
4,500 kW x 48 hr x 18.07-%> = 3,903,000%

(2) Buendia-MaricabanfgEfifi— YV 7 : AN 7't 779,000 kW
9,000 kW x 48 hr x 18.07%Y = 7,806,000%

TAZERE LT A o= ) 7 ORFEERES . £ 690,000 m®, 1,310,000 m® THBH Z &
Mo, FREEHT-V DK 2 b (WAEEOF L —2 g a2 k) (T, 57~60 <Y/ m® &
5,

1 [BD 7 NHKIZHE 722 A K (3,903,000~7,806,000 <) X MMDA D4 T DHEKES D
FEMMEFFE P T (2010 4E~2014 4E DX T 134,277,941 2 Y) D 3~6%IZH7- 5,

51.4 BEINDIEXDHEELHBRTE

RREROPAMERE (M FEFEE) OBMISRERHICAEE L& 5 b, BokBEIT, 3| Tilk7-
LBV, BEMHERYPKRTH D, £, PR ORHESMt & LT, DPWHOEfHFHHEIZ XL v 10
RSB~ O X IS IR TR EHIZ L O ST 2 D LRE L TS, ZD7s, FEROPEKIE
RO FBEE X, MeREE FIZI0MFIC DL b, 25— ELU T 0BG LD,

— T MEFFE BB R E DO T DI s O AL 2R E T 50BN H Y, T 2 TiE, 10—,
50% DR N34 L, 2541 —FE100% DT AN AET 2 6 D L RET 5,



(1) BOKFFOEEHERFEHE 2 2 K
5.1.3 Hi TR L7 e iR i o 2 M RERBHEZ A 35 &, 25 FFE ORI 100% DO FHE 23
108, 50%DRTEEAY 2.5 BIFEAET 2 Z L1220 &=V 7 TlE, 25 4 TLL T O E HEkr
BHax Men, FEMME (50 FH]) ICHEERDESHERFFEHEIX ML IFETORLT,
1) Espana-USTEffi=V 7 :
100%§78 3,903,000-< > X 1[A] +500%H788 3,903,000+ > X 50% X 2.5[r]
=8,781,750X >/ /254F [, SHEMIMS0ERM T, 17,563,500-%
2) Buendia-MaricabanfEffi= Y 7 :
100%§764 7,806,000+ X 1[A] +50%H7E] 7,806,000+ X 50% X 2.5[r]
= 17,563,500~ 254F[H], FEEWIHS04-MH T, 35,127,000,
PRI HHKMERR O I, BB IIXILEMIT S 42 FEhi LT, TOHELHET H X
THDHMR, T T, BEEENDS EFRO XS ITE Lz, FEHICOWTE, REFECTRETT S
VBENRB D,

(2) FHEEFOEEMESFEH R b
R RO MERFE L, BRSO O ERERR 7 EDEER FIR L D | D=
Z MiE, 511 #i (2 TEM L7z Aviles HEAKIES; OFERMMEFFEH 2 X NOEHHEL b &1T,
Espana-UST i U 7 Tl Aviles HEKEES OFRIHERFE L2 X R 3/365(3 H4y) 5t L L.
Buendia-Maricaban gt U 7 CiX, Espana-UST T U 7 I CRFREE OB NITIE 2 1%
ThoHZ b, 250aAx MaFtEL, LTO XS IZEE L,
1) Espana-USTEfi—=V 7 :
AvilesHE KB4 T MERFE HL 2 2 17,731,216 X 3/365 = 63,4452 /4F
2) Buendia-Maricabanf&ffi—=V 7 :
AvilesHEAKBEIGH TFHIHERFE B 2 A 17,731,216 X 3/365 X 2 = 126,890 /4
FROBMEITRARBEO i 2 2 b TH Y | A% OFEMRFTELRE T L2 OB E 21T O B
(ZEE 72T 21T O D B D,

(3) AFMEREAHERF AR A
EROUARE, FHEOHFEMIR M E LD EUTOLEY Thb.

Gy 7 UOKIHHERFE BE = 2 b PR RFHERFE P = X b
(FEHIFB0FEM O LI TH) (=Y 5)
Espana-USTfE#— U 7 17,563,500 63,445
l;uendla-Marlcaban o fff = VU 35.127,000 126,890
& &F 52,690,500 190,335

iR JICA FHA




5.2 SHROFRE - BERDERE
AR TR L7 M s B SR EICBR L. MEhE e T O B3 - 12fVE, BERIZOWTUT
DEBVIRY F LD, WEFEOWH I ERHRA, BIERORM TRENLETH D,

(1) 2L CTHREE R BUK DR

AE DA TIE, DPWH 2832 L TW D BKFRE ORISR 2 2 L | RAKIE OBAZE 72 Hilsl o
B 2R <, MR R A VER LTz, 2005 fE~ 24 —7 5 VIlEICBWTIRR SN0
FIPEAK KA & ECHEK IR 2R D, BN OB 2855 F B o HEK XKk o itk Z Hh R R
HE A~ 2 FHHE L Lz,

BUKHLA X, Google Earth b CHIMLOfERA ATRE & b 5T 24878 L, sk OWEN 1 1
T U NEREB L, BRI L FO YRR LT,

BTN Lo T, BUKKERR &2 &% 3 2 DI +53 72 TSR T & 97, BUKHEDOREEFEITIC
TRBVERREF NN Db olz, REMETH A=A OBUKMR & 725 L 5 FE 2t
M THD, o, BEBRBUKPERTE D L9, LEMITET LOoARERARE 2 LI LS
KB R O, £io, KEFERIER R O 28 LIS Ot & BTE O/ it & O S EE
Thd,

(2) BEfFHEKEEOERIE T X | LR OMEE /PR

R LM PR E X2 OBUKMRRIC A 7 U — U ZRiE L FilE T I OWmAZ LT 5D,
PEAFHEK IS O @AM 22 IC £ 0 . BOKRRCBUK 023 RlET S TEIND Z L oL 5| F
HEROPKEDIERIEENEETH D,

Fio, BEFHEOKEBICHERE L LR OHBR b EECTH D, BUKMRRIZERE LIz A7 U — 103,
FlETIDRAEES ZEIETEDD, LROFAZBET D 2 LixtHiskiavn, — B FIFRE
~NEWRTWAT D &, G LR DPKRO EWRENRKRE 720 | BEKRHIR Y T ~OARHRK
X< b, MEEANEAT D,

ZORMPD L, EEREOBEFIKEOFRET I . TR OMIELRYERA D CTEETH D,

(3) HUTHEERM D FHHERR & HiEWT LA T T b DOIRIE

R LIHREMEO LA T U MIAF LM THEEMOERE b L ITER LTz, S%T
R OIEREFEMMER L, P RIS, LERERIEREZRE L, bRV O
Wi OBREZRET D Z EPBETHD, LTORLEIZIE SO THERAZITV, HIC L2
IRHEROBE, LR L THOREZRKEILT 2 LPREETH D,

(4) VEERMEEBELIZLAT U NOWRE

PR LT MR TR R 25 R xtIn & 72> TR Y . 50 FmesRpEMICH LTIk, LEIFEE
R L TRV, REMETOFMRRENLETH DM, 25 FEMRLE (B Z21F 50 FieR)
ZHRGT D72 0I2iE, BEOKREHRRICB VT, flziX, IFEEOmNEE RN E L, §E
REHEKZAT O 2 EREVPMEL D, ZO%E, MTIFRE ZENRVSHIETEDL L9 Y



PN HEWNKIERER O 7 A TR L TBLMERH L, T2 B & T 5568120%.
nﬁ}—ﬂqﬁ%}ﬁ B ORI EITV., HIERIERNE 72D X9 BREENME L 70D, IREE
OBREERFHZ B W TEEM eI N L EN S,

(5) Maricaban )11 D7 A &9 5 i o0 w0 B

A El DR R %212 C Buendia-Maricaban &4 — U 77 @ Intake 3 35 X O Intake 4 (X, Maricaban
DB HUKT 5 Z &1272 5, Maricaban JI[IFHESE L TV 5 BUKHisE O sz B8\ T, —#8, #
HIEW 72 ERHCE I STV WRER S 5, FrEOBUKE (DitE) ZHHET 5729
VERERETELITV, ERBUKEITZD X OBET 20ENH D,

(6) JRIEMEATIC X DTS O RS OHEE, 72 5 ONTIR /K KIRARTY OHERR

R L P IER T R T, HEKRIZ KEMNICHRE L, BUKIERRIZ T D 23 & & E
LTW5, WERETIX, BUKKiRX DG a2 M < 3E L, FEEOUMAKSHNAKILE DK D /8
A= RMEL, LEMITY I 2 L—ra U ETD, WTOEEIZEWNTHEEITHASCH
KL ZPIIETEDL Z L 2R L TBL ZEDBRETH D,



B6E TnT ¥y FOMEERTM

6.1 HIERFTMOAE

6.1.1 EIRR B KU NPV

National Economic and Development Authority (NEDA)D T A KT 4 v & 5EIC, AHETRES N
PR UER R IZLL N O FNE TRRF AN 2 FE i35
(1) UWoKHEEDIHE iR T 5
2) WEIEB Z Lo, RAWERMZRET D
A3) FEOFMmO =0, BULOWAPEEZEES 2
(4) FEAV/FEEEL T, MRS ICHEFEEZREN L, BRI EEERET S
(5) FHA Y [FEE L ORI EFO ARG ER (YR & LTRET S,
(6) PR AR &R F 20 D HEI L. RS B NFBINAS R (EIRR), MIBEMENPY, 3724
H B-C)F DFEIEIC KV FHEED FAT A REME 2 MEET D

EIRR Z7mY =2 F T4 7EHIMICOIZ> TORKE AR P ERFHEROF Y v 2 T7u—%H]
WCEHHET 2, ZOEIRR [FRAE R EELFGFHFE L ERIN TN D,

< C, _ tiT: B,
1+R,) 1+R,)

T= 70yl N4 7 DEEE

Ct= 7u¥ = bI4 7 HEREOFLEORFEIA POF ¥ vaTn—

Bt= 72 Y=/ T4 7 HERROFEDOREMEROF ¥ v a7 m—

Re = BU/EAME TR =2 A F ERFHEREEAFEL T 5 K9 eRgl
HUBLEREE(NPV)IE [B-C) T = L2 BIRL TR L BRIZ L > THR B

NPV =B-C = -

EIRROSEITIE, ERA Y & S D HIERGI R L O T, BIEHIGIHRIC K DINPVORTE T,
LS O BAEMAE S 2 A S OBEMIEZ 2 LS W BN EOECTHIUL MiTF o7 ey =7 M5
WS DI 7R B 5 2 & iR S AL D,

6.1.2 With/Without Project

REAIL, 7 ey =7 FOLORFIZELZAE L T, 2 A M EERL T 5 2 E0NERTH

5, FOKBIZERT DL, 7ry= 7 MFE IR WEA (Without Project) & 7'm =7 Q3

Fhi < 5 HA (With Project) % il 45 & 2 oo W7 D745 (A) =With Project — Without Project,
RODHZ LT D, BIROT vy =7 M3 filt S ITHE— DB L HIo 2 D L) Bl T oY
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=7 FREOGEITIE. TOESOERITDND 0T VN, iR v Y7 MBR#EREEE L5
L7z o7 ey x s FRPAT L CEBE SN DAL, £ ORBERHOSEN A N EfEIRT
BAMEZEOZ LITHLDOEENLETH D, KA7a V7 FOBAITIE, 20054FEHEKMPATELE L
TU %, DPWHIZ, 20054F-HEKMP (L04FEfE=R%f5) ITHD& DD, 26-50FE kb2 Hig L, —#f
I W TR ZEIE Lo o5t R & blss L7, AR 17 1) BB 79 25-506FEx i 2 EBLT 572
WIZ, KFEICBWNT, ZOREO—HE LT, 1) 17 ¢ ETEETHIEKEBEEZE L, 2k
AL E LTOMT bR VHNZTER LR E 2 RE L TnD, DFE D | D)EKEERE & 2)Hk
KA A 2 OFEAji A3 T & THIO T25-504F%f IS FIRE & 72 HEFE & LT D, > TAFHAEIZ IV T,
PKEZEDO—TE LTHT b 22T AT FHENZ DWW CORF M 21T 5,

6.1.3 FHMBEXRITOT Y b

A OFHiixf %~ 1 ¥ = 7 b iZBuendia-Maricaban— U 7 1 J. O"Espana-UST= U 7 (23317 5 kK xt
RKTHLIZN. 7uy=z/ O3 A NEfERO R =T REEIZ—F LT DEKBIM T2 5 5ok % 46
OLHFHEOHL DT ERET D,

6.2 BHEER

6.2.1 FEZmOBRER

BRI I D REF HARIT AR 2 & L ERERIHE OIRLEED & 72 5 EEAREF (H4E & BRI
D 22K SN D, TR & 912, FEMICIT, EROERIT, 1) ZERSFEE~DOEER
Do 2) REEEBEER A MEBEE - UKD RN D ERO ST 3) R A MERER DY | 7. [
EEROREEEARIE, 1) ikl - B . 2) st icimid . 3) LR Mg 5
RS 5,

FIREGRE~
DY EWAD

T B
o k

BOKPE D
ZZidiEml -

T A ek

T e
% b

g
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HEAN
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6.2.2 BEEBREED-OHOEREMDEKE
HARMICIIBEERE Sy v 7~ U S H)ITIKIESEE T = — XIV&V) 'OffHids L O (2015

) 2L TV,

(1) Built-up Area OEWE L OBNOZ/M « HAEFE - (LR
Built-UP-Area WO EWFEZ TELOB Y IZHF L TV 5D,

#+ 6.2.1 EWEENKEINE
REGION / PROVINCE / CITY Industry Major Division
/ MUNICIPALITY B D E F G H | J K M N Residence
MANILA 001 | 074 | 000 | 002 | 525| 117 | 038 | 044 | 113 | 019 | 045 | 0.60 89.62
MANDALUYONG CITY 000 | 063 | 0.00| 0.06 | 3.06 | 08| 0.07| 026 | 060 | 019 | 0.63 | 0.44 93.21
MARIKINA CITY 0.00| 086 | 000 | 009 | 472 | 137 | 018 | 030 | 135| 015| 041 | 0.60 89.96
PASIG CITY 0.00 | 080 | 0.00 | 0.06 | 312 | 059 | 0.04 | 022 | 039 | 018 | 033 | 041 93.84
QUEZON CITY 0.00 | 0.81 | 0.03 0.08 | 4.21 1.14 0.11 | 0.33 1.33 023 | 051 | 0.50 90.70
SAN JUAN 000 | 1.03| 000 | 011 | 642 | 138 | 015 | 048 | 144 | 025| 0.67 | 0.83 87.24
MAKATI CITY 0.02 1.15 | 0.07 0.12 6.19 | 2.70 | 0.35 1.05 | 3.59 0.40 | 0.70 1.12 82.56
PATEROS 0.00 | 142 | 000 | 000 | 265| 079 | 0.05| 022 | 048] 012 | 052 | 054 93.20
TAGUIG 001 | 053 | 000 | 001 | 193 | 062 | 0.04| 0.09| 030| 013 | 0.18 | 0.27 95.89
PARANAQUE CITY 0.00| 088 | 001 | 006 | 417 | 118 | 015| 038 | 118 | 0.20 | 0.49 | 059 90.69
KALOOKAN CITY 000 | 083 | 001 | 006 | 417 | 118 | 045| 038 | 118 | 0.20 | 049 | 0.59 90.69
NAVOTAS 0.00 | 0.88 | 0.01 0.06 | 4.17 118 | 0.15| 0.38 1.18 020 | 049 | 0.59 90.69
PASAY CITY 0.00 | 049 | 0.00 | 0.02 3.42 0.94 | 020 | 031 | 047 0.10 | 0.25 | 0.40 93.41
MALABON CITY 000 | 049 | 0.00| 0.02| 342 | 094 | 020| 031 | 047 | 010 | 0.25| 0.40 93.41
VALENZUELA CITY 0.00 | 049 | 0.00 | 0.02 3.42 0.94 ] 020| 031 | 047 0.10 | 0.25 | 0.40 9341
LAS PINAS CITY 000 | 049 | 0.00| 002 342 | 094 | 020| 031 | 047 | 010 | 0.25] 0.40 93.41
B: FISHING I: TRANSPORT, STORAGE AND COMMUNICATIONS
D: MANUFACTURING J: FINANCIAL INTERMEDIATION
E: ELECTRICITY, GAS AND WATER K: REAL ESTATE, RENTING AND BUSINESS ACTIVITIES
F: CONSTRUCTION M: EDUCATION
G: WHOLESALE/RETAIL TRADE AND REPAIR ORVICES N: HEALTH AND 0CIAL WORK
H: HOTELS AND RESTAURANTS 0: OTHER ORVICE ACTIVITIES
g Xy v 7= U XTI IBHEFE 7 = — X IV&V
PeEEHEE OB L LTI, TRIORTHEEZRM T2 L L L,
& 6.22 HEBEHTROREMN (BHFMEHE)
H. Effects/
Assets STotaI Building (fl) E,)Ausrsaebtlse : nv.* Ad\d/;iclluf*S)
ample (Pesos/ unit) . Stock(*2)
(Pesos/unit) (Pesos/unit) (Pesos/day)
1. Residence
A. Residential Unit 155,765 99,248
2. Industrial, Educational and Medical Facilities(*5)
B.  Fishery 31 1,802,474 5,949,956 6,146,798 135,412
D. Manufacturing 15,229 1,910,265 2,459,588 22,419,920 61,497
E.  Electricity, Gas and Water 12 1,131,865,727 343,180,557 89,638,170 4,753,056
F.  Construction 651 1,910,013 3,548,461 23,148,315 129,735
G. Wholesale & Retail Trade 82,074 560,054 326,313 8,782,541 17,756
H.  Hotels & Restaurants 19,382 2,252,393 471,710 163,253 11,700
l. Transport, etc. 4,841 7,720,985 10,204,521 2,485,306 319,141
J. Financial Intermediation 12,392 7,063,874 1,242,379 262,409 281,983
K.  Real Estate & Business Activities 18,915 2,080,328 736,221 16,408,026 54,416
M.  Private Education 6,052 6,345,506 878,587 149,227 45,668
N.  Health & Social Work 6,202 2,374,027 1,422,910 903,628 25,420
O.  Other Community, Social and Personal Services 2,196 4,295,673 843,818 391,871 39,671

HH - oo 7 ) S IR EHE T = — X V&Y

! Supplemental Agreement No.1 for the Consulting Engineering Services for Assistance to Procurement of Civil
Works and Construction Supervision on the JICA Assisted Pasig-Marikina River Channel Improvement Project,
Phase 111 (PH-P252) Upper Marikina River Channel Improvement Works (PMRCIP Phase IV and Phase V)
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WERICONWTIE, FRIRTIHEY
% 6.2.3 BKEANNEEHEE

Inundation Depth

Over Floor/Ground Level

Item BelowFloor = 1o 049 0509 1019 2029 More than

/Ground Level

m m m m 3.0m

1 Building

a. Building** 0.000 0.092 0.119 0.266 0.38 0.834
2 Residence

a. Household Effects 0.000 0.145 0.326 0.508 0.928 0.991
3 Industrial, Educational and Medical Facilities

a. Depreciable Assets - 0.232 0.453 0.789 0.966 0.995

b. Inventory Stock 0.128 0.267 0.586 0.897 0.982
Note: *1 In case of all buildings, floor level is 15cm hlgher than the ground level, because t almost all buildings have the threshold of

around 15cm in height in front of their entrances according to the field investigation.

H [ AEE TR T~ = = 7 ()

(2) EAKEEMIC &5 0 LR
Vo T SRR L CRBAS K E RIS, — RSV IR O 7201 (i 1 >
e S AU B A, BRI & B EPHETIOM L1135 £ O OB K B HLEIT 627 T
s,
%624 BABIOKRI-ETHEH

Inundation Depth

Above Floor Level

Item o Below Lessthan 05099  10-199 20299  More than
oor Level
0.5m m m m 3.0m
1 Residence
Cleaning (days) - 25 4.3 8.7 14.1 16.7
2 Business Facilities*?
Suspension of Business (days) - 15 2.1 3.4 5.6 75
Stagnant Days of Business after Suspension** - 0.7 11 1.7 2.8 3.8
Total - 2.2 3.2 5.2 8.4 11.3

Note: *1 Businesses shall be suspended during the stagnant days.
Hi : [E AR @G TR AR T~ = = 7 V() & 0 JICA FHAH1ER
ASOBILE LTI AKDHRARE~ =271 (£) TEDONAETE . SHEOLESES (WKL) %
ERL, DU LTV5,

(3) thaidE GEE. A%, kg wE

BOKDFAET UL, B, B2, YRUNEEOH S LR EL =T 2 825,
;@i?@ﬁm\%ﬁ@@iyAJTH@ﬁAFE%%%NWWQim@ﬁ%EE%%%
(MSWDO)IZxt L THEDOHE 21TV, MERKRERBAELEF T2 L1k D, FoTZ ot
DI IIBEE ORI R CIds E DA, EREOQ)~Q)OEEFAD LLRIZ L - THE
LTW5, ~=T BHEOBEREICBNT35%E LTWS 2D, AHRETH 35% &5,

24V EVES Y LS = ) I EE s () %EfETeE JICA, 2013
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6.2.3 REFEE~DHEFRLD

FREGE~DOWEITILE S I 2L —2 a3 U b UKER Z L ICRDFEE25D L ) ICEE SN,

With/Without Project?® 7553 % . BKRREE DML & L THER %,

BRI E A E R 2 RO (ROEH5r D

FEPEHRERA B4 =31, 5 (DQ) + D(Qi-)) (P(Qi-1) — P(Q))

[ QuIXi=0:3MEMER DOUIK, i=1: BFFEMEROUK, =2 : I0FMEROULIK, =3, 25F-fER DK, i=4,

SOEMER MUK, i=5 : 100FEFEROUPKEZ R L TV 5D,
D(Q;): iHt/KIT & Bk FE R B 4%
P(Q)): itk DI AR =R

HE) 12k, Kb,

* 6.25 REFEE~NOHEFBOES (B :million Peso)
Espana-UST
Annual
Retrun | Occurrence _ Flood I?amage Aggﬁgegf Interval Average Remarks
Period | Probability | Without With Damage | -1 tg Provability | Damage
Project Project | Reduction | heduction Reduction
1/3 0.333 0 0 0
2,093 0.133 278
1/5 0.200 7,430 3,243 4,187
4,208 0.100 421
1/10 0.100 10,484 6,256 4,229
4,191 0.060 251
1/25 0.040 14,019 9,865 4,154
4,352 0.020 87
1/50 0.020 17,025 12,475 4,550
4,508 0.010 45
1/100 0.010 20,265 15,799 4,466
Annual million
Benefit : 1,082 peso
Buendia-Maricaban
Flood Damage Average Annual
Retrun | Occurrence - - of Interval Average
Period | Probability | Without | With | D40 | Damage | Provability | Damage | Remarks
Project(1) | Project(2) 1)-©) Reduction Reduction
1/3 0.333 0 0 0
5,005 0.133 666
1/5 0.200 25,093 15,083 10,010
10,198 0.100 1,020
1/10 0.100 34,857 24,471 10,386
7,461 0.060 448
1/25 0.040 45,246 40,711 4,535
4,154 0.020 83
1/50 0.020 54,925 51,152 3,772
3,604 0.010 36
1/100 0.010 63,246 59,811 3,435
Annual million
Benefit : 2,253 peso

HiHE : JICA FHAE
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6.2.4 MEEHOESER
(1) Pt

PR DY EORESE A ZHEEFTT 2720100, BUERIZREF ISR L, il 2 & o THRERFH L HE
ST OMEN D D, BT IOE < OfIZ, SOKHIR~D T 7 & 2 & D WIEHFE AR ATEE
720, ZOWMPEBST DI TS AERE - 6% - —ERX LV o EREIEH OS2k
%, FOEEFEZ BN H72 0 ORFME S L CTHET 57201, ER—-A—HB%720 E0
FRERFMMEZ LA H L TWDONEMBLMNEND D, TODIC, HIkENKRAE (Gross
Regional Domestic Product:GRDP) 3 XN D pRkE LTH, AEARZHWD Z & L& LTz,

WAL LT EE4EE VT, GDP 2 W= BHIZLL To#@y Th b, ArfFT
AR @I FRE S22, REOFENITTEE & bITEATH D, EAkd—F
A NME#y, EERE B - EFE OB UL 2R T D, BT 7 —TIERE < EiR
FOEE, BB, A THRBIOEMNEORSEMN TH S, GDP IZIEFT - ik - BUH{EAD
INEENTEY RFREOE ] OFEE L U CHMZR T ExHi L 0 &> Ty 5, 2014 40 GRDP
(X 2E T 12.6 Jk~<2, EHE (NCR : National Capital Region) THJ 4.7 Ik~ ThH o7z,

74 VTR, FENERET2580E. R 5L EOANANDL, BELTWHH
DUVNTIRZ IR L TV D NABHEEFS TR D . A& TS [FBRICHER L7, 201544 H DT —
2 CiE, 156 FULEOADIERANN O 65%, FIZH@A D, 15 FLLEANICx L CREY)
T 65%, NCR T63%TH D,

U EDOBENGE S H S m /B A 10— A%7- 0 o GRDP [ 2014 4T, 890,000
Peso/Worker/Year T %,

£626 J4VEVEZESIUEHBICEITSAD, FEANH, GRIP X U—A%7= 1 0 GRDP

DR
Unit Area 2010 2011 2012 2013 2014

GRDP Million NCR 3,650,000 3,790,000 4,050,000 4,420,000 4,679,830
Php Philippines 10,110,000 10,430,000 11,130,000 11,920,000 12,642,736
Population | Number NCR 11,855,975 12,070,000 12,290,000 12,510,000 12,740,000
Philippines | 92,337,852 94,090,000 95,880,000 97,700,000 99,560,000
NCR 7,716,625 7,855,926 7,999,116 8,142,306 8,290,000

Age 15+ Number ——
Philippines | 60,100,000 61,240,000 62,400,000 63,590,000 64,800,000
Labor Number NCR 4,880,000 4,960,000 5,060,000 5,150,000 5,240,000
Force Philippines 37,980,000 38,700,000 39,440,000 40,190,000 40,950,000
GRDP Per | Php per | NCR 310,000 310,000 330,000 350,000 370,000
Person person Philippines 110,000 110,000 120,000 120,000 130,000
GRDP Per | Php per | NCR 470,000 480,000 510,000 540,000 560,000
Agel5+ person Philippines 170,000 170,000 180,000 190,000 200,000
GRDP Per | php per | NCR 750,000 760,000 800,000 860,000 890,000
Worker person Philippines 270,000 270,000 280,000 300,000 310,000
HH g *1 Philippines Statistical Authority, Regional Accounts of the Philippines with JICA Study

Team Estimates
*2 Philippines Statistical Authority, Employment Situations in April 2015 (Final Results)
with JICA Study Team Estimates
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Buendia-Maricaban O3S CTH L~ H T 4 KT~ =F BHEOFHREHE S > THEW
BV RANT TH D, 5, Espana-UST X E 72285 0 FHT & KPEDO BB NRET D HIX
ThoD, YRENE, 202 >OMXOAEFERINIIRE REND D03, IEMIZHIX O EFEN
o THREX RV, ROFRICH D X H 2, T 2 CiEf#{#EIZ, Buendia-Maricaban 13~ =7 E#H &
DAL 7822 7=V PEHI%E 890,000 Peso (25t LT 20% 75 A3, i )7, Espana-UST H#i1[X |31y
& BRE LTz, BIZ 20 /R el Ic 23 57291, 6.3 i T & L7 Standard
Conversion Factor (SCF) kO8> ¥ R E&HHEAZ HWTEWEZIT > T\ D, [FERICELE & R M
BT DITIE TG OELEMIET D48 MRH 5, GRDPIZH SCF AL, I HIZA2KD 3FHINR
REHIHB T LACE LY, ST v R EEER (60%) % F U TR % kb 7z,

& 6.2.7 EKRMEEEEE

= <¥iva Buendia Espna-UST

SRR % O J7#) #2472 V) GRDP peso/year/capita 1,068,000 890,000
SR AL FMEIE# O 2824 7- » GRDP peso/year/capita 892,848 744,040
per day | peso/day/capita 4,464 3,720

per hour | peso/hour/capita 558 465

Hi : JICA S

(2) GDP OHtR

2 2004-2014 D 10 FIC 7 4 VEVRFIFERE LWREAZZT T, A0— A4
D TITERISNDMELZ LEOTED | ~ =7 BMEIXZNLL EOMETHRE L7 2 & 2HEHI S
N5, 12722 ORID 10 4T 5 1994-2014 4£D 20 FERIOKFERIT 2.6% & FTRVME 2R L
TW5, &iTnz, EROFrE#Es OB BHAIZIT EF LT 72, Z2oEK Tikiz
L ORBEWEHBIIHRT 52 B THISND, BFFEHREDONTA—FLLTO— NGO
s B33 3% % 20 FEHOEW FAEE L TRETLHZ L LT 5,
(3) A g

7 4 U B OANAX 2014 FFE TOMRZE 20 B 2000 A B — R THINZ KT THB Y |
BEO AT 0940 HALHESNTNDS, ek L, ~=F EHEOANYT, B4 21
X B L. 1990 4~2000 4E1T 2.3%. 2000 £~2010 £ TiX 1.8% THML TV 5, A HT~=
FEEND, TTIHh, VP, T7F BETOREENL., FRHICE % 4.8%., 34%DKE
Fraingk L, #ili b EILIERHE L TWD 2 ER a0 5,

AK7ulxy FORGEHIT, BT 4, YA, =T HEWVWIFICEHEBOPLTHY .,
Z ORI O N TEBEICEE OARBLN S LT, A IZsifb Lood 5, fil)i, AREOHER X

T A= LR D EMARIE, RN S OEE), Li%‘@ﬁt%ﬁiﬂ?& L T Wz ko3~ 5wl
Téimb\é:#éﬁ%#&)éo O LR ARERICEIZR LT, AR ARICEL TX

AT AN, BT U VS bR D & AR HERE LT,

* Philippine Commission on Women, 2014-05-13 X ¥ %/
http://www.pcw.gov.ph/statistics/201405/statistics-filipino-women-and-mens-labor-and-employment

® IMF, World Economic Outlook, October 2015: http://www.imf.org/external/pubs/ft/weo/2015/02/weodata/index.aspx

b 74 Y ErEY =T BEEOERISRICAT - EEASE R — N~y SYER R JICA 2014
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Atk 30 FERNCIE - THER 2% THREZFIT 5 LRitET 5, Eito— AY47= 0 GRDP & A OHIN
DR EEDHLE T, BREFEEEDOMONTER SWICHRTT D,

6.2.5 BEHIIBEOBVELR

(1) HKIZ K HREFE BRI OB ELE

SR OFEFEMNG LD~ =7 GHRE O LEIL, BEXE WD XD B EURAEHX &0 M
KEF- -5 Cdh 5, Buendia =V 7 ONET D~ DT ¢ (IZEEEMZE, B, SmtoARMH%
REZMER LT %, Espana-UST-Espana [T KF=AIT U LT 2 @G HEHE L, HEhnbo~v=
TOTHOEZHR LIEEEMX TH S, OETD, I 6 OMXICEKINEE T X, XD
FERNRILDZZIT T, BT 2 ENRTERWEIT T, BRMERIEND Z OHIX ~DiH
&, FAICL 2L TERLS LD, TOEDIZRbNIRFRRIIELB oK THLRERD
DRd 5, POKBIEHFEREIT, £ 5 L@ - E VR ASBEROEREZ FRRICT 5 2 LTk D,
With/Without  Project CHEFAHESHRRAHERT LI T 2720 HUIBHIRIEHES 2R D X 9 ITERK
L7,

MRS (—RH2Y) =xdgHlcEEZ s AN X HEE—AH D s

B TEE - ANHZ POV TIE 6.2.6(1) THEFF 21T o E A2 WV D,
() ®BEZTH5@AN

1k N OREFIREN DO UAKIC X DA 2R 5 12iT, BAKHI OB EA O 2 ~— 22Tk
DIZGHH A — ANE729 D GRDP %z 3 U THUGR T EPEA KD D, L L7eds b xiGelio
ERE72 BN TIZBIT D65 2 WITHIBRAY IS /3 S AU B ER R HIFTE L eV, S BITIE.
WEMIRII~ =7 OFMETHY . Z ZIEA D% OFE B EE H D EpEH CRER
5 EWV)RFIFEHNITON TWDIHIETH D, 25 LERBEIAL L&D RFIHE~DOEFA
HZRHDHEZHIC, ZEFE TN X—=Y b vy 7HREOEFERTH 5 HIOHI
Origin-Destination % (OD Matrix) #{EM+5 2L & L2, ZZTIEMfEICL Y v 7% 1 A
CEXHZ D, M)y TOEFHIFROEEXTITo 7,

MYy TRER . Tiren 2155 Xy, No kG,

Xij: i/ = idby—=rj~0 by B — 8T 432

FFE MY v TRER : Tirien Xior Xi NG

Xjj: =V —vi~D Y v

FEROBEERT, WKLY —~DD Y — b 0@, FERICE D3 Y » T E
Koo, WIZY = WTORAE R v 7 E2KHETFBA D OERIEE LT, BKkIEEY —nbD
B - MY TR, FORETERM - KRITBA QARSI Lz, BERITKRO LD
272 5%,

T 74 ) L imiliER (DOTC) Tt 2013 4EIc~ =T BHIE % 432 2V — o8I LT, Bfife/S—Y v b Y v 73l

HEHEIT-oTWD, BHEFZ1T-7- 0D £XOWN, HAFTIZ. BRBIOD £4 AFL, Todmns, HEh, O b
U TROMG — 0 T L ICHER BT o 72, BICITHKILE sk 2 B0 BT IR S 2mESHEE N v 7L Y —
VEREL CHEHEITo T,



B, e Litien ZHjenXii

P by NS _iﬁfﬁﬁﬁ

ZOFER, B R 0=, Espana-UST #1[X T 2.07. Buendia/Maricaban #1[X ¢
47 LW ) HERHER G ST,

REMASBAREHEET 27010, LY I 21— a U LREEENRD AN ERAKRIG T
TR K A A A BT, EPIRISERRE A S5l B B A HERE L7, A O OSBRI A 0~ D
4L

AR X 15 FLLEARLER (65%) X Jr@Zns (63%) X B, &HIr A Nk
THEL T\,

(3) RFHSHEIDOHEST

TEEIRREZR J7 B R 8L, J7@#&27- 0 GRDP, MKMERZFE L T, £ 6.28~11 T8,
FHEAMHEZ Z N E N OHX THER L7e, x5 & 72 2 8KI2 L %5 Espana-UST H#i[X D4
FHES R BIFEIT 111 | 52/ . Buendia-Maricaban #1[X(% 703 i 52 LHER Sh-,

¥
1l

¥

%
e
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% 6.2.8

LEEAAODEE (Espana-UST)

NIV i PN 2.07
RARANA —H &7 RFEEK (Peso/Day) | 3,720
B R
Koy | A 05y- 10y- : ! w | P
05yr w/Pr 10yr w/Pr 25yr 25y_ Ll 50yr 50y_ o 100yr 100¥ W
- . Project Project [Project
oject oject
0.15-0.5m | 106,672 |49,614 | 145,655 (91,971 | 152,804 | 138,522 | 147,508 | 151,726 | 126,428 | 156,350 2.2
T 0.5-1.0m 3,614 82 7,488 | 1,988 | 30,242 6,325 | 55,430 | 19,482 | 89,187 | 41,864 3.2
I{EJ‘Y}%L é Im-2m 0 0 0 0 197 0 197 0 750 197 5.2
2m-3m 0 0 0 0 0 0 0 0 0 0 8.4
>3.0m 0 0 0 0 0 0 0 0 0 0 11.3
0.15-0.5m 90,422 (42,056 | 123,467 (77,961 | 129,52 | 117,420 | 125,037 | 128,613 | 107,169 | 132,533 2.2
{Ej%[ﬁ% 0.5-1.0m 3,064 70 6,348 | 1,685 | 25,635 5,361 | 46,986 | 16,515 | 75,601 | 35,486 3.2
eI
SN 1-2.0m 0 0 0 0 167 0 167 0 636 167 5.2
u] 2m-3.0m 0 0 0 0 0 0 0 0 0 0 8.4
>3.0m 0 0 0 0 0 0 0 0 0 0 11.3
FERE H 5k 208,629 | 92,743 291,728 | 176,849 367,000 275,301 | 424,734 335,245 478,459 404,810
RLEPS
(Peso million) 776 345 1,085 658 1,365 1,024 1,580 1,247 1,780 1,506
it JICA FRARA
%* 6.2.9 SLEBAALODESE (Buendia-Mar icaban)
Vb PN 47
=ARANH —H & 72 0 RiFHE K (Peso/Day) | 4,464
Wk e
X5y R 05y- 10y- § g y HE
05yr w/Pr 10yr w/Pr 25yr 25y_ 2 50yr 50y_ vy 100yr 100¥ W
- . Project Project [Project
oject oject
0.15-0.5m | 156,148 {106,385 190,590 |144,047 204,173 | 185,891 | 192,147 | 200,684 | 169,887 | 196,092 2.2
T 0.5-1.0m 55,471 (22,607 | 91,935 |54,010 | 131,353 | 115,040 | 179,575 | 156,692 | 221,611 | 190,940 3.2
I{EJ‘Y}%L é Im-2m 8,124 | 4552 | 10,863 | 8,124 | 20,343 | 13,641 | 29,781 | 21,637 | 39,050 | 33,527 5.2
2m-3m 0 0 0 0 0 0 0 0 820 0 8.4
>3.0m 0 0 0 0 0 0 0 0 0 0 11.3
0.15-0.5m 300,530 [204,754 366,818 (277,240 392,961 | 357,776 | 369,816 | 386,247 | 326,972 | 377,409 2.2
%g?ﬂﬁ 0.5-1.0m 106,763 [43,511 | 176,943 |103,950 252,808 | 221,411 | 345,619 | 301,578 | 426,523 | 367,493 3.2
%@ij 1-2.0m 15,637 | 8,761 | 20,907 (15,637 | 39,153 | 26,254 | 57,319 | 41,644 | 75157 | 64,529 5.2
u] 2m-3.0m 0 0 0 0 0 0 0 0 1,578 0 8.4
>3.0m 0 0 0 0 0 0 0 0 0 0 11.3
FERRME B L 1,080,038 | 633506 | 1,475,337 | 1,019,894 1,867,365 | 1,623,885 2,204,203 2,019,902 | 2458306 | 2,327,426
LR PS
(Peso million) 4,821 | 2,828 6,586 | 4,553 8,336 7,249 9,840 9,017 | 10,974 | 10,390

HiEE - JICA G A
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PL_ECHEE L 7= With/Without Project O#Y ELHD 23 ICHER 2R U T, 70y =7 b ORRFER
REUTOXSICHEE LT,
=& 6.2.10 BEFHE/EOF D ES (Espana-UST)

Flood Damage Average Annual
Return Occurrence - - of Interval Average
Period | Probability | Without With Damage | pamage | Provability | Damage
Project Project Reduction | Reduction Reduction

1/3 0.333 0 0 0
216 0.133 29

1/5 0.200 776 345 431
429 0.100 43

1/10 0.100 1,085 658 427
384 0.060 23

1/25 0.040 1,365 1,024 341
337 0.020 7

1/50 0.020 1,580 1,247 333
304 0.010 3

1/100 0.010 1,780 1,506 274
Annual Benefit : 105

|
Hilh : JICA FRAE
#+ 6.2.11 BHEBWIBEROHFE L {E2 (Buendia-Maricaban)

Flood Damage Average Annual
Return Occurrence - - of Interval Average
Period | Probability | Without With Damage | Damage | Provability | Damage
Project Project Reduction | rReduction Reduction

1/3 0.333 0 0 0
997 0.133 133

1/5 0.200 4,821 2,828 1,993
2,013 0.100 201

1/10 0.100 6,586 4,553 2,033
1,560 0.060 94

1/25 0.040 8,336 7,249 1,087
955 0.020 19

1/50 0.020 9,840 9,017 823
704 0.010 7

1/100 0.010 10,974 10,390 584
Annual Benefit : 454

|
Hifh : JICA SR
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6.2.6 R@EIE - EHFERBD

BE, ~=7O—HIK CRWNICE W tkBN & 2 &, POERSEOZ@ENFET 5 L SbhTE
0. BKOREITILIRICILN D,

HWAKDIZDOI, IRFRER N 2L T 7 B AHKRWGAITIE, Ol 2 @%@ Y it 5 58mi,
a2 R SN D, £ 9 LT RIAZEOREH 7 2 K OWREL, SRR, BICIFERIAG@IZ L > T
Gl Z &5 RIEEMIC L 2 POKBEAA B ORI e 2 Sk ORFHEEL L LTH EEh 2T ud
RV, £ LICEOHDF Y RRFERICHY T 5, RBEHREDORED A T M2
LH0E EMEICERET DICIE, ~ =T BHBRBET LV EF ST, VI 2 —varETHILERD
DM, ARIO¥EBHFETINEIT D Z L1, BEHIRNSRETH 5, TD=d, AR {E R
EELT, FRRo#Y OKRENRBEEZAWVTHREEZIT I,

A [ D AZ J@ B O ML R DK R X 9 IZBuendia-MaricanT™ U 7 ORI L 0 B A Z T D D
2. BV O (KOBMTHI) &K UUKEO I (KoCommonTHilg) S48 E L, — £,
Espana-USTHUBK DILHEIZ L 0 2B A 20T 2 O, WARAO IS (KOEspTHE) 36 KX UKo Hisk
ERET D, KOHIBIIMH S OFBELEZIT D EOMETH D, T DO WM R MR O 2 % %f 5
ELTEME/IMR S—Y > R U » 7ODREER L, 2205, BEMEANE N v 7KZ2HHT 5, A
& OHIIIHOKIC L D BITARARE L OMMETED b U v FIEBEICRFE SR AR TR L& T
WD D TIZOXREFN BRI L T D,

6-12



KALOOKAN Y

VALENZUELA CITY

QUEZON CITY

MARIKINA CITY

SAN JUAN

IDALUYONG CITY PASIG CITY

Legend

Zoning MUCEP_AREA
EconomicDi

[ leu
I evr

CommonT
[ et
l:l Espana

MUNTINLUPA CITY

3,500 1,750 0 3,500 Meteks

Hill : JICARRAS
6.2.2 HKIZKDiEimREiE
B O~ =7 BHE @I JAUE, FERIIC S ORI TR @BTE B3 D B b &) FidE
IZBWTH, TRIZHD L IIZ, ZKEE— FOEIGIE., $8E32%., BHZEION L5 TWVWDH, =
OFEFRZBA L CBKIC L 285 L 725 N v T OTEIN @I O EE 2T 5 LIBET 5,
# 6.2.12 2030 EX =S EHMBEICETHIXEE—F> 7

Person-km Share
Private Car 80,130 24%
Public Road Transport 145,956 44%
Rail 105,025 32%
Total 331,111 100%

8 : JICA/NEDA “Roadmap fpr Trnsport Infrastructure development for
Metro Manila an its Surrounding Areas (Region Il & Region IV-A),
Technical Report No.2 Transport Demand Analysis” , March 2014
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PLEDRBE R TLIZ, IRORIRT L DI, HEHIANO N v 78 E2RD, E— R =770%0 5
P O EEZ T L M) v T EREET D,

BHRIkoOLEBY TH 5,

FAEEP RNV v TRIENX . Tiriem Diriem Xij » M: KFGHIE,

Xjj : iy —=sAmbYy—=rj~O M) v

S BT HUEEE OPEKIT K B BINAS @ M R 2 2F [ A2 [R A (Rt IX D AR ZFRIE L 7= RIS
EB) LAHE L, ARHEER AR T %, Z 0 Tld. Buendia-Maricabani[X Tl3#9310 75 R
Espana-UST T280 i 23k b Z L2 b, ZOKEIC, TSt e L THOW =SB - B
M1 7- 0 OGRDPZ H T H ot T, M %KD 5, Buendia-MaricabanHi[ X Cix, 1,753H <Y D
8%, Espana-USTHIX TIE1,315 5 <Y DK & 725 Z E it &b, [AERIC, HHFEHT- D OHIFE
BEIZES 272012, MERARE29% % 3 U T 20154F D A @ PR E 4% . A A 36 L ONRH RCR 2 filk
DIAATEEAE & L C0244E Dl 2R D 5,

#+ 6.2.13 ZBERFHEMER

Unit Buendia-Maricaban Espana-UST
UOKERAHX O N U > 7345 @E) | Trips/Day 888,785 729,294
P | Trips/Day 233,310 281,069
J@€ | Trips/Day 1,122,095 1,010,363
7 Trips/Day 2,244,190 2,020,726
HEEERZE MY v T Trips/Day 1,570,933 1,414,508
AR BN A R ] Hour 2 2
FEFEARIRFH] Person-hour 3,141,866 2,829,016
WA Million. peso 1,753 1,315
ST A 14 115(2015) Mg peso >14 385
(B 2 51 (2024) a0 759 569

H ;- JICAFEAE ]

SEIOT Y =7 M~ =7 EHE RO UK EIE CIx 722 < | TN O REE sk o xf 5K F3E O FET ©
bHZLITRHETANEND D, —HIOBEEIT > TH | LOHIRARRFI KL Z D D TRITi
X, JRIEGHEE] - Ry N U —Z ZRIC LV | fhOHIE TOBKAY, REGHIE T OSBRI TR D &
IRDBEENESND Z LI D M, 22T a2 FOEAREIC L D UKD D R 72
IR OIREIC L ENR D Z L L HETH D,

8 A (Marginal Impact) & 1%, SIEOHEENRRD ST HEDLORIER B TH D, ftoT, BIROABIEM,
ook #E2 (Buendia (2 & > TIE UST,UST (2 & - Tl Buendia 3£) 2372254 (Without Project) OO RERIR I % 52
WCHEALSE R TH D, RELTZ2HMITBHMTOA U F B a—I2 L 0K - 2RO @ O 8T, 1-3 1
M & DRESRE7=, WKOGEITITMEMIIFICENT D L TPREINDID, FETLOREBLZTET L2 EITZ0OHRED
EBRHHZENICE L CND, INE EHRICHEFT 2R ERHHREY I 21— a VAKETH D,
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6.3 REER

6.3.1 HHKE

NEDAD &I Td H1CC (Investment Coordination Committee) T, #RFFHMICE L T, KA
TR 78 D T Bl A TS A% O E4% %% (Shadow Wagelt ) 0.6& L TRFEHZH BT L %
L TWDH72D, ZoREE WS,

6.3.2 RELTHEZEY

NEDAD AR CT# 51CC (Investment Coordination Committee) T, REFMIZEEL T, v v
ROl — b LCL2A MR AT 5 Z L 238 LTV D2, Sl OFARE R L v 4 EIESCF
L LT0.95% v 5,

6.3.3 {EIR FORFMIE LI

THICED 2 HE M X, EikdoShadow Wage bz RS EIE I, S OICENEHON, EFSE
FIRSGIN & 72D b DITx L TSCRa 3k U T, R liks 25RO 7-f5 R, Espana-UST= U 771315,078 5 /5
~2 Buendia-MaricabanT U 77 1324,335 5 XY NFE A h L ipo Tz,

iz <cruey=s FOFE@EIIL, 7 FI=A b—vay, aryirrg 7 —vX &
WHG, itk EH. 20T oYz v— VATRIBIITREE L7225, #R3F T O F2E ik A 5 Al
ZREV, Wil BT HERR T B, F 7o, RIFAEM OGLEIEE RRFEOBLE TIT S 72, ENTOFMRO
BT EROBIELRAT 5, b7 ot 20%0, Y1l 2 SO A YT ¥ a2 —/VZkOFED
L2125,
% 6.3.1 FEMEREEOBREIRFEFOIHEAYS T 2—)L (Espana-UST)

Work Item 2016 2017 2018 2019 2020 2021 2022 TOTAL
1. Construction cost (Direct cost) 0 1,133 1,250 2,266 5,039 5,273 117 15,078
11.Non-construction Cost 0 0 --- --- --- 0
1.1 Administration Cost 141 113 113 113 113 113 0 707
11.2 Consultancy Services Cost 1,086 326 326 326 326 326 0 2,714
11.3 Land Compensation 74 0 - - 0 74
Sub-total Il 1,301 439 439 439 439 439 0 3,495
Sub-total for [1] + [11] 1,301 1,572 1,689 2,704 5,478 5,712 117 18,573
Price Escalation Rate 0 0 - - 0
111.Price Escalation 0 0 --- - 0
1V.Physical Contingency 39 47 51 81 164 171 4 557
Sub-total for [I] + [11] + [111] + [IV] 1,340 1,619 1,739 2,786 5,642 5,883 121 | 19,130
V.VAT 0 0 - - 0
VI. Project cost ([1] + [11] + [111] + [IV] + [V]) 1,340 1,619 1,739 2,786 5,642 5,883 121 | 19,130

ML JICAFRA ]

SUICA TE&W AT a Y = s MEFETHEICIR D RFE M~ DL BT E R ERE
(Fuev=7 MREFM)) 2012 4F
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# 6.3.2 RFMEBRERDHEEIR FEFOZIHAS P 2—)L (Buendia-Maricaban)

Work Item 2016 2017 2018 2019 2020 2021 2022 2023 TOTAL
1. Construction cost (Direct cost) 0 1,094 1,367 2,031 4,609 5,547 5,937 3,750 24,335
11.Non-construction Cost 0 0 0 0 0 0 0 0
1.1 Administration Cost 146 146 146 146 146 146 146 146 1,165
11.2 Consultancy Services Cost 1,752 372 372 372 372 372 372 372 4,358
1.3 Land Compensation 917 0 0 0 0 0 0 0 917
Sub-total 11 2,815 518 518 518 518 518 518 518 6,411
Sub-total for [I] + [11] 2,815 1,612 1,885 2,549 5,127 6,065 6,455 4,268 30,776
Price Escalation Rate 0 0 0 0 0 0 0 0
I11.Price Escalation 0 0 0 0 0 0 0 0
1V.Physical Contingency 84 48 57 76 154 182 194 128 923
Sub-total for [1] + [11] + [111] + [1V] 2,899 1,660 1,942 2,626 5,281 6,246 6,649 4,396 31,699
V.VAT 0 0 0 0 0 0 0
VI. Project cost ([I] + [N] + [ +[IV]+[V]) | 2,899 1,660 1,942 2,626 5,281 6,246 6,649 4,396 31,699

L« JICAFH A

6.3.4 BIRELRFMIE

PR IL, %k 28R - RO M FER T H 2 BRER K254 BB Bz i+ 5 b D &

T 5, o, REMEIZT 0T =7 b

DL b > IV D5 5044y Ofd FlE TH 5,

6.3.5 0MEFMH

BREICHED 2 BEML, WKEOHUKKEOER A MR ERLD LR D,
Buendia-Maricabanix, & ®O# H137.85 5~ /6], Espana-USTIX3.9EH i~V Aol & RE I T
Lo ZOEIC, BAEMREFHAENL, EH-0 BEREYFHEL2HET 5 L. Buendia-Maricaban
1%0.83 5 /52, Espana-USTIZ0.41H XY &7xotz, 12170, BERBLRFEREICL D, Frgn
F B EAEBEL T, FE3%D EHENET 5,
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6.4 #EFTM

6.4.1 RIREH
FRE ML, FRE AR & 2 A M AR EFHERMBMEN DO T, A 777 vy oy FOBE O EY
M1 CTod HULHBAAAT: . SO AT & 2, ZhZh Oz Ot EEIZ >V TiE, RO K I
FE L, B &R AP & BRE LT,
® 6.4.1 BHEB|OMAEHR

RAITHEIE H R E
[N % 100 4F
K27 25 4F.
REREERY s 25 4F.

6.4.2 R—RH—R

AR THIE, 1) 74 Bl eY=r bOEKEMOEELE (DPWHSLMMDAD BUH A4 8 C
WAHHEKSEEREZE) +QH T F R L DK A A v (RRETRET M T R LFEE) o=
A NEEDREIERIA N, ZINDOFERENER LIEGADOHERICE > TRHMESNHIRETHD, L
MURR D, AEITHT h o XV ORTREMEZ BT 2 0IHE CThH 5720, 1)D a3 X MIHOWTIEGE
HIZRFHENAFRETH D Z LD, BIEORIICAWTH T v [Ho | & TeL) OESEE
WwET5HZ L TRl Z T > 70, B BL0FEMEREEE TO [ 7 ¢ ) Elo = A B XOERRIZZ O
P IXE AT,

Z DOFER, Espana-USTPDEIRRIX12%. Buendia-Marican MEIRRIZ14% & 72 -7,

728, 352, 353B L V4A46THRRIZL T, Ry 7 LHFREEOMAERICL > Tax v RN RS
REPEARIB S Tz, 2 A R FAUE, FERMIZEIRRIZ EH T2,

6-17



UST-Espana

Economic Evaluation Cash Flow

£6.42 Fxvia0O— (Espana-UST T 7)

Million Pesos

Hdh  JICA FAA]

6-18

. Economic Benefit .
Operation . Operation Net |Total Net Cash
Year Investn.1e.nt Cost (Peso million) Cash Flow Flow Note
esomlie) (Peso million) | _. . Indirect (Peso million) | (Peso million)
Direct Benefit .
Benefit
2016 1,340 (1,340)|Engineerig Start
2017 1,619 0 (1,619)
2018 1,739 0 (1,739)|Construction Start
2019 2,786 0 (2,786)
2020 5,642 0 (5,642)
2021 5,883 0 (5,883)
2022 121 0 0 (121)
2023 0.53 1,599 724 2,322 2,322
2024 0.54 1,679 761 2,439 2,439 |Operation Start
2025 0.57 1,762 799 2,561 2,561
2026 0.60 1,851 839 2,689 2,689
2027 0.63 1,943 880 2,823 2,823
2028 0.66 2,040 925 2,964 2,964
2029 0.69 2,142 971 3,112 3,112
2030 0.72 2,249 1,019 3,268 3,268
2031 0.76 2,362 1,070 3,431 3,431
2032 0.80 2,480 1,124 3,603 3,603
2033 0.84 2,604 1,180 3,783 3,783
2034 0.88 2,734 1,239 3,972 3,972
2035 0.92 2,871 1,301 4,171 4,171
2036 0.92 2,871 1,301 4,171 4,171
2037 0.92 2,871 1,301 4,171 4,171
2038 0.92 2,871 1,301 4,171 4,171
2039 0.92 2,871 1,301 4,171 4,171
2040 0.92 2,871 1,301 4,171 4,171
2041 0.92 2,871 1,301 4,171 4,171
2042 0.92 2,871 1,301 4,171 4,171
2043 0.92 2,871 1,301 4,171 4,171
2044 0.92 2,871 1,301 4,171 4,171
2045 0.92 2,871 1,301 4,171 4,171
2046 0.92 2,871 1,301 4,171 4,171
2047 5571 0.92 2,871 1,301 4,171 (1,400)
2048 0.92 2,871 1,301 4,171 4,171
2049 0.92 2,871 1,301 4,171 4,171
2050 0.92 2,871 1,301 4,171 4,171
2051 0.92 2,871 1,301 4,171 4,171
2052 0.92 2,871 1,301 4,171 4,171
2053 0.92 2,871 1,301 4,171 4,171
2054 0.92 2,871 1,301 4,171 4,171
2055 0.92 2,871 1,301 4,171 4,171
2056 0.92 2,871 1,301 4,171 4,171
2057 0.92 2,871 1,301 4,171 4,171
2058 0.92 2,871 1,301 4,171 4,171
2059 0.92 2,871 1,301 4,171 4,171
2060 0.92 2,871 1,301 4,171 4,171
2061 0.92 2,871 1,301 4,171 4,171
2062 0.92 2,871 1,301 4,171 4,171
2063 0.92 2,871 1,301 4,171 4,171
2064 0.92 2,871 1,301 4,171 4,171
2065 0.92 2,871 1,301 4,171 4,171
2066 0.92 2,871 1,301 4,171 4,171
2067 0.92 2,871 1,301 4,171 4,171
2068 0.92 2,871 1,301 4,171 4,171
2069 0.92 2,871 1,301 4,171 4,171
2070 0.92 2,871 1,301 4,171 4,171
2071 0.92 2,871 1,301 4,171 4,171
2072 (4,700) 0.92 2,871 1,301 4,171 8,871
Total 20,001 43 60,964 195,459 175,458
NPV(@10%) 13,257 7 22,580 5,776 29,822 3,939
EIRR = 12.1%)




& 6.4.3 Fv¥v>a70— (Buendia-Maricaban T1)7)

Buendia/Maricaban

Economic Evaluation Cash Flow

Million Pesos

Hid : JICA

. Economic Benefit .
Operation - Operation Net |Total Net Cash
Investment (Peso million)
Year o Cost Cash Flow Flow Note
(Peso million) - . L L
(Peso million) | : Indirect (Peso million) | (Peso million)
Direct Benefit X
Benefit
2016 2,899 (2,899)|Engineering Start
2017 1,660 (1,660)
2018 1,942 (1,942)|Construction Start
2019 2,626 (2,626)
2020 5,281 (5,281)
2021 6,246 (6,246)
2022 6,649 0 (6,649)
2023 4,396 0 (4,396)
2024 1.08 3,495 1,501 4,995 4,995 |Operation Start
2025 1.08 3,670 1,673 5,342 5,342 |Operation Start
2026 1.13 3,853 1,757 5,609 5,609
2027 1.19 4,046 1,845 5,890 5,890
2028 1.25 4,248 1,937 6,184 6,184
2029 1.31 4,461 2,034 6,493 6,493
2030 1.38 4,684 2,136 6,818 6,818
2031 1.45 4,918 2,242 7,159 7,159
2032 1.52 5,164 2,354 7,517 7,517
2033 1.60 5,422 2,472 7,893 7,893
2034 1.68 5,693 2,596 8,287 8,287
2035 1.76 5,978 2,726 8,702 8,702
2036 1.76 5,978 2,726 8,702 8,702
2037 1.76 5,978 2,726 8,702 8,702
2038 1.76 5,978 2,726 8,702 8,702
2039 1.76 5,978 2,726 8,702 8,702
2040 1.76 5,978 2,726 8,702 8,702
2041 1.76 5,978 2,726 8,702 8,702
2042 1.76 5,978 2,726 8,702 8,702
2043 1.76 5,978 2,726 8,702 8,702
2044 1.76 5,978 2,726 8,702 8,702
2045 1.76 5,978 2,726 8,702 8,702
2046 1.76 5,978 2,726 8,702 8,702
2047 1.76 5,978 2,726 8,702 8,702
2048 10,544 1.76 5,978 2,726 8,702 (1,842)
2049 1.76 5,978 2,726 8,702 8,702
2050 1.76 5,978 2,726 8,702 8,702
2051 1.76 5,978 2,726 8,702 8,702
2052 1.76 5,978 2,726 8,702 8,702
2053 1.76 5,978 2,726 8,702 8,702
2054 1.76 5,978 2,726 8,702 8,702
2055 1.76 5,978 2,726 8,702 8,702
2056 1.76 5,978 2,726 8,702 8,702
2057 1.76 5,978 2,726 8,702 8,702
2058 1.76 5,978 2,726 8,702 8,702
2059 1.76 5,978 2,726 8,702 8,702
2060 1.76 5,978 2,726 8,702 8,702
2061 1.76 5,978 2,726 8,702 8,702
2062 1.76 5,978 2,726 8,702 8,702
2063 1.76 5,978 2,726 8,702 8,702
2064 1.76 5,978 2,726 8,702 8,702
2065 1.76 5,978 2,726 8,702 8,702
2066 1.76 5,978 2,726 8,702 8,702
2067 1.76 5,978 2,726 8,702 8,702
2068 1.76 5,978 2,726 8,702 8,702
2069 1.76 5,978 2,726 8,702 8,702
2070 1.76 5,978 2,726 8,702 8,702
2071 1.76 5,978 2,726 8,702 8,702
2072 1.76 5,978 2,726 8,702 8,702
2073 (9,300) 1.76 5,978 2,726 8,702 18,002
Total 32,943 83 128,847 411,556 378,613
NPV(@10%) 20,414 14 48,442 22,003 58,207 12,912
EIRR = 14.2%)|
A
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6.4.3 BEESH

BREESY BT CIABE AR~ — A — A L1 5 20% i, 20% 0 D200/ Y 2z v i3I
WTI ERFHRACOMEES & 515 L T_— 27— 2 LD $50% L5, 50%IE FO2o0/3) =—y
a2 DYF Y A CHRIER (T 72

JRESHT O EDEIRRIZZNEFNRD LBV Th 5,

%+ 6.4.4 RBRESH
Espana-UST
Benefit +50% Base Case | Benefit -50%
Investment Cost +20% 14% 11% 6%
Base Case 16% 12% 7%
Investment Cost -20% 18% 14% 9%

Buendia/Maricaban

Benefit +50% Base Case | Benefit -50%

Investment Cost +20% 16% 13% %
Base Case 18% 14% 9%
Investment Cost -20% 21% 16% 10%

HR : JICATEAE ]

6.5 ZDDTF ) A DK

U A HoKEIENC &0 SHURI R AR LA K & < e

N—2 7 —ZATIFRY EF ooz TR EOEIEZEBMLELDOTH D,
RSB A PR T 5 Z L TE UL, BRI AMMES EH L, X0 < ORFIEENTD
b L9175, AEIOFMEL Tix, FHMR Gk o R A A KB EERT 5TV A2k D
FE AT O A3, BRI HEECT, @7 7 v AR Y MOBRPFEOFLRDL L HH D Bk
FEARBER L 22 D008 9 I OHIWT L, BT F O RENPERI TS ATRENE A HIWT T A BN B B,
THIFIH D EEAL LTS alidEmE~ v a v va v B B E Vo TERIFIREIN T DD
L% WoKHIHEEZBE UZOTHIZE T2 KED 27 PRIFIND Z LI L HRFIEE O
ERMFE SN D, 9 Lz EHOM BTG ER & U CREET D EEX 2008248 TH D, BIE
~ =7 LXK CTIIRBEME2MER6%LL ETHER L TWD & S, 2 2 Cik, dokfiliEniz X 2 i
R NERI% TLOERMMET D LR ET D,

#6510 K D12, ENENOFFEMX T, PoKERE A Withds L OWithout 7= ¥ = 7 K TR, Hx
D HUX. D - L 0 3% % T HIEHE N 43 & B2 E L 7=,

FORER E652BLUBICTRT Yy v 7ur—L 72V Buendia-Maricaban= V 7 ®EIRRI319%.
Espana-UST U 7 ®EIRRIZ15% & HiE S iz,
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+ 6.5.1 #iitRF

Espana-UST
. Marginal Total
Area(km?2) Inundation Areas Price of
Annual Increases
Land -
( /m2) Incremental | million
i i i eso/m
without with Benefit p Value3% 0esos
25-yr 3.35 2.08 1.27 50,000 1,500 1,905
50-yr 4.09 3.09 1 50,000 1,500 1,500
100-yr 457 3.82 0.75 50,000 1,500 1,125

Buendia Maricaban

Marginal Total

i Price of
Area(km2) Inundation Areas Annual Increases
Land -
( Im2) Incremental | million
i i eso/m

without with Benefit P Value3% pesos
25-yr 5.63 4.17 1.46 | 140,000 4,200 6,132
50-yr 6.65 5.61 1.04 | 140,000 4,200 4,368
100-yr 7.97 7.09 0.88 | 140,000 4,200 3,696

H - JICAFH AL
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% 6.5.2 MALERIF)ADFrviaT70— (Espana-UST 1) 7)

UST-Espana

Economic Evaluation Cash Flow
Million Pesos

X Economic Benefit X
ARG Operation (Peso million) Operation Net |Total Net Cash
Year - Cost Cash Flow Flow Note
ez (Peso million) | _. . Indirect Land Value | (Peso million) | (Peso million)
Direct Benefit X
Benefit Increase
2016 1,340 (1,340)|Engineerig Start
2017 1,619 0 (1,619)
2018 1,739 0 (1,739)|Construction Start
2019 2,786 0 (2,786)
2020 5,642 0 (5,642)
2021 5,883 0 (5,883)
2022 121 0 0 (121)
2023 0.53 1,599 724 1,500 3,822 3,822
2024 0.54 1,679 761 1,500 3,939 3,939 |Operation Start
2025 0.57 1,762 799 1,500 4,061 4,061
2026 0.60 1,851 839 1,500 4,189 4,189
2027 0.63 1,943 880 1,500 4,323 4,323
2028 0.66 2,040 925 1,500 4,464 4,464
2029 0.69 2,142 971 1,500 4,612 4,612
2030 0.72 2,249 1,019 1,500 4,768 4,768
2031 0.76 2,362 1,070 1,500 4,931 4,931
2032 0.80 2,480 1,124 1,500 5,103 5,103
2033 0.84 2,604 1,180 3,783 3,783
2034 0.88 2,734 1,239 3,972 3,972
2035 0.92 2,871 1,301 4,171 4,171
2036 0.92 2,871 1,301 4,171 4,171
2037 0.92 2,871 1,301 4,171 4,171
2038 0.92 2,871 1,301 4,171 4,171
2039 0.92 2,871 1,301 4,171 4,171
2040 0.92 2,871 1,301 4,171 4,171
2041 0.92 2,871 1,301 4,171 4,171
2042 0.92 2,871 1,301 4,171 4,171
2043 0.92 2,871 1,301 4,171 4,171
2044 0.92 2,871 1,301 4,171 4,171
2045 0.92 2,871 1,301 4,171 4,171
2046 0.92 2,871 1,301 4,171 4,171
2047 5571 0.92 2,871 1,301 4,171 (1,400)
2048 0.92 2,871 1,301 4,171 4,171
2049 0.92 2,871 1,301 4,171 4,171
2050 0.92 2,871 1,301 4,171 4,171
2051 0.92 2,871 1,301 4,171 4,171
2052 0.92 2,871 1,301 4,171 4,171
2053 0.92 2,871 1,301 4,171 4,171
2054 0.92 2,871 1,301 4,171 4,171
2055 0.92 2,871 1,301 4,171 4,171
2056 0.92 2,871 1,301 4,171 4,171
2057 0.92 2,871 1,301 4,171 4,171
2058 0.92 2,871 1,301 4,171 4,171
2059 0.92 2,871 1,301 4,171 4,171
2060 0.92 2,871 1,301 4,171 4,171
2061 0.92 2,871 1,301 4,171 4,171
2062 0.92 2,871 1,301 4,171 4,171
2063 0.92 2,871 1,301 4,171 4,171
2064 0.92 2,871 1,301 4,171 4,171
2065 0.92 2,871 1,301 4,171 4,171
2066 0.92 2,871 1,301 4,171 4,171
2067 0.92 2,871 1,301 4,171 4,171
2068 0.92 2,871 1,301 4,171 4,171
2069 0.92 2,871 1,301 4,171 4,171
2070 0.92 2,871 1,301 4,171 4,171
2071 0.92 2,871 1,301 4,171 4,171
2072 (4,700) 0.92 2,871 1,301 4,171 8,871
Total 20,001 43 60,964 210,459 190,458
NPV(@10%) 13,257 7 22,580 5,776 38,201 8,669
EIRR = 15.0%|

H - JICAFH AL
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% 6.5.3 @l EF>F)ADF¥y v a1 70— (Buendia-Maricaban ) 7)

Buendia/Maricaban

Economic Evaluation Cash Flow

Million Pesos

X Economic Benefit .
Operation - Operation Net |Total Net Cash
Investment (Peso million)
Year - Cost X Cash Flow Flow Note
(Peso million) o . X Indirect Land Value o .
(Peso million) | Direct Benefit ) (Peso million) | (Peso million)
Benefit Increase
2016 2,899 (2,899)|Engineering Start
2017 1,660 (1,660)
2018 1,942 (1,942)|Construction Start
2019 2,626 (2,626)
2020 5281 (5,281)
2021 6,246 (6,246)
2022 6,649 0 (6,649)
2023 4,396 0 (4,396)
2024 1.08 3,495 1,501 4,368 9,363 9,363 |Operation Start
2025 1.08 3,670 1,673 4,368 9,710 9,710
2026 1.13 3,853 1,757 4,368 9,977 9,977
2027 1.19 4,046 1,845 4,368 10,258 10,258
2028 1.25 4,248 1,937 4,368 10,552 10,552
2029 1.31 4,461 2,034 4,368 10,861 10,861
2030 1.38 4,684 2,136 4,368 11,186 11,186
2031 1.45 4,918 2,242 4,368 11,527 11,527
2032 1.52 5,164 2,354 4,368 11,885 11,885
2033 1.60 5,422 2,472 4,368 12,261 12,261
2034 1.68 5,693 2,596 8,287 8,287
2035 1.76 5,978 2,726 8,702 8,702
2036 1.76 5,978 2,726 8,702 8,702
2037 1.76 5,978 2,726 8,702 8,702
2038 1.76 5,978 2,726 8,702 8,702
2039 1.76 5,978 2,726 8,702 8,702
2040 1.76 5,978 2,726 8,702 8,702
2041 1.76 5,978 2,726 8,702 8,702
2042 1.76 5,978 2,726 8,702 8,702
2043 1.76 5,978 2,726 8,702 8,702
2044 1.76 5,978 2,726 8,702 8,702
2045 1.76 5,978 2,726 8,702 8,702
2046 1.76 5,978 2,726 8,702 8,702
2047 1.76 5,978 2,726 8,702 8,702
2048 10,544 1.76 5,978 2,726 8,702 (1,842)
2049 1.76 5,978 2,726 8,702 8,702
2050 1.76 5,978 2,726 8,702 8,702
2051 1.76 5,978 2,726 8,702 8,702
2052 1.76 5,978 2,726 8,702 8,702
2053 1.76 5,978 2,726 8,702 8,702
2054 1.76 5,978 2,726 8,702 8,702
2055 1.76 5,978 2,726 8,702 8,702
2056 1.76 5,978 2,726 8,702 8,702
2057 1.76 5,978 2,726 8,702 8,702
2058 1.76 5,978 2,726 8,702 8,702
2059 1.76 5,978 2,726 8,702 8,702
2060 1.76 5,978 2,726 8,702 8,702
2061 1.76 5,978 2,726 8,702 8,702
2062 1.76 5,978 2,726 8,702 8,702
2063 1.76 5,978 2,726 8,702 8,702
2064 1.76 5,978 2,726 8,702 8,702
2065 1.76 5,978 2,726 8,702 8,702
2066 1.76 5,978 2,726 8,702 8,702
2067 1.76 5,978 2,726 8,702 8,702
2068 1.76 5,978 2,726 8,702 8,702
2069 1.76 5,978 2,726 8,702 8,702
2070 1.76 5,978 2,726 8,702 8,702
2071 1.76 5,978 2,726 8,702 8,702
2072 1.76 5,978 2,726 8,702 8,702
2073 (9,300) 1.76 5,978 2,726 8,702 18,002
Total 32,943 83 128,847 455,236 422,293
NPV(@10%) 20,414 14 48,442 22,003 80,388 25,432
EIRR = 18.6%|
HEh : JICA &
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6.6 #&:E

AR OFHE T, BB TH D701, BEEITHOPKEE L GOEKEEO 2 2 b L{HEIS %
FELENTHRY, FEROMEE SIS 2 EVORa—TOREIRAND -7,
WOPTHE~DOHEL LT, UTO@EVEY L7,

o &H - pAH A poHLTEA~DOWRA (BHGEBAD~DORE) 28 @mHaEo7T —2 2F ML
THRY AT Z LTI LIe b OO WKITIT @~ DEENR L KT, SEOGHTITIENT
X, MR ARE O A TR, ST T VE A W s Lo, X0 BRI T
0 —F RO HD,

®  NKILHEIT ) L T2 ~50F e 2t 4 & 2 L 9 RBFLAY e A I T 5 72121, £h
12 X D PR OBAFSCRUELE B ~DH A & & DIl T L OME N 5| Sl E LETH D,
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FIE REHIEE

1.1 7oy FREICE T HBMBBIKERBREICHRLIENR - 25H

7.1.1 Espafia-UST X8

HUNATR R 2 1R L TV D Xk~ = Z O dEERICALE LT\ 5, H PR MEaR 13X, SM City San
Lazaro® bl D Felix Huertas @124 %E U . A. H. Lacson 1@, Aceite #7418 Y . Valencia #3850
DOEHIZCELRIE E L TIRESINTWD, dFZlio K - SRS HOWTLLTFIZERR T 5,

(1) ATEXIR - AP - bHF

~ =T HEE P REICNLET D~ =TI 17 OFTE X DR S TR Y | H AT sk X
WD 4 >DFTEX  (Sta. Cruz, Sampaloc, San Miguel and Sta. Mesa) NZi#-> T\ 5 (X 7.1.1),

SR /‘/‘f\ . K g N A g Santo Domingo & N
N INTENN ;« PPNy
AEN ! Ua N ¢ S
\ . R 4 8¢
& . | - - 8 s N A v
\§v = \J\.‘\" g & ‘,%
N\ - LI 2 | : QN Tatalon' =%
= \! , i= & 1 l'/'"' 10 Do N '?jK}Lusuga
- [ L] i h : " o ) 4 \
— ' X Photo 1: High-rise condominium 7 X
Tondo M:AN"-ACITY ! ‘ ::ISMCL N and business buildings located @ f/ B \\ 83:
% # L . il | north of 5M Gty 5an Lazaro C 8
}*’\D 1 Santa éﬂﬂ e N XL )
= ‘ ;( 7 “‘:‘f X VN / \Qon Manyel | QUEZONQTY
= = 1‘ 7/ ] % _: \ e"\ N Damaya
- —] ! > X ==
NS Ik i || santaCruz ;’,‘& b 23 S = o ]
E— V=4 ', g (l L7170 hﬁ’{qu’\ N < Dona Imeidafl 2.8
/ SR .
: 5 | S0 n‘t,sgg =
1 g | . b
\ 0 Y s
Q g
&\‘“ / /P g gﬁ >L o &
N -! ~ Photo 2: Low- to mid-rise ﬁ\ \ /
e "' > \ resnientlalj business buildings 7 ¥
‘ ,\;’}‘ A ? J — f & Tunnel Allgnment (s =R P S .
Dk ; Ry /" nMagsavsaVB" - :
= R \Bmon o f\ i\.?mo . ¥ =
.} O N 1‘ ,’;'/ ¢ I 5 ""‘R{ Line 2 Valencia Pumping Sta. | < 4
¢ X J [ : g g I
Sa Nucolas N \:; \ﬁﬂ_ ): of Quiapo-; H San Miguel o | \.Bat:_a ,_.' S N
— SN R R NS E SR
T ___,_..-' e @ SanfMiguel 7 pas,.-g . ¢ \\ &
[y 6560 A0CeI0S\S / 4 Ji%r/\;' X N
City Baundary b ; '1 % '09 SV ¥ - Y
— District Baundary -? E & . d\‘ > / * Nagtahan Bridge ) \
Manila Ci vl WP sy c s
(Manila City) muroséy} {:3 _.a| ‘ DX P i O / :
0 025 05 1 3 %" LI 4 \-_".r"\ : = Pandacan ! -.'\’ . 7

Hidi: JICA FHA
®7.1.1 7oz y FRERDORR (Espana-UST Xis)

# 7110F, 7uv=7 PRI, NCREBLIO7Z 4 [ EE&RIZEIT 5 2010 0 N O#EHERT, 71y
= 7 NI O AL T 5D Sampaloc IZ A ANEF L TWD Z ERond,
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£ 1.1.1 Fodzy FREL NR LU T ¢ BEIZH TS AO#EET (Espania-UST Xis)
Nos. of Population Area Population Densit
No./ Area Barangays (2010) (ha/ km2) i (/km2) ’
Sta. Cruz 82 115,747 309.01 ha 37,457
Project Sampaloc 192 341,461 513.71 ha 66,470
area San Miguel 12 15,992 91.37 ha 17,502
Sta. Mesa 51 99,933 261.01 ha 38,287
Manila City 896 1,652,171 38.55 km2 42,858
NCR - 11,855,975 619.54 km2 19,137
Philippines - 92,337,852 300,000 km2 308
Hi #f: National Statistics Office (NSO)
NI R I WV OB E AT ERS . RER I MEEOEG ORI TS (X

711 BEEM), HHFHEE 2ok, Official Zoning Map (City Planning and Development
Office, Manila City, 2006) |Z AL, i FATR iEsx 2 2 IR O LM 7> (UST %ttt £ C) 13 High
Intensity Commercial/Mixed Use Zone, & ®Efill[XJ% (Ramon Magsaysay Blvd. & C) Tl High
Density Residential/Mixed Use Zone, (2% O EMIXIK (Nagtahan # % ) Tl& High & Medium

Intensity Commercial/Mixed Use Zones & University Cluster Zone D#E & Xk & 72> T 5,
(2) MEW I J OV 7 LR

R RFRESERR IV D E2JifiEk & L Clk. SM City San Lazaro (shopping mall), Caritas FCI
Hospital and Collages, Complex of University of Santo Tomas, MMDA Valencia Pumping Station, GSIS
Metrohomes, Polytechnic University of the Philippines (PUP) %5723&% %, &7z, Lacson i@ % 5] > T
WA EARER & LTIk, Dapitan St., Espaiia Boulevard (Quezon Ave.), Ramon Magsaysay Boulevard
LENH D, S HIZEGE & LT Philippine National Railways (PNR) 73 Lacson i db2 5 HIZi@ Y
LRT (Light Rail Transit) Line2 2% Lacson i@ & fitl~> T\ 5 (K 7.1.1),

T BRI VO E 7o iR EEY & LT, U NICRTHEMORREER N H 5, 377205
Esapana Flyover (FFEH). Nagtahan Flyover, Ramon Magsaysay Flyover, LRT Line 2, 3 L}
Nagtahan Bridge To 5, ZiLD OEFEMEEY OIBEORE & LT, Esapana Flyover 723Hi T
25m & W ) fFHRZ fERE L TV D,

() F - {HYLDIRM

KEEIZ DWW TiL, Department of Environment and Natural Resources — Environmental
Management Bureau (DENR-EMB)(Z L %Y E & (TSP) OHIEREH (Annual Report, 2013)
CENE v =7 EWEICRIT D TSP IE, Z2< ORIV TRELELZ BB L TWD, 'n
Y7 MU E STV Manila iIRTRIE R (Lacson 187> 579 300m PERIIZALE) Tix. 2004
HE~2013 4ED 10 4EMICI VT 101~138ug/NCM TdH D . FEHEE D 90 ug/NCM 282 T 5,

REBREICOWTIE, BUFBIC K2 ARINTWD T —Z T, Ny v 7 - < U XTI
NSEFEZEE (PMRCIP) THLN TV DT —ZIZ LU, FINRWOEERIC T 28 E L
~UUIE, KER S OIE RIS 3 ) CERBE IR E(E ’i’iﬁﬁifb\é L7emoT, Ay r X
Bz WTH, EEASEORI A BRI UL, FEROIREE FELTREE o TS
b EHEESND,

AEIZOWTIE, IFREAKOBEKIE L 72 532 7)1l1%, DENR Administrative Order (DAO) No.
1990-34 (Z 1. ¥ Class C (Fresh Surface Waters/ Recreational Water Class 1) (Z¥ERUfEE ST\ 5
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32 7)1 Nagtahan f&HRIC I 1T 5 KE T —4 (PRRCHIE) 12 LU, BREAEMEEZE X T
WD — AN, R IZ KEGEREEL, Dissolved Oxygen (DO)., 3 & OY Biochemical Oxygen Demand
(BOD)% L, 1FLA LD —ATHREEABH L TWD, FRE LTEL, FESHEETNOLOD
PEAKRPIAALELD £ £WJINTHFAAALTND ZENFT BN D,

(4) HBREE

R AT AR R R IR I AN BRI H Y . £ L FoTEAEITFEL TE T, REMIZ
BIRSCEHIN A L TWDDIRTH S, EOfFIE LTk, SM City San Lazaro EAf o> ST A
D FRN XIS Lacson 1 V) O KT, UST BN OB ASETH 5,

7 4 ECEB T HIR#IX L, National Integrated Protected Areas System (NIPAS) Act & 4 &1 C
WL IERIES (RA) No.7586 (1992) IZXVHESH TS, AV rY =y MIOWTIE, #f
THFR R IR Ik A2 5 O 7o~ = 7 TN RIEIZ B W) TRE XTI E S LTV,

(5) HttRIKFIM

~ =7 BBz T, HFAKFIHIEZ NWRB (National Water Resources Board) (2 & Y —Jci
WCEH I TS, NWRB (Z, AFIANT S L CTHUKE (Water Permit) 25647 LB 218U L T
W5, v=T7HRIZBNTEZ BN TV D EUKMERITZEFH 27T T, £D 55 26 NEIFFTH D

(F 712 ), KEM FKREXGE LIoEBITIZBUKMETRIT ORI G4 Th 5, NWRB 12 LU,
BIE, ~=7 BHRIEIZ B\ TiX. NWRB Resolution N0.001-0904 #35 1 U No. 020-1209 2 -3 &
7= IR BUKMEIZFEAT ST 7eVy, 7235, NWRB Resolution N0.001-0904 1%, ~ =7 B#E N OE
P (Critical Area) PIZI W THUKHEZ TR 5 R HIZOWTHE L TE Y . [F No. 020-1209
X, # T KEIRORBEI L DT BUKMED GG 2 2B L2 WK &2 BUE L T\ D,

MO FARHFRART a Y =7 FRIOITHIZAE L TWDIEE, 7rd= 2 FOERIC
PES FURNABANZ LV EEEZ T L2 enb LT, Ak, FHFFOFEM (GrE., HRE. FlIH
%) ZHEL TWRERDH D,

& 1.1.2 ooy FREIZE T HBEFEDEKIER

Area (City) No. of Issued Water Permits by NWRB
Deep Well Others Total
Manila City 26 1 27
Makati City 104 0 104
Pasay City 11 0 11
Taguig City 63 3 66

Source : National Water Resources Board (NWRB), Oct. 2015
(6) YIS K ONOHEAK TR M A aR A A i D JR 5

FEHESLHL ORI T3 % SM City San Lazaro O ALK IZRAA#HTH Y (K 7.1.2), BAEY
A7 VHBERESYS (BHE 1) &L THHASTWD (F 7.1.3), ELIZEIYF - @mEoFEs
H1235340 LT %, — 5, BLENLHLOGA T & % Valencia HE7K S o BURIEH (B4 7.1.2) 1%,
7 o [ER BIRBREERE (GSIS) OB THY (R 7.13), BIENy 7 - = U Fx Tk E
F2% (PMRCIP) OEMEZYE LTI TWD (BHE 2), AL, GSIS Frf OFEH
B L U Polytechnic K243 5,

LA DE 3 ek T 2FHE TH D 2 b ONE, LHIFIHBLNLL, 2 e 7.1.2,
F 713 RTEBY THDH, AL NoLIZOW B A TANFT OB/ H 5, 251,
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Hi#: JICA FHH
®7.1.2 7oy FEREERGER (Espana-UST Xig)

£ 1.1.3 Joozy MEREFMOLHBR (Espafia-UST Xigk)

i it +- D BLIR T A Y
(BURFI L Hi) (Manila City)
FEHENLIL =T AR— R LA H(35) F. Huertas St.
BlESLHUE K (A —F A= BT (GSIS) Aceite St.
LEAKED Nol A A—T 2 A—X, |A: BB H({235), A: Dos Castillas St.
(A), (B), (C), (D) B: BEELL, B: LA Hi({235), B: Dos Castillas St.,
C: [H=4h C: FLA C: Espafia Ave.,
D: WL () D: FAA M D: Florentino St.
LKA H No.2  [E{EMIER8IcA—7 [FAf Brgy. 432, Manila,
VAR —R)
OHEKED No3 [ A—F v A~N—2 FLAT I Ramon Magsaysay Blvd.

HE - JICARR A

7.1.2 Buendia-Mar icaban Xig
TR IR 2 422 L T B Kk dPasay i, Makatirids K OTaguigi 2z LT s (K 7.1.3),
TR % 1%, Manila Bay?h 52> B Buendia Ave. 35 X O'South Superhighway %38 Y | H#& A9 (ZNichols
InterchangelZ A M & L TIREIN TV D, MO R « Rz OWTLLFIZRR 35,
(1) ATEXE - AB - R
1R BT % 1%, Makati 712380 Cidk, 8 -5 Barangay Z @i & 5 WM EHE LTV 5, Taguig i
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WZBWTIE, M FEFRiRR O B AT ITIZ BV T 2 o Barangay L 82 T\ 5, F7-. Pasay i
IZBWTIE, HT T ﬁm i O A X A @i L 7= % Makati NIC A Y . O Nichols
Interchange 1T CHiD X L B2 L T 5,

= 3 ALY N
4 Bel-Air-2 S

\ . w £ | 1
v\ San Arfonio e ¥ . |
% g BB &
\ " 3 SIAIrS 2
W c“. f#” adal g'L..BeI AIJ Bel-Air:1
! Py B F "
e 7 & A
Makati Central Business Dl_s'l,f\lgl.(gowntown Makati), = N ]

2
Legazpi Villages® % Urdaneta
+San Isidro

P
(V)]

Makatl C\ty

Tayalar o

Photo 2: High- rise condominium and
business buildings along South

‘| Photo 1: Low- o mid-rise residential
/ business bulldings

S Pasaa Cny\‘

£ i Ne-
S (5] . o
’ = e ¢
: ‘ 7 [ meuscry |-
’ D. Brl
PARANAQUE €ITY
Legend n Solair, o
e City Boundary | ,TI = | = E
Kilometers Tambo
0 0.5 1 2

Western Bicul

Vlil‘ll‘ﬂOr Airbase
BN £

i

Hl: JICA FAH
B 7.1.3 Z7aovzy FREBBAOKR (Buendia-Maricaban Xig)

a =7 XK, NCR BLO7 4 EEKIZHIT 5 2010 FFO N OHF A2 7.1.4 1277,
7a Y=/ MO Makati 1T TIE, fK 26,600 A (km2)D N AL & 725> T\ D,

£ 7.1.4 7oz y FREL. NCRB KU T s EHICH+5 AA#HE (Buendia—Mar i caban Xig)

Area Population Area Population
(2010) (km2) Density (/km2)
San Antonio 11,443 0.89 12,900
Palanan 17,283 0.65 26,600
San Ishidro 7,589 0.50 15,200
Project area Pio Del Pilar 27,035 1.20 22,500
San Lorenzo 10,006 2.09 4,790
Dasmarifias 5,654 1.90 2,980
Magallanes 5,576 1.20 4,650
Makati City 529,039 21.57 km2 24,500
Project area Fort Bonifacio 23,144 - -
Western Bicutan 72,926 - -
Taguig City 644,473 45.21 14,255
Pasay City 392,869 13.97 28,122
NCR 11,855,975 619.54 km2 19,137
Philippines 92,337,852 300,000 km2 308

H #: National Statistics Office (NSO)
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T R RE AR VA N O R FRIR 1. Buendia Ave Ja VW 3 TR JE D255, pE¥E, (EEOEE T
& % DIzxt LT, South Superhighway 7AWME, mEE/L (FEE.EHBENL) Le->TW5D (X 7.1.3
HoOGE), HHURFHEHEIC2VCid, Official Zoning Map (Makati City, 2013) (2 L4uiE, South
Superhighway #5 & O Buendia i@ {3V M@ T #F| H i3 3 & L T Medium & High Density Commercial
Use & L CTEHEIE LTV D 1ED, —#BIZ Medium Density Residential / Mixed Use 23 & £41 TV 5
Taguig TP IE, Official Zoning Map (2000-2020) (Z & ¥ South Superhighway ¥ MZ3\NTC
Institutional Zone & L CREMHEI S 4L T 5, F7-, Pasay fiNiZ3VTiL, Zoning Ordinance (2003)

Z XV Buendia iR ASFEHEA M, Roxas 2> 5~ = 7 & {{l5% Planned Unit Development (Gt
@@fAm LZHH) L ORERTVD

(2) HEEW I K OEaR L HLR I

B BRI VN O T2 fiEk & LTI, Makati 1IN TiX, South Superhlghway O AN ST Hh
L TV % Federal Hardware, Coca-Cola, Universal Motors Co.%% @ 3 % fii 5% @ 1Z 7>, South
Superhighway @ PE{f{Z1%, SM Hypermarket, Cash & Carry %5 ™ P 3 Jifi 5% 73%)%6 Taguig 7 CiX,
#H O fiie% (Armed Forces of the Philippines) 233211 L T %, & 7= Pasay 11N @ South Superhighway
1BV T, Villlamor Golf Course, Manilad Water Supply Service (MWSS), Philippine State College of
Aeronautics, 33 & U Buendia Ave.ix N TlX, Philippine Trade Center, Amazing Phil. Theater 5573 371
LTW5,

FlEERE U CE, O FRPRE iR 23 E LTV % South Superhighway 33 L OF Buendia Ave.
\ZHEE L CUW D iE K & LC, Antonio S. Amaiz Ave. (Pasay Road), EDSA, Lawton Ave. %538 5,
JNZC. South Superhighway i\ Z i Philippine National Railways (PNR). EDSA i#in\ @ MRT

(Metro Rail Transit) Line3, % L T Roxasi#{i\ ® LRT Linel 3% 5%,

T B IR WV O 7o R EEY & L ClL, U NICRTHEMOREERNH 5, 37205
Roxas Boulevard Flyover, LRT Line 1, South Superhighway Flyover (Buendia), MRT Line 3, B3 & O
Metro Manila Skyway Td %, Zi 6 OHEREEY O FEAEDOTRE X, LRT Line 1 23H F#) 24m T
HDHEWVIIFREMR L TV D,

(3) &% - {HYOIRIL

KFEIZOWTIX, DENR-EMB (245 TSP OF =4 U U ZFERIC LhiE, Ko oflE
— A DPREEELZBH L TS, Yy MXIRICE SV Makati 7 P9IRIE HLS (South
Superhighway 7> 5% 1.0km H{H) TiX, 2004 4-~2013 4D 10 4FRIZ I T 128~211ug/NCM
Th Y, UM 90 ug/NCM & KE <X TV 5D,

fg%f%%é%c:ou\ﬂi\ Ny 7= U EF)EJISHEFHE (PMRCIP) THOLNA TS T —

WX AUZ. IR W OEEBHICEB T D585 L-Ubid, KEy O S IZ B W CTERE RS ER 2 58
ZTCW5, L7z~ T, South SuperhlghwayiootU Buendia iR WIZIB W TIE, 1B A E ORI
T, FIERDIRRED, BALLREEE 2o TV D HDO EHEESIND,

FINAKEIZOWTIE, Yay=2 MRIENOH/IO Estero IV T, AKRERIEDTTHOILT
WRWIZORPBUIATH 5, HHRIZ K DRI L, 4‘Hé$ﬂ”0)7k THWNREELTWND
H O LHEREND, MR AKDOYEKSE L 72 5~ = F 513, DAO No. 1990-34 {Z 1 1) Class SB (Coastal
and Marine Waters/ Recreational Water Class I) & FARIFEEN 72 SILTW D23, KETHYLD R S
TW5, DENR-EMB OJIFERERE (2013) (Z LA, 19 OBE S D 5 B KIGHE L, 3
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PRYER NG E B BB 2 i e L TV D DI, Z i 3 #is (16%) . BLUNT #im (5%)
DHTH o7z, DOIZHOWNTH, 1L HIE (58%) DA THEL TWDHIEITTH D,
(4) HRBREE

HTFRFREFEER IR WITIT, B A — T v ZAR—ZANE N, HHFEEF & £ o - flAEN S
fiLTWb, flxiX, Villamor Golf Course N, Tk NORHETH D, iz, v =FEHWV
DA =T 2 A=A FHE OREEN 5 L CWDEFTAZ, L LENbIE, AAN7k
B Z T MAETH Y BREITE < 2V, ek, HAIES (RA) No. 7586 (1992) 2LV #
ESNTWHIE#EX L, Makati, Pasay 3 KO Taguig TiPIZIZIEE L TR0,
(5) HttRIKFIM

AR DY |~ =7 BHSEIZ I 1T 2 HU KR HIZ DV Tik, NWRB 23—t I BE L T 5,
NWRB (Z L AUiE, Makati 7, Pasay M. 35 O Taguig TiNIZEB W T, HI FAKBUKMHEZE 5 2 B
TWAHEHTIX, ZNEN 104, 11 B L U63 HH 0 (F 7.1.2 ). NWRB Resolution No.001-0904
$ & UV No. 020-1209 (2 & 0 BUFEHT 72 R BUKMEIZFEAT STV 720,
(6) LHUIS KOO KT R At o R

ALY KOG KBS OBt Ch A~ =T BIcm T 54— 7 A~X—R %, Cultural
Center of the Philippines (CCP) FrA O ChH 2 (F 7.15), BEKLMASE MTHbNTND
BHC, BHRHAR STy (K 7.14 OFE 1), JEHEEIZ T DPWH O HljE
Amazing Phil. Theater %23 % 5, — . ZBIENHLOBEGHCT&H 5 Nichols Interchange N D 4 —7°
VAR—ZIRFEHTH Y | BAE RN S TW AW (BE2), EiiE, Bk L0
HIAER., WEANXI L 75 ER> T D,

— 75, BEAKE NI 4 2 FTER T 23 TH Y (K 7.1.4), fEAlitho HHEN, A& %I
DNWTIER 715 IR T LB THD, £D 9B, Nod (T, BUFFTAHE (AFP) TH D03, Bl
149 180 i O MEEFEFIC H SN REBL o TV D Z L 2R L=,
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=)

s Yo $
TS R Soulh Forbss Park
A A

anﬁas Va!lage "' .' : ’\r“ —

I McKi'i‘_l!gy'-‘

. | Vertical shaft %
RN (Arrival)
2 A

resswa

i Manc-agan iver.
2 (Left mbutary)

= T ——

i JICA FRAR
X 7.1.4 Fovzy rEREMAAIER (Buendia-Maricaban Xis)
£ 7.1.5 7oz MEREHIROL#IRR (Buendia-Maricaban Xi)
A Bt % D FLR T A Y ()
(BUrF! FLA Hh)
SN U KR, |4 — 7 A~—* |EJiF(CCP) 3. Diokno Blvd. (Pasay City)
BT F—TF L AR— R |FATH Nichols Interchange (Pasay City)
LKA Nol |l BEEs B (Makati City) Buendia Ave. (Makati City)
LKA No.2  [ZEdsHE LA H({3E) Pasong Tamo St. (Makati City)
LiEKAED No3 |4 —7 2 A_—2R  |BUFF(AFP: Armed Force [Pasong Tamo St. (Taguig City)
of the Philippines)
LKA D Nod | A—TF v A_—R  |EUF(AFP: Armed Force  |Lawton Ave., (Taguig City)
(REFEEE) of the Philippines)

Hid - JICAGHA
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1.2 BRIRE

1.2.1

12UTRTERBY TH D,

RESEZROHEE S UVEE
A7 =y bORMITH D TR BEN, B5E

- *iﬁlﬁtﬁ/\o)gzgﬁlﬁg'lia)ﬁgﬁ

£ 121 X700 x) FMKYBEEShDIELRELESEE
B | AR HE Sh 2 BEHE S D e
1. AR AIELRE
(1) | F A FHB I RE S . B3 & BT | A o ST
FHRNTIT D L
BB R (RIE L 2 5 80) 0% | FEMR N O JR{ES
i, BLOZICHE Y BiIEROE
CiRaNA) 4 |
BEREA v 7 T, /Aiif}’rﬁﬁﬁ REMEE | A > 7 7 - ek OEEE . fiskF HE .
DELY 8 UBERS, TSk O AT | B X O ETE B i 5
R ﬁ%ﬁiﬁ@h%@m@%ﬁ%
TV 7 MRS O FAAT | b R AR oo B o T
T D 5 A VR K3 % L *
2. REFRELME
(1) | EBERF O A PN DR A IZ L DB AR B R | AR IS H - 2EROFAE, B
O, ARIEE . 2T OR | K OVE L HuE R
s
(2) | By BE OB 8 MR R OHLEE, AV —E 2 2| 7 eY s MXEE I OLCUR L O
4 B0 B oD I R, Ak 0SB E %
QR) | TI L= N—=AF | AIDFAE | FEAKOPEHFE LD H | X—2F v TN O LGU BRI UM
Y T DAL BB A DEAL FERE
(4) | H EEBIC 31 D AR |k R OB@IC X DRI A | EHUEL O #MBg R, AR, BRSO
¥ A b OFA, BERE - IRENOHAE NI
(B)| > —/v R bk LD | b R VIRHNPE D ARJE I OF A | T AT aR A U )R %
il b RNARANZ G D MR O 2R, 2 | BERR S B L OV OF B FIHE
FUZPE D BEGAS S S~ D 8 F3 L OVHI T B it % )30 ik 1 %
ko OV HRENC AL 5 #F K KAL, Hit | # T BFR EER B ST A E A
TAKREOEA, BILOH TR~ &, HFKRHE%
DEE
(6) | HiR I - D i AR R & B & (ﬁﬁ et LR OAE X OB RAEE .
MU, MR | EREEIC XD | HRBICH -2 EROFAE, BEIO
x@«@ﬁﬂﬂﬂ JE 0 M R
(7) [ #EH) o5y WLy LD R fBE D 8 (MRS | Loy o> HHOET A 2, &2 Hiusk o i 5%
%) . HEGEROREM: FEHEB L OERE
3. JEE B
(1) | Mo PR R R N~ DL /Ez CRTARFIZ T 288 UKD [JEEEAKTEA 0 JEL O Hilsk R 4%E
K DFEA WCRE S BRE) DA
(2) | Bk DR E) %%m%%%m%@u:{%sé%\ B DR | S R o B
any

H : JICATEA
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1.2.2 BREHESEEOAREMEOHER
b RVEERRIZEB N T —/L RTER, —BRIZEZIC RIFE TN R D 7o & ST 5 73,
W) 7e TIECEM LaW e | ADREREZ RIETT I L0 5, Aifli ClR 72 BREAS 8 O Al REME
IZOWTLLFICHFET %,
(1) Espafa-UST X1
1) R ATELRE
IERRATERE I B W THE SN A BRI SE L LTk, HHEUEIZE © ERBECBERE
EYROMER DB ENE X DL D,
a) HHUESIZ e O S5 - T HIpTA & ) 2 oo HLgE
A7n Yz MTBWTIL, SM City San Lazarodt ] o> 387t . JREKTHA 1
R H A, X 7T R DO BIEENL YU X O /KBS A5 S o S 21T 5 B R H 5,
DPWHRFEH L7270y =7 MZHOWTIEL, RA 8974 (2000)+ L OfLand Acquisition,
Resettlement, Rehabilitation and Indigenous Peoples Policy (LARRIPP) (2007) Z5iZHSWCH
RGN IR &N D, HHEBERWHICBW T, BRAMEZXRET HHAT. BIUERKIC
B L CRIENXNLT D720, FHER & HHIET AR ORITHLEED L U2 raetEnd 5, I
MFAZHT D BV ONIR NG A X, NS EBHIFT AR R U 72 S4B 5D < BRI 23 72
SNHZ LD, B CRAEMARSE L CHIBUS 21T 5 BB R H 5 DI%, T
BUEERR MR, 3 X ONLE KA DR A3 AT (B4 F Th D,
b) (ERBiRI L ZEIUE S BIEEROAEF~DRE
BURFAUCL SOV B W TRERERE (ISF) 280 TR{ER IR I TE LT,
ISFORBELE L OVZFIUCHE D BT A Lavy, — 05, JEE/KAEIA ONo.2HLS 2BV T,
REFEEFIIMR SN TV ARNLOD, FEEHE 725 TS 72 AHESG, B~ HiE
ERVBETHDH, ZHHOFKEIIRA 8974 (2000)F L ULARRIPP (2007) £ HE3\C
FWETHZ L1272 b, L, ZRBNETNITON o256, A ER (PAPS) @
A BREIEENE~OREN KSR H D,
c) BERMEIEY), AHERSOMWEL - BaRSIO0E ) B
BAF S CL SEYUERHLIC B W TR ST o). ARSI IAEE LT Ruy,
L7285 T, BERRAEEY - lREOWMVEL - BROMLEMET /2 < EEIIRAE LW, -
72U, SMHUREMHANICIE, VYA 2 VHABEROER SN TWRWEERER S DD, 2
NHEDWMENVETH D,
— 77, LEAFIA OBV TIE, Nol (D) #iflcksnWT, BEMFH STV
WD DT, A (D) ZIRET HHEIE. EEREVMOMENLETH D, £, [k
IZNo.1 (C) HiiZ—7 > & LCRHIHESNTEY . BN N EBT L TN D720,
HA(C)EBET DAL, DENREFEIZEDZETEICESE, MWK 2 HiEZ1T O LEN
H5,
d) MR ER R A FAA Hith T C T 2 B O RS AT AL R T 5 HLiEE
[~ =7 WHSEIC BT D BRI ISR D) (ERA X v a VB AR E,
WRE2TAEIA) I kAU, TR RVERO - OICEA I T 2RI 254, 20 L
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HHEHATAEEICH L THESEZ XD Z LIl bEEZLND ] T EVRMERINT,
Espafia-UST Ik 3 CTidk, Z8HENIHI) 6 Lacson #1122 S Felix Huertasidi, #5 & ULacson
D Aceite BA~ELJRMETICIHWNT, BRARMM T2 5AFT22 L7220 MBSO+
HIFT A B ~OMENR LI/ D B2 BD, TIUTEWD, FlfEICE L CHER & LhpT
BHEMICB T 2EEENAE T D ATREMER H 5,
2) HEERELRE
HEER B T I 1T A B R B L OHE SN A BREBEHSEEIL, ZIcblzoTn5, i
DIFFEICAEFEORAEICEL HAETFREOE L, A - T K~ORE I XU E~DEHE,
HDHVITFEROBEZEDOEHETH D, LLT, @B T 2 B0 RISV TRFHT
Do
Q) A O I EE 5 B B AT B~ D R

AT Yzl MIBWTHE R & LTk, dirE#e LT — L K~ (b
ARVRAIE) DIFD, AR ERE BHTH, 2 L—2 . Ny IR T I T AV V)
BIOWRRMENFET OND, FEIE8EZEME LT, =V R VEBTH
DT A NRETHND,

BIHEIZ AL MZOWTE, hL—F—CXAMAL L, 104720 ofERICHE-S<
T B e 7 A M (8) L V7 E (10F721313) . BROLIE YTV OFbE#L
AREE 7 AV R E—2DH (2) IZESWTHRARF AL THT 2L, TR LBV K
T52H/H (BB HYKDEEA) £7213406/H (RHIHEKOEE) L PHISh S,

o U—X1 (RETHEEHK)  EmEliHE (B/H) = 8X13/2=52 H/H

o —2 (REIFEK)  HEWEH (B/H) = 8X10/2=40 H/H

BB OWANERIZE T ' 7 A MRARZZT T, o R ERICHV O D B
FEHRSCBEM O TS K OE SBE OB g T LB RAET H 0, JHEEEA~D
B NESL nEBZOND, o, AN sS@ SR AEDOMRENET D Z LT
BETER, LER> TROFAEEEIZBN T, AL— MBI 2R EEDKEEL
AL, ERIEERICBT 52 RMEHHEZRET HEOXNIRBLETH D,

b) EEERIIEE OE BRI D A

K1Y=l MILEREFRIEE 1T, Skilled & Non-SkillediZ 4y 17 S5, F7{##E O JE
Y 72 - Tk, dEFnE4RA 6685 (1988) (25U T, Skilled WorkeriZ oW Tl i%30%
LA k| Non-Skilled WorkeriZ 2Tl K50% LA |, HilshiF RO N GEHT 2 LE R H 5,
XY, TrY el NEKIENASOFERFEFEE OWRANIEI SN D0, AN
PE O MUl D AR % A FE T 2 AIREEIT/ SN EE X b b,

Q) AV NTITH— s R=AX vy T O - BENE D A

HHEa L N T —NRILTDHRN—ZF v 7 (FHAT - BEE2 a0 EA8%) T,
2 (BEBEREY) O3E, BEKOPEHENEE S, ZHUCHE D AL B~ E(L
WAECDHEREMERS D, TNLORE~OXKRE L UL, FEHLa L 772 —HOR
FFICBW A, BREGYEOIEEZHET 5 2 & ik THEBMRFICIER T D8k = v
N7 7 2 —8EE7 w7 Z L (CCEP) (2, BRbE - i O B3 2 e L, i LEEEE (C/S)
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AVYAF L N2 F Y T TE LIV BRMET DR TEDL LD, WED
REPEI/ NS WVWEEZ BN D,
d) SEHUEERRRRICI T 2 B EEOB@IC M > AFO3AE

SEHURILIE KA D4, M 1T 9 R TEHICB W T, OB AL D PER A A D34,
AN (1FZ20) OFE, BEREERYE - IBBORENEBEZOND, 7 r Y= Mi
ROBEICHID D, VHATHROBBLBESND Z &b, BET LG - IRENI/HEL
RNHLDEBZZBND, SEHUEMMEIIIIEESFRN S D Z L h . R A Ul
STEHEITE, BENPRELI RIS D,

e) hIRHREI TEICPE S KA S R A

RS & X, BABREHIE TEAIC L TR OER A & A 7Z1~80Hz LL T OK)HE
WoF|] EERSNTEY, EROL X REOAFAPEIRDIF 2, EIRRE O LEEAGE R
olEE T EREHINL TS,

=V R R pVEERICEET A IRE R & Uik, SR ERERE, BIeEE 7 v R T
A2 HRENSD V) | BERCTOBBFEICHNRBET L2 ENBEALND, ZThb
WX LTI, BT AORE ., ERBEIZOWTII A Lo —ORBEHIZL 0 BELZT
2B EMAFETH DN, BZER T EOREREFIZOWNTIE, FAEFRIRE LV
AbdDZEnD, A~ EBOAFEMEIITE TE 20,

f) M RAARHNCHE D HUBE R A~ DR 8

N R VIREIRFC R AT D BREE A L Uik, — L NIRHIJEIREE (B13) (2R 5
HEASIR O FTREME, B X OEIUCHE S i THEE ~DEENE X bhvd, RIS, HEZsR
OFPITHAERFIC L > TRARD . L0 HERIEEEROFmENRKEL 2D,
Esparia-USTXIRIZ 35 1T 2 i Mg & LTI, Lacsonili ED 7 T A A — N—DIEMHERH 0 |
MO IZFHBET O L DEED D &, RGEH TR25mEE CTh 5, BIREROFHE T, #
RIEED(FEE) D N RV OKREGE CORME (7 VT 7 A) 1L, hrRLDERE (D)
PbEELTWS, S%MEREZITV., T OfE RIS\ TEEM AT 21T - 72 E T3
LTWSRERH D,

51T, brRVERSRGE [T—/L R TE] (2006)12 K, o R LiREIRFICES
TRAR Y —V RTIEZRA LR A ORI, R TIEZTRH LZGE O3, BRKZE
OISO REENE D & 5,

N RN O Mg O 25RO FTREME I, BREEE CTh 5 L AR LA O T
L0, MRS E VBN R AR UL 2 LIc k) BB R _EHETH D,
L7223 o T, SRR OGN E R o e CTEAUTE S W THRERIR 2 U T 2
LIZXY, WEOMREMELZEH TN TELHEBALND,

9) N URABANIAE S T AR~ DR E

N RARBIRHZ R AT H LB X DX DM FR~OFEL LTiE, b R URHEIREZY)
PR35 OHUTFKRIRAIZ X DI ARMOIE T, b > RAAREWIC L D KO FEIL DM
Wr, BLOZENLIZL DM TAFIHA~OEENEZ 5ND, ZO%AE, v—/L REFO
TRE LT ARHKE L B LEBE, PSRRI ARKREICHATLIZEHEZD
i, HACHI T ALK F 2B &R Z§721 Tl AFFRICORN bbb, -,

<
-

A
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Jiti TIRFIZ 3\ T HIR S B S B & 72 B 56 O SRR HIA O Fe A O IBIZfE © #FKIE
PR AET LR H D, L LBKER T, =/ K b & MU S8 LUK
WK ORE L OBURICBET 27 — 2 G5 Tz, EBOAREMEIZ DV TER
MIZiBmT D Z ST LV, ROFREEREIZIW T, # RN, RIBRKES 2 & D7 E
A A I L 7e BB R A MR L T R B 5,

HFRALOAR T, /KGO MW LE S HE FARFIH~OEEIZ O TIE, 7.1 Tk~
2BV, <=7 H4E TiE. National Water Resources Board (NWRB) 73, Hi F7KF|H
(ZBE9 D EUKHE (Water Permit) % HE L TV 528, BTEH 72 R BUKMEIZRIT L CWvien g
OO, BEFOHFIZBW T FARAN 2SN TWD, RORMEERICB T, b
FVERD I BN T, T 23D 7o OBk e AT L OFIH L Tu 5 H R K
KBEZOWTHLMNZI L, A7 r Yz MTXDHTFAFH~OREDATENER L UW
TRRREBETT 2 0ER S D,
hy $EHI ORI RE S %

PR T O I AL S AR A~DEEOFREMEIC DWW T, Eifa) b AL ZEZX D5 LN T
X5, 2120, HI Lo Z N7 v 7 XAkl E L, 1HYS 7Y bR (8..36
mE721310.78m) . b2 VWG (269.966m2 % 7-1%175.538m2) . kT v 7 fE#EE (10t) |
M ATRERFH (BRI 0120¢f) | EE Lo R AR ERE (1.8Um3) LHEELHE. BAE
BRI TRO LB iR T2046/H (BIFEERIKOYE) £72131716/8 (REHEAKD
Ba) ETHEns,

o —R1 (BT %YEK)

#wilE (B/H) = 269.966m2%8.36m/2/ (10/1.8) =203.1=204 #/H

o —2R2 (BHIHEK)

5% (H/H) = 175.538m2x10.78m/2/ (10/1.8) =170.3=171 &/H
1HER204E (BEFEZIKOSHE) ORMERmOAINC X 2 EBASE~OFBIT/NE

TeWnWEEBZ L, o, WA B FHRAEDFREMENAE T H Z EITHRETE R,
L7085 T, ROFEBEREICBWNT, AL — MBI A2 REEOFERELZRE L., EikE
ERFIZB T W EHE I ORE « PUTEOREPMLETH D,

—J7. EI OIS L LT, RIEZHOMERIIH D THBGORENE X L
N5, REZXHEOFEZRAME LTL, P ALGIHITHOBRENLETHD Z L (i
THEOMMRSE) | BEIO, BHLEo@ERTH D, IE X GOMERICHE S HHIEGIZ oW T
WX, HHIOERICE 28568280 C, gifich -0, FEE (F-F=zv o0 ¥
—) & EHIETAE & ORI OISV CHLEN R AET D RN H D, Fio, HEX
LRI D REFEL LTUL, KOOZWIREI L0056 OBEOFA | #Ri s Bl o B L%
NEZ LD,

i) BEH OIS RE D B

HI Lo DT DI, ETREASHOMERDBDLIEL 72D, b R ARENHE D 36
At GIHids KO ORI 2 TEA R 1%, AilTE %I O%E55945,000m3, %
T2 X R HIPEK D55 571614,000 m3 L AHE I D, LD E LTiX, ~=T718
WEOA—T v 2= INEHOEDSI T, T 7 TN EHIESENE 2 b b,
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Philippine Reclamation Authority (PRA) 2> 5 OIFHINEREFIC LuX, 7 0 U B U #EE X
ik G D TV D HLD L CH ML (Baseco Reclamation Area) 78, ALy Mo fefifi & L TS
Hid, PRAICEAUR, BEflifE~ =B HXANIZH D . ST 7)1 0 O RN AL E
LTW5, MO TXEIE20hadEHE T v | Hled 72 T (X National Housing Authority
(NHA)IC X 2 EEBFEEZ TEL TV 5D,

AKTw Y =7 FTOWHI T2 PRADEED 2 HLD ST TR EHIT RIS T D121, HEHI+
DALFRIREEICIIEN 720N 2 & (REBYER 70N &) 36 K ORI - 2 M Tt 95
ZEFEOFMNMETHLN, TNoE7 VT35 ENTENIR, AWk REIX
RSN bHZ L EEBEZLND,

EHI OB RO E LTI, BREFRIZE 2 D0, BIOABNRIGRICIEDZ LD
2T s, BREROMAA S O, Jeaticls T 2 SREE ZFOMBETH 5,
Flo, NBREYE LTE, B0 TH%EN S O EWECHEINEOAIL L D590 &
Do WL i TATS b o rVHRHI T E HUE D o R AL, N ATRIfEER (2 ds 1T B Lo
BHUZ X D150 8, FREZIZ OV CHHA L. DAO No0.2013-221Z HiE 41TV 4 fafiBé
FEW OIS T T 2L ELRH D,

3) EE B
HEE BRI D BN B L OMEE SO BREEA B L Uik, M N ITR RN~
TCEAKDWRARHZ I D, KOW TS BRE . SkEG OB Ry - BROBASE
BEZzHND, LT, eI 2 B0 EEMEIZ OV TR 5,
a) M FATERERX N~ DILH K DFRAIE D BE s OKO% T &) OFAE

I OXR S EhE L2 0GE, REAEDICEBWTERtmoEs S (MiF) 7o FITEid
RNAKDTE T2 2 L1270 ERESHA LFIDHIEERIZEE ORBEN LS5 LN
b5, T L TE, BOOAY DI ERESEZRET L2 LICL D, HmBEEN
AT 2 D2 /MEL T ZENRHRETH D, ZORRICEY, AFry=7 b
BT EEOREOAREMEIT/NEL Db bDEBZEL N5,

b) K& OBEITIE 5 NEF DA

Hu N TR HERR IS HEA L7 ILIE K 2 HK T 2 72012, Bk I\ THIR AR v 7 O R
B O BREDRRBAET D, FICRCTOERE LTT  —ENAREREHEHT 2581L.
BEEORENKEL 0D, ZOBRTIIE/KES OB, B85 £ CORBEICS L5725,
IO b S WG a IR, IO D TR EREE A~ O BN E LT DN o 5, £l
®UTIE, BKEGORRICHERIREZIT) Z LI LV BEBREL/NSTDH LR
Th b,

F KBS ORI E O L L CERBANET N D, EROIFAITHENM S
(2B T DAY DFi%E (20154F10H17H) DOERICbER SNz, LInL AT rY =7 |k
TGRS IO R R 2R ET L2 LI L D B4ESR) | REOREII/NSL< D
HbDEBEZBND,
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(2) Buendia-Maricaban [XJi

1) ERRAERE
AERR TP Z 31T B BN d6 L OVEE S 2 BRBEAE S 28 L, Espaia-UST Xk & ZEAM)
IR CTH D, LLTF, HEBOFREMEIC YW TR 2,
Q) HHUIAFIZPE O FHEH - T A 55 o fLE
Espania-USTXJik & [AAR D EED AIHEME N B 2 541 %, Buendia-Maricaban X812 350y Tl
BN YU R H . O K EIA DR, B L O~ = 78RR OREN IR X Ok
sk s o S 217 5> MERH L 03, 2D Oisk st 5 5 LK% 1 No.
2 B K OBEREL IS IZRATH 5720, AHBUSGRWICR W THES & LT f
FOMICHLEERS A U2 RN H Y . BAEANIREIN ISR R 2560835 5,
b) EERBRE XU O BIsER DA ~D 5%
7u Y=y bigaR N O L K AGA D No.ARA (Maricaban 72 33E) 128V CARE
JEAEE DISERR STV 5, REEER T B C OFHRIERSRIC XX, F180tHH &)
2L THY, BEEOBERIME D AR, RFEHF~OEENTHIND, LZ2AT, 2
DILEARAZ ANoAM I, 7 o EEOFTAMPIINLE L T\ D, ZOXEIZRIT HIFS
BitinEt iz >\ T, Taguigri (City Planning and Development Office) (%, #fiiz% PN DISFOD
BRI L QX oFEESN Th 0 EAI TSR 2 Eii T XX Thbo, LORMTHLD
WXL T, EANE, ISFIZOWTIATEMIOEETH S, LORMTH T, LIER-T,
AHAIZEBIT DISFOBIRICE L Tk, BEERZPREICT LI, BEIZISTT
Taguigi & HOMIZ Téﬁﬁ%ﬁT EILLY | AL—XRERBERIZ ORI TN &4
ERD D,
C) BERRAEEY)., ANILMRRSE OB L - Bk o W
BURERUCL SMEHUEMHIC B W CTHERA STV A HEY . M SI3FEEL TV, L
Mo T, BERRAEIEY « MREOMVEL - BREOMLENVET R EEBIIREL RN EE X
bD, B0 R I kwTiJ%1ﬁ5W_%*®@%%iUﬁ%ﬁ%@ no
DOELVEEL - fENLE LIRS, o, No 2 AIIFA A TH V EE X N L TV 5D
oo, WMOEL - iiERMNETH D,
d) brRVEER A FAA U CERT 556 O S ST E R § 5 Lk
Espania-USTXJik &[R4k, FAAHIUH TR I3 2 fifEICB U CH3Es & THpra E R
B DHEENA U D AREMEN H 5, 7233, Buendia-Maricaban X3 (2 35\ T RLA Hiudh % F)
B3+ 205R %501k, Buendia Ave.d—# (MakarifiPlN D X)) 7>5South Superhighway
~ELXMTH D,

2) FEREXERpE
Q) RGO AITLE D B KA~ DR
Espania-UST Xk & [A4R D E 8D T EMEDR D D, RIERORE LIS 1H%7-0 0B

THEZ AV FOWAERERZ THTL5 L, Tro LBV afjtmsé—r/a (W% HER D
Ua) £721336E/0 (REEKRKOSE) & TRIENS,
o U—RA1 (%K) - HlHEH (B/H) = 8X12/2=48 H/H
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o —2x2 (FAFFPEAK) - HliEE (B/H) = 8X9/2=36 A/H

Z OHEEIXEspana-USTIXIRIZ 1T 2 B3 L 0 137 nd, 1HEKR4A8E (BrREkdEk o
BA) OKRKMEBOMINC L DEBZE~DFBII NS AN EZ6N572D, AL
— MIBIT LR BEDOFEREAE L, ERIEERICIIT 28 BE G0 4 RET 2 HFEDOKf
RPVETH D,
b) kI OBEICfE O

Espaiia-USTIX & [AIEECToH D . EOAREMEIT/ NS WEEZDBID,
) AT IH— N=RFx T ORI - BRI D

Espafia-USTIXJik & [HEE CTH D . ORI/ NS NEEZ BND,
d) SZHUHERERFICRT 2R EM ORI L S BT A XA M, RS - IREEDORA

Espafia-UST X1k & Rk DR BORIREMEN B 2 Hivd, L L, MHERELFTO DI E
TR A2 ET DIt L T2 &S, BER~OEEORE I/ NSV E
EZobhb,
e) I UHREITEIC A O KRS DR AE

Espana-USTIXJik & Ak CTH D . WEBDOHEMENH D EEX DILD,
f) bR VRENT O AR IR E A~ D R

Espana-USTIXJ & [k CTH 5, b o RUIRHNC L 5 HEESE~DOREIT, REMETHLH
LM LHEMOMBETHH Y . HIBORIICA DY - 72 Tk & HHIC X v 2O RE
MEERETHZENTEDHEEZLOND,
g) b UARABANCEE S HU TR~ DR

Espania-USTIXI & [ TdH V. 4 OFEEBSIZI VT, A/KEF L O FKR O FERE
PHEEITV, TORBICEKSE IR EZRATILERD D,
h) A O LD 2

Espania-USTXJik & [AIERDE D FIEEME N Z 2 v, 72720, i b7 v 7 OBz
WCIE, 1H%720 hoxoudiidEsE (8.25mF721310.27m) . b R/VWTEAE (249.685m2
F721X161.731m2) | b7 v ZHEEE (100 | EMEATRERER (R OL128EH) | HEHI Lo
B ERE (1.8Um3) LMEELESGA. Tio Ly, KK TI8H/IH (ATEZIEK
DYE) EIF1508/H (REPEKO5GE) & FHlahb,

o T—AL (RRTEE%BHEK)

HilE% (B/H) = 249.685m2X%8.25m/2/ (10/1.8) =185.4=186 +#/H
o —R2 (RIHEK)
#HiliEH (B/H) = 161.731m2Xx10.27m/2/ (10/1.8) =149.5=150 &/H

Z OEHUIEEspana-USTKIE DA X 0 137003, 1H R K186F (&lrf %KD E)
ORBHH OFINT L DB RSB ~ORBII NS 2N EEZ L, IROFAEEREICE N
T, AL— NMCBIT 2R EEOEELZRE L, BRIEERICRT 22 @E A 2 K E
TLEORRPMETH D,

7-16



i) HEH OIS RE D B

Espana-UST [XJik & FIER TH VD, HE L oMOMBROBEN AL L & L5,
Buendia-Maricaban X823 T b o RVREINCAE 9 F84E T (Srbids L OV ORI HE D
TEZBRL) X, AT R BEK O%EK91,798,000m3, F 721X FHIPEK OH54%91,164,000 m3
LHEEEND, Sk, PRASE L OFREIC X D05 Rk, HEHAE - (7ot o Il
L2 IHI LR E ORI (FROFEE) ([ZXD | LERREZH SN L THL L
ERd D,

3) EE B

@%&%K%Hé%@%ﬁ%iUﬁﬁéﬂé%ﬁﬁé%@kLfi Hit BT RE M R WA
OILEARDWARFIZIT D, KO TITFED BEE . Sk SG OB S by - RS
BEZoHhb, %Z%ODﬂﬁ'é'm:Ob VT IdEspana-USTIX I & [ CTh 0 . FEO rREMEIT/ é
WHoLEZ LD,

1.3 BOKERZERERICDEGRREZETMFLRE O

1.3.1 744 EREEZEFE S X T LIRS BHES

74 EHTIE, BREICADEELRIETENOHL Ty =7 NEITFEIL BETERAA LR
(EIA) ZFEMT 2 0ENDH D, 7« EEREZENN S A7 & (PEISS) I, wwﬁux74)t/
BREIR U O — D4 THLNTWD KHKES (PD) No. 151112 L » THIE(L SN0 nEmTH 5, <
U, RSN T Y7 PRFEICHOVTUL, BIRICERRAOEEL RITTENR S L5545,
BREEREGHNE (BIS) ¥R 20BN H D Z L ZHE L TV D, £ OEFE KHfES (PD) No. 1511
12Xk > THIESNT-PEISSIZ. PD No.1586/C k> TIEX AR D LA o7z,

7 4 FHREREAG S AT AL, BREEERREES RITT a2 b (ECPs) $5 X UBREE L
HEE 7 Hul (ECAS) Qumbfw57uyi7%_ﬁbfﬁ%ém5oHP&EAi KHTEE S
(PP) No.2146 (1981) X UMAINo. 803(1996)IZ, FALEILERSB L UG SN T W5, BREER BT
il FE D AT %2 5iik 3 5 H B9 T, 74!%%§ﬁ%m\w%ﬁmﬁﬁf%§ﬁ%ﬂhmw(mm
N0.96-37) Z %A L7-, =1L, {7Eum4 (AO) No.42 (2002) 3L TUDAO No. 03-30 (2003) |
S TEATHITAEE SN b Shiz, 20114E11 A 1213, KRG IRE BREEHE M i(EMBMC
2011-005) 23FEIT S 4L, BRIEFEGHMIC I T 2 EoRFH AR 2 & & blo, BREERZETmSIE O
HIZ, K[UEEEA~OREIEKE Y A 7 ORI 2 0 Az, 20144F121%, BloRE (EMB MC
2014-005) IZX - T, A7 U —=2 7 L MEREADERELLR 2 SN,

71.3.2 RHY—=24

TaYxl NRFEHEIIKT D 7 o EERBE AT S L O 2o TiL, DAO No.03-3012 k- T
HESNTEY, ZOEBE~Y=27 /L (2007) IZX > THMDED LN TND, D%, 2014FI2R
& (EMB MC 2014-005) (&> T, PEISSO A Y U —=2 7 LERFEOTA R T A VIR ENT,
EMB MC 2014-0050 5 18ii1%, B2 IN=7a vy MOEEIT, RO T IV —IZESNTAZ Y
—=U T END T EEREL TV,
BTV A BEEERREELRIEFT ey =7 F (ECPs) Enfiahsd 7T ry=r MOHEE,
717 Y —B : ECPSICIT M I LRV S, BB L E 2 e il (ECAs) (2L TV D & W H BT,
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BREE~DEKREENELD ERREINDLI TRV 27 NOFE

A7 AY—C: A7 AV —AFELEFBITIFHEINT, BEEOKELEM LTS, ik, B4
LTV A REMBEICERENICHLT 70y = 7 R0HE ; BLD

BT AV —=D: AT V== T « A RTA VTHESILTNDNT A—E D RIEEA~ERLRE
BrRIETenhntiAhasns 7 mnyer hOFE

AT AV —A, FEEBIIHEINL TR Y =/ NOFEF T, BEISHEIEAE (ECC) BT
HUENRG D, BERESENT S, £03, BEMEICKHET A ey s FOEEF T, ECC
ZEST A 0EIT W E OO, DENR-EMBIZ VY =7 hadik#E (PD) Z4H L., # 7 2 VU —CiZ
BULTNWD I EaMERTHOLERDHY, ZTNIT XK > TEMBM O IEFZYAEHE (CNC) BRITSN
% 737:)~D@$¥%i DENR-EMB~2H 4 X & EHI 2, LAvL., EMBH 5 %Y FFHA
£ (CNC) ZH5T 572012i%. EMB MC 2014-005/23 T SN TV A7 o v 7 bitidE%
THTHIHNERD 5,

AK7v v =2 MZOWTiE, EMBMC 2014-005DfEEAD 3. f V7T AN T/ Fyv—T =
7N BHELTWD, LaLens, MREACGERIN TS b ey =2 M, H
FI7% [3.4 B - IR OBETHY ., KB OMiZiX, xRV ERFEEOTRN RV, £
DT HICAFE X, DENR-EMBDEIAEEEE O AR Z MR LTc, T ORER. 143% b RVEGER
OHMIZHL LEbED L, AV m =y MIPOKBIH 7 n Y =7 MIEZST 5729, Category B :
Non-ECPIZ#%44 4% (& 731, AV m Y= MIBITS bRV ORI #3500 1 mOAH T 5 2
Lo, ECCERUGT 2 7D E 22 EHH L, Initial Environmental Examination (IEE) = > 7 U A k
Thd,| EORMETHoT, EHIT, HEO b R VERFHEN S 25 61E, TN ERBICIEE
Fzv 7 VA NEHEFTAHIMLENS D & DEIEEET,

% 7.3.1 PEISSIZEICHKMHBIOD ) FZBREIRIV—=2T

Projects/ Covered (Required to secure ECC) Not covered Project size
Description Category A: ECP Category B: Non-ECP Category D parameters /
EIS EIS | IEE Checklist PD Remarks
3. Infrastructure Projects
3.1.1 Dams, Water |>25 ha <25ha,>5haOR |<5ha None Reservoir
Supply and Flood |OR <20 millionm? >5 |AND flooded/
Control Project >20 millionm*® [ million m? <5 million m? inundated area
= = and/or water
storage capacity

Hi#i: DENR-EMB MC 2014-005 (Extraction)

LNLARNS, K7yl MBS arR—%r MIiE, b pVERZ T TR < Sk o
BB LOMHI O GELEENTND, SHIC, AT Y= MINAKIEED Y 27 28085 5

BREEMEICAHLT 27 0= 7 b IS THE B0, TOBHAIZECCERSET 57200
EIAIZZER SN 7eWnWZ & 72 %,

INHDOREEDTARTO Y =27 NOEISAZ V—=27IZOWTCHEEMBD RfiE2E Uiz, =D
FER IR m v =7 ME, AN MEREMEICEEMICH LT 7 ey ] THY, Lidh
T —CIZ#EYTHLDEEZ LD, L, B Oa L F—x IREENTNDHEEZ LR
HIZ M, FEETHDHDPWHITIEX FHENAEDRE E BT e v =7 N EZIRNT 54
TWRH Y | ZIUTEEDV TDENR-EMBWHEL TR LEISIZBE T 2 M HIHA R ET 5 & O L%
AL,
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1.3.3 Ra—EVY
T2Hi COMFPHERICESE, Aa—VY 7B I OWRDEME THILL 72 504 - BEtNEIZ SV T
#F* 7321 R LT,

& 1.3.2 RA—EVITRURDEREIZETHHEE - RENEOHE

FEARE

SEAT D

WEBPEIZ I DAL - AT

1YL} R

B-

TR D EREROBE, T
FHHEmEOEITIC S JER N AR
DRENEZOLND,

FuYxs FRBIZBIT DERERR
BOHK, 707 MERIZHED
HE T A EDEBORRE

BiKEES B DKL, AKAER
LUK TH Y . AR RIAKHE
KEFERTH D Z LB 72KE
{GHITFEE L 720,

HEAKSEAIRD KB DBLK
(—xfiam & LC)

FERRAEZEIT R O R PETEM DI AP
Kb R VHRANS A S I 0%
ENDHD,

Tu s b FERIHE D BEEYE &
OMIEAI E B O TR, L5550 E

IEH LICESBIEREN b - T2156
1. VS RSO BT HIEEE R o
AREMEDS B B

ko R VREI S B D HE DTF
YR oA, FREICET 5 A -
(L5258 (TCLPRRERSE)

SEYUEE L EERIC 1 D R E R I B
HEEE - WERIORA, bR
WCRE Y IREWR S DR E, BIOER
BEREIC R T KRS OB T
FBEDORENEZ HND,

b At R VS DRI DO BR R

B IRBIOIUIR, EBEIEE - KRB,
ARSI E OFEEE DT, EE RO
IR K 2 B DRSS

~ RN A D HARZS IR O T EE
PE, BILOLTIITHE S HBAEEY ~
DIBOFRENEN D 5,

F—U 7 - LHRREIC L5
HUARTE, SR 2 | Y
—E, LI 3 < MR
D FREE DB E

B B BT D GRS OB
FEVWERNEAT L AR D D,

MR (BEAEG K (2o <
FE B O ATREME O MRET

HARER B

HE - HUE

ko R VREINC & B B DS ZEN H
Do

A=V 7 - PERBREICLD
WARFRAL, i TRHECHS < #E o
AR

HR K

N A I N E S I N VAL

KIE~DREED RN B D, £,

JekPREF 2T 2561,
FARIGRD AR 5 5.

A=V 7, BFEREIC S
SHUFAKAZERE, ey =7 bEL
FEF oA, HUR KR SERE R A

K&

AK7m T =7 bOFERIZ LD HEKIE
RS D L3 IR ES
DN 2 Z & iF7Rn,

TR SE /KB DO AKGIC B AW Ok

fir, W%, SrECLERERE L
)

WL Eh A

Tl FOEMIHE DAL DK
x£  ABRBOWELITRE LRV,

Y=y bR OREA BRI
DIVR (—fEH & LTC)

KA

Tuvxy NOEEEMEICET S
KK T OHEAKIZEEAN I N AKHEAK
ERIEETH Y, BEAKIED KAL)~
EE VA7 TSN

PEAK SR 1T 2 KA O BLIR
(et & LO)

B THES
v~/ a—

Tk

A7v vy bRigE X ORI
Yo affee~ S — T WIIEE L
AN
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WARHFHEIC ST D H D TR,

BRIEIHE P S ST O R WERPEIZ BT DA « BEtHE
PRAEX D 712/:7 FREIOEIARIKICHRE |7 r o=y FRIEJEDICBIT 5872
KITRRE S TR, 7o R KRR E O
F i H A - C- MBS RN VI L 705, Fi2, gk |7 ny=/ MisReHmEEIE S < %
ERBR M O — I AREREENFET | B2 A ESEORER, 5&@%; fx
5720, ERBIRBLELRD, S LN mwm%ﬁ%
+ R D 7Yz MaRit ik, LGUD T | 5B R E SN D Rl T

=IO P

HSBAR A - C- BHRN VB IMEROER « At~

BEMERZ SR & LI

s EM - R WENE X LND, . RAPDEES

® [HEA 7| D (B oOREEMED KEBE S | Ll s < B s e DR
A |5 H—r EAIZEDHIRS NS0, BEO | - BRSO T

# = AIREEIE N S U,

T B- | RGO, JH ORI E | LR fm oL Az (b— k
5IHHEATE, ASEEE ~OBEN ) | AR RN, T
b5, (2 S < AR R D TG

ZOMOE|  C- |BEFAICBLC. ZOMOHAEE | oMo AR B (<[ % Bk
N BHET 5T — 4 AR TN |, EEEEHEIC S < AR~
45 - R ATV R, DEET
A/ BRARIEFFIZAORERTFHINS,
B+/-: HARRED, EFHITAOEENTRIEIND,
/- WBOHES LOTORENTHCHS (725 RASUETH D, HEIITEDES ST T 5

L%,
D@ EIRWETRIEND,
HR : JICA TR
1.4 THENEEEFEERBETEICERDIBES K URIKER
7.4.1 THEE., FREBES XUTEEFEICZRHIBNES

(1) 71 VverEk

ERBHRECRIC R 3 2 HARM R RIWEIT, 1987 7 4 U B U EEO, IROSFKIAIC

W5,

W

BLO

B, 598 FAAMPEIXIEY 2 MifE 72 < LTA
. %EHI%MHJEIT%é EERBHIZMMAYL,
WY IEM AR A 52T D 2 L BB SR,

wEIhT

RO DI SN D Z Lideu,
HHIPT £ 7L FHAER ~ D 2

o SRIE XN, F 10 Hi T E TG OB WA EER X, BB AERZRGECE DD

DaERNT, EHBE FIFIEEMOID BE LT D 2 Lidan,

FlBIEB &

OB i G D (1 B~ D G 72 AHRR - it 7 LIS ERBIR A2 FHE T2 2 Lidlauy,

(2 74 VUrrKiE (PD1067,1976)

ZDOERT, FOE 5L EICE
B X OO DN FI1E. T ORDIEDN,

RESH D, Z D Easement O [XIik |z

L7 Vxm—3 v, MAT.
BT 5 Z LTSN,
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Wk, 74 o7, FREFIALR—=UDED

BWTHIKIEALL FOMEY EBR L TWD, 7205, Wik
FBHTIEIC I W TIN5 3 mOFaPH, R
FUNTIT 20m OFEPH, F 72 AR I TIE 40m O FEPH I,
BOWTIE, MAb W DFHEOEED ZER L, £720%

INFEFITH O 7= % D Easement 73

[N S DD b 4




(3) #BHIBHYE - i (UDHA) (RA7279, 1992)

ZOWERE, WGBSR LT, FREUFOSEO S & #HRR% - B, than0 - &RiEm
KEEE., F— AL AEAOREEZIT) ZEE2BEL TS, £, NMEFREEONLIRER
WS DJEEHOIMVE L OFRE « TA RTA IOV TED TS E L BT (5 28 #i),
EBERICOWTHIE L TWD (5522, 23 B L0029 #i),

@) EFA L TITARNT I TFv—BILUOZOMDBHIDT-HD ROW ORSGOIEEIZIR DL
A (RA8974,2000)

ZOFEEF. AT TANT I F X —OEFRDTZDIIHNE ROW, Y ¥= 7 bEICHK
RIZDODOARBEORSEEHET D2 L EHME LTRBY, T0JEL LT, %, BIURH,
IO E 7 IO FEPHE ST D QEH 381, £/o. ZOESB L OZ ol THAI

(IRR) I2L» T, 7uv=7 Al BEHOEY-CHEED ORI E T IEIC OV THED T
W5 (558,

(5) DPWH t#iHfs, (ERBEE, VAU T—3a v BIOEERIBRLER (LARRIPP)

THEAS, (ERBEE, Ve T — a3 VB X ORERICR S BOR (3 3 ki, 2007) (X, DPWH
DAV TITARNT I Fv—T0Vxr MIEo TR HHEE, EAROERBELEAE 515
FHETA RTA NTHOWTHEL TS, HIZ LARRIPP X, BlzlZxrd 5 (1) kst (2) ¥
BOEIME, ) MEEZITHHERN, BLOW@) 7V w7 - aryLr— g EERBMC
DNWTED TS,

(6) FEEEE (SF) [T 2EF T/ T A

7 4 EBUFIE, EZE LU W THENTBRYE - FEE (UDHA) ITHE L T\ D NERAEE
DN 2 ERNCARET DD O K &2 FEh L T\ 5, EFEEER (NHA) 1%, #H (in-city)
B L O 4 off-city) DR #st 2 ISFs ~Mitia L7z, 23 2=7 4 —K% 7 n /7 4 (CMP) T
T, S EERME A (SHFC) OfEHIEZAFM LT, ISF MEELZHAT 5 Z & 27 LT,
INLOFEET 07T ARFIAHEORIEIZHIE L TV A DI LT, ARHIRIZEEL TS
ISF Z %5 & LIz IdikiT £ THEi ST\ eho7z, LavL, 2009 4£5JE Ondoy D,
AL E (DSWD) 1%, KEOWPER T HHEEENEZI1T) 2 L 2 RE LT,

fERRXIIZ BT D ISF 2R T 2 EEME R TTON TV o 2 &6 BUMfi, 500 &
Y OER T, ISF OfERRXIR D LR G~ OB EE M & L THE L7z, 2011 45 2016
FEO 5 PRI 100 [BEY O&Fe 2l U, IR, Estero, 36 X UMD /KBS O fe R IX 1
FBEEOBEER E UCHER L, ZOiiKix 2011-2016 O 7 « [EFHFHEZ KT 5 H DT
HY . FHCE OB OT V=X 16 THRARTWD [THIRIEEITK T 5 Ml R oG & [
) HERT DO ERMRTH D ERBHmINTVD, SHIZZOMERIZ, ~=7 HHE
WA~ A X =TT 0 BLON~=FE 7 ) —27 v BT 2 & EBHFTEITS  (Supreme
Court Mandamus) (SC. Gov. Ph.2011) | IZb&H 5T 256D Th 5,

S LIZBURFIL, ISF OBERZE T 72, 500 B2 D& 4 (i) O—% 7% H L., Oplan Likas
Program Z ¥ TL7-, 2D 7' 17 T LI, BESEDOAR R M 5 Z & %% HAY & L T Department of
the Interior and Local Government (DILG)%S DSWD & i L T L T\ 5 0T, —HHY 7=
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Y PhP.18,000 Dt % 3B+ 5 Z & T ISF OBl 2T 2N E2Ffo> T D, xi5 ik
I~ =7 EHEND 8 DD INEWDOER X TH ¥ | £ DT Maricaban )23 5 £ TV 5

(Hi# Y - Housing subsidies as a viable alternative in solving problems of informal settlements in
danger zones, Asia Pacific Sociological Association (APSA) Conference, 2014)

1.4.2 A zy FREBICHRS TG, ERBEGOEIKRFER
(1) Manilafi7'm =7 FXEJEIDIZET S ISF 3B L OBER IO

Manila i~ &7 U o 72 kUL, ~ =7 BB~ A 2 —7 7 VB N~ =FE 7
U—r7 v T D mBHIHIT S (RIS (IZEDW T, TN ORJIE W O fE R X
A ARNIE R EF ORI #lA CTWD Z & 2R L=, 7=, Espafia-UST [XIkiZds\

TISFIZ X2 HHL - BERITOA L T, Z xR L,

REFREF OB ET— 7, fERXIRICFE ST D RIEEEE WD, Pasig IRV OBE
KK ~OBIHIFRAT (2015 4 10 A 17 H %E6E) 12 XX, Quiapo Pumping Sta. DO iTiZ 3T,
Pasig )1l ~Jfi A3"% Estero(Estero de San Migue)?® FiitlskiZ ISF DJEEX A& Y . Estero D725l
NERENTND Z L EMER L, 72, Estero NEB X O OEIIZIE, ISF 0 bEFES N
INKRECEHIL L TWARMICH -7 (¥ 7.4.1),

BE 1: Estero )l (Z£5) MNCHAAT 5 ISF : BE 2 : ISF M OIJINCRIEE N I I OEFRKE
DRI PR

H L JICA P&
® 7.4.1 Quiapo HE/KBBICHITAFEREFELITIDOEFKRR (200510 417 8)

(2) Pasay i Maricaban JI[lZ351F % ISF 36 KX OBHRIK DL D R

Maricaban JI[VA /7 Clx, LGU 5 X OBIMRIEBEIC L 5 MEREZT OFERBIELZ FEE L T\ 5
Fh EARIE LGU (Pasay i) 38 L OBIERITEAREBS (NHA, DPWHDILG %) Th 5, (ERBIS
1L 2013 4E72 5 2015 £ TO 2 MEZNT TR T THTETH Y, £ 7.4.11%, Maricaban JI1iZ3
B FERBERO TR Z T, 7.4.2 1365 & 72> T % Barangay DALEX TH 5,

ERBERIL, Maricaban JINAFEICHBWCEFE 1,421 4 NIRRT KHLEDIZ 30T 1,424
AT 2 RICERm L TR Y, £D 55, 1,070 HFOBELE T L TW5 (2015 4 9 H 23 A
1), Pasay 11i® Urban Development and Housing Office (Z L #uiX, Biizid, Easement (Gif/#X v 3
m) FO, XV ERRKBIZEEL TW A ZELE L TIT-> TRV, EEBERZE T LT
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ROHHEFHITOWT S, AR, BHiA I L T <
2015410 1 8 H. 9 Ho 2 HREC, F/kiEm1C 3517 % Barangay186 % %142 & L C 200 H-45 0
Biin4 92 L7=, BIfE DPWH 1%, Pasay fiiZxt L C, Barangayl65 o H7/KHLE I XIIZH51T %

FHRTH D, 7ok, RHRICITFLED 20D,

86 titiF DB A ZEFE L TV D,
% 7.4.1 Maricaban JIIIZE T3 EBEEBEDORIER R
Area Barangay | No. of ISFs Non Residing No. of Relocated. | Balance (as of | With Holders
in census (Absentee (as of Sep. Sep. 23,2015) | (as of Sep.
Structure Owners) 23,2015) 23,2015)
156 137 4 118 15 0
157 151 15 71 65 0
158 8 1 7 0 0
- 162 244 10 86 148 0
_‘?‘: x 177 94 13 71 10 0
=< @ 178 95 11 75 9 0
g° 179 201 27 146 28 0
180 276 28 167 81 0
181 31 0 31 0 0
182 184 28 133 23 0
Total 1,421 137 905 379 0
Retarding 165 620 54 165 401 1
Pond 186 804 17 0 787 115
Total 1,424 71 165 1,188 116
Grand Total 2,845 208 1,070 1,567 116

Hi#t . Urban Develo

Hi#: Urban Development and Housing Office, Pasay City (Sep.2015)
B 7.4.2 Maricaban JIiRRICH T3 ERBEGEXNRIEMER
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ISFOBERSEIL, Cavite/NND 2 i, 40Tl m L TR, LLFDmEY Th D,
Bgry. Aguado, Trece Martires City;
Brgy. Hugo Perez, Trece Martires City;
Bgry. Cabuco, Trece Martires City;

> w e

Bgry. Halang, Naic City.
TG 4 BERHIC IS 1T D, INRRENIXEFHR 5,500 i CTh 5, 70, BlstiomfEx 1 X
W7 40m?, EREAEI LAY -0 22m® TH B,
(3) Makati HTZ351F % ISF & L OB HRIR L O iR

Makati i CIZ ISF x5 & LizA RV M) —BIXOBIFELFEiiH ThDH, £ 742131
Ry MY —DOFERTH Y . RS2 ISF IXBUNPETA HIN T 2,059 i (2015 4 10 H FEAD) |

FLAHIN T 2,577 4 (2015 459 HERS) Tho7z,
=& 1.4.2 Makati MAICHFET HFEBEES RV M) —DOHR

Barangay Street/ Area Site Condition No. of ISFs Time of
Inventory

A. Government Land
La Paz 2016 Mola St. Sidewalk 4 Oct. 2015
Magallanes Pason Tamo Extension | Creekside 20 ditto
Tejeros Kalayaan Ave. etc. Creekside/ Sidewalk 446 ditto
Cembo Guiho St. MCDA Creekside/ Gov’t property 926 ditto
Comembo Apitong St., etc. Creekside 62 ditto
Guadalupe Nuebo | San Jose St. Creekside/ Riverbank 68 ditto
Northside Progreso St., etc. Creekside 125 ditto
Pembo Waling-waling St., etc. | Creekside/ Riverbank 26 ditto
Pitogo Kalayaan St., etc. Creekside 31 ditto
Pinagkaisahan Balabac St., etc. Creekside/ ROW 88 ditto
Rizal Quirino St. Creekside 5 ditto
South Cembo Pinos St. Creekside 4 ditto
West Rembo Napindan Area, etc. River Bank 254 ditto

Total - - 2,059 ditto
B. Private Land
La Paz Caton St. - 64 Sept. 2015
Olympia 8063 Hondradez St., etc - 72 ditto
Palanan Durango St., etc. - 196 ditto
Poblacion 3172 Mabini St., etc. - 22 ditto
San Antonio Lumbayao St., etc. - 183 ditto
San Isidro Guatemala St., etc. - 275 ditto
Singkamas 207 Sunrise St. - 166 ditto
Sta. Cruz 3015 Kararong St., etc. - 142 ditto
Tejeros Kalayaan Ave. etc. - 527 ditto
Valenzuela 9153 Pateros St., etc. - 197 ditto
Guadalupe Nuebo | 2363 Antipolo St. - 70 ditto
Guadalupe Viejo |4050 Bemardino St., etc. - 613 ditto
Pinagkaisahan 3703 Gabong St. - 34 ditto
West Rembo Napindan - 16 ditto

Total - - 2,577 ditto

Hi#t : Makati Social Welfare Department, Makati City (Oct. 2015)

ISF OBHEIT. IRV OSEREEIE (3m-easement) ##E4: & LT, NHA, MMDA, DSWD.

7-24




DPWH, DILG %5 S BURFEEBEE & o1 /)12 K 0 FEhii L Cuy 5 1E2>, Makati gl E o ISF s

¥% 2008 DT TCND, KT vy My3BKRT L KIKICE T 2BiRF¥ELS LT

Maricaban 114 3 DI FEIC I8N T 2015 4F 10 A 290 L7z 23 i OB s 5 21303, 11 A1

1320 O BEENGFE SN TS, LavL, 7uv=7 FXIAETe Makati i 7655 K82 B0

TI, Estero i3V T ISF IIHERR S AL TV 720, Makati RO F I KX, 4%, ERIOREh

TW% ISF DBEEZNARTT > TO L FHETH D

Makati Hi2 50 L CW A BIZHEEICBIT 5 ISF OBEREIL. NHA FTA OB iis i (Barangay

Cabuco, Trece Martirez, Cavite.)?D &>, gl B ICBHYE L7-BlsH 2 23 Fid 5, Hidl B B DBz

HOFHITTIILL T OB Th D,

1. fiZ{&: Bgry. Dayap, Calauan City, Laguna Province, XXIskififd: 40 ha, 2 &: 6,000 /=, IUABLK
(as of Oct. 2015 4F 10 A W 4): 1,031 45, [X i i 40-60 m2/[X .

2. A{\i&: Bgry. Dreamland, San Jose Del Monte City, Bulacan Province, Xikifif&: 4.0 ha, %
412 7=, X[ FE: 40-60 m2/ X ]

(4) Taguig fi7'm Y =7 MXEJEZDIZISIT 5 ISF 36 L OBEMR I O

AT7v Yy Mikati & ORE# AL & JAEKAE DA No.3  (Maricaban 14 33)
L OV No.4 (Maricaban fI7233i) 73 Taguig iPNIZAZE LTV 5, 2L H ORIk L HIFTA# 1L~
A EHETHY | KBPAIIZEORE R 2 L TR Y, Ziuh 2 His b BEhitiak PNIZALE LT
%

A7y =7 hOIREKFED Nod HAIZBW T, X 743 1878 RIERERICE - T
HlECTWa, B ToOe 7T U o 7 L, ISF ORI 180 EoZ L Th D, FEhask
WNIZBIT 5 IFS DRV X OBERFHENZ DWW TUE, BifffO@ Y | BIRFEOTETARICHOWT
Taguig 117 (City Planning and Development Office) ET7 4 HEO RN RS> TWND, K ey=
7 N OIS D gk OEEFRIZ OV T, ik VERHEREICS X D03, ZiLb ORIEEE
FEBISEHLERDH Y, 514, EEE{ZF%%EE ITHE &L HIT, HEITG U T Taguig i
t%@%ﬁ%ﬁé%%%ﬁ#:kmiw\XA~XQEE%%_o&iTV<MEﬂ%éO

o reEE | L me

HH 1 : Maricaban JI[ZE IV O H Nod H: GE 2 : [[WE (I SEEN ST oRb) .
JJEA D ISF ORI
Hii: JICA FAEM

B 7.4.3 DEAKEOREMS No. 4 BDOFEEFETEDNKRE (2015510 A 24 8)
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HOE SHOBBELRE
8.1 S#&RNDEHE
8.1.1 =T E70 1y MIMITTHEE
(1) HifrgsHz W T
AENE, FHEAM CTREN RO SR ARTHE TH Y . DIEMARILE T T L OREEE L BEFDE
KD ROMERR, 2)5%7t - b LoD OHEFRAE., ) HTCHEUKIGEER OFEMRT, 4)FEf7e k>
FIVDSMERIE, BRI, 6)Y 7 xR L EOIRE, 2FEMT HICE->TWRWY, 2
5OHEHIZAHOPFETICENT, HMCHRETT20ERND D,
(2) FEEIZONT
352, 353, 46 BL16.42 THRARZX DT, R T LEFREEOMAETIZL > TLHEEN TN
HA[REMEN B D, A% Bl Uit 72 HTEt 2170 b o R VN O KBS HELE LoD,
R THREEZRETDNEND D,

8.1.2 BEKEFXREMICEHT HRE

(1) HEKBEREEIE & 1) L ooHEdE

2005 FEJICAM/P IZEBWNT, b - IINZHFEL T D Z &b, BEFHEKEE O T hE
I 2~3F LA SN TV D, BIHIFAEICIES W TS, 2270 O L - T IDHERER RO, Z Ok
DUIZE D> TR, S HIZ, FEHAEGIT, HHRAL T 533 - FEEEWDR R T D
IR EZ TP, R THRBEDRIK L oo T\ EHEZREIN D, BEEHE KRR OMBERME T
L7REECHIVE, ARECTRET 2T 2V bR E HoIC R TE 20,

(2) HEKEIZIS T D DPWH / MMDA O3E# DAl

~ =7 EHE OPKitER O T - HERFEELO FHEREEIIT. PEKitiak o FE SRS 23 DPWH,
HEFFEHIRERI S MMDA IC0BES TV D, 2 ZHETTRITIERL TS H DD, MMDA [ZIR
LN THEOF TR X OHKES OMERFE B 21T > T\ 5,

8.2 SHRMHELXIT

8.21 RET A0V FMIRAITTERDFAENDE

(1) F%FEF - bE T 7 b O HVE A S LR A K OV T1% OB AR O FEhE

)b RTLIEOHEE TIA T, #IF b o R R OISR IC L 2 R 2 [k 2 12iE, SFaiic
FHEEAR I - CHVE A (CZHi B 100 m 4720 1 fEFT) SEMEVRE O EuIcE S, v
—/b REER, B TEHE OGN NE L 72 5,

)b R T EESHEME T35 C IR A AT 23 BRI & T2 72 0 F RIS U S0 S ) SR8 C
X, FDTH. BAIT L - TiE, RO — IR 1L L 72 A0, KRB x5
TIRIZ L > THRUST D MERAEC DA REENH D, T DX D IR FRERET D - DI FRNA
PEIZBT A IEMAIE L, MR E MR ZH U2 e e, T &R OYRESE T #%
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DJFNBRBE~ORBOWRE L EETHY, i LEOBIEELMLE LD,

(2) ZhFEHTHEFERBUK DRER

AERE LT PR #2213, DPWH 235%E L T\ 5 25 RIS kG T & 5 X 5 fisk
Hlif 2179 & & HIT, FFRAYIZ 50 FEMERBKICKHIR T 2 £ 9 kiR Z2 A3 25 LT
W5,

PAKRFICHERIZBUK CTE D Z L ARRIHRETH U | EEEROBWAKRSCHKILE DK SO Z — D
W, B I 2 b—3a UEICED, WKLEZER - BHIETE 52 L 2R TOLERD D,

¥, MiEEEHZRIEL, 2005 4 JICAMIP R EDHF KK A X—XIT L TEY | ZDHOIEKE
HEE B LYK OB LE2RKIC, LOFEMRILE Y I 2L —va VEOEMPLETH D,
(3) HUTHEEW) DO FMERR L MW LA T T h DORIE

REORHEEMEDO LA T 7 MI, B &2 — 3= b AT L TR O A R ITHE
L7z, Atk TR O @A MR L, horxARICES <, LEEERRIERE A FE L.,
k> RV DOREEWT T I ORLE 2R ET D 2 EBUETH D, T OREICHESW THUE R 2170,
AN LB OB E, THEE L THIORELZREILT 5 Z ENEETH D,

(4) EMEZEELZLAT U FORE

RROMERZEMRIT 25 FRFERIIE L 22> TRV | 50 FRERBENITH L Tid, LEAITRELA
LTWev, Z o7, 25 R EOBBORERICHIET 572010, BUEO R EHRICH
WT, IFREOWRNE E L E U, BERFEEKRZIT ) Z &N REE D, ZO5E, HTIrEE
EIEDTAUCKHETE D L9, YU DLNKERSHOE T A b TG L THEILERH D,
(5) PR R FEAH 22\ B 70 BRI BB SA T =

AK7mav=r MI 174 EERERZEMEE (PEISS) M S, REZETALFR X &
IS HMEND D, KT ME, ECC DBUSH B /28K O B0 oy &
tEoTnb, ZTNOED, THFENAENEE BB T oY 7 Ml EARET 5 LER
HV ., ZHITHSWT DENR-EMB WNERTHiFT L EIS IZBT 2 M EFHMRESIND | L O RME
DHERENTEHY ., AR L OO 7Y =7 MkE (PD) OER - RHEAMLETH 5,
(6) Maricaban JI| ik BLGHER E - FEhi

DPWH |2 & % & Maricaban 77 V — 27 | EJiiBRIE OHELT « LHIFIH OZ ISV, ok - +
WO ML T\ D, BIfE, DPWH I NI OFNEREE(E 2 8D TV D25 Wil O RAKBERE D [7)
EL R OHIE L ORItk ) 2 7 B ELOBLR N D DT IR 55 EARD b T\ 5D,

(7)  REEEHT O IZBI T 2 1B OB

~ =7 HHEICB T DK AR DA TERE I v v a CBHERA WS (FR 27 4
9H) ) IZET THEF b R VRO - DI A MM T 2R AT 2546, €0 EEICH 5 iy
HHEIZXH LU THESEZ XY 2Ll B2 b] LOFERRHY, HExHTFTH-TH
W ERRAEMCHIVUIHESNBET D LEREL TS,

AEOFAE TIE, VEAGITEANICERSEDAA#E U, AMAZBELSA T RS20 5
Mgz D752 LEFHREE LTS, 4%, H FOALFIHZZEHED 5 12Tk
TN L 72 5



(8) FERNASRBIA - TR AT Lz EH L rzHK sk o & #

ARRES 2 AR R I3, FREIIC 50 FfERIKITHIETE D L Y RO/ A HF T
Zo?rﬁk o TWVD, SbIZ, [REEINT L DT EDOZEM OB LIRAK#EE 2 i/ MbT 5
eI, BERRSREIM - TR AT L 205 L, BOREICHUKEZ T L, A2 s & 2R
_@%E@@‘fé%{ﬁ%*ﬁaﬁ“é ZEHHMETHD,

8.2.2 HEIKEBELETRELXE
(1) HEAKBEREMITE & M EooHEE
2005 4E M/P (2 L ¥ ~ = &L E LRl O Pk T5 & DPWH 881 K 2 i #i5 BEl & 2 Hudsl oo ]
JITLEE3, BUED 5 7F (2011 - 2015) M ORI 5 224 (2016 — 2021) THEMEATESNLTHY
TEBEY THEEZEMT D Z LI X 2 TEEOPEKBEEERIE & M EOFERBLETH 5,

(2) =3, FEFEMERE. KEOUE

PEKRBEA~D T IWEOHI, KEDOUGENMETH D, =AT a7 ) —7 ONKEREILEM S
ALTWRNZDAKE DOBURIZI 5 T2V BLi CEIZE T AR Y Y KEGEITEA TEBY |
2 BEMOKBE~ORELZNHD EHEIND,

FEPARES X, BRWRALTL 23X - BEEBEEWN R 7 OEENREE T, Ao 7 hisk
%%@Elkﬁé EbLHEEREN, HEKE (mxTu/rz V) —2) OKEOSKFE, 2 OHIEEX

WZi%, KEEHE, I INEFHOKUENLETH D,

(3) HEAKDEIZEIT S DPWH / MMDA D D54l

~ =7 HAEE OPEAKHER O L« KERFE PR FEHERI I, PRI OFHE S fEtkRd 2 DPWH,
MEFFZ PREEBIS MMDA IZBES TV D, EHESBEOUK - PRI R OFHE - F2h - MR i 4
ThEA « AN HED 5 121E DPWH & MMDA & D27 ARG OREZEIZ L 0 PEKFHE IR D
HHRILEZ X0 ERH 5,

(4) KV 27 B RERE U 7= R A B N OV B O HEE

~ =7 HAPEJE L O Hulgki X, Pasig-Marikina JI[LISMZIEEEI 2372 <. DPWH Survey (2350
THITICFHERI G & SNk ©H 5, FHENZIT) SE & I BKILE RS, i e &
DTND, REMRIEEEOHERE, Bk U 2 7 HIBICELRE U 7= S HoR] FH FH o8 Az X0 iitlko
RAKBERERERF S L BE L 72 D,

BT r Y =7 OFEmIZIL, BET 2P RBUFHEE, Hi7 BIGEES X OHRIERGRE 2K
WZEDZ ENTHREN, RNT eV bEED, T OMREEHERFT D ICI3& BRI 0%
& TREFHENZ B < EHaARHI L OHERFE B OBENLETH D,



8.3 I &

DPWHILFR D KUEZ B O SR & &8 U723k « Pkt R o BIZ & L CHEK : 25-year RP,
#E/K : 50-year RP & Ei/AKHED 2L~V OHEZHELTN5D,

~ =7 G LI O e AR D BAZIZIN o T PR RIZ DWW T T b o oV EfE H o wl e
MEERRETORER, T o RV EI O A IXHEIICAEETH D Z S IFH LM -7, Ll #l
T b i ORI R ORI FETH Y IREOH T b 3k ad, ~=7 HHE O
FEREEZ XA D477 & LTREBMEERDIZIE, BIEDPWHLHESD TV D PRI SR FED THEK %
ROBE] 1T D3R EBEIC OV THERR, BAMEX L Z EBMEITR D,

DPWH I HEK « HEAC IR OB Ai B AZ & L C25-year RP, 50-year RP & @ik #ED (221 ~UL | ZF%TE
LTWDZEnD, HERIREHIMZ, FEDRICONTS, FFMARRNMNEEEZ BND,

~ =T HHEEIZ T AT b ooV E T R E O BRI\ T, 8.1 TR R 7 RS & R R
<, 820xbbE®, Bl&HiE TresltBEREO R ARSI 5,

() BUED~ =7 HHE OISO AT R FRICON T, 8.22 TIRATZNAE OS2 K,
(2) BB ERE (25450 4) ISR DR/ =— AR OFED R OMHERS

() ERO=—XIxT 5, LERASRMREI K O AU HE O MERAF BRI - (5 O R E
@) FRMEOPRERA R FE . RELEE~ OIS 25 o - F R ORI T OB
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Department of Public Works and Highways
UNIFIED PROJECT MANAGEMENT OFFICE
FLOOD CONTROL MANAGEMENT CLUSTER

Consulting Services for the Ré\(iew and Detailed
Engineering Design of Comprehensive River
Management for San Juan River

and
Reﬁi.ew and szdating 'dffFeasibiIity Studies and

Detailed Engineering Design of Various Urgent
Flood Control Projects in Metro Manila

' PRESENTATION

 WOODFIELDS ENGINEERS COMPANY

PLANNERS, ARCHITECTS, ENGINEERS, CONSTRUCTION MANAGERS AND ENVIRONMENT SPECIALISTS




samms, DPWH Woodfields
@‘ UPMO Engineers
=< FCMC =l Company
Projects to be presented:

1. San Juan River Improvement Works
2. Various Flood Control Projects in MM

Scope of Work:
1. Review of Previous Studies

e Study on Comprehensive River Manag_ément for San Juan
River under the Detailed Engineering Design of Pasig-Marikina
River Channel Improvement Project (March 2002)

e The Study on Drainage ImproVement in the Core Area of
Metropolitan ~ Manila, = Republic . of the “Philippines
DICAMM(March 2005)

e The Feasibilty Study on Flood Control and Drainage
Improvement Project for MIAA.Compound and Parafiaque-Las
Pifias River System in the Republic_of the Philippines (March
2004) : :

2. Detailed Engineering Design of selected priority improvement
works %

Technical Approach:

MM's drainage networks are designed for a 10-year flood only. Being
continuously silted and clogged with garbage, they have become
increasingly inadequate to convey flood. Present set up also allows
surface runoff to flow directly from higher elevations to the flood prone
areas downstream, which usually results to flashfloods. Because of
increased urbanization and more frequent high intensity rainfalls, DPWH
Memorandum of June, 2011 now requires drainage systems be
designed for a 25-year flood with a freeboard that can accommodate a
50-year flood. But existing MM's drainage systems are undersized for a
50-year flood.

June 18, 2015
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The Consultant's approach is to reconfigure the whole existing
drainage system by

1) Decreasing the drainage/sub-drainage areas so that existing
drainage can carry the 50-year flood using its present design capacity
(10-year flood), thus avoiding additional ROW acquisitions and
replacement costs;

2) Installing flood gates along waterways, i.e., to divide flood flows and
drainage/sub-drainage areas; and

3) Introducing new interceptors/drainage mains that will receive the 50-
year flood from higher elevations and carry them directly either to
Manila Bay or Pasig River, thus:minimizing flooding downstream;
they will also serve as flood storage because of their sizes and
lengths. These interceptors will. be ‘located, designed and
constructed with minimum disturbance ‘on existing traffic and present
social and economic activities in the area, using new construction
technique: “trench” method (see Annex 1).

Note also that hydrojet technol_bgy f:-an poss-ibiy be used to declog

drainage mains and laterals with hardened silt and garbage
combined. :

June 18, 2015
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PROPOSED NONSTRUCTURAL MEASURES

(1) Reducing flood risk through Sustainable Urban_ Drainage
Systems (SUDS) in urban watersheds. Currently, the set of best
practices for water management of the urban environment in
developed countries like USA, Europe, Canada, Australia and
New Zealand is considered to be the SUDS. SUDS are designed
to allow water either to infiltrate into the ground or be retained in
devices (wet ponds, infiltration wells, stormwater wetlands, sand
filters, rain gardens, grassy swales) in order to mimic the natural
disposal of surface water. SUDS reduces the: peak flow runoff
rates, siltation and water pollution in waterways.

(2) Reducing flood risk in floodplains through building code
enforcement, i.e., adapting in the National Building Code the
flood provisions of the 2015 International Building Code, which
includes flood resistant construction: and structural systems;
design flood elevations; lowest floor requirements; protection of
mechanical and:electrical systems; ‘and. the protection of water
supply and sanitary sewage systems.

(3) Creation of Environmental Crimes Strike Force under the PNP:
Environmental .- Police will .be responsible for enforcing
environmental laws and educating the public about environment
and natural resource protection. The Environmental Police, as
members of Environmental Crimes Strike Force, will investigate
criminal violations of the Philippine environmental laws and
regulations (especially solid waste management act and clean
water act. among others) in conjunction with the DENR and OSG
or DOJ. * This should address the unabated street littering, in
which litters are carried by runoff into the storm water drains, and
unceasing throwing of garbage in waterways and drainage
systems.

(4) GIS-based digitization of the whole Metro Manila drainage
networks for more accurate planning, programming and
budgeting of drainage improvement works.

June 18, 2015



What is a 100 Year Flood?

The magnitude of a storm or flood is described in terms of 100 year
flood, 50 year storm, or 200 year flood. The larger the number before
'vear flood', the greater will be the effect on river levels and on anything
out on the river's flood plain. Also, it is understood from the words '100
year flood' that it has a flood return period of 100 years, or in other
words, it should only happen every 100 years on.the average, but
questions remaining are 'Could a 100 year flood occur the next year
after one has just occurred?' and 'What is the likelihood of its occurring
within any given time period?'

Definitions:

1. Return Period (T) - The average length of time in years foran event
(e.g. flood or river level) of given magnitude to be equaled or
exceeded. For example, if the river level with a 50 year return period
at a given location is 2 meters above flood stage, this is just another
way of saying that a river level of 2. meters above flood stage, or
greater, should occur at that location on the average only once every
50 years. (T = 1/p) |

2. Probability of Occurrence (p) (of an event of specified magnitude) -
The probability that- an event of the specified magnitude will be
equaled or exceeded during a one year period. (p = 1/T)

3. Probability of Occurrence within a period of N years (py)- The
probability that an event of specified magnitude will be equaled or
exceeded within a period of N years. (py =1 - (1 - p)V)

Question #1: Could a 100 year flood occur in the next year after a 100
year flood has taken place?

Solution: The answer is yes. A 100 year flood has a return period of T =
100, so the probability of a flood of equal or greater magnitude occurring
in any one year period is p = 1/T = 1/100 = 0.01. Thus there is a
probability of 0.01 or 1 in 100 that a 100 year flood will occur in any
given year. It is not likely, but it is possible. The fact that a 100 year flood

June 18, 2015
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occurred in one year has no effect on the probability of its occurring in
the next year.

Question #2: What is the probability that a 50 year river level will occur
within the next 10 years at any given location?

Solution: The answer to this can be found using the equation, py = 1 -
(1 - p). Given a 10 year period of time, N = 10, and a.50 year river level,
p = 1/50 = 0.02. Substituting into the equation: Pyg'=1 - (1 - 0.02)"° =1 -
0.98' = 0.183. Thus the probability of a 50 year rlver level occurring in a
10 year period is about 18%.

Return Probability of Occurrence (%) in N years

Period 1 2 5 10 15 20 25 30 50 | 100
2 50.00 | 75.00 | 96.88 | 99.90 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

5 20.00 | 36.00 | 67.23 | 89.26 | 96.48 | 98.85 | 99.62 | 99.88 | 100.00 | 100.00
10 10.00 | 19.00 | 40.95 | 6513 [:79.41 | 87.84 | 92.82 | 9576 | 99.48 | 100.00

20 500 | 9.75 | 22.62 | 40.13 | 5367 .| 64.15 | 72.26 | 78.54 | 92.31 | 99.41

25 4.00 7.84 18.46 | 33.62 7. 4579 | 55:80 | 63.96 | 70.61 | 87.01 | 98.31

30 3.33 | 6.56 | 1559 | 28.75 | 39.86 | 49.24 |57.15 | 63.83 | 81.64 | 96.63
50 200 | 3.96 | 961 | 1829 | 2614 | 33.24 | 39.65 | 45.45 | 63.58 | 86.74

100 1.00 1.99 4.90 |- 9.56 13.99 | 18.21 | 22.22 | 26.03 | 39.50 | 63.40

Flood Return Period Calculator

Though this calculatoriis worded for the flood event return period it would
work for any extreme weather event.

Percént chance of occurrence
Entér the return period (ie..100 year flood)
50 |vearf|ood
Enterthe number of years (ie..over the next 10 years)
10 |vear(s)
Thereisa
18.29% chance that a

50 year flood will occur over the next
10 vear(s)

Note however that the magnitude of the 100-year flood today will not be exactly the
same as the magnitude of the 100 year flood 30 years ago because of the changes in
the watershed (drainage area) environment.

June 18, 2015
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Zapote-Las Pinas
River Improvement

Various Flood Control Projects
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S i Zapote River
o~ m i Flow Distribution (50-yr Return Period)
1" Lower Zapote-Las Piias Basin i @ o 1 (RS
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g ; A ' &) a3 ) (w)g — 2003
./ ® Molino River
. |
i 50-yr (100-yr Freeboard) *—l_i]’ﬁ?ﬂfl i)
l - reach Link Length width (m) Discharge (cms) Molind.Deém
i Lag (m) Existing | Required | Existing | Required
5 6-7 1663 20 47 178 567
4 7-10 738 21 54 188 596
i Muntinlupa N
River Drainage Area | o p 3 10-11 1296 | 22 69 209 664
(ha) ] 5 2 11-14 1212 25 83 213 679
\ 1 14-15 465 38 103 1 215 | ‘e84

70
30

Zapote 4,700
Las Pinas 2,050
Total 6,750

N

f

Zapote River Flood Water Surface Profile for Different Return Periods after
Pruposed Improvements

General Trias |
) Legend Las Pmas Rl Ve
Municipal Boundary ¢
D Basin Boundary
res City Rivers/Creeks

e Paranaque Fiver — Las-Pifias River
“SanDisnisi River | Flow Distribution (25-yr Return Period)
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B co-05 o 3 |2 o Lo
Bl os-10 - 2, i i
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B 1520 - R 25-yr(50-yr Freeboard )
! [ 20-25 o ) . Length Width (m) Discharge (cms)
¥ 4 [ RN / e Reach Link (m) .. - - -
-u.m -+ ’ . g Existing Regylred Existing | Required
— g N 4 3-7 1249 12 20 54 146
y 3 3 7-11 747 14 28 75 205
=::_':: s -, l Flood Level (m) 2 11-17 1029 i5 36 82 226
. 11 1 17-19 918 18 48 93 254
f{...: < 0'2 . rv
:I Las Pifias River Flood Water Surface Profile for Different Return Periods

after Proposed Improvements

. e —— e p———
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PP Puy
Pi  vm W

s e, & TR B 52
=] 1986TyPtToon I ‘DouF - 2-3

4 Zapote Historical Bridge
e Causes bottleneck being an arch type

Y bridge with limited opening

e |ts opening is only 35% of the area of the
upstream river cross-section

¢ Blocks approximately 65% of the flow area
which causes flooding in the surrounding area

Elevation (m)

| Diego Cera Bridge ¢ : - 6-7
e Arch type bridge . 1 & . —— Man Ctamt Bitence $24
e lts opening is only 22% of the area of the 5 moed b %) . J L d Y
upsteam vercross-secion e Wik FU i egen N | | VARIOUS FLOOD CONTROL PROJECTS IN METRO MANILA
e Blocks approximately 78% of the flow area 5 B i ] i . .
which causes flooding in the surrounding area . Snw Main Roads Zapote-Las Pifias River Improvement
TR TE ; —  Rivers/Creeks 100-Year Return Period Inundation Map of Zapote-Las Pifias
Other causes: iy : ] 1 ] Woodfields DPWH
o Low riverbank elevations 0 250 50 1,50 2,000 ~ |[___] Basin Boundary Engineers UPMO 1/4
e Encroachment of informal settlers = —_— Prgves oo, o JmmC Bridge C
o High tide coinciding with extreme rainfall events = — Mete I’S . . _ g N 8 oTety —
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Scheme 3: 2
25-ha Retarding Basin
Diversion Channel

Scheme 2: e
100-ha Retarding Basin F

Scheme 1: i
Diversion Channel .

River

Las Pifas é’;er :

» T _ ,&_‘.:'._.!:

.rl.g;‘ 1 I'
# ',:r\vg _.I'; - — I ‘f"
' E: o I;r o s e ? !"‘.
P - = B - W
0 (L _ N ") 2Barrel 3x4RCBC | .
v T e pr==lw 4 9, T el V| 55
2 Barrel 3x4 RCBC | o 0 0 P N Ca PISE
IS : “ . : Legend

Rivers/Creeks

Legend

Main Roads

e — HJ Legend

Rivers/Creeks Rii’crﬂ#rﬂ_gks
= | Main Roads Main Roads - D Basin Boundary
[ sasin Boundary : Basin Boundary Zapote River
i Reach 1

Zapote River
| === Reach1
s Reach 2
@ Reach 3

= Reach 2

 —Rad Ol 2 :' @mmmm» Reach 3

@ Reach 4

G Reach 3

esiniamess Reach 4 @ Reach §

snmmems: Reach 4
Diversion Channel

@amm» Reach 5 = G Reach §
Diversion Channel . I:I 100-ha Retarding Basin |:| 25-ha Retarding Basin
\2 Kilt;fﬁéters 5 < Kllomelers 9 \ K|IO|:neters ‘1 9
\ 05 0| T 2 : 2 E=/A 105 50 1IN 2 VA
Required River Width = Cost Comparison per Scheme
Comparlson per i% Scheme 1 Scheme 2 Scheme 3
SCheme § o] Work Items Rlverllmprovement Diversion Rlver-lmprovement Retarding Rlver. Improvement Retarding| Diversion
- Dredgl-ng Revetment Channel Dredglr\g Revetment Basin Dredging | Revetment Basin Channel
= Excavation| Works Excavation| Works Excavation| Works
= : Cost 908 1331 2178 666 1331 4840 938 1331 1210 2178
g g Compensation Cost 2850 0 1850 3000 2950 750 0
- = - Bridge Reconstruction Cost 685 685 685
Reach | H Average Scheme 1 Scheme 2 Scheme 3 | Design Riverbed Total Cost 7952 12372 10042
eac (m) Width (m)| W, Wso Wss Wso Wy | Wso | Elew. Units: Php 1,000,000.00
5 55 20 38 43 30 33 36 41 | 105
—r T T = VARIOUS F;oo? CI?NTPBPL I;F_(OJI?CTS N METtRO MANILA
3 | 45 22 56 64 43 47 53 60 9.4 — DPWHapo £-Las Finas River Improvemen
2 | 40 25 66 77 50 56 69 78 8.8 @ Engineers T orvo Recommended River Improvement Schemes 214
1 | 35| 38 89 | 103 | 61 | 68 | 85 | 96 8.2 Company fCnc for Zapote River
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3 Typical C Secti
5 YpICal LroSs >ection
5 i i € R
o Reach W (m) H (m) Design Riverbed Ei_'
] N Elev. =
F"' Marulas Creek 16.5 4.0 9.8 e W
: Iy N >
I 4 20 45 105 g
3 23 40 98 B - \
ST — BACSFILL GRAVEL . .
2 28 35 S 9.5 | 155 _/
I B 37 3.0 89 e FEPLESIMET Lol e
— S : (Ee o m—— @ r— i .

Las-Pifias River

Improvement Works Project Cost Estimates

'\0 6\ Package 1 : Item Main Givil Works |2015]2016]2017] 2018]2019] 2020] Total cost
I &f? » Reach 2-2 (650 m) Reach 2-2 Dredging/Excavation 60 60
i i : Revetment Works 160 160
Proposed Marulas Creek & .._ : Dredglng/Excavatlon e Pulang Lupa Br 85 85
Diversion Channel = "Revetment Works : T RCBC. Bridge Reconstruction o e
s Pulang-lupa Bridge gac ,
R . . Sandbar Dredging 315 315
S " Brldge Reconstruction Marulas Creek | Diversion channel 387] 157 544
- RCBCBridge ; Dredging/Excavation 46| 23 69
0 . : . Reach 3
Qg Com Brldge Reconstruction Revetment Works 123] 61 184
wZ <““Sandbar C-5 Br. Bridge Reconstruction 431 43 86
RCBC Bridge & 7 feacha | Dredging/Excavation gs| 28 116
» C-5 Bridge = Dredging Revetment Works 232| 74 306
« Marulas Creek (1600 m) Dofia Julita Br. | _ . 43| 43 86
e Bridge Reconstruction
= Diversion Channel Daga Br, 434, 43 86
Package 2 : Reach 1 Dredging/Excavation 85 85
T R, h3 747' - Revetment Works 225 225
o €ac ( 'm) e Cavitex Bridge | Bridge Reconstruction 200 200
=  Dredging/Excavation Reach 2-1 Dredging/Excavation 36 36
o Re‘ve_tment Works Revetment Works 94 94
s C-5Bridge: Diego Cera Br. |Bridge Reconstruction 85 85
Pulang-lupa Bridge : " Bridge'-Reconstruction Compensation/Land Aqcuisition Cost| 220| 220| 220] 220] 220 1100
Package 3 Total Cost 4007
Diego Cera Bridge . Reach 4 (1249 m) Units: Php 1,000,000.00
= —
* Dredging/Excavation = —
 _Revetment Works Implementation Schedule
» Doia Julita Bridge - I I i -
H H . 2015 2016 2017 I 2018 2019 2020
- Brldge Reconstruction Projects/Works/Phases IREEEEEREEEEFREEERRERREE
0 Naga Br|dge Fload Control Project {River Improvement)
I B d R t Ct 1. Compensation and ROW acquisition
TS Ly L Il ge econstruction 2. Pre-construction
= B g 3. Construction
Doiia Jul:ta Bridge Packach.{eetalCh L (018 m) 22 (650m
o < e 8;
e y ) Pulang Lupa Br,
I SR » Dredging/Excavation Reath LRCEC
Naga Bridge = Revetment Works Sandbar
g - Rgoes.. } Cavitex Br|dge Marulas Creek (1600 m)
_ e 2 S Reach 3 (747 m)
I * Bridge Reconstruction T
Package 5 Reach 4 (1249 m)
+ Reach2-1(379m) Dona Julita Br
l » Dredging/Excavation msge
Reach 1(918 m)
= Revetment Works ——
& . n N avitex Bridge
e Flood Gate Diego Cera Bridge s 21 (79m)

= Bridge Reconstruction e —
Main Roads , Flood Plain Management

Watershed Management

VARIOUS FLOOD CONTROL PROJECTS IN METRO MANILA
Zapote-Las Piiias River Improvement

Rivers/Creeks

Basin Boundary

Location Map

=== Diversion Channel -
Woodfields same. DPWH :
| \ - G o M %000 S———— Enineers l: uPmo Recommended Rlve.r~lmpr.ovement Plan for 34
e ] Meters - = Company & conc Las- Pifias River
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Project Cost Estimates

* o Item Main Civil Works | Total Cost

%fb VA' A e P Dredging/Excavation 60

.\fb. o - Revetment Works 160
,Q\ £ Pulang Lupa Br. . i 85

rb S < Bridge reconstruction

Q S : Reach 1 RCBC 85
o Sandbar Dredging 315

| K Marulas Creek Diversion channel 544

Maru_ as C_ree (1600 m) Compensation/Land Aqcuisition Cost 440

Diversion Channel
Total Cost 1689

Units: Php 1,000,000.00

Implementation Schedule

2018

Projects/Works/Phases v

—
N
w
I
=
N
W
=
IRy
N
w
I
[y

& 'j'__:':: |Urgent Flood Control Project

= 1. Compensation and ROW acquisition
2. Pre-construction

3. Construction

Sandbar (5 ha x4 m)
Dredging

Dredging/Excavation
Revetment Works

Reach 2-2

Pulang Lupa Br.

Reach 1 RCBC

Sandbar Dredging

Marulas Creek  Diversion channel
Flood Plain Management - —_ -

Bridge Reconstruction

Reach 2-2 (650 m)
- Dredging and Excavation
- Revetment Works :

g
G RCBC Bridge
& Reconstruction

A _ 2722 BB | Urgent Works

?-L
-

Watershed Management

1. Dredging and Excavation
* Reach 2-2 (650 m)

M\ 2. Revetment Works

' « Reach 2-2 (650 m)

3. Bridge Reconstruction

« RCBC Bridge
\;__@  Pulang-lupa Bridge

Q‘f: :
=
I~

Pulang-lupa Bridge

A T, -
Reconstruction = 4. Dredging
= - Sandbar (5 ha x 4 m
; 2 Legend >andbar ( )
ol ‘o = 5. Diversion Channel
& — Flood Gate
s & « Marulas Creek (1600 m)
= Main Roads
Rivers/Creeks VARIOUS FLOOD CONTROL PROJECTS IN METRO MANILA
Basin B g Zapote-Las Pinas River Improvement
LJ =asin Boungary Urgent Works for Las-Pifias River
< Diversion Channel @ Woodfields - DPWH
e — i Engineers [ida): upmo 4/4
Meters . ' :( Bridge Company Yo+ FCMC
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Buendia-Maricaban-NAIA-Paranaque
Drainage Improvement Works

Various Flood Control Projects



ILegend
/. Road

~~ Watenvays

C:?) Buendia Basin

(" Maricaban Basin

CZ3 NalABasin

C‘/\S Paranaque Basin |

T OPOErap

] J /)
L)

2

“|Elevation (m)
" ¥ |Value

. m Highf40
L

==
SOURCE: Woodfe!ds Engineers Company l'

e, B P

|Flood Depth
| I 0.01-0.05

B 005-02
Blo2-04
I 0.4-06
B 06-038
[ ]os8-10
B 10-15
B 15-2

B0

("% Buendia Basin
-5 Maricaban Basin
(73 NAIABasin

$S ONDOY Flood Extent|

Flood Depth
B oo6m

A I 06-1.0m

B o15m
P 15-2.0m

2.0-3.0m
B 3.0-55m
B 5.0-80m

C::_)) Parafiaque Basin

7> F=Til

u Under Osmefia Highway near
& @San Andres! 1
B B

T‘ﬁ

VARIOUS FLOOD CONTROL PROJECTS IN METRO MANILA
BUENDIA - MARICABAN — NAIA - PARANAQUE
DRAINAGE IMPROVEMENT WORKS

50-Year Return Period Inundation Map

Woodfields o 2%s DPWH

Engineers UPMO 1 / 3
Company
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Work Items

Estlmated Prolect Cost

Work Items

Quantity

Cost (M Php) |

Lebevtag
(=3
i
=[5 =)
e B
Redemprorist L] Leankde F5
N LT DimEs

Werk e

Drairage Wark Improvemert Frozests

omstraction

BUENDIA BASIN

MARKABAN BESIN

IR BASIN

A AGuE 2Rl

Witeshed Manzgement

Preconstruction .
wsttion [

DRAINAGE IMPROVEMENT WORKS

Quantity | Cost (M Php)
Priority 1. Declogging 29 Priority 1. Dredging 395
1. Libertad 1. Inland Channel 2,760 m 47
2. EDSA 2. Libertad Channel 970 m 49
3. Vito Cruz 3. Baclaran Channel 1,490 m 68
4. Zobel-Orbit 4, Seaside Channel 1,520 m 49
5. Buendia 5. Parafiague Channel 3,650 m 150
Priority 2. Dredging 6. Cut-cut 1922 m 22
1. Calatagan Creek | . 7. Ibayo 1057 m 11
2. Calatagan Creekdl =~ Priority 2. Declogging 9
WS .,;,‘ 3. Calatagan Creéi{iii 1. Rivera 267 m’ 2
& L: Floodwall [ 4. Makati Dwerswn Channel | 2. Airport Rd 701 m’ 2
5. Makati Diversion Channel Ii 1,990 m 3. Librada 324 m°® 2
6. Estero de Pandacan 3,123 m 60 4. Seaside 55 m’ 3 (i
7. Estero de Pr‘o‘vlsor 1,020 m 31 Priority 3a. Pumping Station 5,005
8. Estero de Paco 7 887 m 15 1. Redemptorist PS 14 m’/s 834
5% 9. Estero de Tripa de Gallma 4,378 m 69 2. Seaside PS 28 m’/s 1,668
B e  |{priority 3. PNR Interceptor 6,455 3. Parafiaque PS 42 m¥/s 2,502
f ;r;:f; : 1.1 barrel of 3.5x4.0 : 1850 m 581 Priority 3b. Detention Basin 1,131
éET” . 2.1 barrelof4.5x4.5 __658m 280 1. Redemptorist PS 104389 m* 71
odwieien 3 2 barrels of-t; 5x4 5 1 1500 m 1,248 2. Seaside PS 106349 m’ 72
o : " 560m 259 3. Parafiaque PS 1455271 m’ 988
""" 115 m 44 : § = T T
2100 m 1,398 Work Items Quantity | Cost (M Php)
730 m 459 Priority 1. Dredging 363
8 2 bafréls of 4 0x4 5 3070 m 2,186 1. Baliwag 5,000 m 28
®" ¢ o) ! Priority 4. Flaod Gate 16 2. South Parafiague 793 m 33
= N = = °°°"fg:;§:’_§m"'?i§mun : I [ 1060m 3.San Dionisio 2,831 m 26
& . == Bropased Retarding Besin - e 4. San Isidro 16,809 m 246
Qﬁg \ T Sﬁ:ﬁm:tl::l’:‘::n?;im - m} W S Cost (M Php) 5. Don Bosco 2,468 m 31
R < - 50-yr Return Period 8 iy ol Priority 1.2, Dredging 206 Priority 2. Parapet Wall 1,823
N oy (win Dol E?é’:i?mner 1. Maricaban Creek | 2,275 m 48 1. Don Galo 5,238 m 1,823
: ' 3 s -  ' a-'%ao_:g marye e &m 2. Maricaban Creek | 4052 m 86 Priority 3. Relief Pumping Station 60
s 3 : — e e upsre
: _-:; 1L S wg“q:;.:mmm 3. Maricaban Creek Il 4268 m 72 1. NAIA PS 1m’/s 60
5 = i : Bos Priority 1.b. Retarding Pond 119
= I~ 1. Villamor Detention 96,000 m’ 65
£l
e !ﬁ. o 2. PH Navy_ 80,000 m’ 24 Total Project Cost Php 17,573 M
] 1 200 B} Priority 3. Maricaban Interceptor 1,706
: “ L. @ 1.1 Barrel of 4.5 x 4.5 4,012 m 1,706
y 3 e =
g 55 '”3 o - Project Implementation VARIOUS FLOOD CONTROL PROJECTS IN METRO MANILA
: Laec [l BUENDIA — MARICABAN — NAIA - PARANAQUE

Drainage Improvement Plan
(50-Year Return Period)

Woodfields
Engineers
Company

DPWH
UPMO
FCMC

2/3
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Buendia Basin

Maricaban Basin

|

Legend
BEE Urgent Works

4|

Constructi

on Cost

Work Items

Declogging
1. Libertad 1,847 m3 6
2. EDSA 2,450 m3 6
3. Vito Cruz 264 m3 5
4. Zobel-Orbit 2,654 m3 5
5. Buendia 2,886 m3 7

Dredging 206
1. Maricaban Creek | 2,275 m 48
2. Maricaban Creek Il 4052 m 86
3. Maricaban Creek I 4268 m 72

Retarding Pond 119
1. Villamor Detention 96,000 m® 65
2. PH Navy 80,000 m® 54

redging

Dredging 395
1. Inland Channel 2,760 m 47
2. Libertad Channel 970 m 49
3. Baclaran Channel 1,490 m 68
4. Seaside Channel 1,520 m 49
5. Parafiaque Channel 3,650 m 150
6. Cut-cut 1922 m 22
7. Ibayo 1057 m 11

- Legend
1. Baliwag 5000 m 28
ﬁ Urgent Works 2. South Parafiague 793 m 33
BEE  Urgont Works 3. San Dionisio 2831 m 26
4. San Isidro 16809 m 246
5. Don Bosco 2468 m 31

Implementation Schedule

Legend
B Urgent Works

Para

:: f’:"- ;
3
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’.f
9
“w
C 7l (
2 'r/f -8‘0
/ 3Ly \
o
&/ P
N
f/ !
7 N
~ Legend
R S Bl Urgent Works
SUURCE oottt Eproes Conpay b Sl —

Work ftems Construction Cost }— 2026 2017 s o9 20
pj2j3jajrjziajaja|ziaj4ajrjajajiajijz|z)a
MARICABAN BASIN
Dredging
Maricaban Cresk | 48
Maricaban Creek Il 86
Maricaban Cresk 1) n
ding Pand
Villamor Detention 65
FH Hawy i 54
NAIA BASIN
Dredging
inland Channe| a7
Ubertad Charmel 49
Baclaran Channel 68
Seaside Channel 43
Parafiaque Channel 150
Cut-cut 22
B0 11
BUENDIA BASIN
Dedoggin
Lizestag 3
EDSA 6
Vito Cruz 5
Zobel-Orbit 5
Buendia o]
PARARACUE BASIN
Dredging
Baliwag 28
Sorith Parnfagor 33
San Dionisio 26
San Isidro 246
Don Bosco 31

VARIOUS FLOOD CONTROL PROJECTS IN METRO MANILA
BUENDIA — MARICABAN - NAIA - PARANAQUE
DRAINAGE IMPROVEMENT WORKS

Urgent Works
Woodfields DPWH
Engineers UPMO 3/3
Company FCMC
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Espana-UST
Dralnage Improvement Works
Various Flood Control PrOJects




' Drainade Area - - -ig
| (796 h E:_ctares) 7 W_

. Aviles Drainage .
| - < w vBlock (334'ha) - o

; Valencia Drainage
Block (223 ha)

|-80-10_0m
Bl 00-120m

Bl 20-140m

&

"* \ '\

Flood Depth (m)

[ 0-0.10 m
0.11-0.20 m

0.21-0.40m

0.41 -0.60m

0.61 - 0.80 m

081 -1.0m
- 1.0 m above

Existing Co

Inadequate widdh & @ﬂ@a&’@m@@

nditions

1.

-1"—-_*'——‘
Garbage'Beposition aid s~

h-—rﬂ"’ /’i1

Informal Settlers behind Other Causes of Flooding

Quiapo Pumping'Stalioﬁ-""-

4. Undersized design of

1. Siltation & garbage

2. Raising of roads resulting

3. Upward invert slope of

deposition inside the
existing drainage mains

to alteration of ground
surface/topography

within drainage mains
resulting to inadequacy

drainage mains

VARIOUS FLOOD CONTROL PROJECTS

IN METRO MANILA
ESPANA-UST DRAINAGE IMPROVEMENT WORKS

50-Year Return Period Inundation Map

Woodfields
Engineers
Company

DPWH

UPMO 1/3
FCMC
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I Valencia Drainage Block
§ ;‘“*;"_i’;} Aviles Drainage Block
Quiapo Drainage Block

| I Estero/River
[EE Existing Drainage Mains

B Proposed Drainage
Improvement

@ Pumping Station

o Mty

Quiapo PIS

PI'OjeCt Cost of Proposed Drainage Improvement Plan

WORKITEM

A ADD'L DRAINAGE

Pureza lntercept

Valencia DM

Casanas DM

B. DECLOGGING
Visayas DM

~ Josefina-Lepanto DM

C.DRED DREDGING

~ Estero de Valencia

__v‘w'th Widening

iD. DETENTION AREA

}. RECONSTRUCTION
TOTAL

'E. ADDITIONALPUMPS |
F. BRIDGE

| QUIAPO DRAINAGE BLOCK
ESTIMATED
WORK ITEM ‘ COST (in
| Million Pesos)
iA. ADD'L DRAINAGE |
'MAINS |
P. Noval-
" Gastambide DM el
B. DECLOGGING
. Severino DM | 3.35
C.DREDGING | ‘,
Estero de Quiapo | 22.10 :
TOTAL 41857 |

AVILES DRAINAGE BLOCK
ESTIMATED ESTIMATED
COST (in WORK ITEM COST (in
Million Pesos) Million Pesos) ||
A. ADD'L DRAINAGE
MAINS
219.40 Piy Margal Extension DM 170.64
189.04 Don Quijote DM 187.94
540.03 Lacson DM 30.81
Earnshaw DM 240.16
54148 |5 DECLOGGING
542.30 Economia DM 2.72
. 27845 Piy Margal DM 0.72
+.397.90 Lepanto - Gov. Forbes 7 06
DM
C.DREDGING
|Estero de Calubcob 0.91
- #iEstero de Sampaloc | 5.86
" “FiEstero de San Migue! 38.53
1527 Ip RECONSTRUCTION
225.94 Lepanto - Gov. Forbes
250247 | {DM AEQen
7775 E. FLOOD GATE 17.60
TOTAL 883.36
5537.91

l GRAND TOTAL: Php 6.84 B ‘I

|lmplementation Schedule

. FPROJECT DURATION
ProjectsWorks/Phases CONSTRUCTION COST o7 P T T
ESPAFA-UST DRAINAGE MPROVEMENT “iin Pho Million) 1 2 | 3 4 1 P 1 P [ 1 | 2] a 1 | F 3] 4
L Valancia Drainage Block ! | == e s = ] '
| ] S N N [ L ] - I N (N [
1 | ! |
| T T T T T ST (T [ | S NN | N 1|
| I ST R | L B i) = 1 == =N EEE e ==
24 | 626 | |
! — PR 7 0 7 2 7 1 W £ 8 1 T
= b |6 |55 ]38 | KN (T |
110 ! | |
: | | T | [ s CwE el |
541 i P EEC AR S| =b—F = Ji_ :
KL: I ! I EEN
s§| S === ! ECEET
|
EE| PERE - S = == i I S B
i o — | 1 I .
2 T =] 8 N
120l 190 . N ! 1 | | I
) | ] ===
_ 7 Py bagu oM (] N N T A B A N T i1
% Fiood Gus [E I = b i b |
lil. Gulapa Drainage Block . ] | | | _ | 1l L
1 Credpg of Eseerns = 7 R R = 1 | I ] e s I
2 eclaggng of Existing vasuge Hars B g | = 2 | ! | | i 1  H—
3 GastamiwteCM ) | I = ____f [ e ) | =1 I s
 COMPENSATION COST I | ) A O (O O TS _ 0 b
TOTAL 5340 | | | | | | |

th Add’| F’um ns

VARIOUS FLOOD CONTROL PROJECTS IN METRO MANILA
ESPANA-UST DRAINAGE IMPROVEMENT WORKS

Recommended Drainage Improvement Plan
(50-year Return Period)

Pasig RIVe

0 125250 500 750 1,000

™ ™ e S— S

Woodfields
Engineers
Company

2/3
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Legend

Valencia Drainage Block |. |

Aviles Drainage Block

Quiapo Drainage Block

Estero/River

Proposed Drainage
Improvement

Dredging Works

Declogging Works

Pumping Station

i

0

125250

500 750 1,000

e e | &t 5

L ) o

Project Cost for Urgent Works

WORK ITEM | Estimated Cost (in Million Pesos)

I. Valencia Drainage Block
1. Dredging of Esteros
a. Estero de Valencia

2. Declogging of Drainage Mains

:Joseﬁ_ng—Lepanto DM

ey

2 1 ancia Interceptor
e
5. Addm%p__

a. Economia DM

b. Margal DM

c. Lepanto-Forbes DM

4. Earnshaw DM

5. Reconstruction of Lepanto-Forbes DM

Quiapo Drainage Block
1. Dfédging of Esteros
# a. Estero de Quiapo
2. Declogging of Drainage Mains
a. Severino DM
TOTAL

15.3

3.54
4.34
205.8
541.5
2,500

0.91
5.86
38.53

2.72

0.72

7.06
240.2
180.4
30.8

221

3.4
3,802.80

Implementation Schedule for Urgent Works

. PROJECT DURATION
Projects/Works/Phases CONSTRUCTION COST oTE 2078
ESPANA-LIST DRAINAGE IMPROVEMENT {in Php Millien) 1 2 3 4 1 | 2 | a3 | a
I Valencia Drainags Slock | .
1 Dredging of Esteros = — 1S LB6_F 765
2 Deciogging of Existing Dramage Mams _7-9_1 PGS RLos |
- 4 Land Acquisiion for Detention Fond 208.8 [ 5145 [ 5145 [ 5145 | 51 |
0000 5 nstalatnolAddl Pumps 0000 | @@ Ll
833 20 =552
I S 6832 20 I (1 N = 8332
- Be_P - 83320 B33z
8 Constancis Inlerceptor 541.5| 135 38| 135 38| 1365 38| 135 38
. Aviles Drainage Block e I = [ =
1 Dredging of Esteros_ = 43— T N |
2 Declogging of Existing Drairage Mains . 10.5) | [} _ - [—
— 3 Eamshaw DM — =zao3a] | 8 i
4 Rehabiiiation of Lepanio-Forbes OM | 4sod4] | i
5 tacson DM E | | 3
1. Quiapo Dral Hiock =— — =il I !
RN | ) Pl S R | | || M— —
2  Dedlogging of Existing Drainage Mains 3.4 N [ B
e TOTAL 3802.80 i | |

VARIOUS FLOOD CONTROL PROJECTS

IN METRO MANILA
ESPANA-UST DRAINAGE IMPROVEMENT WORKS

Urgent Works

Woodfields
Engineers
Company

DPWH
UPMO
FCMC

3/3
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Schematic Diagram

Quiapo Drainage Block 21620hs) Aviies Drainage Block (205.94 ha) -
| _ - - L Proposed Drainage
S & S — ]!J __ = | Improvements Plans
. i, 50
UsT @ S X oS ; l (50-yr Return Perlod)
g . Valencia Drainage Block (505.16 ha)
.‘3 ' ;.fi:"'_:' R | é
e N ([ 1 | [T pon b @ ESP‘W‘M | | %
A7
FEU
b
Recto Ave. 3
Isetann
L)
b
] =
| (C=EE e
Quiepo Churrch |
. A LEGEND
L . g [ Existing RCBC Drainage Mains
= * Flood 1 i [] Proposed Drainage Schemes
Ll Gate 4 I Open Channels
Estero do San higusl ‘ @ Pumplng Station
® Node Number
i PIB (14,52 CM) - Qs+ Design Discharge (CMS)
. VUL P/S {6 CMS) AvlnPBl(sl'Ej:":_‘?: Pl ® 3 g::opml mdn:::':t:rnber
g’ = Qg Existing Channel Capacity
= ] | = with Deposition (CMS)
g _E? Qpr Difference in Discharge (CMS)




Tullahan River
Improvement Works

Various Flood Control Projects
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VARIOUS FLOOD CONTROL PROJECTS IN
METRO MANILA
Tullahan River Improvements Works

Inundation Map (100 year return period)

r Woodfields DPWH
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Company FCMC
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IMPLEMENTATION SCHEDULE

1. Compensation/Right-of-Way Acqwsmon -

2. Tullahan River Improvement

e Reach 2(58 k)

AN = Reach 4 (4.5 km)

—— Creeks/Tributaries (8.1 km)

-

TR -y

1| 21.3] 4| 11 2] 3| 4] 1| 2| 3| a1} 2| 3| 4] 1| 2| 3| 4| 1| 2| 3

RIVER IMPROVEMENT WORKS

a. dredgiﬂg_.

b. revetment

c. bridge reconstruction

NLEX i San Pedro Subd. Bagbag, Novaliches

Reach2(5.4km) |a. dredging

|b. revetment

‘Son Pedro Subd Bagbag, Noraiiche

each 3(4.5km) a. dredging

b. revetment

_|c. bridge reconstruction

a. dredging

b. revetment

a. dredging
" |b. revetment
- ¢. bridge reconstruction
PROJECT COST
Reach2 Reach4

LENGTH (km) 6.3 54 45 45 8.1
RIVER IMPROVEMENT COST

A. Dredging and Excavation 336 288 240 240 433

B. Revetment Works 3,764| 3,222 2,686 2,686 1,660

C. Bridge Reconstruction 153 - 103 220 160
Compensation/Land Acquisition Cost 551 529 443 415 583
PROJECT COST (Php Mil) 4304 4,039 3472 3,561 2,836

GRAND TOTAL

1. Tullahan River Improvement

| | TOTAL
2020 (Pho Wil

Reach 1 (6.3 km)

Reach 2 (5.4 km)

Reach 3 (4.5 km)

Reach 4 (4.5 km)

3. Improvement of Tributaries

Reach 1 (6.3 km) 80| 1,040({1,636|1,426] 622 0] 4,804
Reach 2 (5.3 km) 0| 385[1.154[1.154|1.116] 250| 4,039
Reach 3 (4.5 km) 0 0| 687[1,175(1,122| 488| 3,472
Reach 4 (4.5 km) 0 0] 126(1.213{1.177(1.045] 3,561

2 Improvement of Tributaries

La Mesa Creek (1.23 km} 68| 1,097 0 0 0 0] 1,165
Palia/Libis Creek (1.85 km) 0| 436 0 0 0 0 436|
llang-lfang Creek (2 44 km) 0| 205 410 0 0 0 615
Novaliches Creek (1.57 km) 0] 93] 274 0 0 0 367|
Unnamed Creek (1.00 km) 0 0| 253 0 0

0 253|

La Mesa Creek (1.23 km)

Palto/Libis Creek (1.85 km)

llang-llang Creek (2.44 km)

VARIOUS FLOOD CONTROL PROJECTS IN METRO

MANILA

Tullahan River Improvements Works

Novaliches Creek (1.57 km)

Unnamed Creek (1.00 km)

Pre-construction ramess

Recommended River Improvement Plan

Construction

4. Flood Plain Management

5. Watershed Management

{ | L | { | l

Woodfields
Engineers
Company

2/3

DRAFT-REV04-07MAY2015



REACH 1 ESTIMATED COST REACH 1 IMPLEMENTATION SCHEDULE

7 WORK ITEMS 2016 2018 2020 (:;‘c:)'rm
REACH 1 2016 2018 TOTAIj‘ 1. Dredging and Excavation B4 | B4 | B4 | B4 336
112(3141112]3[4)1(2]3[4]1]2]3]4]|PhpMi 2. Revetment Works
1. Dredging and Excavation 21] 21 21] 21| 21 21] 21 23] 21] 21| 21] 21| 21] 21] 21[ 21 336 Package 1A Left Bank (1.3 km) 194 194 388
2. Revetment Works Package 18 Right Bank (1.3 km) 194 | 194 e 388
, WO T T O S W J . Package 2A Left Bank (16 km) 159 | 150 | 160 478
Package 1A Left Bank (1.3 km) | 49] 49] 49| 49} 49 —@— 08y Fackage 28 Right Bank (1.6 km) 159 160 | 1 478
Package 1B Right Bank (1.3 km) | 49| - 49) 1 49/ 491 49| | | | oR N Package 3A Left Bank (1.1 km) 165 | 164 329
Package 2A Left Bank (1.6 km) 40| 40| 40| 40| 40| 40] 40| 40| 40{ « AT Package 38 Right Bank (1.1 km) 165 | 164 329
Package 2B Right Bank (1.6 km) 40| 40| 40| 40| 40| 40| 40| 40| 40| 40| 40| 4C Package 4A Left Bank (1.5 km) 149 | 149 | 150 448
Package 3A Left Bank (1.1 km) A1) 41] 41] 41| 41] 41| 41] 41 ﬁ“ﬁ;ﬁg";gﬁ‘o‘;i&m 4301 1 i g
= ‘ = = - ac ) | 118
Package 3B Right Bank (1.1 km) 41141} 411 4 !_& s .}j s I Faciege 5B RghBank 08 km) 20 [ 118 =
Package 4A Left Bank (1.5 km) 37 31| 37) 37] 37_ : “" 3. Bridge Reconstruction
Package 48 Right Bank (1.5 km) 37| 37| 37| 37| 37| 37) 37) 3i "~ Juliahan Bndge (McArthur Highway) 91 | 91
Package 5A Left Bank (0.8 km) ~30] 30| 30] 30] : Tulay na Bakal Il 62
Package 5B Right Bank (0.8 km) 30| 30] 30[ 30]_ 4. Compensaion/Land Acguisilion Cost B0 | 159 156 | 156 St
3. Bridge Reconstruction 2
Tullahan Bndge (McArthur Highway) 30{ 30] 3
Tulay na Bakal Bridge IEN SN [ -
4. Compensation/Land Acquisition Cost “40| 40| 40| 40| 40] 40| 39| 39| 39| 39 39] 39 TYPICAL CROSS-SECTION
EREE ) ., f
Tenejeros | < e T | Flood Level
fridge | : d T 52 yee
_ . R e a 10 e 45.0 50 year
. i R
S |} Tulay na : b 30 55.0 ——— 100 year
Bridge 3 Bakal ull Existing River
e A s = | c 3.5 g 3.0 Channel
| d 35.0
| Earth Works
| |_ | Fil
] BN\ cut
| A
i
25 I," - VARIOUS FLOOD CONTROL PROJECTS IN METRO MANILA
: % - Tullahan River Improvements Works
< /', !'- - Urgent Works
% e Woodfields DPWH
\,,-‘ll {:‘ . Engineers ) UPMO 3/3
Kilometers .. slwie | ff A Company FCMC
5 L T A Y
i L A J DRAFT-REV04-07MAY2015




San Juan River
Improvement Works




San Juan River
Discharge Distributions

73.4
53.4
165.0
80.4
43.6
308.0
101.8
351.0

181.9
90.3
288.2
84.7
66.0
461.3
120.1
594.5

193.3
96.0
306.3
90.1
70.2
490.3
127.8
631.6

223.2
110.8
354.2
104.3
81.0
551.1
147.7
732.8

San Francisco

Dario

San Juan
Mariblo
Talayan

San Juan

Diliman

San Juan

Gl

~' . Dario Subbasin

and big establishments into river

- Diliman Subbasin

", Mariblo Subbasin

Maytunas Subbasin

e ‘ (® |salapan 88.0 | 115.4 [ 1229 | 1416 | 274 | 349 | 636
s e ®-@® [sanJuan 514.0 | 7251 | 774.3 | 894.4 | 2111 | 260.3 | 380.4
K Cl——m ® |Maytunas 300 | 31.9 | 36.8
}% = ";) Srman Gresk San Juan 628.0 | 773.8 | 822.6 | 950.0
T =3
XELTT =P l— . = g
R/ & ] P Existing Condition
~  Rivers/Creeks L-.‘,. = ‘
Major Roads —."':.' ; ’ sl |
m:;::?::u"dm :' ~ { [Faayiunas Creen Encroachment of informal settlers,
Residuals L @ subdivision houses, condominium
B o

Salapan Subbasin

A :arFranscissssfibbasin . - : - A T . . ; - : suel P T AL Intrusion of proposed Skyway
alayan Subbasin 0 " Y ) 5 .‘f. ‘g ~ R ¥ 3's pedestal and bored p||e into
: : : Talayan Creek.

Apparent reclamation of riverbank.
On-going rip-rap construction at
left bank of San Juan River
downstream of Mariblo Bridge on

private lot claimed to be DPWH
project.

@ Low existing bank elevation and
encroachment of informal
settlers. Uncollected dredged

materials on the side of rivers
further hamper the flow of water.

LRT 2

Insufficient  vertical clearance
between the proposed new
bridge (Lambingan) and existing
structure (LRT 2).

Legend
Raeri/Croohy
~ Magor Roads
Menor Roads
[ ] Mommcpat Bioondan [
Elavaton (m) [
000 OO0

/ i' Fl B
ol i BT SAN JUAN RIVER IMPROVEMENT WORKS

=y o ) 100-Year Return Period Inundation Map
cam = % Woodfields DPWH
0 0 on 0 250 500 1,000 1,500 2,000 b o P! ‘[ "-\ Engineers UPMO 1/3
Metersf|CHIE F s i ;..:1 . Company FCMC
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LEGEND:
SAN JUAN RIVER CROSS SECTIONS Project Cost Estimates
167 | Package 1| Package 2| Package 3 | Packaged| TOTAL
CUT AREA Compensation Cost 1,919 1318

RGN Dredging and Excavation % | 1| ue | M0 | 63

; Revetment Works 4,968 992 1,878 875 8,713

N S Bridge Reconstruction 579 104 5 103 842

S8 114100 ' 2 0ldSte Mesa B | B

’ Type 1 (Package 1) | | b San Jyan 167 167
¢ Lambingan 123 123

I d. Marblo 138 13

BRsm PACKAGE 2 (San Juan River)". e. Kaliaya 68 68

samers we_ [ | s v EatPength = 145 km . Agiino w | | | W
eacri it 8 oRepce Area Type 1-A: Dredging, o g. Caroline § 5
WAL FOUNDATION | :-_;_-—"'—“'-m— Elaonc:(c;wall without bored pile both M h Sevila 10 0
e STA 0+900 Type 2: Dredging, I _Pumped Systems for Local Drainage 395 | 1766 | 633 | 2802 | 869
TALAYAN CREEK k Flood wall. with easement both banks |

i Bridges for.reconstruction 7 4. 9Pumping Stations: Total Q= 49.9 cumis | 3495 3,495

Y _B. Aqino Bridge b, 4Pumping Stations: Total Q = 29.6 cu.mis 1766 1766

FEE T e T e o SRR R G e 4 Pum ¢. 2 Pumping Stations: Tolal Q = 10.6 cum/s 633 633

d. 4 Pumping Stations: Total Q = 4.0 cum/s 2,802 2,802

Tributary Improvements 1,418 1,336 3 3,081
GRAND TOTAL 10728 | 61%4 | 4418 | 3920 | 25260

Project Implementation

PACKAGE 1 (San Juan River).
»] Total Length = 4.20 km :
4] Proposed Improvement :
<] Type 2-A: Dredging, .= =
3 Flood wall one bank:::
& Flood wall (with' bored piling) with
i easement on other: ba_n_k
Bridge for reconstruction
Old Sta. Mesa Bridge
San Juan Bridge
LambinganBridge

i .:-'jMai'ibIb' Bridge .
Type 2-A (Package I) | . Kaliraya Bridge -

Dramage Improvement:

Urgen iod ConrlProject (iver
Improvement)

1 Corparsaicn & RehtcHhay Aog.s70n

2 Pretoxinztion

y

_EASEMENT, 2039 _EASEMENT. 9 Pumping Stations:ii
' Total Capacity = 49.9 cu.m/s:
I 100 (R - DFL S - ~
B oo

CUT AREA ‘ 50 YR - DF
il

OREDGE AREA

PACKAGE 4 (San Juan River)
L €] TotalLength = 2.65 km
STA 10+500 | Proposedimprovement

? Parapet Wall (PRRP)
Type 2-B (Package Ill) {
§

‘»'I Ii‘lI I-

0 Pre-construction B Construction Phase

Bridge for reconstruction - Sevilla B' dge
Drainage Improvement

4 Pumping Stations:

' Lo Total Capacity 40,0 cl.mis- :

s ws ‘ . B5 - — s CHAS: v | - Proposed Pumping |I SAN JUAN RlVER |MPROVEMENT WORKS
) 1 il L f et (2 A :

" il / . g y o Recommended River and Drainage

iAE e e | - o . Rehabilitation of

e | aslg River ™ o K\ $ONTD Pumping Station Improvement Plan

s ': A\ 0 250 500 1,000 : 500 2 o;o —( Proposed Bridge Woodfields DPWH 2/3
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CUT AREA
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BACKFILL ‘ (K DREDGE AREA
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Elevation{m)
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Distumer fom Cosflurars with Pasig Biver (m!

LEAN CONCRETE

GROUTED RIPRAP

0+950

DILIMAN CREEK

1 ”

| | CUT ABEA 3

.

PACKAGE 1 URGENT WORKS

FREE- DRA\M G
ELCKFI

WALL FOUNDATION

LEAN CONCRETE

FLOOD WALL ==
T e 50 YR
30 YR

o
GROUTED RIFRAP

100 YR — DFL <
DFL

- DFL

i

2+100

SALAPAN CREEK

SAN JUAN RIVER

Total Length = 4.20 km

River Improvement

Type 2-A: Dredging, Floodwall
on one bank, Floodwall

(with boredailing) with easement
on othe

ng Stations

40 y0 oz o0 [

Distance from Condl wence with Pasig River (m)

LT L

pacity = 49.9 m3/s

Bridge reconstruction
Old Sta. Mesa Bridge
San Juan Bridge
Lambingan Bridge
Mariblo Bridge

Kaliraya Bridge

SALAPAN CREEK

Total Length = 2.30 km
River Improvement
Type 2-B: Widening,
Floodwall on both banks
Type 1: Dredging,
Floodwall

on both banks

Bridge Reconstruction
Ermitafio Bridge

DILIMAN CREEK

Total Length = 1.80 km
River Improvement
Type 2-B: Widening,
Floodwall on both banks
Type 1: Dredging,
Floodwall

on both banks

Bridge Reconstruction
Lagarian Bridge 1

*The 4.2 km s
Juan River com
the City of Manila

River Basin.

7

-Quezcn Avenue’s high elé&
e nstream areas, thereby‘

JUSTIFICATIONS
(for Urgent Implementation)

ng San Juan River has the lowest elevations on both banks. Within the proximity San
Iow-Iymg barangays: five (6) in Quezon City, seven (7) in San Juan City, one (1) in
0 (2) in Mandaluyong, has the most serious flooding conditions within San Juan

L{serves as ridgeline) prevents upstream flood to spill over and inundate the
mately 250 ha would be spared from flooding during storm events. The
ank = 100 ha) flood hazard area corresponds to 36% of the total 700 ha

PACKAGE 1 ESTIMATED COST AND
IMPLEMENTATION SCHEDULE

| |
758 268
| | 3
Revetment Works (Old Sta_ Mesa to San Juan Bridge) 993 %
ISUB.PACKAGE 1-C B — 904
7 Revetment Works (San Juan o Lambingan Bridge) 994
SUB-PACKAGE 1-D . ___JL 1| 994
I_ Revetment Works (Lambinaan to Mariblo Bridae) 994
SUB-PACKAGE 1-E
Revetment Works (Mariblo to Kaliraya Bridae) B _’_ 994 954
SUB-PACKAGE 1-F — T = i 994
Revetment Works (Kaliraya to Quezon Ave Bridge) | 994
SUB-PACKAGE 1-G __ |
Bridge Reconstruction 1l |
a. Old Sta. Mesa Bridae - 1] 83
b. San Juan River Bridge __ 167 579
¢, Mariblo Bridge | 123
d. Lambingan Bridge | 138
¢ Kaliraya Bridge 68
lSUBPACKAGE TH
 Tributary Improvement 1IN ="
Salapan a Dredging and Excavation T _ 146 963
Creek ig. Rgvetmenl Works : | ] 783
c. Bridae Reconstruction | 64
SUB-PACKAGE 1-I |
Tributary Improvement T | _
Diliman 12 D_r_e_@omu and Excavation | || | 115 455
b. Revelment Works | | 277
Creek ytmmr——————ey =
¢_Bridge Reconstruction 64
JDORAINAGE IMPROVEMENT WORKS | |
SUB-PACKAGE 1-J T ‘ 944
1 Pumping Sta: Damayana Lagi 944
SUB-PACKAGE 1-K I i 1 72
3 Pumping Sla: Progreso, Dofia Imelda, Sobrepena | 772
SUB-PACKAGE 1-L e | 993
4 Pumping Sta: Kalusugan, Tatalon, Balong- Bato, Rivera * 993
§SUB-PACKAGE 1-M - _ | [ 786
1 Pumping Sta: Roxas | | [ [ 786
PROJECT COST (PHP Mil) 10,727

SAN JUAN RIVER IMPROVEMENT WORKS

San Juan River Flood Water Surface Profile for Different
Return Periods at Existing River Condition

San Juan River Flood Water Surface Profile for Different Return Periods with

Channel Improvements

Woodfields
Engineers

Companv

Urgent Works

Package 1
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Annex |

Proposed Construction Methodology
for Diversion Channel




TUBULAR AND SHEET |k PREPARATION FOR SITE
PILING AT THE OTHER SIDE EXCAVATION

DESIGN AND
PLAN

CONSTRUCTION OF RC
SLAB

Woodfields

CONSTRUCTION OF | INSTALLATION OF PRECAST Enaincors
SECOND BARREL ASRHALTILAVING ROADWAY SLAB 8, Company




PROCEDURES IN USING SILENT PILER ECO 4005

All Casing Sand Replacement
Piling Method

Uniaxial Double Earth Auger Pre-boring
Sand Replacement Piling Method

Hard Ground Press-in Method

Cross Section

Reacton Stand

Counter Weight

ASSEMBLING PILE AUGER WITH CRUSH PILER

800 800

and set up crush pile
counter weight on resction
stand

9.9,2,0,9.0,08
9,8,$.6,9,6,©

— |

400 400

Method Outline | Augering area

A casing with cemented carbide tips on the edge is
driven by gyration jack-in, and the soil inside the
casing are excavated by a hammer grab.

The casing is then driven farther in, and this process
is repeated as required While the casing is being
extracted, sand is poured inside the casing to
construct a sand pile.

Sheet pile is then installed by a jack-in piling rig
equipped with auger.

A boring shaft is driven by double gyration. Special
cutting edges are mounted on the casing edge and
auger head The casing and auger head revelves in
different directions one another

After completing excavation, sand is poured inside
the casing to construct a sand pile

Sheet pile is then installed by a jack-n piling nig
equipped with auger.

A sheet pile is pitched to the Crush Piler. The Pile
Auger penetrates together with the sheet pile into
the ground.

« There are 2 wark procedures required prior 10 sheel piing viork

|. Casing jack-in with gyration, excavaton, backiling

1l Shest pite instafiation by a ack-in pling ng egquipped vath auges
« The greal lorque enables o penetraie inlo rock, boulder and

+ There are 2 work procedures required prior to sheet
piling work

« The penetration capability into boulder is lower than
“All Casing Sand Replacement Piling Method®

+ This melhod doesn't caube:t
such as noise and "

wark procedures lhan

(273 %)

(741 . . : . )

o reinforoed concrete malerials » This method requires a large working area, because it doesn'l require sand

= * During excavation vaork, the hammer grab generales nose and | it requires massive construction equipments such

‘g'g' vibration as casing gyration jack-n machine, cravder crane overturns, because it clamps

L?.’ « This method requires a large working area, because i requires and excavator 5 S0 that the rig is fixed wﬂf!-
massive conslruction equipments such as casing gyralion ack-n
machine, cravder crane and excavator

S

B 104 days (226 %) 92 days (200 %

a

- Excavation & Sand replacement Excavation & Sand replacement

x e e -

- =JPY 68 million 50" million

& | Sheet pile jack-in = JPY 5.5 million | Sheet pile jack-in =JPY 5.5 million

3 Total = JPY 73.5 million Total =JP 5 million

m

(206 %)

=Check the alignment and
verticality of the pile
auger, then start pre-
angering for crushing of
houlders

Sheel Pile

Sheel Pile

Pile Runner Unit Runner

~N
x
=
o _ — =
B e
3 g Machine 56 tons Construction 89 tons Machine 72 tons Construction 77 tons Machine 15 tons
-—
g5
ES T =145t (264 %) T =149t (271 %)
£ = (Add 130 tons for temporary work platform work ) (Add 130 tons for temporary work platform work )
£
wi
k-]
-
5 A A
o]
* Sheet Pile: FSPIV, L =150 m *1: Installation budget only
Comparison :ﬁtgzm:‘;s_1ggoLm’me'e' (Excluding erection charge, transportation charge and material charge)
Conditions | . 5o condition: Sand Nmax < 50 (GL 1o 120 m) *2: The above estimations are based on Japanese standard cosling of
12 - 15m: Soft rock {uniaxial compressive strength 4 NNmm?) each construction method

Press-in at
Sand Gravel

p
e RN

LOADING SHEET PILE®

and secure with chuck

Pressed in Piles
>=4 pcs.
(Simultan ng)

Load sheet pile into chuck

ition loek to increase
ity stand

Pressed in

Piles <4 pcs.
(Initial Piling)

Extract the pile auger,
hen replace the auger

head to s
sheet piles

Clamp Crane

ECO400S

PRESSING-IN SHEET PILE

LEVELING SHEET PILE

stiart pressing-in sheet
pile until datum

*Check the alignment and

verticality of the sheet pile

SELF-MOVING CRUSH PILER

ss-in the next sheet pile

a depth where pile
auger gel enough resistance
to carry crush piler
“Crash piler automatically
move forward

CONTINUATION OF PRESS-IN SHEET PILE

|
1 “Continue pressing-in sheet
,1 pile (2) until datum level
¥ “Repeat procedure 4 until
sheet piling works is done

Woodfields DPWH
Engineers UPMO 2/2
Company FCMC
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1. Design Rainfall

The design rainfall used was based on available rainfall intensity-duration-frequency (RIDF)
from PAGASA shown in Figure 1 across three (3) rainfall stations in Metro Manila.

Duration in hours

Return

Period 1 3 6 12 24
2 55.5 90.3 117.4 136.3 156.0
5 81.8 135.7 185.1 216.1 243.1
10 99.3 165.8 229.9 268.9 300.7

15 109.1 182.7 255.2 298.8 333.3
20 116.0 194.6 272.9 319.6 356.0
25 121.3 203.8 286.5 335.7 373.6
30 125.4 210.8 297.1 348.2 387.1
50 137.6 231.9 328.5 385.2 427.6
100 153.8 259.9 370.2 434.4 481.2

a. Science Garden

Duration in hours Duration in hours
Return Return
; 1 3 6 12 24 1 3 6 12 24
Period Period
2 55.5 86.3 111.2 134.6 153.3 9 9.4 77.6 101.1 1255 143.8
5 75.2 121.4 160.0 195.9 2235 5 82.1 132.9 173.6 215.3 246.9
10 88.1 144.6 192.3 236.6 270.0

10 103.7 169.5 221.5 274.7 315.2
20 124.4 204.6 267.5 331.7 380.7
25 131.0 215.8 282.1 349.8 401.5

15 95.5 157.7 210.5 259.5 296.3
20 100.6 166.9 223.2 275.6 314.6
25 104.5 174.0 233.1 288.0 328.8

ol 11671 1959 26331 3261l 3724 s0/ 1512 2501 327.1| 4056 4655
100 128.8) 217.3| 2934 3639 4158 100 1713 284.2 371.7| 4605 529.1
b. PortArea c. NAIA

Figure 1. RIDF tables used in the study.

Then, flood discharges were based on Probable Maximum Precipitation (PMP). However, site
specific PMP estimates are not available for the Philippines. In this case, Order of magnitude
PMP estimates was therefore developed. These estimates were determined using generalized
procedures which were originally developed in the United States and then adapted by the
Australian Bureau of Meteorology for use in tropical areas of Australia. It is assumed that the
storm mechanisms for a PMP event occurring in the Philippines area would be similar to those
occurring in the tropical regions of northern Australia, given that various areas of tropical
northern Australia are about the same distance from the equator as Metro Manila for example
and have similar annual average rainfall totals. The amount of extreme rainfall was based on
developed RIDF curves available and the temporal distribution of rainfall was based on the
distribution in Figure 2.
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Figure 2. Rainfall distribution for extreme rainfall adopted for design flood discharges
(Bureau of Meteorology, 2003).

2. Design Discharges

Using the RIDF and temporal distribution, the following peak discharges were generated for
each composite catchment and project sites. The adopted rainfall duration is closest to the time
of concentration. In project areas where volume of flood water is significant, longer storm

duration was adopted. The corresponding tables summarized the peak design discharges used
for each flood control project sites.



Table 1.

Design Discharges for Buendia, Maricaban, NAIA, and Parafiaque.

Project Site Rainfall Station| Duration Catchment Area (m?) | Peak Discharge (m*/s)
BUENDIA
Tripa de Gallina Port Area 60 mins 833,220 14.49
Calatagan Creek | Port Area 60 mins 1.172,262 4404
Calatagan Creek |l Port Area 60 mins 2,455 889 79.02
Zobel DM Port Area 60 mins 2,257 670 4936
Makati Diversion | Port Area 60 mins 3,626,985 59.08
Makati Diversion |l FPort Area 60 mins 1,169,453 45.81
Makati Div-Tripa Port Area 60 mins 322 367 5.04
Calatagan Creek Port Area 60 mins 646,632 14.69
Paco Paort Area 60 mins 1421229 14 04
Pandacan Port Area 60 mins 1,909,232 156.49
Provisor Port Area 60 mins 2,299,079 18.49
Libertad Pumping Station Port Area 60 mins 6,508,563 55.99
EDSA Qutfall Port Area B0 mins 1,265,780 55.68
Libertad Outfall Port Area 60 mins 992 459 10.06
Buendia Outfall Port Area 60 mins 2,268,004 2214
Vito Cruz Outfall Paort Area 60 mins 418,900 601
MARICABAN
Maricaban Creek | MNALA 60 mins 6,452 411 217.36
Maricaban Creek || MNALA 60 mins 1,669,394 77.56
Maricaban Creek Il MNALA 60 mins 3,336_983 164 21
NAIA
Parafiague Channel 1 MNAIA 60 mins 11,019,835 266.26
Rivera MNALA 60 mins 440,793 23.07
Parafiague Channel 2 NALA 60 mins 10,579,042 171.97
Airport Road MNALA 60 mins 1,067,904 49.92
Parafiague Channel 3 MNAIA 60 mins 12,075,867 186.57
Librada MNALA 60 mins 1,207 587 2024
Parafiague Channel 4 NALA 60 mins 12,862,021 160.76
Seaside MALA 60 mins 1,487,280 10.30
Parafiague Channel 5 MNAIA 60 mins 156,741,590 192.21
Inland Channel MAIA 60 mins 1,736,539 101.35
Redemptorist Channel MNAIA 60 mins 2,683,733 105.00
Seaside Channel MNALA 60 mins 4,725 641 126.99
Banana Island Creek MNALA 60 mins 1 468 857 3197
Ibayo Creek NALA 60 mins 268,113 13.46
Cut-cut Creek MNALA 60 mins 1,940,485 4538
PARANAQUE
Baliwag River MNAIA 60 mins 9,085,982 27631
Don Galo River MAIA 60 mins 15,394 645 510.57
San Dionisio River MNALA 60 mins 10,222 761 90.62
San |sidro River MNALA 60 mins 13,641,773 521.25
Las Pifias River MAIA 60 mins 1,237,975 12285
South Parafiague River MNAIA 60 mins 42,362 463 863.92
Parafiague River (Manila Bay) MNAIA 60 mins 57,227 663 1024 .68




Table 2.

Design Discharges for Tullahan River.

Project Site Rainfall Station | Duration | Catchment Area Peak Discharge m®/s
1. Tenejeros Bridge Science Garden | 24-hrs 70.00 km? 588.4
2. PNR Science Garden | 24-hrs 68.44 km? 582.0
3. McArthur highway | Science Garden | 24-hrs 62.12 km? 564.4
4. NLEX Science Garden | 24-hrs 52.50 km? 553.2
Table 3. Design Discharges for Zapote-Las Pifias River.

Project Site Rainfall Station | Duration | Catchment Area Peak Discharge m®/s

1. Zapote River NAIA 24-hrs 67.00 km? 703

2. Las Pifas River NAIA 24-hrs 21.44 km? 197

Table 4. Design Discharges UST-Espafia Areas.

. . Rainfall , Catchment Peak Discharge
Project Site Station Duration Area (ha) m3/s 9
1.Constancia Interceptor Port Area 1hr 155.075 17.247
2.Antipolo Interceptor Port Area 1hr 150.299 21.924
3.Pureza Interceptor Port Area 1hr 325.330 51.548
4.Casanas-Margal-Quijote DM Port Area 1hr 197.923 19.680
5.Earnshaw DM Port Area 1hr 23.225 5.805
6.Lepanto-Forbes DM (Existing) | Port Area 1hr 242.502 20.096
7.Estero de Valencia Port Area 1hr 184.107 29.080
8.Estero de Sampaloc | Port Area 1hr 273.494 20.172
9.Estero de San Miguel-Uli-Uli Port Area 1hr 47.289 7.085
Table 5. Design Discharges for San Juan River.
Project Site Rainfall Station Duration Catchmegt Peak le charge
Area km m°/s

1. STA 1+100 Science Garden 24 hrs 91.60 822.50

2. STA 3+350 Science Garden 24 hrs 82.58 728.46

3. STA 7+250 Science Garden 24 hrs 51.49 436.95

4, STA 11+100 Science Garden 24 hrs 14.40 283.60

3. Design Sections

The typical cross-sections are in ANNEX A to E.




ANNEX A. UST Espaina Areas

Table 1. Indicative Dimensions of Proposed RCBC within Espafia-UST Vicinity Area

Indicative Dimensions
Proposed Box Culverts Number of Width Depth
Barrels (meters) (meters)
1.Constancia Interceptor 3 3 2
2.Antipolo Interceptor 2 3 4
3.Pureza Interceptor 2 3.2 4.5
4.Casanas-Margal-Quijote DM 2 3.5 2.4
5.Earnshaw DM 2 2.4 2.4
9.250
: 7.100 :
| { COPING BEAM
——l /_
o +——— FREE DRAINING BACKFILL
§ “ &
+—————— STEEL SHEET PILE
/ L
DREDGE LINE

Figure 1. Typical Section for the Improvement of Estero de Valencia
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Figure 2. Typical Section for the Improvement of Estero de San Miguel — Uli-Uli
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ANNEX B. San Juan River
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ANNEX D. Zapote-Las Pinas River

¢ R‘WER
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ANNEX E.
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a Design Discharge for Buendia, Maricaban, NAIA, and Paraiaque.

. Catchment Peak Specific
Project Site Raln.fall Duration Area Discharge Discharge
Station 2 3 3 2
(km") (m’/s) (m’/s/km")
BUENDIA
Tripa de Gallina Port Area | 60 mins 0.83 14.49 17.39
Calatagan Creek | Port Area 60 mins 1.17 44.04 37.57
Calatagan Creek II Port Area 60 mins 2.46 79.02 32.18
Zobel DM Port Area 60 mins 2.26 49.36 21.86
Makati Diversion [ Port Area 60 mins 3.63 59.08 16.29
Makati Diversion I1 Port Area 60 mins 1.17 48.81 41.74
Makati Div-Tripa Port Area | 60 mins 0.32 5.04 15.63
Calatagan Creek Port Area 60 mins 0.65 14.69 22.72
Paco Port Area 60 mins 1.42 14.04 9.88
Pandacan Port Area 60 mins 1.91 15.49 8.11
Provisor Port Area 60 mins 2.30 18.49 8.04
Libertad pumping Station Port Area | 60 mins 6.51 58.99 9.06
Edsa Outfall Port Area 60 mins 1.27 55.68 43.99
Libertad Outfall Port Area 60 mins 0.99 10.06 10.14
Buendia Outfall Port Area 60 mins 2.27 22.14 9.76
Vito Cruz Outfall Port Area 60 mins 0.42 6.01 14.35
. Catchment Peak Specific
Project Site I;::tlif::ll Duration Area Discharge Discharge
(km®) (m’/s) (m*/s/km’)
MARICABAN
Maricaban Creek I NAIA 60 mins 6.45 217.36 33.69
Maricaban Creek 11 NAIA 60 mins 1.56 77.56 49.74
Maricaban Creek 111 NAIA 60 mins 3.34 164.21 49.21
. Catchment Peak Specific
Project Site Raln.fall Duration Area Discharge Discharge
Station 2 3 3 2
(km") (m’/s) (m’/s/km")
NAIA
Parafiaque Channel 1 NAIA 60 mins 11.02 266.26 24.16
Rivera NAIA 60 mins 0.44 23.07 52.34
Parafiaque Channel 2 NAIA 60 mins 10.58 171.97 16.26
Airport Road NAIA 60 mins 1.06 49.92 47.19
Parafiaque Channel 3 NAIA 60 mins 12.08 186.57 15.45
Librada NAIA 60 mins 1.21 20.24 16.76
Parafiaque Channel 4 NAIA 60 mins 12.88 160.76 12.48
Seaside NAIA 60 mins 1.49 10.30 6.93
Parafiaque Channel 5 NAIA 60 mins 15.74 192.21 12.21
Inland Channel NAIA 60 mins 1.74 101.35 58.36
Redemptorist Channel NAIA 60 mins 2.68 105.00 39.12
Seaside Channel NAIA 60 mins 4.73 126.99 26.87
Banana Island Creek NAIA 60 mins 1.47 31.97 21.77
Ibayo Creek NAIA 60 mins 0.27 13.46 50.20
Cut-cut Creek NAIA 60 mins 1.94 48.38 24.93
. Catchment Peak Specific
Project Site I;::tlif::ll Duration Area Discharge Discharge
(km®) (m’/s) (m*/s/km’)
PARANAQUE
Baliwag River NAIA 60 mins 9.09 276.31 30.41
Don Galo River NAIA 60 mins 15.39 510.57 33.17
San Dionisio River NAIA 60 mins 10.22 90.62 8.86
San Isidro River NAIA 60 mins 13.54 521.25 38.49
Las Pifias River NAIA 60 mins 12.38 122.85 9.92
South Parafiaque River NAIA 60 mins 42.36 863.92 20.39
Parafiaque River (Manila Bay) NAIA 60 mins 57.23 1024.68 17.91

Source: DPWH-UPMO-FCMC- and Woodfields Consultants Inc.
Specific discharges are computed by JICA Survey Team based on the data source.

*: Catchment are was modified
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(2) Design Discharge for Tullahan River

Rainfall Catchment Peak Specific
Project Site am. a4 Duration Area Discharge Discharge
Station 2 3 3 2
(km") (m’/s) (m”/s/km"~)
1. Tenejeros Bridge Science Garden| 24-hrs 70.00 588.40 8.41
2. PNR Science Garden| 24-hrs 68.44 582.00 8.50
3. McArthur highway Science Garden| 24-hrs 62.12 564.40 9.09
4. NLEX Science Garden| 24-hrs 52.50 553.20 10.54
(3) Design Discharge for Zapote-Las Pifias River
Rainfall Catchment Peak Specific
Project Site am. 5 Duration Area Discharge Discharge
Station 2 3 3 2
(km") (m’/s) (m”/s/km")
1. Zapote River NAIA 24-hrs 67.00 703.00 10.49
2. Las Pinas River NAIA 24-hrs 21.44 197.00 9.19
(4) Design Discharge for UST-Espafia Areas
Rainfall Catchment Peak Specific
Project Site am. g Duration Area Discharge Discharge
Station 2 3 3 2
(km") (m’/s) (m”/s/km"~)
1. Constancia Interceptor Port Area 1 hr 1.55 17.25 11.12
2. Antipolo Interceptor Port Area 1 hr 1.50 21.92 14.59
3. Pureza Interceptor Port Area 1 hr 3.25 51.55 15.84
4. Casanas-Margal-Quijote DM | Port Area 1 hr 1.98 19.68 9.94
5.Earnshaw DM Port Area 1 hr 0.23 5.81 24.99
6.Lepanto-Forbes DM (Existing)| Port Area 1 hr 2.43 20.10 8.29
7. Estero de Valencia Port Area 1 hr 1.84 29.08 15.80
8.Estero de Sampaloc | Port Area 1 hr 2.73 20.17 7.38
9. Estero de San Miguel- Uli-Uli| Port Area 1 hr 0.47 7.09 14.98
(5) Design Discharge for San Juan River
Rainfall Catchment Peak Specific
Project Site am. A Duration Area Discharge Discharge
Station ’ 3 3 Py
(km”) (m’/s) (m’/s/km")
1. STA 1+100 Science Garden| 24-hrs 91.60 822.50 8.98
2.STA 3+350 Science Garden| 24-hrs 82.58 728.46 8.82
3.STA 7+250 Science Garden| 24-hrs 51.49 436.95 8.49
4. STA 11+100 Science Garden| 24-hrs 14.40 283.60 19.69

Source: DPWH-UPMO-FCMC- and Woodfields Consultants Inc.
Specific discharges are computed by JICA Survey Team based on the data source.




a. Science Garden
Duration in hours

Return
Period 1 3 6 12 24
2 55.5 90.3 117.4 136.3 156.0
5 81.8 135.7 185.1 216.1 243.1
10 99.3 165.8 229.9 268.9 300.7
15 109.1 182.7 255.2 298.8 3333
20 116.0 194.6 272.9 319.6 356.0
25 121.3 203.8 286.5 335.7 373.6
30 125.4 210.8 297.1 348.2 387.1
50 137.6 231.9 328.5 385.2 427.6
100 153.8 259.9 370.2 343.4 481.2
b. Port Area
Duration in hours
Return
Period 1 3 6 12 24
2 55.5 86.3 111.2 134.6 153.3
5 75.2 121.4 160.0 195.9 223.5
10 88.1 144.6 192.3 236.6 270.0
15 95.5 157.7 210.5 259.5 296.3
20 100.6 166.9 223.2 275.6 314.6
25 104.5 174.0 233.1 288.0 328.8
50 116.7 195.7 263.3 326.1 372.4
100 128.8 217.3 2934 363.9 415.8
c. NAIA
Duration in hours
Return
Period 1 3 6 12 24
2 49.4 77.6 101.1 125.5 143.8
5 82.1 132.9 173.6 215.3 246.9
10 103.7 169.5 221.5 274.7 315.2
20 124.4 204.6 267.5 331.7 380.7
25 131.0 215.8 282.1 349.8 401.5
50 151.2 250.1 327.1 405.6 465.5
100 171.3 284.2 371.7 460.9 529.1
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