The principal features of proposed structure are determined from
the construction cost comparison study, as tabulated below: '

Location of Bridge Length (m) Width (m) No. of = qy5a

Spans .
Napindan channel 129.5 - 9.1 . 3 _ Post-tensioned
o N : composit I-beam
Mangahan fleodway - 248.0 9.1 : —ditto-
Mangahan diversion = 60.0 9.1 ‘2 Reinforcing
: Co ~...concrete. -
Lower Bicutan River  30.0 9.1 = 1 -ditto-

General drawings of two bridges at the Napindan channei and the
Mangahan floodway are shown in Fig. 7 2- 11.

Other than the abovementioned four bridges, reconstruction of ‘two
bridges in‘East of Mangahan and. twenty- six bridges in HeSt-of Mangahan,
most of their length are less than 10:m, will be required owing ‘to
" improvement and construction works of rivers and drainage channels.
Reinforcing concrete of superstructure and pile_ foundation of
substructure are applied for these short span bridges.

7.2.7 Proposed Organizationai Setup

In accordance with the proposed organizationai setup of ‘the. master:*
plan, 'as shown in Fig. 6.4-8, the desagn ‘and construction‘ will ‘be
executed by the DPWH-NCR ‘or the PMO for Flood Control ‘and’ ﬂrédginb“L
Pro;ects under DPNH._ The DPWH- NCR wiii undertake the operation “and -
maintenance (O&M) of the proposed progect excluding the one of the
minor drainage Iaterais which is in charge of local government units
such as MMC and c1ty!munic1paiity. ' B

Design and ConStruction-'.

To execute the de51gr and construction work the' consuiting g
engineers and a private company W1th high technicai expertise wiii be,
hired or contracted, and the DPHH NCR or ‘the PMO mentioned above wiii::
undertake the supervision of this work. '
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The stafftng of the required assistant such as draftsman, typist,
driver, messenger, etc. would be decided at the Stage of dete1l design
of the proposed project. i The details of required staffing and act1v1ty
is described in Table 7.2-4,

Operation and'Maintenance (OEM)

The proposed O&M D1vision of DPHH NCR in the :naster plan will
'execute the operation of the re]ated fac111t1es for the proposed
project ) 1nc1ud1ng the comprehens1ve management of maintenance ‘work
concerned and tra1n1ng of “the . related staff for the purpose of the
1ntegrated and comprehens1ve operat1on of the related fac111t1es.

The Eng1neer1ng D1strict 0ff1ce of DPWH NCR w111 undertake the°
pract1ca1 and - close ma1ntenance act1V1t1es for the proposed progect'
under the management of the 0&M Division menttoned above, 1nclud1ng.the
" 0&M of pump stations and gates. _ '

o The deta1ts of ma1n staff1ng and requ1red act1v1ty is. presented .
Table 7.2- 5.: The staff1ng of the requ1red ass1stant such as 1abourer,,
typist dr1ver, messenger, etc., will be dec1ded at the stage of deta11
des1gn of the proposed pregect.

7:2.8 inpieméhtet%bn“Séheante”and"Cohstrucfion‘cOst

" The 1mplementat1on schedule was prepared bas1ca11y in accordance
w1th .that:of: the. Master Pian; namely, the -construction period: of th1s
pr1or1ty proJect spans for four years (Refer to F1g 7.2-12. )

Constructxon cost cons1sts of d1rect and indirect: costs, ‘the: 1atter
of. -which- ,1ncludes ~land : acquisition, adm1n1strat10n,‘ englneer1ng
_services;*physicalmcontingency and price‘contingenCya “Cost -estimates
are made at the prlce level of October 1988, d1v1ded into fore1gn and
'local currencies at the convers1on “rate of US$1 00 = P21, 30 ¥132.
Physica] contlngency ‘is  estimated at 10% of. the foreign . and. loca]
currency costs, wb1le price cont1ngency is cons1dered only . for the local
'_currency at_the, annual esca]at1on rate of 6%, .

'The‘”constrUCtﬁon7”cost is estimated at 2 812" m11110n pesos or
132.o_m111ion7'u;s. dollars, con51st1ng “of 2,058 milifon  pesos or
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96.6 million U.S. dollars for the foreign currency portion and
754 million pesos or 35.4 million U.S. dollars for the local currency
portion. Tables 7.2-6 and 7.2-7 show the breakdown of cost and the

disbursement schedule.

7.2.9 Economic Evaluation

Inundat1on Water Level

To est1mate the 1nundation damage reduction after complet1on of the_
proposed’ project, the inundation water levels in each of the subdra1nage‘
areas were estimated under the with- and the .without-the-~ prOJectf
situations as in the Master Plan.. The estlmation results are in
Table 7.2-8. . . |

Annua1 Average Benefit

The methodo!ogy and calcu]atxon cond1t1ons of the annuaI average'
benefit by the dra1nage 1mprovement DFOJeCt in the East and west of
Mangahan are, in principle, the same as those of the Master P1an as’
dlSCuSSEd in Subsect1on 6.4.6, except for the f011OW1ng. - :

For the calculation 'Of the annual average benefit in the
feasibility study, the present land use- cond1t1ons (as of" 1966) Were -
emp]oyed as the basis for flood . damage est1mat1on under the with- and
the w1thout the- pro;ect s1tuat1ons. ~In the Master Plan, ‘however, the
cond1t1ons at the year 2020 were empioyed, because th1s pr1or1ty progect
- i3 schedu]ed to be put into 1mp]ementat10n w1th1n the coming decade.r

~Thus, the -annual average benefit “was calculated at 430 m11110n
pesos when drainage facilities are.provided to-cope-w1th a floodiqf a
S-year return period (refer to Table 7.2- =9).. ' :

: Economlc V1ab111ty and Pro;ect Just1f1cat1on . 

This priority brojeét: has been"eVa]ﬁated' from the eéonomfci ? -

v1ewpo1nt by figuring out the economuc v1ab111ty in terms of 1nternal'
rate of return (IRR),. benefit/cost ratio (B/C), " “and- “net present¥
value (NPV). All the_mbnétary ca%culat10ns are based_on-phe:price level
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of October 1988, and the project 1ife (for economic evaluation) is fixed
until 2030 considering “the durable life of the structure to be
constructed for the project. The economic cost is estimated in the same
concept as the Master Plan (see Subsection 6.4.7).

The calculation of IRR, .B/C and NPV was based on the annual cash
flow that was prepared from the economic cost and the annual average
benefit in accordance with the implementation schedule or the annual
disbursement schedule (refer to Table 7.2-10). A discount rate of 15%
was applied for the calculation of B/C and NPV, The economic viability
of the optimum plan was thus figured out as follows.

H

IRR: 16.8%
B/C: 1.11
- NPV: 194 million pesos

Sensitivity analysis has also been made in terms of IRR on the
assumptions of increase of construction cost and decrease of annual
benefit. The results are summarized below.

Construction cost + 5%: 16.0%
Construction cost + 10%: 15.2%
Annual benefit 5%: 15.9%
Annual benefit 10%: 14.9%

-+

This priority project shows a high economic viabiiity of 16.8% in
IRR, and Tikewise, B/C and NPV also resulted in high values.

In the same concept as described in Sub-section 6.4.7 {Project
Justification for the Master Plan), this project is also justified to be
put into implementation in accordance to the proposed schedule.
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7.2,10 EnVTronmental and Soc1bec0nomic Impacts

Envirohmenta1 Impact

The major components of the proposed drainage 1mprovement works are
lakeshore dike and other works. Their énvironmental 1mpacts are basica11y
the same as described in the Master Plan.

Constructicn of the propesed lakeshore dike may decrease about 1.5%. |
of ‘the surface area of Laguna Lake. The water volume of:this:décreased
area corresponds to only 0.8 cm .up-,of_-the"sarfaCE- water-_ievel__at
EL 12.5m.  Thus, the effect of this impact is not con's'iaére'd_'
significant, Horeover, the 1mprovement of the Napindan R1ver is p1anned
to be implemented s1mu1taneously, 50 r1s1ng of the lake’ water level_
could be reduced to a certain degree, though not calculated, earlier
than the cond1t10n pr1or to the proposed project. F1sh pens are seen in
the lake, a]l of which are located below the e]evation of 9.5 m._'The.
" lake d:ke to be constructed on the g:ound w1th an elevat1on of 11 5 m
will g1ve no adverse effects on them. ' '

Socigeconomic Impact

In general, 1mp1ementat10n of flood control and dra1nage projects
could exert favorable jinfiuence not on]y on the prOJect site but -the
whole nataon as, sumnar1zed below:

- Non floodlng STtU&thﬂ and’ speedylsafe dra1nage of 1nundat1on'
water will surely 1mpr0ve the san1tary condit1on in the areas
concerned w1th a resu]t of Iess expend1ture on medical caren_‘“jj

~ Road network wiil be re]eased'from traff1C”1nterruption causédf
py floods, This will ensure the stabilization of peop1e s
economic activities and also circulat1on of commodities.

-~ A number of_enginéers,‘technipians;g1ab0r‘and so on will be
required for ‘the project implementation, '50"that _employment
opportunities may be 1ncreased at’ least during the construct1on'
perwd.= ' |

The north shore dike to be constructed ‘in this project can be used
as a maintenance road (10.7 km in length) connecting Bicutan and Taytay.
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Besides the above-said favorable influence, it should be noted that this -

“new road improves the transportation condition in Metro Manila and
newghboring areas, not only for the pro;ect site. 'Alsu the project can
expect the augmentation of land value in a large ‘area ‘because of its
]ocat1on c]ose to the center of Maniia. '

7.3 Dtajnage'lmprovementttn Malabon-Navotas
7.3.1 Present Condition of Drainage Area

progbaphica] Features

As shown 1n Fig. 7.3- 1 the ObJECt1VE subdralnage areas are d1v1ded
by the Ma1abon Tu11ahan River and several creeks. AN of the
subdra1nage areas are 10cated in the 1ow-ly1ng' land with a slight
var1at1on 1n ground elevat1on. The lowest p1aces of each subdra1nage
area range between EL 10 7 m and EL . 11 0 m, which are lower than the:
mean spring h1gh txde." o

With . regard to the road cond1t1on in the obJective area a}most a]]
of the roads have been - constructed h\gher than the ground elevation of
the surround1ng area to ensure better transportat1on condatton even in
the f]ood season. ' Espec1a11y J P. Riza] Road & trunk road running
from Ca]oocan ‘to Obando the e]evataon is so high that it serves as part
of the r1ng dike.' - - '

. River*anduCreek.UtilizatiOn,-

, The r1ver and the c;eeks are ut111zed for the nav1gat10n of cargo

' boats, f15h1ng boats, etc., and the vo]ume of nav1gat10n is cons1derab1yt
_'bpisk.. Areas along: the river and - the creeks.are utilized as harbors and
tshipyards, ésbeciai?y'the:area along the Navotas River.

’?Dhainage~Re1atéd-Facilitiés'

o The existlng drainage system 15 very poor in each subdrainage area,
"though some facilities such as rang d1ke, s1u1ce gate, dra1nage channel
etc., were 1nstalled in some subdraxnage areas (refer to Fig. 5.2- 4),

A ring dike has been constructed on the river bank-in almost all of
~the subdrainage areas with dimensions of approximately 12 m in height
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and 1.0 m in crest width. The existing height of the ring dike 1s not
enough, considering the design high tide ievel and the freeboard.

The gate and sluice are lecated in the required place, but they
have problems in watertightness. In order to use the existing gate and
stuice, considerable improvement works are necessary to recover their
required functions.

The drainage channel and lateral are under very poor conditions and
there is no pumping station in the objective area.

7.3.2 Planning Conditions

Target Area

There are 14 subdrainage areas in.Malabon—Nayotas and the priority
project is urgently required to be implemented for the_mitigation of
inundation damage (refer to Fig. 7.3-2). From the viewpoint of
effective investment of limited funds up to the year\ 2000, the
subdrainage areas which are now suffering from serious inundation damage
should.be selected as the priority project.

In this sense, the Dagat- Dagatan subdrainage area is exc1uded from
this study because it has drainage facilities with the scale of a 5-year
return period which is the same safety level as the proposed Master
Plan. On the remaining 12 subdrainage areas, a study for selection of
target area has been made considering the seriousness of the inundation
damage in the subdrainage area. As the result, eight subdrainage areas,
namely MA-1, MA-2, MA-3, MA-4, MA-5, MA-6, MA-S and MA-11 were adopted
as the target area for the feasibility study. ‘

Watershed

Five of them are located at the north of Malabon, being divided by
the Malabon-Tullahan River, and three are at the south of Malabon.
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Improvement Scale

The considgration on improvement scale of the related facilities is
the same as in Subsection 7.2.3.

Hydraﬁlic Boundary

Tide levels in Manila Bay, according to past records, can be
summarized as follows.

Tide Level Elevation {m)
Design High Tide 11.8
Mean High Spring Tide 11.3
Mean Tide 10.5
Mean Low Spring Tide ' 10.0

Premise for Land Reclamation Height

According to the present ]aﬁd use conditions, there are some
fishponds in the subdrainage areas located in the low-lying area and
they are always inundated in the rainy season. However, these fishponds
will be transformed to a residential area by 2020 under the existing
land deve]opmént plan. This process of urbanization will naturally
involve reclamation to avoid flooding.

It is difficult to define the future land reclamation height at
this moment. Since the topography of the subdrainage areas is strongly
related 1o the cost estimate of the required facilities, the fufure
reclamation height should be determined. On this sense, the height of
the future raclaimed area has been-assumed at EL 11.0 m, which is almost
the 1lowest elevation of the existing wurbanized area, under the
consideration that the elevation of the newly reclaimed area will not be

highér than that of the existing ones.
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7.3.3 Study on Alternatives

Intergration of Subdrainage Area

The objective area 15 topographically divided into two areas, North
of Malabon River and South of Malabon River, by the Malabon-Tullahan
River. - '

To improve ‘the drainage conditions, these are the following
problems. ' I |

~ Difficulty of L&nd'Acquisition for Ring Dike; as a major facility
of the drainage system, ring dike shall be constructed aga1nst
seawater andfor river water. - In consideration - that the area
a]ohg the river and creek'is.h1ghly urbanized,.1t.seems to be
very difficult to acquire the right-of—way_for the ring dike;'

- Ut1l1zat1on of Creek as Dra1nage Channe\ to'dfain stormﬁﬁtér“ a -
main drainage channe) has to be prov1ded in each subdrainage area
to convey stormwater to the gate and/or pumping “station.  For the
construction of the main drainage channel, it s also very
difficult to acquire the right-of-way for an open channel. In
case of a closed drainage channel, construttion. work_'will, be
1mpract1cal consxderxng the ex1st1ng h1gh]y congested  and'
pﬂpulétéd area. I o o

 Therefore, in case ‘that somé of - the subdraihage éréasL are
integrated, the exist1ng creek can. be ut11ized as the main drainage
channel. In this connection, adaptab1l1ty of “the 1ntegrat10n of thef
subdrainage areas has been stud]eqrgeparate}y_jn ;he nqrth;and the south
of the Malabon River. - o S

(1) North of Ma]abon River L

The North of Malabon River has. fave subdrainage areas div1ded byﬁ
the river andlor creek. S : . :

F1ve (5) subdra1nage areas are 1ntegrated 1nto one whole dra1nagei
area by the ring dike as shown in Fig.-? 3-3 on the ground that (a) the
construction cost is the Towest, {b) the exist1ng river/creek closed by
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gate, and (c) the acquisition of right of way for the project works can
be reduced, though it 1s anticipated to be inconvenient for navigation,
at the time when the control gate is closed. '

(2) South of Malabon River

The objective three subdrainage areas are located around the
Dagat-Dagatan area. ‘

Regarding the drainage system in Dagat-Dagatan, the drainage
facilities are well equipped but the ring dike against the river water
is deficient in height when the freeboard is considered, and it is not
continuous. Therefore, the ring dike in the Dagat-Dagatan area has been
included in this study.

Under such conditions, the study has been done and it has been
justified that construction of ring dike for each of the subdrainage
areas is recormendable as the optimum on the ground that it shows the
towest costs for construction and operation (refer to Table 7.3-1 for
details). This optimum case is shown in Fig. 7.3-3.

PDetermination of Pump Capacity

Based on the optimum integration of subdrainage areas mentioned
above, the pumping capacities at the years 2020 and 2000 were determined
as follows,
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_ _ ¥ Pumgﬁtapac1ty
Subdrainage Area Specxfic Disgharge Tota] Déscharge
L u (m3 /s/km n /5)

Land Use Conditions at 2020

North Bank of Malabon River:

MA- 1 ~A 2.7
MA-1-B, MA-2-A 2.4 4
MA-2-B, MA-3, MA-4, MA-5 3.6 22
South Bank of Ma]abon §iver{
MA-6 4.5 6.
MA-11 " 6.8 4
Land Use Conditions at 2000 -

" North Bank of Malabon River:

COMA-1-A 1.8 . 2

" MA-1-B, MA-2-A B 1.8 3
MA-2-B, MA-3, MA-4, MA-5 . 3.3 L20
South Bank of Malabon River:
"MA-6 3.0 4
MA-9 6.7 2
MA-11 5.8 4

_ As expiained 1n the plann1n9 cond1t1ons for the East and west of
Mangahan, the d1scharge at the year: 2000 was used: for - the pump1ng'
equipment, while the discharge at the year 2020 was app11ed to thé'
pumptng station house. '

7.3. 4 Features of the Optimum Plan

~ The main components of the opt1mum plan are the construct1on of"
ring dike and draxnage channels, improvement of ex1st1ng drainage

channels, and 1nstal1at1on of pump stations and dra1nage gate.? (Threef"

pump1ng stat1ons will be 1nsta1ied in the North of Malabon River, though
all “the subdrainage areas are 1ntegrated.1nto one.) . Their pr1ncipal””‘
features are summarized as follows, and the locations of the structures
are shown in Fig. 7.3-4. ' | :
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Structure Quantity Dimension
(1) North of Malabon River

Coastal Dike 5,700 m EL 13.5 m, 2.5 m in height
{with revetment)

River Dike 3,500 m Raising of existing dike by
{(with revetment) 1 m in height

River Dike ' 6,700 i ~ditto-

(without revetment)
Channel Improvement | 600 m 10.0 m in width

Open Channel Construction 1,000 m 10.0 m in width

Pumé Station 3 sites 25 cums in total*
Gate . 7 sites 159 tons in total
Navigation Lock - 1 site 20 m in width, 180 m in
{Navotas River) length (see Fig. 7.3-9)

(2) South of Malabon River
Coastal Dike 1,100 m EL 13.5 m, 2.5 m in height

(with revetment)

-River Dike . 3,600 m Raising of existing dike by
(with revetment) 1 m in height
Parapet Wali : 8,500 m Raising of existing wall by

1 m in height

Channel Improvement 700 m 20 m in width
Open Channel Construction 900 m 10 m in width

_Closed Chaﬁne! 800 m 2.7 m in width x 3 units
Construction

_ Pump Station 3 sites 10 cums in total*

Gate : 5 sites 55 tons in total

* Estimated under the land use condition of the year 2000.
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7.3.5 Preliminary Design of Major Structures

Major structures in Malabon- Navotas were pre11m1nar11y designed on
the basis of the least construction cost method. -

Ring Dike

_ Ring‘dike in the north bank of the Matabon R1ver consists of a
coastal dike with a Iength of 5,700 m, Malabon River dike with a length
of 3,600 m and a r1ng d1ke with a ]ength of 6,700 m aga1nst h1gh tide.

Coastal d1ke is prov1ded along the- seashore line of Navotas Island
and its crest 1is set at EL 13. 5m, “which 1s der1ved from hydraul1c
analysis and emp1r1ca] DPWH standards.‘ Malahon River dike is designed
'cons1der1ng the Master Plan of the Ma1abon River and exist1ng cond1t10n
of river.structures. Therefore, freeboard of Malabon River dike 1s
determined by the des1gn discharge of the river. ' C

Coasta] dike and Ma]abon R1ver d1ke, prov1d1ng the1r crest w1dths
of 3 m, are made of borrowed earth material with a revetted s]ope of 1:2
at the waterside and a slope of 1:2 without revetment at the 1ands1de.
As for the r1ng dike- aga!nst h1gh tide, which is drawn. on the north
drainage boundary, re1nforc1ng work for ex1st1ng ‘tide dike 1s prov1ded.
The dike is designed to be earth dlke wlth a sltope of 1:2 at both’ sides
and its crest with a 3.0 m wide is set at EL 12.5 m:  (Refer to
Fig. 7.3-5.) : ' - L

~In the south bank of'fhe Malabon River;ia rivéf”aiké-s 6003m'iong_
a]ong the 'Ma1abon R1ver and a coasta1 d1ke 1, 100 m- 1ong along the
seashore 1ine and the river course near estuary of the Ma1abon RTVEF are .
proposed, prov1d1ng the same shapes asin the ‘horth bank of ‘the MaTabon
River. Since there . 1s 1nadequate open space for d1k1ng along. the
Navotas River and Estero de Marala, a parapet wall w1th 8, 500 m of total

lTength is provided at both sides of the water. courses. Top. elevat1on of'

the parapet wall. is set. at EL 13.5 m of the same ievel that the coasta}-
dike is set. A shape of parapet wall is most]y the same as that of the
tandside backwater. dike a?ong the ~Napindan .Channel, (Refer to
Fig. 7.3-6.) | |
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Drainage Channel -

]Dosign concept -of drainage channel in Malabon-Navotas is basically
the same as that in East and West of Mangahaﬁ. Principal features and
desigh condition of proposed drainage channel are. d35cr1b2d in
Table 7:3-2. B o o

 pump Station
Most ‘components of the pump station in malabon-Navotas are the same
as'in East' and West of Mangahan. Submersible pumps are also applaed, A
genera] feature 15 illustrated in Fig. 7. 3-7. ' ' )

-Sluice'Gate

Proposed slu1ce gates 1n Ma]abon Navotas are c1a551f1ed 1nto four
types as fo1lows

CType 0 Usite

Open qhannelrtypelappUrtenant to pump station 1
Box-ooivert.typélapportenahf”to pump_stafioﬁ :

"~ Open 'channel ‘type/independent

N s

””ﬁBoi:ooyoeroﬁfypoliﬁdépéodent‘_:'

Ba51c des1gn concept 15 “the same in Fast and Nest of Mangahan
: Ma1n features and design cond1t1on are sommarized 1n Table 7.3-3.
Typical draw1ngs are shown 1n Fxg 7. 3 8._ '

.Navotas NaV1gat1on'Lock

A nav1gat1on 1ock is p1anned to be constructed “at the estuary of
"'the Navotas River' near Tanza. This structure 15 des1gned assum1ng that -
one - thousand dead we1ght ton c]ass vesse! can pass Ma1n features of
the lock are as fo!lows (refer to F1g. 7 3 9)

Lock chamber 20 i wide and 120 m long
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‘Gate chamber : 32 m wide and 30 m long (seaside)
32 m wide and 27 m long (river side)

Miter gate ¢ 10.0m (W) x 6.6 m (H) x 2 units (seaside)
10.0m (W) x 6.0 m (H) x 2 units (river side)

Bascule bridge: 10.0 m (L) x'1.5 m (W) X 2 units

For the foundat1on works, re1nforced concrete piles: of 20-m Jong
are provided to reach the stiff layer wlth adequate bearing . capacxty of -
N-value over 50, namely the Guadalupe Format1en.

7.3.6 Proposed Organizational Setup

The DPWH- NCR or the PMO for Flood Control and Dredging Projects ef_
DPWH may execute the supervision of - the ‘design - ‘and construct1on work.
The DPNH NCR will execute the O&M of the proposed prOJect excluding the
one of the minor dra1nage laterals managed by Tocal governments (refer
to Fig. 6.4-8 and Subsection 7.2.7).

Design and Construct1on

The consulting engineers and a pr1vate company w1th h1gh technica1
expertise will be contracted to execute the des1gn and constructlon
work, and the DPNH NCR "or the PMO ment1oned above" w11] execute the
supervision of this work. ' ' *

The main requ1red staff1ng is. the same as the one of the East and.-
West Areas of Mangahan Floodway as shown in Sect1on 7.2.7% The details ..
of staff1ng and required. act1c1ty 15 exp1a1ned in Tab]e 7.2- 4. '

Operation and Maintenance (O&M)

The proposed O&M D1v1s10n 1n the master p]an will undertake the:”
operation for . the proposed pro;ects - 1nc1ud1ng the comprehens1ve._
management of reiated ma1ntenance work, as expla1ned in Sect1on e 2 7.J
The anlneer1ng District Office of DPHH NCR will undertake the practicaiq
and close maintenance act1v1t1es for the proposed progect, 1ncluding the
0&M of pump stations and rood gates, under the ‘management of the O&M
Division.
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The details of main staffing and requ1red activity is presented in
Table 7. 2 5 (refer to Section 7.2.7).

7.3.7 ImpTementatipn Schedule and Construct1on.Cost

The implementation schedule was prepared basica1ly in accordance
‘with that of the Master Pian; namely, the construction period of this
priority pro;ect.spans for four years. (Refer to F1g. 7.3-10.)

On  the same ' premises as presented in Subsection 7.2. 8 the
construct10n cost was estimated at 1,115 million pesos or 52.4' m11110n
u.s. dollars, consxst1ng of 762 m1111on pesos or 35. 8 mi1110n U.S.
_ dolIars ‘for the fore1gn currency port1on and 353 m111ion pesos or
_16 ) m1?110n U.S. dollars for the lacal currency portion. Tables 7.3-4
and 7.3-5 show the breakdown of ‘cost and the disbursement schedu1e;

7;3,8d:E;enemjc Eraipafidpnp_

‘Inufidation Water ‘Level

To estimate the inundatiOn'damage reduction after completion of the
proposed project, the: 1nundat10n water 1evels in each of the subdrainage
areas were est1mated under the with- and the w1thout the-project
~ situations as in" the Master Plan. The estimation ‘resuits are in

Table 7.3-6. | : S

. Annual Average?Benefit

, The annual average benef1t was ca]caluted 1n the same manner as
discussed 1n Subsect1on 6. 4 6, at 159 m1111on pesos under the prov151on
-of dra1nage fac1}1t1es des1gned to cope with flooding of a 5- year return

per1od (refer to Tab]e 7 3- 7)

_.Ecqnomic Viability and Progeét Justification

 This pr1or1ty pro;ect has been evafuated'”frdm”'tﬁe"eConomic
'ev1ewp01nt by f1gur1ng out the ec0n0m1c V1ab1l1ty in terms of 1nterna1_
rate of return (IRR), benef1t/cost rat1o {B/C), and net. present value
(NPV), 1n the same cond1t1ons as d1scussed in Subsection 7.2, 9.
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‘Based on the annual cash flow presented in Table 7.3-8, the
economic viability was figured out as follows. ~ . . '

- IRR: 15, 9%
- B/C: 1.05
- NPV: 38.9 m1111on pesos

Sensit1v1ty analys1s has also been made in: terms of IRR with the
following results: ' o ' -

Construction cost + 5%:  15.1%
Construction cost + 10%: 14.4%
Annual benefit 5% 15.0%
Annual benefit 10%:  14.2%

This prOJect a150 shows a 'high v1ab111ty of 15 9%_ tn"IRR.
L1kew1se B/C and NPV also resulted in h1gh values In the same concept
as described in Sub- sect1on 6.4.7 (Progect Just1f1cat1en tor ‘the Masterk
P1an), this project is also justified to be put 1nto 1mp1ementat10n in
accordance to the proposed schedule.

7.3.9 Environment and SoéioeCOHOmic'iméacts S

Environmental Impact

. The major environmental pfoblems which may be caused by the
proposed ring dike in- Malabon- Navotas are impairment of nav1gat1on and
water quality deterioration as d1scussed 1n the Master Plan. The gates
to be constructed in the ring dike are usually open for navigat1on, and
even during- flooding ttmes, ‘the ‘praposed 1ecks will enable sh1ps ‘to
navigate.  The water quality would not be deteriorated die to the

retated works because the water flow will not be prevented by usua]Iyi:--

openning the gates.

Soc1oeconom1c Impact o

The Melabon Navotas area s partially uttlized es f1shponds, 1ti
might be more aperopriate to say that other 1an6 use s dtff1cult due to;
the low-lying 1land. The prOJect in thts context may create an

- - 120 -



opportun1ty for land use. d1vers1f1cation or changing to other uses such
as . residential area and agricu]tura] land by ‘checking the tidal water
and_d:ain1ng storm water. This favorable influence can be expeqted in

addition to those generally expected as discussed in Subsection 7.2.10.

7.4 Pasig-Marikina River
?qé,l Targét_Stretch

.. The ‘Pasig Marikina River iﬁb1ﬁdihg its tr1butary, the' San Juan

R1ver, was selected in the Master Plan study as one of the “highest
priority prOJects, However, the target, stretch for the feasibility
study is herein Timited to the most significant portion of the river,
i.e., Pasig River from. the: river mouth  to the Napindan Junction and’
Lower Marikina R1ver from the Napindan Junction to the effluent poxnt of
Mangahan Floodway, cons1der1ng the flood control effect and the -social’
s1gn1f1cance that the river is passing through the core of Metro Man11a

7.4.2 Planning Condition

-Target Comp1etion Year_

The year 2000 15 set as the target comp1et10n year by wh1ch the
proJect formulated in the Fea51bt11ty Study should be comp]eted. '

Runoff Discharge

The des1gn d1scharge for the Feasibility Study was set on the basis
of the runoff calculatlon results. of the Master Plan study of which the
:dxscharge was obta1ned 1nc1ud:ng Marlkxna Dam and Mar1k1na Control Gate
Structure (MCGS), sett1ng the ]and use conditions at the year 2020.

De519n Scal

o The de51gn scale 1s 30—year return per1od, since the Har1k1na Dam'
is not 1nc1uded 1n the feas1b111ty study B '
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Diversion Discharge through Mangahan Floodway

.. The maximum diVérsion discharge “through Mangahan F]oodway'is'at
2,400 m3/s, which has already been accepted.

Hydraulic Bouhdary Condition

To calculate the water stage of the river 'by - non-uniform
calculation, the Manila Bay tide level was set at the mean spring high
tide of EL 11.30 m and the Laguna Lake stage at EL 12.50 i, With the
Manning's roughness coefficient at 0.030‘f0r‘the whole stretch of the
river, ' s

Criteria for River Improvement

- The alignment of 'the channel 1is planned in:such é'Way that it
will not exceed the existing alignment and follow it as much.as
possible. ' : D T

- The de51gn rxverbed grad1ent 15 set not to change 50 steeply
' {variation of the bed gradient is to be w1th1n approximately-
50 percent at the variation point), consrder1ng “the ex15t1ng

profile.

- Single trapezo1dal cross section w1th a 51de s!ope of 1:1 is
fundamenta]ly app11ed fo11ow1ng the ex1st1ng feature as much a5
possible. '

- At the river mouth, the béd”élevation:is'SEtﬁioybe'cdnﬁédféd'to
the seabed, which was obtained from the 1:10,000 topographic map.

7.4.3 Fstabllshment of H1gh Nater Level

To conf1ne the des1gn dlscharge in the EX1st1ng river channe] th'
water stage is genera]]y 0b11ged to be h1gher ‘than the ground Teve? due
to the poor flow capacxty of the. channel Once the design high water
level is set h1gher than’ the ground 1eve¥, a h1gh 1evee w111 be requ1red;
on both banks “along the r1ver course. - This wi]l present several-
inconveniences  and it 1ncreases the. damage potential. The ‘most

recommendable improvement is to conf1ne the design d1scharge in cthe

river channel with a water stage lower than the present ground level.
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Since the target stretch is highly deve1oped and densely populated,
it is 1mpract1ca1 to widen the r1ver channel to confine the design
diScharge. Therefore, dredg1ng ‘of the bed is the 0n1y method to
1ncrease the flow capac1ty,' However, this genera11y requ1re5 a huge
amount of .excavat1on volume and as a result, a big amount_ of
construction cost. | S o ” '

_ ConSidérthg ‘the 'above.-aspeCts, the adequacy ot' the design high
water level was clarified as follows, setttng the desagn h1gh water
level in almost equal eIevat1on as the ex1st1ng ground 1eve] {Refer to
Fig. 7.4-1. ) ' | -

(a) Just1f1cat1on from River Uti112at1on

There exist. many factories on both banks of the Pasxg R1ver
(refer to Fig. 7.4- 2), ‘and the banks are ut111zed as quay: or wharf
- for the transportation of’ 1ndustr1ai materials and products. :Thus;
-hi@h'dike cdﬁstruction'with'a’higher design'high-watér level on -
both banks will: ‘bring several. prob?ems and d1ff1cult1es for ‘the-
utilizataon of reparian: fac111t1es and cou1d not be recommended
from practacal viewpoints.

(b} aJustifitation:frém Ripaﬁian Structures

L There ex1st many ripar1an structures such as. br1dges cross1hg
the rtver, revetment and drarnage =facﬂatles, f.e., pumping
_ stat1ons, f]ood gate and other small dra1nage s1u1ces.

i As for the brmdges on]y one . br1dge the Pandacan Br1dge has
”'¥n0 appropr1ate c]earance for the de51gn high water level and needs
N ;reconstructlon (refer to Fig. 7 4 3) To avo1d reconstruct1on of

_':'_this bridge, the des1gn h1gh water Tevei should.be;gpns1derab1y
o }owered in he1ght from the proposed one._-  This could not be
‘recmnnended nof. oniy from the economica1 vuewpo1nt due to the
 'h1gher construct1on cost by excavat1on but also from the techn1ca1
14.v1ewpo1nt because the stab111ty of. the river Channel 15 difficult
'”:;to ma1nta1n due to the ]ower bed he1ght 1n the river mouth.
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Concrete revetment is provided in almost all stretches of the
Pesig River and Lower Marikina River° About 20% of the stretches
are either destroyed or superanuated but others are sE111
functional, though 1t is necessary to reconstruct them in the
future. From this, mak1ng the des1gn h1gh water stage much lower
than the existing ground level w111 result in higher constructxen
cost because of the b1g volume of excevatlon. )

The invert elevations of the drainage fac1]1t1es such as _
pumping stations, ' flood gates  and _drainage “channels  are
appropriately higher than the existing riverbed as 'sheeh"ih
F1g. 7.4-3. A1l of the fac1]it1es are not affected by the design
high water level, '

From the above 3ust1f1cat10ns, the des1gn high water Tevel has been '
determined as indicated in Fig. 7.4-1. By the adoption of this high
water level, a river wall w1th an approximate height of 0.5 m to 1.0 m'=
will be prov1ded as a freeboard for: almost all stretches,. and th1s w111
not ceuse serious probiems since a river wa?] exists e]ready in the
present condition. ' '

In the lower reach, both banks are utilized as quays or wharves in
many places but’ the construction of wall with a iower he1ght will not
bring new social’ prob]ems so ser1ously s1nce a- low wel1 a1ready ex1sts
at present. : :

In the upper reaches, some portlons require the construct1on of-a.
river wall with a ‘height of more than 1.0°m, But this w111 not presenf
any problem since ‘the river ut1112at10n fac111t1es are not so densely :
distributed as in the 1ower reaches and h1l]y Iand is close to the
riverbank. (Refer to F1g. 7.4-2 and Teb]e 7 4 1 ) o

7.4.4 Conf1rmat1en of Necess1ty for MCGS

“In ‘the study for ‘the. Master P]en, the Flood controi p]an ‘was
'formulated by the’ comb1nat10n ‘of the channel improvement and the 
construction of the Marikina Control Gate Structure (MCGS) To clarify
the necessity of the MCGS, more deta1led study was conducted as below. J
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Study Case

The following three alternative cases _were.*prepared for the
comparative study, considering  the existing"condition of the river
channet and riparian structures such as the Mangahan'F]oodway and the
Napindan Hydrau11c Control Structure (NHCS)

Alternat1ve Case 1: .Natura1 D1vers10n through Mangahan Floodway
(Without construction of MCGS and without
‘allowing the flood diversion into the
Napindan River)

'a'A}térnative Case 27 Natural Dlvers1cn ‘through Mangahan Floodway
' “and Naplndan River :
(Without construction of MCGS and with fiood
diversion into the Napindan River)

'ATternéfivé3CaSe"3:_ DlVEFSTOn through Mangahan Floodway _
SEREEER R (With construction 'of MCES and  without
diversion intoc the Napindan River):

Advantage Of'ﬁCGS

The de51gn d1scharge d1str1but1on for the- above cases 15 1nd1cated
in F1g. 7. 4 4. ' '

. The advantage “of - above plans  could be judged by the least
construction cost, since all of these plans were preparéd‘under the same-
benefit. | o

_ Accord1ng to the ccnstructxon cost est1mat1on resuits, the cost of
Case 3 is far lower than the othar cases. as . shewn in Table 7.4-2. .
_ As1de from the construction cost Case 1. and Case 2 are. deemed to: be

_d1ff1cu1t o ensure ‘the successful d1vers1on W1th0ut ‘the ‘control gate.
- Also, since the des1gn d1scharge 1n the Aower reach from San - Juan
confluence is b1gger than’ the upper reach because of the runoff
d1scharge from the' San Juan. River, the de51gn bed - was set at a low
elevation,.espec1ally Case 1, ~and the ma1ntenance of - the riverbed i3
' deemed difficult after comp}et1on.. : '
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From the above consideration, Case 3 was se1ected éé the most
viable improvement plan.
7.4.5 Proposed River Improvement Work

The most viable plan consists of the river channel. improvement
together with the construction of MCGS. The features of the plan are
summarized as follows.

Design DTSCha[ge

The desagn d1scharge d1str1but1ons with a 100 -year return period
are as foliows. {Refer to Fig. 7.4-5.})

Stretch | "~ Discharge

River Mouth o San Juan | L :l;iSO'm3lé o
(No. 0+000 to No. 84735) S o

...__._..,._........_...____.._.._,_...._,..._._.‘__....-...._.-_—_._u.._...-....._-—-...-—_.......__......._—-_._..-._

San Juan-tO'Napindan _ 500 m3/s
(No. 8+735 to No. 18+495) S

= e Bk e o R e e o At ok o B e o T T S T T W A S et T ) e R e e e o et e L e m hop (A UL el e e B A T e T

Nap1ndan to MCGS - _ | 500 m3/s
{No. 18+495 to No. 5+415) :

' Tighmeht -

The alxgnment was set as shown in F1g 7. 4 6 by fcliow1ng the

existing one without expanding the existing channel w1dth.. In the

meandering portion in the upper reach of the San Juan River confluent; a
short-cut plan was deleted baSed'oﬁ“the'studQ'PQSUfts'of'the Framewﬁrk

Ptan that the short-cut’ p]an is not effect1ve 1n the backwater reach for_'
]owerang the water stage ‘of the Fiver. S ’ ;

River embankment -is to- be provaded for about 2:km in the supper

stretches where the backwater by the MCGS is affected,, A]so, singe the =

river mouth of the San ‘Juan River  is affectedwby the backwater -of:the
pasig River, about 3 km stretch will be improved. o
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Long1thd1na1 Profile

-~ The longitudinal profile was determined -as’ follows in accordance
with the p?ann1ng conditions discussed in Subsectlon 7.4.2, as presented
in Fig. 7 4- 7. _ o

Design Bed Gradient

stretch - Existing Channel Designed Channel

" River Mouth to San Juan 1/33,000 1/29,000
.(No. '0+000 to No. 8+735) = - . =
San Juan to Napindan |
Junction -~ 1716,000 -1/15,500 -
‘(No._8+735 to No. 18+495) . S Lo
Napindan to MCGS o
(No 18+425 to No. 5+425) ©71/13,000 - 1/10,000

As for the channel bed stability of the above, 1t is very d1ff1cu1t
to predict it since a large quant1ty of the Marikina floodwater s
controlléd by the Marikina.tqntro1 Gate Structure and a big amount of
discharge from the San Juan River will join the Pasig River. Therefore,
the dynam1c ‘equilibrium of the bed is difficult to disCuss. As a
result, per1od1ca1 ma1ntenance work is, from the pract1ca1 viewpoint,
needed: to be: ensured: after comp]etion though the designed bed is set at
- 5:00 m-in: the r1ver mouth con51der1ng the: smooth. connectton to the seasr
w1thout changing much the ex1st1ng pr0f1le. ;o

Cross«Section-l -

The cross sect1ona1 feature was set wrth a trap9201dal type sect1on
w1th 1: i side siope for all stretches, prov1d1ng a concrete. revetment
_and the r1ver wall.: At the river mouth, about 1.9 km. stretch from No.
- 0+000: to-No. . 14900 ~in which the revetment 1s not provided, trape501da1

sect1on w1th 1:2 side slope was: adopted :
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Structural Features

The main work items and structura] features of the proposed r1ver'
improvement works are summarized as follows:

Work Item/Structure Quantity | DescrigtiOh'

Excavation 2,884,000 m3  Mainly in the Tower
(dredging) . stretch of the river -
Revetment . 114,000 m2 5,000  in totel_lehgth
(concrete block) : _ _ - '
parapet Wall 17,000 W3 He1ghten1ng of ex1st1ng
(river wall) - wall by 1.0m :
Bridge Reconstruct1on‘ ' _ o oL -
Pandacan Bridge 137.6 m ' ‘._PNRjTrUSs Bridge

in span- o ; .

Tength | ,
Marikina Control Gate. ‘Roller . Fixed & Movable -
Structure {MCGS) Gate Combined Type Weir

: 2 units S .

X 17.5 m"

wide x

0.1 m -

high

7.4.6 Preliminary Design of Major Structures

_ River improvement works of the -Pasig-Marikina River -comprises
dredging, rehabilitation work for existing river wall, construction of

Marikina Control Gate Structure {MCGS) and reconstruct1on of “Pandacan: -

Bridge (PNR).

Improved River Cross Section _

Design Cross section is set as a. trapezoidal type'with i i‘side~
slope concrete revetment, parapet wa?? or: r1ver wall for a1l stretches-
in principle. - As a result the 1mprovement pattern of edch r1ver
stretch becomes as foliows (refer to Fig. 7. 4 -8). : :

- 128 -



(1)

-~ Design discharge.

Stretch

“Improvement Pattern

‘River mouth to San Juan

(Sta. 04000 to Sta. 8+4735)

" San Juan to Napindan
(Sta. 84735 to Sta. 18+495)

Napindan to MCGS
(Sta. 18+495 to Sta. 5+425)

'MCGS to Mangahan Floodway

(Sta. 5+425 to Sta. 6+375)

B Upstream of Mangahan

Floodway.

: (Sta. 6+375. to Sta. 7+425)‘

_Dredging, faising of existing river

wall or parapet wall and

_rehab111tat1on of bank protection.

*Des1gn bed width 450 m - 75 m,
o taapezoidal section with 1:1 side
‘5lope. _ _ '

Raising o? éxi5t1ng r1vé% w&11 of
parapet wall and rehab111tat10n of

._bank protect1on.

Pr1nc1pa11y no improvement and
river wall or parapet wall for dow
elevation on]y.

Dredg1ng,.prOV1d1ng new parapet
wall or river wall and new bank

: protectlon

' Des1gn bed width 75 m,

Trapezo1da1 sect1on w1th iqi 51de 

'slope.

Dredging prov1d1ng new parapet
wall or river wall and new bank

: protect1on. _-

Design bed width 114 1,
Trapezoidal sect:on thh 1 1 side

,slope

Héhikina:Cohtfbl'Gate Stfucfure'

'DeSign,CQndition-

500 m3/s (same as design discharge of the

'Lower Mar1k1na River)

EL 16,50 m:(upstream side)

::Dééigh Qatef Tevel :
R . © EL 14.20 m (downstream side)
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Design river section: Bed width - 75.00 m
Bank siope 11
Bed elevation EL 6.50 m

(2) Design of Gate

Japanese standard is applied in des1gn1ng MCGS. The contept of the
least construction cost is also app11ed. Des1gn feature of MCGS lS set .
as foliows (refer to Fig. 5.2-2).

:Gate span ' T 2 nos. and 20.00 m each WIdth 1nclud1ng
' p1ers

“Gate height  : 10.10m

Gate type -+ Roller gate

_ Gate span of 20. 00 m 15 the requ1red min1muni wadth of gate in
Japanese standards. Twa gates are requ1red to make the ‘safe operation
of MCGS in case one gate becomes tnoperable during flood flow of the
Marikina River. Roller gate is commonly used in other weirs such as
Napindan HCGS and Rosario weir. As for the foundation, direct
foundation is adopted as the design: river. bed “is- ‘composed of 1ap1111c
tuff which has adequate bear1ng capac1ty for gate structuree : '

in order to pass 500 m3ls through MCGS, 1t is necessary to apen the"
two gates of MCGS partially- (3.0 m)., If the two gates are fully. opened _
and upstream and downstream water 1eve1 of MCGS are f1xed at the des1gn
water level, capacity of MCGS becomes about 1 550 m3/s. o ' '

Reconstruction of Bridge

Des1gn feature of the new Pandacan Br1dge 15 as foliows (refer tot'
Fig. 7. 4 9). -

Length- C: 137.60m
Width of railway  : 5.40m
Type : Steel plate girder
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No.. of spans - 1o 3 spans (45.20«m each)'

In the Philippine standard, type of superstructure of railway
bridge must be steel bridge and 1ts span must be 9.00 m - 30.00 m. But
to make the obstruction rate by the p1ers of the flow area to be Iess
than_420%, 1t is necessary to make the span length to be more than
45'20 M. - So, th15 _span Iength is adopted. From the econom1cal_
comparison study, stee1 ptate g1rder br1dge is considered as su1table

type for the superstructure.

7. 4 7 Proposed 0rgan1zationa1 Setup

=. The DPNH NCR or the PMO for Flood Control and Dredg1ng Prajects. of
"DPHH may undertake the superv1s1on of the design and construction work.:
-The DPUWH- NCR w1ll undertake the 0&M of . the nroposed project, excluding
the one of -the minor drainage laterals managed by local governments
(refer to Fig. 6.4-8 and Section 7.2.7). '

Design and Construction

f The consu1t1ng engineers and a pr1vate company wath h1gh technical
expertxse wu]l be contracted to execute the design and constructxon
work,' and the DPHH NCR or the PMO . abovementloned w111 execute the;
- supervision of this work. o '

The ma1n requxred staff1ng 15 the same as the one of the East. and
west Areas of Mangahan Floodway as shown in Section 7. 2 7. The details
ot staffing and’ required act1c1ty is. presented 1n Table 7.2-4.

_i Operat1on and Ma1ntenance (O&M)

1he proposed O&M DiV]SiOH 1n the master p]an w111 undertake the
operat1on of re!ated faC1?1t1es for the proposed prOJects, 1nc1ud1ng the
'comprehens1ve management of re]ated ma1ntenance work shown in
'Sectton 7 2.7. - The Eng1neer1ng D1str1ct 0ff1ce of DPHH NCR w111
undertake the pract1ca1 and Close ma1ntenance act1v1t1es for the
proposed project 1nc1ud1ng ‘the: O&M of pump stat1ons and flood gates,'
under the menagement of the 0&M D1v1sion,
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The details of main staffing and required activity is presented in
Tabte 7.2-5 (refer to Section 7.2.7}.

7.4.8 Implementation Schedule and Project Cost

The implementation schedule was prepared basically in accordance
with that of the Master Plan; namely, the construction period of this
priority project spans for five years. (Refer to Fig. 7.4-10.)

On the same premises as presented in Subsection 7.2.8, the
construction cost was estimated at 1,401 million pesos or 65.8 millfon
U.S. dollars, consisting of 927 million pesos or 43,5 million U.S.
dollars for the foreign currency portion and 474 mitlion pesos or
22.3 million U.S. dollars for the local currency portion (refer to
Tabie 7.4-2). Table 7.4-3 shows the disbursement schedule.

7.4.9 Economic Evaluation

Annual Average Benefit

The annual average benefit was calculated, in the same manner as
discussed in Subsection 6.4.7, at 198 miilion besos under the'prbvision
of river improvement works designed to cope with floods of a 100-year
return period (refer to Table 7.4-4),

Economic Viability and Project Justification

This priority project has been evaluated from the economic
viewpoint by figuring out the economic viability in terms of internal
rate of return (IRR), benefit/cost ratio (B/C). and net preSEht value
(NPV), under the same conditions as discussed in Subsection 7.2.9,
Based on the annual cash flow presented in Table 7.4-5, the economic
viability was figured out as follows.

- IRR: 16.1%
- NPV: 56.5 million pesos
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Sensit1v1ty anaiysis has also been made in terms of IRR with the
following results: ' ' ‘ ‘

+

~ Construction cost + 5%: 15.3%
_ bonstruotion cost + 10%:  14.6%
_'Annual benef1t G%: 15.2%
Annual benefit 10%: 14.4%

o This project also shows a hxgh vrability of 16. 1% in IRR. The
soc1a} 1mpacts expected by th1s prOJect are so influencuat to the whole
' nation as discussed in the following sub -section, that it 15 of great
' 1mportance to forward its implementation from not only economic aspect
_ but social v1ewpoint.

7 4 10 Environment and Soc1oeconom1c Impacts _

Env1ronmenta1 Impact !

- The“major components”Of the. proposed fiood'control'works in the
Pa51g Martkina River are the tiver improvement works such as excavatlon,
revetment and parapet wall, and the Marikina Contro] Gate
Structure (MCGS) SR R

As aiready ‘discussed in: Subsect1on 6.4.7; no significant effects
would be caused by the proposed works both in the river improvement and
- MCGS. ‘Therefore, MARTE con51dered that the proposed schemes would be
acceptepte_throogh the viewpoint of the environment.

'fSoeioeconomie Impect' o

_ The Iower reaches of the Pas1g River is the very core of the natlon
S as wel} }es Metro Manila, and cruc1al off1ces/fac111t1es which are
:1hftuéno1e1 politica]!y and econom1ca1]y to the whole nation are
concentrated a]ong 1ts lower ‘stream. . In this s1tuation, f]ood control
end dra1nage in this erea may g1ve 1nva1uab1e favorab]e 1mpacts to the
nationwude econom1c act1v1t1es and’ people s 11v1ng._ Other favorable
1nfluence can also be expected as dlscussed 1n “Sub- section 7. 2 10.
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CHAPTER 8. .CONCLUSION AND RECOMMENDATIONS

.- The Framework Plan for the proposed Flood Control “and Drainage

Project in Metro Manila which consists of construction of the

Parafiaque Spillway with Take:dike'for'tHé-east_ahd"ﬂéSt areas of

Mangahan Floodway, Marikina f1ood controi‘dam'andfﬁarik1na’6dhtrol

gate structure, the improved works of river'channel and 1nsta11ation'

of drainage facilities is formulated on the f0110w1ng project sca]e
bas1s from the long term point of view, -

(a) River improvement ¢ 100-year return period
(b} Drainage improvement '+ 10-year return period_
The Master Plan has been formulated’ within the ‘frame of the
Framework Plan, including all the above- sa1d works except for the
_Paraﬁaque Spillway. This ptan is scheduled to be compIetad by the

" year 2020, and the project scales applied for the Master Plan are as
follows: : S S

(&) Flood contro! works . 100vye&r.rétutn periodtfcf }
Pasig-Marikina
: ABO;year'fétufn€péfiodﬂfor
‘the other rivers
(b) Drainage improvement works : 5-yeéar return period for the )
east and west areas of Mangahan 7
- and Malabon- Navotas ' '

:'”3 year return period for the
. other areas S

'(C) Lake dike for east and west -
| of Mangahan Floodway B 40—year return period ST

It has been confirmed that ‘the. Master Plan is. techn1cally feasihle,w
finanically affordable and economaca]]y viable,

- 134 -



24 within.theofremework of the Master Plan, the Phiority_ProjeCt which
- narrows -down the target areas/project to the east-and-westfarea of

Mangahan Floodway, Malabon-Navotas area and Pasig River improvement

uWOrst.is.also formqlated'on:the same project scale as that of the
“Master Plan, aiming at the early realization of the flood control

and drainage for the most serious flood damaged areas. Studies so
far made have shown that :the Priority Project is technically

_fees1b1e and economically viable - Through the rea]ization of. the
project, enhancement of social welfare and stabi]ization of economic

gﬁ;ectivities not only 1n the planning aree but in the whole of the

Phtiapp1nes, together with the development of the. Metro Menila area,

;:15 h1gh1y expected. SBFTOUS unfavorable effects on the env1ronment
~ is not expected by the project 1mp1ementat1on.

Therefore, it is strongly recommended that the project be forwarded

‘ to the*next}stage*at the earliest possible opportunity.

MTDra1nage improvement works 1n North ‘and South Man1la are not
"proposed in 'this study, though it is one of the ‘most important
iareas. ) Thﬁs'iS'héoanse dra1nage:fac111t1es are already provided

with a certain degree of safety (against about a 5- year return |

_per1od storm), and will be 1mproved with foreign loan assistance.

Moreover, dredging and dec]ogg1ng works in drainage channels will

H.ssoongbe:putfintoﬁimpiementation; After completion:ofgthese works, .

- the drainage:*eepacity. in this ‘area 'would be hightened to a
: satisfactory:degree,. : L S

“_gIn”Aothen 'wonds, however there are s0 much needs for dra1nage
. Improvement that 1t is essent1a] to forwerd these works without

”:Zlos1ng any . t1me.

4.

There are a number of houses ‘required:to:be evacuated or moved for

the implementation of the proposed river and drainage improvement,
and it 15 11ke1y to. become a. cause of social prob1em. The house
evacuat1on should be cerried out with utmost care to compiy with the

| __appTicable laws and regu]ations
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Large scale projects such as land development, buiiding_tonstrUetion:
and highway construction will certainly increese'runoff discharge in
the areas concerned. It is one of the recommendable ideas’ to make
it obligatory that flood and drainage control facilities be provided
by. the contractors or deve]opers when such projects are. put - into _
implementation. ' o : ; '

" The flood control and dra1nage fac111t1es shouid be maintained to

assure their functions through daily maintenance works.; Il%egal

actions such as dumping of garbage on river and drainage channetls

and construction of facilities in the riparian area resu1t1ng 1n the
deterioration of flow capacity of the river end drainage channel
shou]d be discouraged through daily 1nspect10ns.

The ‘shore areas of the Laguna Lake suffered from considerable flood

damdge'due'to rising of the water 1evé]. (1t reached: EL 14 03 min

1972 and EL 13.60 m in 1988.) 'In th15 study, countermeasures have,

_been des1gned for only the north port1on (east and west areas of

Mangahan F]oodway), so a further study 15 urgently requ1red on flood
controt p]ans to iower the Iake water 1evel _1nc1ud1ng a detailed

‘study on the Parafiaque Spj}]way.

A ring dike 1is propoed for the, MaTobadﬂ NaVotas'Area=to'integrete__
the sub- dra1nage areas mainly Judq1ng from ‘the economic- aspects, but.'
this study is based on the topograph1c maps with- a sca]e of
1:10,000, which are not sat1sfactor1}y prec1se for th1s klnd of

study. ~ When 1mplement1ng the prOJect d1ff1cult1es are also

involved in acquiring Iand 1n th1s congested area, but the detailed
research has not been done_1n this study. In this’ connection, it is.
recommended to colleet'moreldetai1ed_informetion and to reexamine
therplén prior to preject‘implementation;s '

. One of the ‘most practma'l prestr‘uctura1 measures agalnst roods 15
~the pub]1cat10n of flood risk maps, wh1ch enable the residents “to

take some preparatory actlon such as land raising and construction
of houses on stilts.
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;Detai]ed'topbgraphit‘maps and riparian surveying give fundamental

information to_brepare flood risk maps, but thése are not yet well

‘cotlected in the river basins of Malabon-Tullahan, Baho-Buli-Mahaba

and Parafague.

_ Thoughfa flbod risk map atong the'PasngMarikina River has been

10.

prepared in this study, it is required to collect such information

~and to publish flood risk maps for other rivers.

'Basic=data'ahd infokmatibn such as rainfall records, topographic

maps'and_gediogical sﬂrvéy-resu}ts on river channels and drainage
areas which are required for analysis and studies -are at present

3very'1imitéd'in quantity and poor in quality. It is, therefore,

necessary that such basic data be'_coilected for use -in further
analysis and desigﬁ:works in the next stage. '
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~Table'1.1~1 MEMBERS OF THE AOVISORY COMMITTEE AND STUDY TEAM

'Naite and Position . Destguation/Asstgmont

ADVISORY COMMITTEE

Hidehiro Sadakaqe,‘uoc ' Chairman
Yolchi Takeuchi, MOC _ {Chatrman unti) Dec. 1989)
Tzumi Furukawa, MOC : © - Member
Katsuhide:Yoéhlkawa; MOC BRI Menber
Naoya'#étﬁum;t;,_Hﬁé : Membgr
. AKira Mizobuchi, JICA - Coordinator
 Tomtaki Itc,:JICA : - Coordtnator
STUDY TEAM. -
: Katsuhisa Abe h Tqa% Leadsf
.Makéto‘Higit; B Aésistant Teaﬁ Léader
L o : - (Flood Control and Drainage Planner)
. Susuru Hefshi S Noh-strudtural'ne&sures Planner
Yu)i Morioka. - . -:_ O}ban biénnef.. - -
Masahiro Asada. . G Hydro!ogfstlﬁydraulic; and Hater.dﬁalify Anélyst
: K1mih{ko Kotoo - S | ~ Geologist/Soil Mechanics Englneer
. Kaﬁsﬁhifo Ikér!  o © River Structures Planner
-Takéshi_Furu%awa_ . : E Structural Besigh Engineer
-‘At;uya Saisho ' __-; - ._‘ L Constfdction Planner/Cost Estimator
. Yuiudfﬂizota - R _ Operation and Maintenaﬁca Planner
 K1m1o.SE1mpﬁura.7 o _.' C Project Egonomist
'ﬁﬁﬁeﬁori fad$..'..- ‘ .: - - Financtal Exp;rf
'Youicnifjuéi 3 ~ Soctal and Environiental Inpact Analyst
Toshiki Kﬁro1ﬁa.§._: - o "Surﬁéy Expert _ .

NOTE #OC Ministry-of Construction, Japasn _
JICA: Japan International Cooperation Agency
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Table 2.1-1 TARGET OF GROSS NATIONAL PRODUCT AND PER CAPITA GNP

"Estimate YTargets SR Annual Average -

Tten 1986 1987 1988 1989 1090 1991 - 1992  1987-92

1. Gross National

Product

At constant 1972 80.4  95.3 101.¢ 5 108.6 116.2 124.3 132.7  113.2

_'prices _ Co : . : : . :

(bi1110n pesos}

Growth rate (%) 1.1 6.5 6.9 6.7 70 69 6.7 6.8

At current prices  619.6  697.3  811.8  927.3 1,075.7 “1,253.2. 1,438.0  1,033.9

{(billion pesos) _ '
2. Inflation Rate (%) 2.0 5.2 8.7 . 7.0 83 89 7.4 7.6

3. Per Caplia GNP -

At constant 1972 1,507 1,661 1,734 1,808 1,891 1,877 2,064 1,856
prices : : : T

Growth rate (%) 1.3 4.0 4.4 4.3 4.6 4.5 4.4 4.4

At current prices . 11,063 12,157 13,825 15,430 17,497 19,934 .22,378' 16,870

NOTE : Estimates and targets as of 5 November, 1986

SOURCE: NEDA and NCSO
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‘Table 2.3-1 POPULATION IN THE NCR (1948-1980)

eyl

41,473( 1

1

Municipa11ty‘:tﬁ::igqéu B ‘_‘1969 | 1970 - 1975 1980

NCR 1,569,128(100.0)'l2,462,458(;00J0). 3,966,6§5(100.b) 4,970,006(100.0) 5,925,884(100;0)
Manila City 083,906( 62.7) _1,i38,511( 46.2) 1,330,778( 33.5) 1,479,116( 29.8) 1,630;485( 27.5)
Caibd;an" ”“5&,?08( 3.7) | 145,523( 5.95 274;453(1 6.9)  397,201( 8.0)  467,816{ 7.9)
Pasay City .71;38,723( 5.7)  132,673( 5.4)  206,283( 5.2)  254,999( 5.1) 287,770( 4.9)
Queion City '107;977(. 6.9)  397,990( 16.2) 754,455( 19.0) 555,864( 19.2) 1,165;855( 19.7j
pasig  §5,407( 2.3)  62,130( 2;5) 156,?52{ 3.9) 269;915( 4.2)  268,570( 4.5)
Las pinas' 9,280( 0.6) 16,093( 0.7)  45,732( 1.2)  81,610( 1.6) 135,514( 2.3)
'Makatf= 41,335( 2.6) 'f;14,540( 4.7) 264;913( 6.7)  334,448( 6.7) 372,631( 6.3)
Maiaﬁqn 46,455( 3.0) -76,438(?13;1) 141,514( 3.6) 174;878( 3.5) 191,001( 3.2)
Maﬁqayqyong. "Eés,sog( 1.7) :" 71,619(?f2.9) 149;40}(' 3.8) 182;267( 3.7) 205,366( 3.5)
Marik{ﬁa | és,sss( 1.5) ;40,455(' 1.6) 113;406( 2.9)  168,453( 3.4) 211,613(. 3.6)
Muntinlipa '"i8,444( 1.2) "21,353(“0.9) 65,057( 1.6) 94,563( 1.9)  136,679(  2.3)
Navotas . 28,889( 1.8) 49,262( 2.0) 83,205( 2.1) = - 97.008( 2.0) 126?145(_ 2.
‘Paranaque 28,884( '1.8) sz;age( 2.5)  97,214( 2.5)  158,974( 3.2) . 208,552( 3.5)'
Pateros .8;339(5_0.5) 13,173( 0.5)  25,468( 0.6)  32,821( 0.7)  40,288( 0.7)
San Juan 31,493( 2.0) 56,861 2.3)  104,550( 2.6)  122,492( 2.5) 130,088( 2.2)
Taguig 15;349(' 1.0) 21,856( 0.9)  55,257( 1.4)  73,702( 1.5y 134,137( 2.3)
Vaienzuéla“ 16, 740( 1;1) 7)  98,856( 2.5) 150,605( 3.0) 212,363( 3.6)

NOTE ': - Figures 1n_p3rénihesis are percentage composition to

SOURCE: NSO (1980 Census)
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Table 2.3-2 LABOR FORCE PARTICIPATION RATE AND EMPLOYMENT STATUS
IN THE PHILIPPINES AND NCR :

" Unit:  Thousand in the number of porsons_

Labor Force Total Labor Force by Employment Status -~ - - -
Year/Area participation Labor _ Employed ' Unemployed
Rate (%) Force Nutmher ' ?ercant Number Percent
Philippines
1980 59.8 17,308 16,434 95.0 874 5.0
1981 61.7 18,423 17,452 94,7 470 5.3
1982 60.1 18,474 17,371 94.0 1,102 - 6.0
1983 64.1 20,310 18,212 94.6 1,099 5.4
1984 . 64.2. 20,969 19,673 .93.8 - 1,296 6.2
1985 63.4 21,318 19,801 92.9 1,517 7.1

1986 63.8 22,067 20,595 93.3 1,472 6.7

Average 62.4 19,838 18,648 - 94.0 1,190 6.0
NCR .

1980 53.3 2,058 . 1,883  80.6 218 0.4
1981 54.6 2,176 1,918 88,4 252 - 116,
1982 55.7 2,280 1,980 - 86.8 - 300 132
1983 55.0 2,320 2,038 87.8 . 282 12.2
1984 60.0 2,647 .. 2,172 .'82.0 478 .18.0
1985 59.5 2,723 2,121 77.9 602 22.1
1986 53.6 2,539 2,049 80.7 - 490 19.3
Average 56.0 2,391 2,017 84.7 374

15,3

SOURCE: NCSO
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- Table 2.5-1 CLASSIFICATION OF TﬁOPICAL DEPRESSIONS BY PAGASA

- L3_6135§1fic§tf6ﬁ - L " Wind Velocity

'Trdpibal Depression ' o below 16.9 m/s
Tropical Storm . R  17.5 to 24.2 w/s
Severe Tropical Storm | 24.4 to 32.5 n/s

Typhoon o _ more than 32.5 n/s

Table24  GROSS NATIONAL AND REGIONAL DOMESTIC PRODUCTS
S - (at constant 1972 prices) '

o _aw T __GROP (NCR)__ Contribution
Year =~ . - Amount  Growth .. Amount - Growth : - of NCR to GDP " -

(mil. B) . (%) (imni1. ?)_ {1) : .-. (%)

1980 - - 92,706 . L 29,294 . 31.6

; ' o '3.78 S 4y g

1981° 96,207 - S © 30,521 . . 31.7

R 2,90 Lo ‘3.24° '

1982 - 98,999 ' o 31,81 C ©31.8 ¢
S _ s _
1683 99,920 L 32,23

C ' 26.00 ' - -9.23

29,256 . . .
L o -4.39 . -9.02
1985 © © 89,803 N 26,618 - S
T R '1.08 - _ 0,05 :
19886 90,770 26,631 29.3

1984 93,927

26.6

Average - - © 94,618  -0.28 29,437 _1.42 . 3107

SOURCE: - National Accounts Staff, NEDA
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Table 2.7-2  NCR GROSS REGIONAL DOMESTIC PRODUCT BY SECTYOR
(at constant 1972 prices)

1980 - 1986 T T hverage, 1980-86

Siszizzér Amount  Growth Amount  @rowth ~  GRDP  Percent Growth
(mil. P) (%) (mil. P) % (mil. B) (%) Rate (%)
INDUSTRY 15.25 52.0 13.37  50.2 15.2 - 51,7  -2.0
Mining - - - - - - .
Manufactur1ng 12.26 41ﬁ8 11.60 43.6 : 12,4- 42.Q0 - -0.8
Constructions 2.44 83 0.90 3.4 2.2 7.4 -12.8
Electricity, ¢.55 1.9 - 0.87 3.3 0.7 - 2.4 7.8
Gas and Water ' ' :
SERVICES 14.04 48.0 13.26 49.8 14.2 48.3  .-0.8
Transport, 2,00 . 7.0 2.2 .. 8.3 2.2 7.4 1.3
Communication R C :
and Storage
Trade _ 2.91 9.9 3.77 14.2 3.4 1.5 = 4.5
Finance and 330 1.3 112 42 - 2.5 85 12.4
Housing : : S ' .
Other Services 5.7¢  19.8 <. - 6.17 232 . 62 209 1.2
TOTAL . 20.29 1000 26.63  100.0  29.4  100.0 1.4

NOTE : Figures may not add up to totals due to rounding

SOURCE: Natfonal Account Staff, NEDA
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: The Tocation of subbasins is presented in Fig. 3.1-1.
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Table 3.1-1(2/2)  LAND USE CONDITION IN 1986

WIT 5 k2

- RESIDENTIAL/COMHERCIAL L T
SUB-BASIN  TOTAL  mmommmommm o mmmm s INDUST-  FISH  FOREST  OPEN - AGRICUL-
AREA  LOWD. MID, D. HIGHD. RIAL  POND - = SPACE ~TURE
(MALABON NAUOTAS) ' ‘ L R
MA- 1 2.26 0.38  0.00 0.0 0.3  1.5¢  0.00 - 0.00 - 0.00°
MA- 2 2.06 0.3 0,79 0.00 0,00 1,13 -0.00 0,00 . 0.00
MA- 3 2.1 0.00 1,23 :0.62 0,03 - 0.04  0.00 - 0.21  0.08
MA- 4 0.50  0.04  0.72  0.00 0.0 003  0.00 0,21 6.00
HA- & 1.80  0.00  1.09  0.00  0.67  0.00  0.000 0.06 ‘0,07
MA- 6 1.3 0.00. 0,00 - 07L  0.00  0.61 0,00 ~ 0.02  0.00
HA- 7 2.40 0,00 0,50 075 0.35  0.50  0.00 0.30 - 0.00
MA- 8 3.76  0.00 032  1.25 0,00 0.9  6.00  2.00 - 0.00
MA- 9 .30 0.00 0.18 0.0  0.07  0.00 000  0.05 - 0.00.
MA- 10 0.9  0.00  0.35 0.1 0.21  0.00 0.00  0.24 ° 0.00
MA- 11 0.69 0.00 021  0.00 0.42  0.000 0,00  0.06 0.0
HA- 12 0.32  0.00  0.00  0.00 0,00  0.00 0,00 0.3 0.0
SUB-TOTAL 18.63 0.5  4.89 3.4 2,09 4.04 - 0.00  3.47 0.15
(MANILA AND SUBURBS, NORTH) L _
M- 1 16.79  0.00 2.20 9,68  1.06  0.00. 0,00 3.73 0.1
M- 2 0.36 . 0.00 .0.00  0.24  0.08  0.00° .0.00  0.04° 0.00
M- 3 9.06  0.00  2.07  5.46 0.56  0.00  0.00 0.97 - 0.00
M- 4 0.6 0,00 0.00 031 0.3 0.0  0.00  0.00 0.00
CNM- 5 '1.68° -0.00  0.00 1.06 - 0.14 0.00  0.00  0.48  0.60
SUB-TOTAL 28,58  0.00  4.27 1676 2,22  0.00  0.00  5.22 0.1
(MANILA AND SUBURBS, SOUTH) o .
M. 1 49 308  0.84  1.66 . 0.13 - 0.00  0.00  0.70  0.00
S4- 2 7.6 0,00 0.12  3.97 1.93  0.00 - 0.00  1.04 -~ 0.00
SM-- 3 - 1.41 - 0.00  0.06 000  0.26  0.00 .0.00 1.09  0.00
SM- 4 .88  0.00  1.46  0.45  0.20. 0.00 0,00 - 1;77° - 0.00
SH-" 5 2480 388 507  4.03 127 004 011 -10.40  0.00
SUB-TOTAL 43.14 684 7.5 10,11 3.7 0.04 011  15.00 - 0.00
(EAST OF MANGAHAN) - 5 - : L
EM- 1 1.67 1,20 0.06 0.0 0.23 0.6  0.00  0.02  0.00
- 2 2.42  0.33 0,09 0.2  0.62  1.09 -0.00  0.27 - 0.00
M- 3 2.92 0.3 0.00 0.3 6.00 2.0 0,00 0.00 - 0.00
EM- 4 1.5 0.3  0.00 0.5 0.03 1,23 0,00  0.41 - 0.00
2.02 . . 0.88. 4.48  0.00  0.71  0.00

 SUB-TOTAL 8.76

(WEST OF MANGAHAK) ' o SR o N
-1 312 274 1.1 0.00 0,31 - 334 0.00 0 122 0 0.00

HM- g : 5.4 0.51 . -0.00 0.60  0.00  1.99  0.00 . 2.64 ~ 0.00 .
4

“HH- 6.83 2,82 0.00 0.00  0.64. 1.33 ° 0.00 ° 1.81 . 0.23
Wi~ 14.28 3.44 0.24 0.00 0.44 5.03 0.71 . 4.41 C3.01
0
9

WH- 5 277 122 0.00  0.00 0.0 1.53  0.02  0.00  0.00
| SUB-TOTAL 3814 10.73  L.76  0.00 1.39 1322 0,73 10.08 0.24
(PARANAQUE LAS PINAS) E S - o . :
oA 1 8.87  -0.08 ¢ 1.22 .43 0.1 0,53 - 0.00  5.49 - 0.00
PA-. 2 2.43° Q.51 017 045 C0.09 (1.6 - 0.00° 0.00 0.0
PA- 3 1.83 0.3  0.11 0.0 0.05 - 0.96  0.00  0.00 . 0.00
PA- 4 2.65 1.42  0.22  0.00 0,00 0.8 . 000  0.00 0.25
SUB-TOTAL 15.43 2.9 . 172 167 0.25 3.8  0.00 549 . 0.25

HOTE : The location of subbasins is presented in Fig. 3.1-1.
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Table 3.1;2(1l2} LAND USE- CONDITION IN 2020

UNIT @ km2
‘ RESIDENTIAL/COMMERCIAL _ g _ :
SUB-BASIN  TOTAL —eoomiome o INDUST- FISH  FOREST OPEN . AGRICUL-
. AREA LOWD. MID. D, HIGH D.° RIAL ~  POND- ©. SPACE. TURE
_(MEYCAUAYAN) . . o
ME-- 1 © 2367 1.1 - 0.92  0.00  0:00 013 21529 0,09 0,13
LOME- 2 15,06 . 0.46  5.3¢ . 0.00  0.06  2.63  4.93  1.58  0.06
S ME~ 3 21,81 6.63 13.18 0,54 . 0.88  0.04 - 0.26  0.28.° 0.0
CME-C 4 29023 1301 L 0.00 102 1632 - 6.69  0.84 - 0.3
COHE-T S 9,32 1.6 1:15 - 0.00 179 3.75 0.73  0.19 . 0.08
CME- 6 2452 473 466 -0.48 1.56 893 276  1.18 0.2
HE- .7 8.82° - 183  2.00 . 0.00 2.78 1,06 -0.00 1.05 ° 0.00
ME-. 8 17.81 - .0:00 871  1.00  7.69  0.37  0.00  0.04 . 0.00
. ME- -9 18,42 4.73 540 0,87 0.3 7.6 0.00 0.3 . 0.00
_ SUB—TOTAL_ 168.66  24.23 42,40 2,89 15.91  40.43 36.66  5.28  0.80
(HALABON-TULLAHAR) : : : _ 3
HT- 1 25:82 - 0,00 - 0.26 .0.00 .0.00 0,00 25.56  0.00 - : 0.0
NT- 2 1338 9,92 3.46  0.00  0.00  0.00 - 0.00 0.00  0.00
T- 3 20,08  0.63  9.78  3.88  4.85 . 0.3  0.00.- -0.2L - 0.00 -
L MI-o4 - -9.97 000 1.2 . 5.23 2.4 ©0.82  0.00 0,06 - 0.00
SUB-TOTAL - 69.25  10.55 1522 9.1  6.99 1.55 25.56  0.27 - 0.00
| (PASIG/MARIKINA) S - - : - .
hOPM-- 1 27766 0.000 ©0.00 0,00 000 0,00 277.66  0.00 : 0.00
Pl 2 - 97.53 - 6.3 -0.00 0.28  0.35 508 8407 127 012
PM- 3 137,00 32.40 © 1.35 0.6 3.37.  3.93 89.75  3.22 - 2,35
PM- 4 6.18  3.00  0.93  0.13  1.98 0.0  0.00 0,00 . 0.1
CPMo: 5. 11,33 543 021 135 2,90 0.00 - 0.00  1.44 0 0.00
O PM-- 6 B.74 179 2.00 0.3 1,98 <0.00 0,00  2.83 - 0.00
S PMS T 24,58 . .0.79° -2,00 0,72 0.85 0,00  0.00  0.21 -~ 0,09
. SUB-TOFAL.  BA3.03°  49.77  6.50  3.25 1144 9.01 45148 8.97 . 2.61
. (SAN JAN) : ST C _ A
8- 1 23.27. 11.47  7.68 0,91 0.2L  0.00  0.00 3,00 = 0.00
S1- 2 10.53  0.00 522 3,07  2.07 0.0  0.00 . 0.7 - 0.00
S 3 218 0.05 0,95 . 0.2l 0,93 0.00 - 0.00  0.04 - 0.00
8- 4 £9.86  1.80  3.46 . 0.94 057  0.00  0.00 3.9  0.00
783- 5 8,24 .. 0.60 2,32 1.42 342 000 0.00 0.3 . 0.00
-6 14.02 .-0.42 . 6.50 .3.82 0.24 0.00 0.00 3.0  0.00
SJ-+7  ©. - 3.65  1.55 :0:16 1.30 0.60 -0.00  0.80  0.54 .- 0.00
83- 8 12,07 - 271 429 1.82  0.00 - 0.00  0.00  3.25  0.00
$3-9° . 653 086 326 1,14 0.56  0.00  0.00- 071 0.0
© 8310 . .09 0.00 - 0.62  .0.14 - 0.29 000 -0.00  0.04  0.00
COSUB-TOTAL'  91:44  19:55 3446 14.77  8.20 0.0 - 0.00 1437 . 0.00
(BAHO/BULI) TR N e el b
wBB-.1 . (16.56 111 . 2,82 0,51 1.6 0.00  0.00  0.85  0.00
SBB-©2 663 0621 0.00 0,00 000 0,14 0.00 0.28. - 0.00
BR- 3 . 5.55 . 1.42 0 0,27 0.63 1.5 016 . 9,00 1.3  0.00
88~ 4 26,52 22.59  0.48  0.00 0,00 074  0.76 . 1.95. 0.00
. BB--5- . 421 .02 2.3 0.36 042  0.00  0.00  0.39 - 0.00
BB B 446 w22 0,00 000 0.2 10.00 0.0 0.00 i 0.00
0 B8-w7 10,49 - ©6.00 0.3 . 0.00 247 - 0.00 1,31 0.3 0.00
- suB- TOTAL . 7441 52,27 6.7 150 583 1O 2,07 533 0.00
(SOUTH PARANAGUE /LAS PINAS) S : : : : L
PL- 1 11.49 - 8.28 ... 0.00  0.00 1.38 0.25 0.000 1.58 0,00
PL- - 2 3.44.  2.92  0.00:  0.00 0.06 0.52  £.00  0.00  0.00
PL- 3 19.25  -16.07° 0,00 1.22 .-1.28 0.0  0.00 (.68 0.0
P-4 6.27°  5.12. 0.09  0.00  1.03 . 0.00 .03  0.00  0.00
pL- 5 9.72° . 9.72 ~ 0.00  0.00  0.00 0.00  0.00 0,00  0.00
-1 36,79 2.86 . 0.00 - 0.000  0.00 321 30.02  0.56  0.14
peC2 - 3,67 03.48 --0.000  0.00 0.00 0.9  0.00  ©0.00 0.0
o ZP--3 - 476 . 0.98 - 0.00 0,00  0.00° 378 ° 0.00 000  0.00
SUB-TOTAL 95.39 . 49.43 0,09 1,22 3.69  7.95 30,05  2.82  0.14

HOTE : The location of subbasins is presented in Fig. 3. 1 1.
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Table 3,1-2(2/2)  LAND USE CONDITION IN 2020

UNIT : kn?
RESIDENTIAL /COMMERCIAL ' _
SUB-BASIN  TOTAL  =mmeommrmmmmasem s cm oo IHDUST FISH  FOREST.  OPEN - AGRICUL-
AREA  LOW D, MID, D. BIGHD. RIAL ~ POND SPACE  TURE
(Mm ABOH NAVOTAS) ' . g 3
MA- 1 2.26  1.30 0.0 0.00 0.68 . 0.28 000  0.00  0.00
MA- 2 2.05 0.6  0.49 022  0.00 050 0,00 - 0,23  0.00
MA- 3 2,21 0.67 - 0.00 1.60  0.00 0,00 0,00  0.03 - 0.00
MA- 4 '0.50  0.28  0.07 0.00 . 0.06  0.00  0.08 0,08 © 0.0
MA- 5 .80  0.00 141 024 0,17  0.00  0.00 . 0.07 - 0,00
MA- 6 1.3 0.00  1.16  0.18  0.00 . 0,00  0.00 ~ 0.00 . 0.00
MA- 7 2.40  0.00 1.51  0.80  0.02 0.00 - 0.00. 0,07 . 0.00
HA- 8 376  0.00  3.65 0.09 0.00 0.0 0.00 0.02  0.00
WA~ 9 0.30  0.00  6.06 0.07 0,23 0,00 0.0 0.00  0.00
 MA- 10 0.9t 0.00 0.24 025 - 0.42  0.00  0.00  0.00  0.00
MA- 11 0.60 ©0.00 0.09 0.00 0.60 000 0:00 - 0.00 0.0
HA- 12 0.3 0.00  0.00  0.00  0.32.  0.00. 0.00 0.00 ' 0.00
SUB-TOTAL-  18.63 276 8.62 345 2.50 078 0.0 0.51 000,
(MANILA AND SUBURBS, NORTH) ' SRS Ry L
M- 1 16.79  0.30 0.3 11 97 0.89 - 0.00 0.00 - 3,29 . 0.00
M- 2 0.3 0.00  0.00 °0.09  0.25 0.0 .-6.00  0.02.0 0.00
NH- 3 9.06  0.00 0.00 7.24 ©1.06 ~0.60 - 0.00  0.76 0.0
Tt 0.63  0.00 0.00 0.35  0.3¢ 0,00 - 0,00 0.00 0.00
- 5 1.68  0.06  0.00 - 0.21 - 1.44 0,00 -0.00  0.03 - 0.00
. SUB-TOTAL 28.58 0,30 0.3 19.86 3,98 0,00  0.00 4.0  0.00
(MANILA AND SUBURBS, SOUTH) o R S
TR §:9¢  2.96 0.5 1.8 0:16° 0.00 0.0 0.5 .- 000 -
©SH- 2 7.06 - 0.00 0,25 4.4 1.67 - 0.00 0.00 . 0.73.7 0.00
SH- 3 1.41 000 0,00 - 0.00 0,49 0,00 0.00 0.92 . 0.00
SH-:. 4 3.88  0.00 0.00 224 0.3 000, 0.00 1,30 0:00
- 5 26.80  2.93 6,10 4,73  1.51  0.00  0.00 - 9.53  0.00
SUB-TOTAL 43.14 5.8 ° 6,87 13.18  4.17  0.00  0.00 Bt 03 0.00
(EAST OF MANGAHAM) - L
EM- . 1 1.67 150 0,17 0,00 =0.00  ©0.00 0000  0.00 - 0.00
Mo 2 2.02  0:04 0,70 0.13  0.65 0.44  0.00  0.46. ¢  0.00
f- 3 - 2,72 0.79 -6.00  0.00 0,05 178 - 000 0.00 | .0.00
. EN- 4 1,96  0.84  0.00  0.03 0.00 1.05 0,00 003 0,00
- SUB-TOTAL 8.76 3.17 0,87 -90.16  0.80  3.27 70.00 - 0.49 - 0,00
- (WEST OF MANGAHAN) : LT B
WH- 1 §.12 . 2:35 052 2.8 1.88 0,43 0.00 - 1.08 - 0,00
WM~ 2. 5.144 3,13 0,00  0.00  0.82 °0.56  0.00 0.63  0.00
W4- 3 . -6.83  3.70 0.8 0,59  1.62  0.00  0.00  0.04  0.04
We- 4 14.28 7.4 052 2.5 0.3F 0,00 0.00  4.23 - 0.00
WH- 5 C9.77 277 000 .0.00 0.0 -0.06  0.00  0.00- 0.00
UB-TOTAL 814 19,09 1,88 550 - 4.66 099 0.00 598 0.04
(PARANAQUE LAS PINAS)  © . : o : . , T
PA~ 1 8.82 0.00 1,88 1,25 0.00 051  0.00 6.8 . 0.00
PA- 2 ‘241 1.1 0,00 0,69 0.00  c0.58° :0.00  0.00 ¢ 0.00
© PA- 3 1.55 0.73  0.00 0.5 0.00 0,37 0.00  0.00 - 0.00
PA- 4 . 2,65 3.79 009 0,56 0.00- =0.21 - -0.00 " 0.00 0,00
SYB-TOTAL 15.43  3.66  1.97 2,95 - 0.006  1.67 . 0.00  5.18 . 0.00

HOTE : The location of subbasins is presented 1n Fig 3.1-1.
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Table 3.3-1. GROUND WATER LEVEL AND LAND SUBSIDENCE

bpriop  OBSERVATION ALLUVIAL DEPOSIT GUADALUPE_FORMATION
YEAR GROUND LEVEL _ G.MW. LEVEL GROUND LEVEL __ G.W. LEVEL
- 1950
T
- 1960 DOWN DOUN
1967 DOMN  cmmmmmmmmmmmmee e
- 1970
up DOWN
1678 memmmmmmmmmmemem e
- 1980 ALMOST
1981 UNCHANGED ~ —mm——mmmmmmwmem UNCHANGED ~  —o-mmmmmmmmmmmem
1988 —mmmmmmmmmmmeo- UNCHANGED ~ -=--mm—mmmmmmmme UNCHANGED
- 1990 OR UP O0R UP
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Tabie 3.4-1  PROBABLE BASIN MEAN YHD-DAY RAINFALL IN RIVER BASINS

___________________________________________________________________________________________

RIVER BASIH  =eemcoomnes RS RESEERNIEH -
100 B0V 30-YR 20X 10-YR - BR 2R
Ha labon-Tu11ahan w0 @0 s 50 430 360 20
Marikina (St.Rino) 660 600 540 510 M0 30 270

San Juan 650 600 550 KO 430 360 250
Pasig-Harikina * 660 600 510 . 510 w0 a0 270
Bu1i-Baho-Hahaba 60 580 500 470 400 320 210
South Paranaque- 770 660 570 .'520_ 420 320 200

Las Pinas : o

P 2 im0 TR 8 e 5 e Bl e ko LR S B 08 0 e e S

NOTE *: Including the San Juan River Basin.

Table 3.4-2  ANNUAL HAXIMUM DISCHARGE AT STO. NINO

e e e e i B R A R R € e m L S

YEAR  DATE HMAX {(m)  Q.MAX (mBls)
1958 Sep. 10 . 14,78 507
1959 . HNov. 19 - 2,012
196G Aug. 14 18.06 1,562
1961 - Sep. 22 16.82° - . 1,161
1962, Jul. 20 . 17,10 11,261 .
1963 Jun. 28 16.19 931
1964  Jun. 30 17.45 1,367
11965 Jun, 24 15.48 702
1966 = Hov. 21 19.40 2,036
1967 Jun. 08 18.20 " 1,609
1968  Aug. 29 16.68 - 1,107
1969 Sep. 01 17.45 1,350
1970 Sep. 02 20,48 2,464
1971 - 14.50 439
1972 Aug. 01 18.05 1,559
1973 gct. 08 13.95 318
1974 Jdul. 20 13.98 - 324
1975 Aug. 10 13.70 269
1976  May 22 16.90 1,192
1977 Hov. 14 © 19,44 C 2,081
1986  Sep. 01 20.92. 2,650

HOTE: Mo records between 1978 and 1985,
The annual maximem d{scharge was calculated from _
the rating curve newly estab]ished by the study team.
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Table 3.4-3  RUNOFF COEFFICIENT AND C-VALUE
FOR DIFFERENT LAND USE

Code : Classification s .
‘Urban Area 1 Léwlbens1fj:'i" _
' Residential ~0.50 ao
" Urban Area 2 Middle Density
' ‘ Residential 0.65 80
Ubbah_ﬁrea 3 :_ Highfbehiiiy _
h Residential ‘ - 0.80 70
\ Factory 1 Factories in Manila City
' ' and Pasig Riverine 0.65 : 80
Factory 2. Factorfes fn Suburbs = 0.50 120
~“Open Space park, GoffféourSe;z _
. ' " Military Space, Airport, :
Graveyard and Race Course =~ 0.35 . 170

Farmland 1 * - Paddy Field and Fiskpond ~ 0.10 ' 1100°

_Farmland 2 Other Forn of Farming Arsa ~ 0.30 210
- Mountalnous Trdpita?:Fére$t;'Gfassiand;_
. Area . Bush and Orchard in Steep. =
o slops h T 0.80 290
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Table 3.4-4(1/2) PROBABLE DISCHARGE IN SURDRAINAGE AREAS UNDER
THE LAND USE CONDITION OF 2020

_CATCHMENT  RUNOFF PROBABLE DISCHARGE (m3/s) IN FLOOD RETURN PEIR0D
NAME AREA ~ COEFFICIENT —mmammmmsmnlmman e e e m o
(ha) ©100-YR 50-YR'30-YR  LOSYR O 5-YR 3R 2-WR
MANILA & SUBURBS
HH-1 1,679 0.70. 324,7  299.9 285.9 .249.1 223.1 200.3 - 178.7
NH-2 36 0.67 16,6 151 14,3 12.3 1.1 9.9 9.1
Nit-3 906 0.74 221.6 204.0 "194.2 168,9 "151.5 '136.9 122.4
HH-4 69 0.73 27.1 2.7 .23.4 20,3 183 163 149
NH-5 168 - 0.66 52.8 48.2 . 45.8 30.6 357 3.9 29.1
{South) - : R o
SK-1 699  ° 0.59 114.8 105.7 - 100.6 87.5 .78.5 70, 4 634
SH-2 706 0.71 170.6 156.9 ° 149.3 120:8 116.4  104.4  94.2
SH-3 141 0,45 34.3 . 31.2  29.6  25.6  23.1 - 20.6 18.8
SH-4 388 ¢.64 111.6 102.0 = 96.9 - 83.9 755  67.6 61.4
SH-5 2,480 0.55 3237 300.0 286.2 249.8 223.4 200.8 179.5
MALAGON-NAVOTAS o o T -
NT-4-1 411 0.65 92.2  8A.7 806 70.1 62.9  56.4 - 50.9
NT-4-2 218 0.65 50.3 46.2 . 44.0. 38.2 & 34.3 307 7.7 .
HA-1 226 0.45  37.0 340 323 28.1 252 226 204
MA-2 205 - 0.45 30.6 28.2 26,8 . 23.3 209 18.8 -16.9
MA-3 221 0.71 64.6 59.1..° 56.2 48.7 43,8 38.2 - 35.6
HA-4 50 0.40 138 126 . 11.9. 1.3 93 . 83 7.6
HA-5 189 0.64 45,0 421  40.0 34,8 3.2 28.0 25.3
HA-6 134 0.67 36.6 33.5 31.9 27.6 24,8 22,3 0.2
MA-7 = 240 0.69 ~52.7 -48.6° 46.3° 40,2 " 361 324 29.1
HA-8 376 0.65 88.6 8.3 77.4 67.2  60.3 541 48.9
HA-9 30 0.57 12,6 10.8 10,3 88 8.0 . 7.1 6.6
HA-10 g1 ' 062 25.6 23.4 22,2 19.2 17.3 155 14]
HA-11 69 0.52 17.6 16,0 152 13.2 11,8 10.6 9.7

MA-12 32 0.50 11i.2 104 9.6 = 8.3 7.5 6.7 6.1

EAST OF MANGARAH _ , _ N o :
EM-1 167 . 052 365 33.4 317 275 4.7 2.2 0.1

EM-2 242 0.46  36.9 33.9 323 28.1  25.2 22.6 20.4
£M-3 272 0.24 217 19.9 190 165 14,8 133 12.0

EM-4 - 195 0.20 23.8 2.8 207 17.9°° 161 144 131

HEST OF MANGAHAN ' : AR e _ -
HM-1 912 0.57 111.7 103.7. - 99.0 86.6 - 77.4  69.6  62.0

Hit-2 514 0.4¢ 63.8 58,0 562 483 43,8 394 5.3
-3 663 0.5 835 77.4 739 64.6 57,7 5.9 463
Hid-4 1,428 0.50 131.9 122.1 C115.9 1011 90,1 . 8l.2 719
HH-5 277 0.50 525 48.1 458 39.7 35,7 - 32.0 28.9

———————————————————————————————————————————————————————————————————————————————————————————

HOTE: Fig.3.4-3 shows the ]ccatwn of subdramage areas.
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Table 3.4-4(2/2)  PROBABLE DISCHARGE IN SUBDRAINAGE AREAS UNDER
: - THE LAND USE CONDITION OF 2020

____________________________________________________________________________________________

- -CATCHMENT RUNOFF -~ PROBABLE nzscmea (m3/s) IN FLOOD RETURN PEIROD

NAME CAREA . COEFFTCIERT me s ot et e ok ot o e s e et m
(ha) - .- 100-YR - 50-YR - 30-YR 10-YR  5-YR  3-YR  2-YR

SAN JUAN _ :
§J-5-1 263 0,59 87,2 52,6 50.1 43,5  3%.1  35.0 - 3G
“8J-522 0 31 0.59 9,0 8.2 7.8 6.7 6.0 5.4 4,9
'§J-7-1 ¢ - 256 0.5 7.9 . 64.7 61.5 53.2 479 42,9 39.0
§J-7-2 92 . 0.59 © 28,3 257 244 211 190 17.0 15,5
§3-8-1 0 87 - 0.56 2.1 - 26,2 15,2 16,6 14.9 13.4  12.2
'§3-8-2° - 59 0.56 14.5 13.2 - 12.6  10.9 9,8 8.8 = 8.0
- 8§91 94 . 0.61 23.6 21.6 205 17.8 16.0 14,3 - 13.0
18392 a7 0.61 40.5. .37.2 354 30.7 27.6 24.8 - 22.3
§J-9-3 - 62- . 0.61 181 16,5 157 13.6 12,2 110 10.0

S3J- 10 ' - 108 - 0.62 - 27.8 - 25,5 24.2 21,0 18.9 16.9 15,3

mumwvena PASIG s o : :
CPM5-L 1929 0.52 01.8 3.7 ~79.4 68.7 61.8  55.3 - 50.5

L PMe5-2 S 138 00,52 36.9 - 337 319 27.6 249 22.3 203
B AN 458 . 0.61 109.8 100.7 - 95.7 83.1 74.6 66.9 ~60.6
- MARIKINA : . o ey :
PH-3.1 S 32 0SS 114 100300 9.8 8.4 7.6 6.8-: 6.3

: PM-_?:-Zf 42 0.51 118 - 10.4 . 9.8 8.6 7.7 6.9 6.3

CUPM-33 149 0.51 - 36.3 ' 33.1. 3.4 2.2 2.5 219 199
PM-3u4 0 .o193.  0.51 37,3 343 3.6 28.3  25.4 22,8 '20.6
PH-3-5 76 051 17.6  16.0 15,2 13.2 .:11.9  10.6 9.7
PM-3-6 © 125 0.51 28,9 264 25,1 217 19,5 -17.5.  16.9
PH-421° - 314 0.52 - 76,6 70.1 66,6 57.7 51.9 46,5 © 42.2

= - PH-#-? { 207 L 0,52 43,7 - 40,0 38,0 33.0 29.6 26.6 - 24.1

"7PARAHAQUE LAS PINAS - e C T oo :
T PA-Y 882 46 185,00 115.2 1098 95.5 85.6 ./76.8 ' ‘69.1

PA-2 243 0.49  30.1 - 27.9 26,6 -23.2 - 20.7 186 16.7
PA-3 L~ 183 00 0.49. 440 - 3909 .37.9 0 32,7 295 26.4 4.1
. PA-4 : 265 . © 0.50 56,5 51.8 . 49.3 42.7  38.4 3.4 3.2
VALENZUELA - - _ :

KE-S 01,842 0.40 163.5 151.8  144.9 126.6 113.1 101.8  90.7

“HOTE: Fig.3.4-3 shows the location of subdrainage areas.
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____________

EAST OF HANGAHAN

EM-1
CEM2
EH-3
E#-4

WEST.OF MANGAHAN

WH-1
HM-2
-3
KH-4
¥M-5

Table 3.4-5 PROBABLE DISCHARGE IN THE PRIORITY DRAINAGE AREAS
UNDER THE LAND USE CONDITION OF 1986

-------------------------------------------------------------------------------

CATCHMENT  RUNOFF PROBADLE DISCHARGE (m3/s) IN FLOOD RETURN PEIROD
NAME AREA  COEFFICTENT oo mm oo s e s b e e
(ha) : 100-YR 50-YR  30-YR 10-YR  5-YR  3-YR  2-WR
MALABON-NAVOTAS _ . . Lo >
HT-4-1 411 0.5 72.34 66.46  63.24 65.00 49.35. 44.25 39.94
HT-4-2 218 0.51 39.47 36.25 34.52 29.97 26.9% 24.00° 21.73
MA-1 226 - 0.23 189 174, 165 144 129 1.6 10.4
HA-2 205 0.3 231 21,3 203 17.6. 158 - 142 -:12.8
HA-3 221 0.64 - 58.2  53.3 50,7 43.9 39.5 354 32,1
MA-4 50 - 0,48 13,6 - 12.3 . 1L7 1041 9.1 81 7.4
HA-5 189 0.57 40,9 37.5 357 3.0 27.8 24,9 22,5
HA-6 130 - 047 257 235 224 194 174 1560 14.2
" MA-7 240 0.52  38.7  36.6 3.9  30.3 27.2 244220
HA-8 316 0,51  69.5 63.8 60.7 52.7 47.3 42,4 384
HA-9 30 0.57 12,6 10.8 103 - 88 ° 8.0 - 7.1 . 6.6
HA~10 01 0.55 . 22,7 20.7 19,7 17.0 15,3 - 13.7 12.5
© HA-11 69 - 0.52  17.6 . 16.0  15.2 13.2  11.9  10.6 9.7
HA-12 7

32 0.35 7.8 7.1 6.7 5.8 5.2 4,7 1 4.3

167 047 - 3.0 . 30.2 87 249 2.4 20.0. 182

242 0.31 24,0 229 21,8 18.9. :17.0 152 13.7
272 0.24  21.7 . 19.9 . °19.0. 165 14.8 133 112:0
195 0.24 19,7 180 17.1 148 133 12.0 . 10.8
912 0.36 70.5 65.5 62,6 54.7 48.9 44.0 30.1
514 C0.27 392 36,2 0345 30,0 26.9 . 24.2...21.7
683 0.38 58.7 54.5 52.0 45.4 - 40,6  36.5 32,6
1,428 0.33 87.¢ 80.6 .76.5 66.1 .. 58.3 52,1 . 45.9

27117 0.28 - 29.4 26.9 - 25,6 22.2 20.0 17.9 ' .16.2
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Table 3.4~6  ANNUAL MAXIMUM LAKE STAGE

e e B e o i g A B ke i o e e e o e i L

OCCURRENCE - o
ORDER | —emmmemiemsmmicindadoone LAKE WATER STAGE
“ YEAR MONTH (EL.m)
1 1972 August 14,03
2 1978 Qctober 13.58
. 3. 1986 October 13.34
74, 1960 . October 13.17 -
5. 1952 October 13.08.
6. - 1967 November 12.87
.. 1976 May o i2.17
8, 1962 September 12,77
L8 1956 September 12.76
10, 1984 October. - 12.67
53 P 1948 ©  September 12.54
. _‘_12'. - 1970 D_eceinber 12.53
codd 1980 November 12.43
e LB 1974 November 12.40
15, 1946 October 12.36
= 16. . - -1947- - December 12.36
S 17007 1961 Hovember 12.29
18. 1953 . December 12.28
19, - 1963 September 12.29
20. . 1885 Qctober 12.20
2nn 1966 - December 12.16
22. 1951 December 12.15
23, 1973 December 12.08
2. 1982 September =~ 12.08
- 25, . 1971 . September 12.05
C26.°.. 1977 - September 12.03
.27, 1950 October . 11,98
28, 1979° August '11.95
. .29, - .'1983 - October  11.94
.30, - 1988 October  11.92
3t. 1981 Noverber 11,90
o382, o 1957 October . 11,87
33. . - 1965 September 11,76
34, o 1999 Hoverber 11.72
35, 1955~ December 1.7t
- 36, 1975 January 11.69
37, 1968 . . _Gctoher 11.67
38. . 1954 tlovember 11.54
39, 1987 . December 11.51
46, - .- 1959 November  11.49
a1. 1969 September o127
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Table 3.5-1(1/2) DRAIRAGE DISYRICTS, DRAINAGE HETHODS

AND MATOR DRALMAGE CHAHNELS

Drainage District

Area

Drainage Hathod

Pump Capacity

(%13}

Major Drainage Channal

Estoro/Orain

Brainage Halnfoutfall

HANILA _AND SUBURBS

RORTH

1. Suneg Apog

2. Yitas

3. Balut

4. Mortheast Pasig

5. Valencta P.5.

5. Avilas-Sampaloc P.5.

7. Qulapo P.5.

8. Binondo P.5.

9. HNortmwest Pasig

10 Horth Manila Bay
Sub-Total

SOUTH

1. Hakatl Slope
Makat! P.S.

3. S5ta. Qlara P.5.
San Andras

{ha)

802

573

35

72

277

252

04

6%

168

2,858

307

142

"159

339

gravity dra.inage thrbugh
Estero da Sunog Apog and
Estero da ¥itas to Manila

Bay.

Gravity dralnags through
Estora da Vitas and Estere
dala Roina to Manila Bay.:
A purplng statlon will be
constructed,

Gravity flow to Manila Bay.
- A pumping statlon will be
. constructed.

Gravity drainaga to Paslg
- River.

Pupp drainage to Pasig River.

-

~do-
—do- -
Gravity dratnage to pasig

River.

~ Gravity dralnage to Manila
Bay.

Gravity drainage to F‘a.slg
River. : ’

Pump dralnags to Pastg River.

—do-

punp drafnage to Pasfg River.
A pumping statlon will be
constructed. A

10.5

4.1

9.5

11.4

45.5

7.0

5.3

suneg Apog (2.97/25.0})

Vitas (1.84/52.6)
Roima (1.31/15.8)

Valencla (0.85/11.2)

Ssmpatoc (0.65/15.6)
5an Migusl (1.18/9.0)

-Quiaps {0.96/25.6)
San Higuet (1.32/18.7)

Refna {i.55/23.1)

Binondo. {0.90/22.3) -

sta. Clara (1.3476.2)

Pandacan (2.43/11.3} -

Tripa de Gallims
7{2.00/12.7)

Slumantritt (2.9772.57)%
Kanlaon-Ply Margal (0.45/2.00)

" Salls-Tocson (1.48/2,20)%

South Antipolo (1.82/4.40)

. Tayuman {1.51/2.40)

" Visayas (0.67/2.05)%

_ Mashington-Ply Kargal (0.36/2.40)
‘Econcmta {0.50/2.20)* - - :
;. :Lepanto-Josaf tna {1.1674.22) -~
Lepanto-Gav, Forbes {1.0673.603**

Sevarine sts:s (0.54/3.20)

-Zurbaran (0.71/2.15)*

" Pachece {1.11/4.28)

takandula (0.88/3.84)

“Zorbal Orbit (1.17/5.00)

Makati Hesdrace Ho. 1 {0.41/2.60)
. ‘Makatt Hoadrace Ho. 2 {0.563/5.00)

Vito cruz (1.32/2,05) -

Estrads (0.59/2.94)

Wote: Flgures in parenthests Indicate Length {xm}/vidth (ﬁ).'
*  {ndicates dralnage mafin/outfall with 2 bays !
%% {ndlcates dratnags main/outrail with 3 bays
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Tabla 3.5-1{2/2) ORAIMAGE DISTRICTS, DRAIHAGE METHOOS AND MAJCR ORATHAGE CHARNELS -

Purp Capacity

Hajor Dralnags Channsl

Oralnage Hainmqtfall

Buendla Roxas (1.96/4.60)%¢

, .:.Ar,qn .- .- 5
Dratnage District Ctha) - Drainag_o Nethod (m’ls) Estereforaln
5. Pandacan .S, 104 Pump dratnage to Pasig Rivar, 4.4 pandacan (1.78/18.1) -
6. .Paco P.S. . 178 ~da- 7.6 Paco {1.60/20.4)
7. Balste 85 Gravity drainage to Hani1a - -
Bay. . ) .
8. Soutmwest i’as.'lg C 141, . Gravity draiﬁaga to Pasly . - -
Co S River, .
9. South Maniia Bay 388 Gravity drafnage to Manila - - Padre Faura {1,16/3.20)
. : S .Bay. . Renedios (1.34/4,40)
10. Uibartad P.5. 755 - punp dralnage to Manlla Bay. 48,0 Tripa de Gallina a8 {1.56
. (2.40/12.3} Libertad (1.8074.70}
: . £0SA {1.73/4.30)*
11. Trips de Galtinm P.3. 1,726 ~do- 56.0 Tripa de Gallina
- - : (2.39/26.6)
- Sub-Total a3 128.3
Totat 7172 Can.e
MALAGOH-HAVOTAS
{DAGAT-DAGATAN] -
1. Spins 164 Gravity drainage through - Selne {2.005.0) -
: . 5pine Drain to Bangkulasi
- River.. R
2. Saluysey I Gravity drafnage through - Satuysoy (1.7/4.5) -
: . : - -Saluysey Draln to Bangkulasi -
Rlver.
3. Haypafo ) 115 16rav!t_v' drainage thréugh' - Noriharn.(l.‘lﬂ.ﬂ) -
CoE - Horthorn and Southern drains Southern (0.8/3.0}
to Estero Herth Sumog Apeg. : :
4. Kapithahayan: o Gravltytdralnaguithrougn - - -
: : Yaterals' to Bangkutasi Hiver
and Hanila Bay.
Hots: Figures {n parentheses indicate Length (km}m'ldth' (m}). -

% iadicates dratrags malnfoutfall with 2 -bays-
== {ndicates #rafnago_na’tnn’outfalt with 3 bays - "¢
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Tabls 3.6-1. COMPARISON OF PUM® CAPACITY, FLOW CAPACITY, 10-YEAR-AHD
S-YEAR RETURH PERIOD FLOOD IH MAHILA AND SiBURDS

Existing Puwp Capacity Pump Capacity : . )
Bralnage © Puip for 10-Year ~ for 5-Year ' Flow - 10=Year §-Year

O1striet Capacity Return Parlod Return Parlod - Dreinags Channs? : Capac'lt.y Roturn Period Return Perlod -
: ' {23/5) Flood {(mifs) Flood {m3/s) : “(a¥f5)  Flood (al/s)  Flood (sY/5)

Horth Manits and Suburbs

Sunog Apeg - - - Estere da Yitas . . 181 144
Egtare da Sunog Apeq 56 108 7 .
Estero do Maypajo : -1 T | 3 7
Blussntritt Intarceptor w » . . A2
Vitas (31.8) 3.8 25,2 Estoro de Vitas -~ . i 8@ - . &7 - 60
' Estoro dela Ratpa 20 Fi . T8
#atut (2.0) 2.0 1.4 ’
Rortheast Paslg - 5.5 4.4
valeacis P.5. 10,5 " 18.0 14.4 Estero ds Valencia "3 - B8 53
Visayas Main RIUE I - : . 1
Avitas- 4.1 18.3 14.6 Estero de Sampaloc 40. 48 e,
Sarpaloc P.5. Lepanto-Gov, Forbes Hafn 50 43 : LE]
Ecoromia Maln 10 a1
Lepanto-Josefina Haln FLi) 35 12
Estaro 9o San Higual 5 1% - B ¥4 )
tutapa P.S. 2.5 11.2 2.0 Esters de Quispo . - 40 7] 3
: Estero d& San Riguel B 18 - .16
Sevarino Reyes Main 7 L 13
Blnondo P.S5. 11.4 17.2 13.7  Estero do Binondo - @ " 50 45
: Estero dsla Reina 5 B ] . 44
Korthwest Pastg - - - o - - - -
North Hanila Bay - - - " Pachoto Natn . 8 -1 _ 12
Lakandula Kaln - | EREEEEE 8
South Haniia and Subur;bs
Makat! Slope - - - Tobsl Orbit Outfall T NP | Co3b
* Hakat! P.5. 7.0 7.0 5.5 Pond ' - T2 22
' Makat{ Headrace Wo.'t . © - 13- 13 . 10
Makatd Headrace Ko. 2 17 18 13
Sta. Clara P.5, 5.3 9.6 8.0 Estero ds Sta, Clers .. 5 32 29 -
$an Andres (17.4) e 136 Estero de Pandacan | g 58 8
Estero Trips da Gallipa . . 5 Y - B LA
Pandacan P.5. 4.4 A 5.7 Estero de Pandacan . ,'155 T RN 3
Paco P.5. 7.6 9.7 7.9 Estero de Paco -, 56 38 IR I
. Estero da Pacoft .20 28 2%
South Handla Bay - - - Padre Faura ®ain 20 - T KY
- Reaedios Main : 17 17 ) 16
tbartad P.5. 48.0 54.2 a1.8 Pond ' Y 110
- Buendia-Roxas Outfall 50 50 %
Libertad Gutfali 8 8 . 7
E0SA 25 ] 23 .
Esterc Tripa.de GalHna!Z 10 a5 . 4
Tobal-Roxas Haln - 18 19 A7
Trips do 56,0 58.8 46.6 Iripa de Gallina3 T 132 ity .
Gailtpa P.S. . -do- o T8 4 T5)

e[S 20 85 o8

Hote: Figuras in parenthsses indlcate the blz_mned purp capacity 1n the project assisted by tha Government of Jspan.

* pank of channsl 15 lowsr than thy Design Vide Lavel (EL 11.80 m).
{1 Upper- reaches of Estero dela Concordia

/2 Tha reachas batwesn Zobel-Roxas Main and Buend)a-Roxas Outfall
{3 Tho reaches betwaen the pusping station and C11ain Creek

{4 The reaches batween Dilafn Creek and E0SA

15 Uppor raach from EDSA - 157



 Table 3.7-1.

PARAMETERS OF WATER QUALITY CRITERIA

Quality Parameter

Fresh Surface Water

Class : AA

A B c 0 E
Color, Units 75 50 50
.Temperature °C . - .30 0. -3(e). 3(e)
Transparency - {e) (c) (c)
Dissolved Oxygen 5. 5 : 5 3 2
5-day BOD at 2a°c 10 15 20
:Total ‘Dissolved Solids L . 1,000 1,000
Total Solids Co o (a) {a) 2,000 2,000
N P : R (a) 6.5-8.5 - 6.5-8.5 6.5-8.5 - 6.0-8.5 5.0-9.0
Co]iform, HPN/IOO mE 50 5,000 1,000 . 5,000

{a) 0.002 0.02

Phenolic substances S {a)

Remarks: 1. (a}. ‘National standars for Dripking Water in the Philippines.

(b) . .Shall not be present in concentration to:cause deleterious or abnormal_

‘biotic growth.

-, (c).. -Secchi, Disk shall be visible at a minimum depth of one (1) meter.

(d) - Recommended maximum concentration for 1rr1gat1ng citrus s 0.075 ngli
(e) = Rise in temperature, e

w2 'All»valuesxare maximﬁm'permissib!a except for Dissolved Oxygqn which is minimum

permissible.

ER M units 1n mglE except those 1ndicated

-4, Water usage and c]ass1f1cat10n of frash surface vater:

j Classifications

.Class AA. -

. ziClass A ..

=C]ass'B

]

Class €

Class B

Class E

'Sburce": Ru!es & Regulat!ons of tha National Pollition Control. Commission (1978},

est usage

_For source of public water supp]y

Th1$ c1ass is 1ntended

primarily for water having watersheds which- are. uninhabited
-.-and otherwise. protected:and which require onjy approved
disinfection in order to meet the National Standards for

Drinking Water (NSW) of the Philippines.

For primary contact recraation

- For: source of water supply. that will requ1re comp]ete
R treatment (cuaguiation, sedimentation, filtration and
[ disinfection) in order to meet the NSDW.

For the propagation and growth of fish and other aquatic

resources.

For agricuitura

1rrigation; livestock watefing and.

1ndustrial cooling and: procassing

_For navigaticnal usa

Section 68, Table 1 - NPCC Water Quality Criteria (1978)



Table 3.9-1. FORECAST OF DEVELOPMENT EXPENDITURE FOR FLOOD CONTROL
AND DRAINAGE WORKS IN NCR

Unit: million peso

GROWTH RATE/
ITEM 1988 1990 1995 2000 2005 2010 2015 2020

- 5% Growth Rate

Development Expenditure 33,970 37,450 47,800 61,010 77,870 99,380 126,840 161,880

DPWH 5,270 5,800 7,410 9,460 12,070 15,400 19,660 25,090
DPWH, MNCR 840 930 1,190 1,510 1,930 2,460 3,150 4,010
Flood Contiol 210 230 300 380 480 620 790 1,000

- 4% Growth Rate

Development Expenditure 35,270 38,150 46,420 56,480 68,710 83,600 101,710 123,740

DPHH 5,470 5,910 7,200 8,750 10,650 12,960 15,770 19,180
DPWH, NCR 880 950 1,150 1,460 1,700 2,070 2,520 3,070
Fiood Control 220 240 290 350 430 520 630 770

- 3% Growth Rate

Development Expenditure 34,940 37,060 42,970 49,810 57,740 66,940 77,600 89,960

DPWH 5,420 5,740 6,660 7,720 8,950 10,380 12,030 13,940
DPWH, NCR 870 920 1,070 1,240 1,430 1,660 1,920 2,23¢C
Flood Control 220 230 276 310 360 420 480 560
NOTE _
DPWH : The rate of allocating development expenditure to DPWH (15.5%)
DPWH, NCR : Regional allocation of DPWH's budget to NCR (16%)

Flood Control: Sectoral altocation of DPWH's bedget in NCR to flood control
and drainage works (25%)
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Table 4.1-1 PLANNING CRITERIA FOR FRAMEWORK PLAN, MASTER PLAN
AND PRIORITY RPOJECT

Planning
Criteria

Framework Pian

Master Plan

Priority Project

Target Completion
Year

Rot specified,
but far future.

Year 2020

Year 2000

e e et m b i o P P P i e P e it i i s 3 o A R R i L Bk SR R P SR A A A Rt e S v b B R R e e e e e s 2

Metro Manila Area,
Cainta and Taytay.

In principle, same
as Framework Plan.

Areas with top
priority.

ot ot A kAt it o g om e ) A B ot R kT e o o e o B e o o A R e e U

Land Use
Condition

e e o o o kS 8 ok . Ak e ok ks e i B = e B P Y 3 e T 7 S R e A B A R B L o i T e e e kW T £ i e 3 e ek o S S sk i 8 R R T T

Design Return
Period

River: .100-yr.
Drainage: 10-yr.

To be set up river
by river based on
financial condition.

To be set up for the
selected areas In
consideration of
economic viabitity

Financial
Aspects

No consideration on
financial aspect.

Within the limitation
of funds available
until the target
completion year.

Within the limitation
financial sources
obtainable until the
target compietion
year.
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Table 6.3-1(1/3) - FLOODING WATER STAGE OF RIVERS

e e e e o ik okt 4 B i B a5 B T D rea o o ek o YD e R R S T £ e g B B e 3 Lk e 0 e ek 0 B A PO A 8 R e

Name Of  STALIOR  mom s oo e o e s 2 2
Station Ho.  100-yr., H0-yr. - 30-yr  20-yr.  10-yr.:  Beyr. o 2eyr.

e i e o 8 R A A B Bt e e A e o o e o A o 4 V0 Y D T P e kb Lk o L Y P

- Pasig-Marikina River

(Pasig River) : _ : L _
P-1 14900 it.73 11.69 11.65 : 11.64 11.69 11,55 - 11.49

P-2 24980 12.24 12,16 12,07 - 12,06 11,97 11.86 1171
P-3 3+035 12.47 12,38 12,27 12,25 12,14 12.01 - 11.83
P-4 44695 12,58 12.47 12,36 12,38 12,22 12.08 = 11.88
P-5 5+505 12.85 12,73 12.60 12.58  12.44 12,28 - 12.04
P-6 5+480 13,08 12.05 -+ 12.81- 12,78 12,63 12.45 - 12.18
p-7 74295  13.32 1318 13.02 12,99 12,82 12.61 = 12.31
p-8 84095 13.37  13.23° 13.08  13.05. 12,88 . 12.67 12.37
P-9 9+695 13.85  13.69 13.51 13,47 13.28 = 13.02  12.65

P10 10¢745 13.92  13.77  13.89 13,51 13.36 . 13.09 12,70
P-11 114495 14.02  13.86 13.68 13.64 13,45 13.17 12,76
P-12 124315 13.14 13,99 13.81  13.77 13.58  13.28 12.84
P-13  13+295 - 14.30 - 14.15 13,97 13.93.° 13.73 13.41 12.94
P-14. 144290 14.38  14.23  14.06- 14.00  13.82  13.49 13.01
P-15 "~ 15+295 14.62 14,48 1431 14,26 14,07 13.71. 1318
P-16 164315 14,80 14,70 1453 1448 14,29 13.91  13.34
P-17 174185 1499 14.85  14.67 14.62 - 14.43  14.03 13.44
P-18  18+165 1510 -14.96 1479 14.73 14,58 14.13 . 13.52
P-19  18+495 15,17 15.03 14,85 14,80  14.60° = 14,19  13.56

(Marikina River) o _ _ R
H-1 0+986 16.23 15.09 14.92 14.86 14.67 14.25 . 13.61

H-2 14780 15.27 15,13 14,96 14.90  14.70 ~ 14.28 = 13.64
H-3 2+710 15.34 1520 15.02  i4.96 14.76 - 14.33 1368
M-8 . 34700 15.41  15.26 15.00  15.02  14.82  14.38 . 13.72
H-5 44660 15.52 16.36 1518 15,12 14.90 1446  13.79
H-6 54695. 1571  15.55° '15.35 1528 15,05 14.61  13.92 -
H-7 6+635 15.21  16.03. 15.83 1575 15,49 15,03 14,32
M-8 74615 - 18.09 17.82 17.52 = 17.41 . 17.03 : 16.43  15.58
®-9 B+575 18,93 18.65 ~ 18.3¢ 18,22 17.83- 17.19 - 16.28

M-10 9+465 19.43  19.156.  18.83 18.72 - 18.31 | 17.66  16.74
H-11 104410 19.60 - 19.42 -°19.11- .19.00 18.61 - '17.98  17.09 -
CM-12 114175 20,10 . 19.83: 19.52 19.41 19.02° 18.38 : 17.46
H-13 124125, 20.90 . 20.60°  20.27 20.15. . 19,73 . 19.04 18,06
M-10 134120 21,32 21,01 20,66 20.54 ° 20,07 - 19:39 “18.43
CM-15 144120 21.67 21,34 - 20.98 20.84 . 20,33 19.65 18,66
H-16 154120 22.86  22.45 22.02 - 21.86 - 21,220 20,47 . 19.43°
M-17 . 16+126 23,31 22.86  22.39 22,21 2152 20.76 | 1470
M-18  17+120 23.44  23.00. 22,50 22,38 .°21.72  21.00 20,08
M-18 184120 . 23.76  23.33 . 22,89 22,73 -22.10 - 21.46 - 20.68
M-20 . 19+220 23.95  23.53 . 23.08 22.93 22.30 ' 21.67 . 20.90
M-21 104850  24.00 23,58 .23.14 - 22,98 22,36 21.74 . '20.97
H-22 - 204600 24,17 23.77 23,37 22.21° 22.68  22.16 °  21.60
M-23 214400 24.78  -24.46 24,45 24.01  23.52  23.09 . 22,77
n-24 224150 . 25.4%  25.18  24.93  24.79. 24.22 . 23.72 ' 23.36
H-25 - 234080 26.11  25.86 -~ 25.62° '25.48 . 25.00  24.74 . - 24.39

3 e £ A b o e e o R Y T B o P % o e o e o 4 0 1 s e o v Y T



- Table 6,3-1(2/3) FLOODING WATER STAGE OF RIVERS

_________________________________________________________________________________

Name Of Statfon —-—mocammmm e m o e it snnmana——
Station Ho. 100-yr.  50-yr. 30-yr 20y, 10-wv. B-yr. 2y,

{Marikina River, Cont'd) :

M-26 244910 27.00 26.75 26.49 26.33 25.96 25.55 25.12
H-27 25+910 27.52 27.25 26.97 26,81 26.42 25.99 25.51
M-28 26+780 27.87 27.59 27.31 27.13 26.74 26.28 25.78
H-29 274200 27.85 27.58 27.30 27.13 26.75 26.31 25.81

{Inundation Area: East Side Lowland of Mangahan)

E-1 04000 . 13.35 13.15 12.95 12.88 - - _—
E-2 0+300 15.12 14.65 14.16 13.99 - —- .
E-3 1+800 16.24 15.90 15.57 15.45 ——— —— —
E-4 2+500 16.96 16. 66 16.38 16.29 - --- —
E-5 3+300 17.11 16.77. 16.44 16.34 R ——- U
E-6 4+250 17.21 16.85 16.51 16.40 - — -
E-7 - 5+100 17.36 16.99 16.62 16.50 - . ——
E-8 6+100 17.85 17.55 17.26 17.17 e - -
E-9 7+300 18.82 18.56 18.30 18.22 _— . e

E-10 8+300 19.58 19,32 19,03  18.90 — — ——m
E-11 9+300 20.25 19,92 15,72  19.60 —- —— ——
E-12 104200 20.83  20.54 20,12 20.09 - — ——

(Inundation Area: Hest Side Lowland of Mangahan) -

H-1 0+000 12.57 12.54 12.52 12.51 ——— - ——
W-2 1+000 12.77 12.66 12.58 12.56 ——— —- —u-
H-3 2000 13.32 13.18 13.04 13.00 ——— _— ———
H-4 3+000 13.94 13.75 13.56 13.49 - — —
W-5 §+000 14.08 13.87 13.64 13.57 —— — -
H--6 5+000 14.59 14,44 14.26 14.20 —— -— -

CH-7 5+800 15.27 15.13 14.96 14.90 - ——- ——

(San Juan River) ' . )
S-1 - 0+000 13,60  13.45  13.30  13.25  13.10  12.85 12,50

$-2 14000 14.18 14.02 13.9¢ 13.81 13.61 13.37 13.02
5-3 24000 14,56 14.4¢0 14,28 14.18 13.96 i3.74 13.40
S-4 24975 15.31 15.16 15.09 14.96 14.71 14.52 14.20
5-5 £+130 16,32 16.15 16.10 15.94 15.64 15.44 15.09
5-6 5+136 16.79 16.63 16.57 16.41 16.12 15,93 15.59
5-7 G+000 17.25 17.10 17.04 16.89 16.62 16.44 16.12
s-8 74000 18.06 17.91 17.85 17.70 17.43 17.25 16.93
5-9 7+690 18.61 18.45 18.39 18.23 17.96 17.78 17.50

- 166 -



Table 6.3-1(3/3)  FLOODING WATER STAGE OF RIVERS

_________________________________________________________________________________

Hame OF SEALION  ewersms s o s e o e e s e R e T e e e
Station No. 100-yr.  50-yr. 30-y 20-yr. 10-y. By, 2-yr.

e v v et o ot o A B A ] R R G R R 0 . R R 2 e g i 3 0 3 e A O R e

Buli-Baho-Mahaba River

{(Buli River) _ . ‘ S SR
Bu-1 1+000 15,30  15.10  14.80 1445 . 14.20 14.10 " 14.00
Bu-2 _Z 24000 16.75 16.68 16.62 16.61  16.58 - 16.53 16.46

{Baho River) P v B e
Ba-1 3+000 16.10  15.80 - 15.60 . 15.40. 15.30 '15.10 - 15.00°
Ba-2 4+000  C17.42  17.38 12,27 17.25 . 17.19 17010 12,02
Ba-3 5+000 19.42 19,20 19.01 18,94  18.79 . 18,54  18.22
Ba-4 6+000 17,70 17.57  17.84. 17.38.  17.27 . 17.06° 16.63
Ba-5 7:000 18.56  18.43  18.32 18,27 . 18.20  17.99 - 17.51 °
Ba-6 - - 8+000 19.75  19.57 19,40 19,38 19.24 18.91  18.09
Ba-7 - 9+000 17.00  17.00 17.00  17.00 17.00 - 17.00 - 17.00

(Mahaba River) : - : L A : o
Ma-1 3+000 16.90 = 16.76  16.50  16.20° - 16.10 - 15.90 - 15.70
Ma-2 4+000 19.19 19,05 18.96  18.93 18,83 18.71  18.59
Ma-3 54000 21.68 21,56 21,46, 21,43 21.39 2030 - 21.26
Pond-1 19.36 19.33  19.32 1931  19.30  19.27  19.20
pond-2. . 14.42 14,30 . 14,20 14,16 14,05 . 13.93  13.78°

Hatabon-Tallahan River

(Tullahan River) S o ve AR _ T
T-1 1+000 12.95 12,75  12.66 - '12.53 - 12.32 © 12,18 - 11.97

1.2 2+000 13.66 - 13.48  13.40 13.28  13.11 . 12.92 - 12:82
1-3 3+000 14.91  14.62 14.49 14,29 13.95 . 13.70. 13,24
T-4 44000 15.60  15.40 1520 1510, 14,80 . 14.60 7 14.10
1-5 54000 17.20 17,16 17,000 16.80  16.50¢ - 16.30 '15:80°

Pond-3 C12.97 12.83 12,76 - 12,670 12.52 12,38 © '11.93

South Paranaque-Las Pinas River
{Dongaro River)

0-1 L . B L R
P2 24000 13.55  13.31 1327 1320 - 1312 13.01° 12.84°

D-3.- . 3+000 . 15.96 1575 15.62  15.53  15.39- - 15.23 15.03

(South Paranague River} - . ' SR s o
§=1 3+200 14.50 i4.40 - 14.20 14,10 14.00 13.BQ 13.60

(Las Pinas River)

L-1 _ N . IFCEE P : e ey
L-2 5+000 17.04  16.91  16.81 16.74° 16,50 - 16.41 -16.22
(-3 6+000 18.81 18.60 . 18.52  18.44 18,33 18.24 18.14
pond-4 12.19  12.06 1195 -11.91 11.85 1178 11.69



Table 6.3-2(1/5) IKLAKD INUNDATION MATER STAGE

Scalﬁ

pond . of. . :
Hame  Facii-
fties

2-Xr Ralnfail _ 3-Vr Rainfall  5-Yr Rainfall 10-Yr Rainfail 30-Yr Ralefall  50-Yr Ratnfall 100-Yr Rainfall
Hax., Max. . Hax. . Hax. . HMax, Hax.  Max. = Hax. Hax. Max. Max. Max. Max. Max.
Watsi  Flooded Water ° Flooded Water - Flooded Water Flooded Water  Flooded Water  Flooded Mater  Fioodsd
Lavel - Area Lavel  Area Level ~ Area Level ~ Area tevel “Area  level Area Lovel  Area

. (HORTH MAHILAY

-1 Existing
) 2-Yr-
3-¥r -,
- B-Yr
10-Yr

-2 Existing
. 2-Yr
-fr
5-r .
10-¥r
-3 Existing
2-¥r
3-Yr
©B-Yr
T10-Yr

TR Existing
. 2-¥r
- 3-Yr
- 5-Yr
.5 10-Yr,

-5 Existing
2-r ..

S 3-7r
BE-E5 |

- 10-¥r;

HMANILA AND -SUBURBS

. {SQUTH HANILA}
SM-1 Existing
2-Yr
L 3vr
s-Yr
10-¥r
$H-2 . Existing
ez
3-Tr
s;Yr o
10-¥r

SH-3 .. Existing

5 (A
N

LB

18-yr

-4 Extiting
FE (A
O 3¥p
S
10-Yr

-5 Existing

e
L
5~

10-¥r

HALAGON-NAVOTAS -

o HT-4<1: - Exfsting -
. TR L
3:¥e -
5-¥r
18T

{EL. m) (&) (EL. a) (ke?)__ (EL, my {km?) (L. m) (kn?) {EL. M) (kaf} (EL.'m) (xa?} (EL. m) (ku?)

HANILA AKD SUBURBS

12.50 2.15 - 12.56 .7 12.83 3.66 12.72 4.83  12.93-  7.46 13.03 8.03 . 13.1k 8.27

- - . - - - - 1233 136 1236 L3 1238 139

1.7 020 11.99 0.20 12.00 0.21 12.05 0.21 1z2.44 0.22 12.1% 0.23  12.28 0.24

- - - - - S - 1 020 1197 020 1157 0.20

1220 1.39 12,28 1.78 12.38 230 12,51 2,98 12.69  3.89 . 12.80 4.4 12.94 5.4

- . - e . - 1207 125 1208 128 1219 L3S

1230 0.13 1238 0.16 12.47 0,20 12,53  0.24 12.67 0.3 1276 041 12.87  0.49

- e e - . - 1L88  0.01 119 001 1198 .01

12.54 . 0.56 12.56  0:60° 12.5¢  0.64 12.64 0.71 12.77 - .88 12,86 1.00 12.96 1.14

- . : : - . T ta4e 051 1250 0.52 1251 | 0.5

1230 0.76 1247 090 1252 0,99 12.61 116 12.83  1.57 12,98 © 1.81 1313 1.8

.l - - A - - 1225 0.51 12.29 7 6.5 12,39, 0.7

1200 110 1206 132, 1210 1.66 1219 2.26 12.41 375 1249 433 1257 4.7

. . . - - - . - 1205 129 1208 146 1212 i.78

12.06 012 1208 0.5 1210 0.18 1215 0.24 1224 0.37 12.32.0 047 1245 0.6

: ; - - - . D iner 001 1187 001 17 0.02

1207 0.73 12,09 0.85. 1212 1000 1219 131 1235 2.03 1246 256 1252 273

- B R i - - - . 186 0.25° 1L.67  0.28 11,88  0.31

12.20 1.61°  12:31 2.09 1245 2.66 12.52 3.41 12.72 5.0 17.86 . 6.39 13.03 7.82

- g - . - - - <1235 224 1244 266 1251 3.2

g Gl e ] j346 . 151 1363 L5
251 0760, 126 082 1271 092 12920 1.08 1327 136 1346 LS

- L 190 o.48¢ 12240 0510 12270 054 1231 . 0.5 12,32 . 0,60 12.36 [0.63

. S hnanc o048 1224 @.520 1228 G55 1230 0.57 12,33 0.80

Sl - Lo 12200 gas - 12,25 0.53 12,27 . D85 1220 0.57

: : : 0.50: 12,23 0.5 12.27  0.54

N - - - - 12.22

12.77°  0.42 13.01- 0.52% 13:41. 0.70. 13.56 075 13.72 0.8

P 20 00 121 oo 1215 6z 1223 0.6 1225 018 1231 0.2l
. P ST a0 1212 o1t 1247 0.4 12,200 0.5 1226 0.16
S e - - o Tizie. @0 lz.d4, 00120 1225 013 g2l 018
: - - - - - < - ar e dzaz e s 043




Table 6.3-2(2/%)} [INLAND INUNDATIOH WATER STAGE

cale 2-vr Rainfall  J-¥r Ralnfall  5-¥r Rainfall 10-Yr Rainfa}l _30-Yr Rainfa}) :50-Yr Ratnfall [108-Yr Ralnfall
Porid of Hax., Hax. Hax. !Ea_x. Max. - Max. Max, Max.. . Max, - Hax, Hax, | Max. " Hax. T Max.
Hamd Facl].  rater Floadsd Water Flocodad Water F_lpodgd Water ' -Flooded Water . Flooded Water - Flooded Mater - Flooded
1t10s Layel Area Leval Area Lavel Area ' - Lavel Area Level Area Level - Area- leval Area
(EL. @) {ke%) {EL. m) (kn?)__ (EL. &) (km®) ~ (EL: m) (xa?) (EL. ®) (kn?)  (FL. w) (kn?)  (EL. m) (ked)

HAL ABON -HAYOTAS

MA-1 Exfsting 10,98 D0.47 15,03  0.58 1107 073 11,14 .95 1125  1.33 113l 1.53 1.3

_ _ 1.

2.¥r - - 10.73  0.37  10.78 06.39 1088  0.44 ¢ 1103 0.59 '11.07 0 0.72 L. o;:‘;
3.¥r - - - - 10,73 0.37 "10.80  0.40 _ 10.95 0.4 11,02 0.55 . 11.06  0.68
57T - - - - - - 10.74  0.38  10.83° 0.40 10.61 . 0.44 1101 0.5
10-Yr - - - - - - - ~ .75 03810790 0.40 10.86 - D.42

MA-2 Extsting 10,70 0.64  10.85 0.67 10.93 071 103 0.81 1112 . 105 1L17° 7119 1LA 136
2-¥r - - 10,78 ©0.63 10.8% 0.66 10.93 . 0,71 11.05 - 0.87 . 11.09 0,98 11.14 @ 111
Ty - - - - 1076 0.63 10.84  0.66 10.98  0.73 .04 T0.84 11.09 -0.08°
5-Yr . - - - - “w . 10,79 0.64 10,88 0.68 10,95 ' p.72 1103 0.82
-y - - - - - P - -7 10,81 -0.65 10.84 © 0.66 10.92 070

MA-3  Existing 11.06 1336 1L11 1,43 116 1.5 1125 1.64711.38 . 163 1145 01,93 153 2,01
h ) !

2-Yr - - 10,83 0.55 10,88 0.77 10.97. 1,15 11,67 - 1,38 11,12 [1.45 11.18 . 1.54
v - - E - 10.63 0.5 10.82  0.81 11.01: 129" 1105 LI5S 1L 143

5.%5 - - - - - 10.84 0.60 " 10,93 0.08° 10,99 1.24 1oy 134

10-Yr - - - - - = - Cel 10,86 0.68. .10.89 0.8 10.96 1.1}

MA-4  Existing 11.06  0.19 11,69 6.21 1113 0.23° 1118 . 0.27 11.29:°70.33 11.35. .0.36. 1142 0.40
2-¥r - - 1063 0.07 10.88 0,09 10.97 - 0.14 11.07  0.20 012 26,23 1118 - 0.26

3-¥r - - - - 10,87 0.07 10.80 0.6 11,61 0.16 1105 0.8 11,11 .0.22

s-ve - - - - - - fo.84 - 0.07 10,93 012 1089 0.5 1104 o.a

w-yr. o - - - - - - - .. = -10.86 0.88  10.83 8.0 i0.96 - 0.13
HA-5 Existing 11.17 0.72 1124 0.74 11,33 076 11.48 0.7 . il.62 102, 1170 16 1178 1.38
2-¥r - . io.83 . DD l0.88 0.28 ©10.97  0.59 1107 0 070 1n120 0.1 L8 07

7 . - - - 10.83  0.10 10.89 . 0.31 11,00  0.69 - 11,05 70,70 1L.1i. 0.7

5-¥r - - - - - - 1084 C0.14 10.93 045 (10:89 0.6 1104 070

0.31 710,96 0.58

10-¥r - - - - - - - - 10.86 ©.21 _ 10.89

Wb Extsting 1104 075 1108 078 iL13 083 iL.22 091 1135 104 43110 15z 108
2-%r : Y loez 051 10.8  0.57 10,98 0.67 11.05 076 1103 - 0.78" 1114 0.8
- . 27 loez 051 1094 0.58 1100 071 1103 074 11.08 0.78
0
0

3-Yr -
5.¥r - - - - - - 10,92 .0.52 19.56 0.62 10.99 .68 1102 0.73
10-1r - - - - - - - - 10,93 0.54 10.94 57 10.97  0.64
M7  Existing 11.40 0.80 1150 0.90 11.59 0.9 '11.76 . 0.92 1202 093 12.36  0.93 1233 0.94
z-Yr - - 11.23 . 0.62 1i% 0,66 11.35  B,75 14 0907 11.55°0 Co11,61 00 0491
3-¥r - - - - 11:23 . 0.62. 11.28°° 0.67 1140 089 114YE S VT (1§
11.45  0.85°

5-¥r - - - - - - 11.24 ©0.63 113317 071 1136 0.7
10-Yr - - = - -, - - ~ 11.25 . 0,64 §1.28° -0.67 ‘113t 0.7

Existing 13.10 - 0.7  §3.02  0.86 1336 Ll 1322 1,30 13.38 2.0 -13.49 .0 .2.50 13.57 . 2.58
2-vr - - 13.00 0.30 1301 0.32 (13010 0,36 1363, 082 13.03 -/ 0.45° 113,08 0.50°
£/ - - R 13.00 .30 13.00 0 0.33 13.02. 0.38 13,02 0,40 1308 0.45
5-¥r - - - - - - 1300 €30 13.01  0.34 13.02] 036 13.02 - 0.40
10-Yr Co- - - - - - - - 13.00 - 0.31 13.01° o032 1ot 0.36

waes Existing 11.28 042 1132 017 1L3Z 047, 11,45 0,21 1156 0,24 1160 0.2 11.67 . 0.25

- - - ‘1.21 0,09 11,22 0 0.09 11,24 010 1129 0.3 1,32 7700014 1136 - 0216
3-vr - - - - 1Lzl 0.09 1.2 0.08 - 11.26 0.1 11.2877 /0.2 1132 014"
5-Yr - - - - - - - - m.21 - 0.09 11,23 - 0.0 1125 0.0 1127 0.12
10-Y1 - - ~ - - - - U ma .08 1122008 1L.Z3 . 0.09
W10 Existing 12,21 0.13 . 12.26 - 0.7 1232 0.2l 12,45 10,29, 12,67, ©.40. 12,62 . 0.47 . 12.7¢  0.56
2-Yr - - 12,00 0.08 12.001 0.01 12,02z 0.02 1205 - 0.03 12.06 . 0.08 - 12.08 ~ 0.05
3-1r - - - C 1200 0.60 1201 0.01 12.04 ©0.02 .12.05. 0.03 12,07 0.0

- 12.00 0.00 12.02 0.01 12.03 0,02 12.05 0.03

5-Yr ~ .- - - - _ )
- - - 12,00, 0,00 12,01 . 0.01 [12.03 0.0

*10-Yr R - - - -

MA-11  Existing 1111 0.23 3117 0.24 1.2 0.35 1137 026 1053 . 0.32 11.59°7 037 1166 0.42

2 - - 10.92 O0.15. §0.94 ©.17 10.97 0,19 - 1L.02. 0.21 '11.05 -0.22. 1Li0 . 0.23
S (R - 10.82) 0.5 10094 0.17 10,99 0207 13,0175 021 11,04 0.2

5-¥r e o - .. - 10087 0157 10,95  0.18 10,86 0.19 11.00. 0.2

10-¥r - Wk - - B T 10,93 0.16° - 10,84 © 0.17 10.96  0.18

MA-12  Existing 13.05 0.05 13,13 '0.06 .'13.25 0.07. 13.46 0 0.08 . 12.63  0.10° 1372 g1 1381 . 0.12
Cryr - - 12.50 - 0.00 . 12,51 - 0,00 "12.53 0.00 12,57  0.01 ' 12,58 0.0 12.62 - 0.00
Ay - - o= - 12.50  0:00 -12.52  0.00 12,55  0.00° 12,56 -0.01- 12,60  0.61

5-¥r oo e e == = 1280 0,00 0 1253 ° 0.00 12,54 0.00 '12,57.. 0.01

-. S0 1281 0.00 12,520 76,00 (12,54 - 0,00

10aYr - R




Table 8.3-2(3/5) [HLAHD IHUNDATION WATER STAGK

Pong
Haug

Scale
of .

. Faeil~
1tles

Z-Yr_Relnfall _3-0r Ralnfall  5-¥r Rainfall 10-¥r RAIRTAll_ 30-1r Raiafali . 50-vr Ralnfall 100-Yr Rainfall

CHaO. L Max. . Hax, Hax, Max,  Hax. Hax. Hax. Hax,  Max.,. Hax: - Max. Hax, Max.

Hater _F}ooded Watar Flpodad Kater Flooded Water Flooded Water . Flooded Water - Floodad Water  Floodoed
Lovel  Area Laval - - Aréa Loval - Area Level - Area Level  hArea leval  Aroa Leval  Area

-1

EAST OF MANGMAN

Extsting
2-Yr
Ayr
§u¥r
10-¥y

* ExlIsting

2-¥r
3-¥r
5-Yr |
10-¥r
. Existing
2

L3

5-Yr
10-¥r

- Exfsting,

2-vr.

. J:Y_r

s-r
10-¥r

* WEST OF MANGAHAN

W1

Existing’
2-Yr

3-¥r
5-Yr
10-Yr

< Extsting:

2-¥r
3-yr

S-¥r

©N0-Yr

Existing
2-1r
3T
5-Yr
10-¥r

“Existing
Car

3

C2svr

5-¥r

BUR [ SR

Exlsting
3-¥r
5-¥r
16-¥F

SAH JUAN ':

;$345-1

“Existing

2-3r

3
.23 7
10-Y7

ER)sting
e
M 74
*-B=Yr
e

© Extsting

iy
=3-¥r

-1

TR TR

IR - - - - - - a3 C022 1386 0.92 1408

C L T e 0.54 11,89 10,56 T12,077 0,61 12,2007 0.70- 13,86 (2.04 . 1408 2

(E0. m) (kn?) (Eb. m) (km®)  (EL. m) (km€) (€L, @) (ke?) (EE. m) (km?) . {EL. m} (k&) (EL: @) (xn®)

145 0.20 1588 0.23 13.76 0.2 14.10° . 0.38 1444 0.4 .54 043 1461 044

- 13000 ° 013 13.07 0 015 (1333 019 (1344 020 1454 D43 1481 0.44

- - “ - 1305 015 1328 0,19 13,35 0,20 1454 043 46l 0,44
- - - - - - 13240 0% 1329 0,19 1454 043 1461 0.4
- - - - - - - - 13,25 0.19 1458  0.43 1460 0.4¢
294 024 13,14 7 0.39 13.32° .0.5¢ 1353 U ¢.8l. 13790 1,09 13.89 0 112071408 1,24
- . 12,73 0.23 1277 0 0.23 12,82 0,23 1292 o024 13.80 LIz 1408 124
- - - 12,73 0.23 1277 0.23 1284 0.23 1389 112 108 124

- ‘- - - - - 1274 023 12,79 0.23 13,89 1.1 14,08 124
- - ~ - - - - - 12.75 ©0.23 13.89 1.1 1408 L4
12,80 .24 3301 040 1316 0.3 13.25° 0.77° 13.65 1.37 12.86 1.56 1408 1.80
- - 12,73, 0019 (12,76 021 '12.82 0.25° 1295 0.34 13.86  1.56° 1408 L8O
- - - < 12,7309 12,77 U 0.22 T12.36 - .0.28  13.86  1.56 1408 1.80
R SR - - - - 173 e 1280 0 0.24  13.88 1,56 14,08 1.80
S - . - - - - < 1275 0,20 1386 -1.56. 14.08 1,80
1245 0.28 1263 - 0.41 12,85 - 0.58 1322 G.75 13.65 0086 13.86 © 0.92 11408 1.0
- - 12,25  0.19 12,337 0.237712.49° 0.30 12.63 - - 0.41 13.86 - 0.0z 1408 1.01

- e . - 1228 0.9 12,35 0.24 12.54 0,34 13.86 - 0.92 1408 1.00
- - .. - - 12.27° 0,20 12.43 028 13.86  0.92 1408  1.01
1.01

Y258 173 12.65 2100 1285 316 1.2 473 1355 5.8 1386 602 14,08 - 6:30

- . 12.24 0,95 12,29 181 12,38 .11 12.48  1L.27 13.86 6.02 14.08  6.30
- - 12.24 0.95 12,30 1.03° 1Z.80. L6 15.86 - 6.02 - 14.08  6.30
- - - - 12.25  0.96 12.34 . 1,08 13.86 _6.02 14.08 6.30

C - - 2 7T 12270 70.99 13,86 -0 6.02 1408 6.30

1215 1.1 12.50 2064 12,85 368 13.22 432 13.65 - 4.69 13.85 : 467 1408 5.0

e - 1,77 0,33 11.85° 038 1200 046 1208 C0.81 1386 487 1408 5.0

- U 11,77 °0.33 11.88  ©.39  12.03 0,59 13.B6 ~ 4.8¥ 14,08 5.01
- - - - 180 0.35 12.01 © 0,50 13.85 4.87 - 14.08  5.01
: - - - 11.87°7.70,39  13.86  4.87 14,08 5.0

1217, 1.54  12.500° 2.96 32.85. . 4,51 13,227 -6.28 13.65 . 5.54 13.66 570 14.08 5.87

- W L11.76 . 0.607 11,83 0.66 11,95 . 0,77 12.06  1.07 13.86  5.70 - 14.08  5.87
i . L7600 WLB7 0700 12,02 0.90 13.86 570 1408 5.87
- o 1n79 063 1197 0.760 1386 5.70 . 14.08  5.87
- - 11.84  0.67 13.86 ' 5.70.. 14.08  5.87

12.5¢  “2.5¢  12.63 © 3.00  12,85. . 3.85 -13.22. 0 5.19 13.65 . . 6.24 13.86 . 6.43 14.08  6.67

oo T 12,00 0.1 12,08 . 0.97 -12:42: 1,04 12,26, L L.70 13.86 6.43° 14.08 . 6.67
B - 12,00  0.91: 1207 - 0,99 12,18 1.46 13.86 ' 6.43 1408 667
- P S e e . 1201  0.94 12.11- .24 13.86° 6.43. 14,08 6.67
[ - - - - 12,05 1.06 13,86 6.43 14,08  6.67

1208 1 0.68 12.50 0.89 12.85 1,35 :13.22. 1.89, 13,65 .1.94 1385, 2.04 14.08° 2.14
"

- - <. 11.8¢ 0,54 1201 0,57 12,13 D63 13.B6  2.04 1408 2.14
- - e+ e .o+ I 1188 6.54 12,04 0,58 1386 2.04 1408 Z.14
: - - o . - 1198 0,55 13.86  2.04 1408 Z.M

16,18 026 1647 7 0.27°716.68 © 0.31 . 17.03 . 0.36. 17.60 - 0.45 17,91 - 0.80 - 18.29  0.56

- - U iS04 15,660 0 0.24 15,68 0,24 1572 - 0.24 115,75 . 0.4 15,78 0.24

el LT 15.66 - 0.24 - 15.67 - 0.24 ~15.71 - 0.24 1573  0.24 1596 0.2

) . - - 15,67 0,24 1570 0.24 1572 ° 0.24 1574 04
- - - S = - - - Co- L 1568 6.24 15.71 0.24 -15.72. 0,24

15:80° T 0,067 - 15,93 .70.06 :16.09 0.06° 16,36 -0.07. 16.58 0.08 16.69 . 0.0 16.81 0.1

Sl 416,87 - 0.08 ..15.58: . -0.05° °15.59. - 0,05 . '15.61.  0.05° 'i5.62 - 0.05 13.64  0.65
- oo - 515,58 . 0.5 3559 - 0.05 15.61 0.5 1562 0.05 ‘15,64  0.05
- - S e e 15.59 . 0.05 15.61  0.05 . 15.61 .05 (5.6 0,05
' Sobe P T e T B 6,08 15,61 0,05 (15.63 0,05

a0 033 - 14,21 - 037 1446 042 1464 0.48 1453 . 0.58 15,09 - 0.53 15.20 0.7

St A3 027 L6 028 (13.82 0200 13.900 [0.38 1392 0,31 13,88 D.32

: Co . 027 13.77 00,28 13.85 - 0.30 13.89 0,31 13.94 0.2
CrLotenes o~ 1372 70,27 13.80 029 1383 .0.29 13,89 0,31
- - - - - 133 027 1376 o 138l 0.29




Table 8.3-2(4/5) THUAND LHUHOATION MATER STAGE

2-Yr Rainfall . 3-Yr Ralnfall  5-Vr Rainfall 1¢-¥r Rainfall  30-Yr Ratnfall 50-Yr Ralofall  100-Yr Rainfall
Seals (o jax, | Hax.  Hax.  Max.  Hax. o Hax,  Hax. o M, Hax.  Hax.  Hax,  Hax. . Hax.

Pord of R Flasded ater  Flooded Watar  Floodsd Hatar - Floodsd Water  Flooded Matar - Floadad Hater - Flooded
Hamb fFaclle o or ares  Llovel Ares  Ciaval  Avea . Levsl Arey’  Lovel Arsa  Leyel - Araa.  Llavel -Ares
e Gt ) ) (low) (ke?)  (EL. @) (md) (L. =) fked) (L) Cked) (B ®) (%) (ELoom) (hat)

SAN JUAN

Sp7-2  Exlsting 14.25  0.08 1450 0.6 14670 011 1487 013 0543 0:16 1571 0,18 .18.04 . 0.20
2-¥r - - 1372 0.07 13.78 007 1386 0.08 1397 © 0.08° 14,02 -0.08 14,08 . 0.0
©oa3gr .07 1377 0 0.07 13.68 . 0.08 1192 - 0.00 0.08

3-¥r - - - -
5T - - - - - - 13.72  0.07 13.60  0.67 13.84 0.08 0.08
10-Ye - - - - - . “ - cer 1w 0w 0.07
$1-8-1 Existing 1418 0,09 1445 010 1464 0.1 1493 0.1z 1541 .0.14 -15,68  0.16 0.17
2-¥r - - 13.70  0.06 1376  0.06 13.52 0.7 13.91 . 0.07 13,94 0.07 0.08 -
31 - - - - 13,71 0.06 13.76 ~ 0.07 13.85 0.07 1388 0.07 0.07
5-Yr - - - - - - 13.72 . 006 13,79 0.07 13.82 © 0.07 © .07
10-¥r - .. - - - - - 1373 0.08 1375 - 0.08 - 0.07
§).6-2 Existing 1.13 0,06 14138 0.07 159 0,07 14.87 . 0.08 15.35.- 0.10- 1561, 0.10 So1
2-1r - - 13.70 0,05 1375 0.05 13:.Bl  0.05. 13,9  0.05 713.83: 0,05 C .08
3 - - - - 13.70  0.05 13.76  0.05" 1185~ 0.0513.88 - 0.0% 0.05
[N ‘- - - - - - 12,71 0,05 178 0,05 '13.81  0.05 L0405
-Yr - - - - - - - - 1373 005 (13,75 0.05 005
§1.6-1 Exlsting 1227 Q.13 12.89 018 13.03  0.24 .13.28 034 1355 0.42. 1364 X S 07,
: 2-Yr - - 12.62  0.07 12.63 0.07. 12.65 0.08 12.67 T0.09 7 12.67 0 D.OR 0.0%
3-yr - - - - . 12637 0.07. 12.65 .0.08 12.67 0.09 12.67 7 0.09 009
§-Vr - - - - T L. 12,65 0.08 12,67 - 0.09 12.67 .7 0.0 ‘0,09 .
10-vr - - - - - - - - 12.66° - 0.09 12,67 0.0 S 0,09
§)-0-2 Exlsting 12.98 0.6 1316 0.3t (1343 0.33 13.66 0 Gidd 1402 (0.48 4.2l 0.5l 14.45  0.55
2-¥r - - 1265 0.16 12,70 047 3272 0.8 1224 0,18 12.75:0 0.9 1277 o.19
3-¥r - “ - - 12,69 0.7 1271 0.7 1273 0.8 1274 0% 1276 ¢ o018
5-Yr .- R - - 1z.68 0.1 izl 0018 12,720 008 A2 0:19
10-¥r - - - - - - - - oo’ 07 127 0.8 01273 0.8
$1.9.1 Existipg 13.00 0.08 13.26  0.11 13.46  0.14 '13.67 013 Tl oz 1409 08 MEE 019
2-¥r - - 12.68  0.05 12.69  0.05 12.71. 0.05 1274 D.05 71275 i 0.05
3-yr - ) - - - 12.68 (.95 12,70 0.05 n72. 0,05 12.73 0.05.
S - - - - - - 12.68 0.0% 1271 0.05 : t2.72 0.05 .
10-Yr - - - S - - - S 170005 12,70 .. 0.05
5110 Edsuing 12.89 0,26  12.99 0.3 13.07 0.37 1330 0.47 L4 T0.62° 13.50 067
2-Yr - - 12,68 0.17 12,70 0618 1272 049 1275 - 0.20 T 1297 0.21
3-¥F - - .- 12.68  0.17 1271 0.18 1274 0.19. 1275 .20 ) 0.21
E-Yr - . - - - - 12.66 0017 1273 0.19 T RL74 L 0190 112.96 T 920
’ 0.17 1270 0.8 12.73 019

10-vr - - - S e . - -

MANDALUYONG-PAS LG

PLE-1 Existing 16,94  0.67 1713 0.80° 17.38 09811777 .'1.26 18.44 3173 18:61 | 1.85 .. 1B.BL  1.99

¥ - - 16,46 0.33. 16.47 0.3 1649 :0.35 1652 .0.37 1854 . 0.38 16,57 10,40
3-¥r - - - o 16.48 - . 0.31 16.48 . 0.3 - 1650  0.36 ..16.57 - 0.37 16.54 - 0.39
5-fr - - - - SRR 16.46  0.33 1648 . 0.35 1649 035 1852 0.3
10-¥r - - T - - 167 D3 1648 9.3 16,83 . 0.35
PH-5-2 | Existing 14.72° 0.12  14.82° 0.14  14.95 ©0.17 018,16 0 0.22,005.50 030, 15.72 - 0.35 15 0.41°
2-Yr. .- - 14.46  0.06 1447 L 0.06° :14.47 .. 0.66 1443 007 1449 0,07 1 0.07
LY L - - s 3446 0.06° 14.47 :0.05 14.48 0.06 1448 . 0.07 0.07
5-yr B - . 14.46 - 0.06 1447 . 0.06- 14,48 = 0.05 0.07
10-¥r - = - - .- - - - 1445 006 1447 0.6 0.06
PH-7 Extsting 12.46  1.46 1353  1.49 13.62 152 13.77 158 M0 1.68 1413 173 179
2-1r - - 1320 0.70 11.26  0.87 13.36 112 1149 . 1.47 0 13.52 0 148 1.4¢
ER'TS - - - D 4320 0070 13,27 - 08170342 L34 1348 - A7 . 1.48
5.¥r - - - - - -, 1321, 073 anmo 102 1338 0 L2 .48
10-¥r - - - - I T 13,27 0.79 13.27 0.3 1.0
MARIKIRA
PM-3-1 Existipg 22.8%° @.01  22.97 ~ 0.01 “23.07 (0.0 {375 0 0082367 T0.63. 23.98° . ) g,05
297 - - 22,50 0.00. 22,50 0.0 22.50° 0.00.22.57 - 0.00  22.59 ° 0.00
3-vr - - - - 22.50 . 000 - 22,52 0.00 "22.55 1 0.00 2257 7 0,00
5-Yr - - ST e . - 22.50 - 0,00 22,53 . 0.00 22.54 2.00 -
10 - - - - - - - bk 0.00 252 0.00
PH-3-2  Exlstimg 22,71  ©0.01 2275 To.01 22.81 0 0.07° 22.81. °0.62. 20,16 7L0.08 23,34 5 | - 0,08
21 - - 2250 0.00 22.51 0,00 “22.52° 0.00° 7254 - 0.00 " 22,95 0.00 22,67 ¢ 0,00
3-fr - - Do S 22.50 . 0.00-722.51 " 0.00- 22.53 10,00 22.54 ° 0.80 22,55 9,00

22.50 0.00 151 0.00 - 22.52: ¢.00 :22.54 - 0.00

S¥r. - - - - - -
' : - . - 251 0.00 2251 ©0.00..22.57 000

10-vr . - - - - -

- 171 -



Table 6.3-2(5/5) INLAND SHUNDATION WATER STAGE

2-Yr Rainfall  3-¥r Rainfall  S5-Yr Rainfall 10-¥r Rainfall 30-Yr Rainfall 50-Yr Rainiall 100-Yr Ralpfall
pond of Hax. Hax. Hax. Hax. Hax. Max. Hax. Hax. Max. Hax Hax. Hax. Hax. Hax.
Kame Facil- Wator Flooded Maler Flooded Mater Flooded Hater . Flooded Hater  Flooded Watsr  Floodsd Mitet  Flooded
Tt1es Level Area Laval = Area Loval - Area  Level Area Level Area Lovel Arex Level  Are
{EL. m} (on?)  (EL. @) {ka?)  (EL. m) (xnd)  (EL, @) (kn?)  (EL. m) (kmd) (€L, m) (kn?)  (EL. m) (knl}

Scale

PARLKIHA
PM-2-3 Existing 21,51 0.0+ 21,73 0.05 ~22.00 0.06 2251 0.08 22,77 - 0.1 2297 0.3 23,31 0.6
2-¥r - - 2051 0.00 20.55 0.00 20.62 0.00 20.75 0 0,01 20.81 0.01 2092 0.02
3-¥r - . . - 20.52 ©.00 20.56 ©.00 20,68 Q.01 20.73 0.0 20.83 Q.04
L - - - - - 20,52 . 0.00  20.59  0.00 20:64 . 0.00 207y 0.01
10-1r - - .« - - - - 20.53 - - 0,00 20.56 0.00 20,84  0.00
Pi-3-4  Existlig 19.94  0.10 20,04 0.1z 20,16 - ©0.15 2040 0.20 20.62° - 0.23° 0.73 - 0.27 20,91 0.1
A - - 19.51  0.00 19.53 0,00  19.55 0.01 19.63 0.03 19.66 Q.04 1371 © 0.05
3-¥r - - - - 1950 . 0.00 19.53 0.61 19,59 0.0z 19.6l: 003 13.66 0.04
5Yr - - - - - - 1951 ©.00 19.55  0.81 19.57 0.02 1%.81  0.03
10-Yr - - - - - “ - - 19.52  0.00 19.53 0.0t 19.56 0.01
PM-3-5 - Existing 20.74 © 0.03 . 20.77 0.4 20.81 0.4 20089 0.05 21.05 0,07 2115 0.08 - 21,38 0.1
2-Yr - - w72 003 2073 0.03 2007 - 003 20760 9.0 2077 0.03 . 20.78 0.0%
3-¥r - - - - 20,73 0.01 0.7 0.03 20,75 0.0 - 20.76 0.03 20.77 . 0.04
5.Yr - - - - - - 20,74 0.03 20.74 0.03 20.7& 0.03 20.76 0.0)
0¥ - - - -7 - - - - 20.7)  0.03 20,74 0.03 . 20,75  0.03
PM.3-6 Exlsting 20.62 0.03 20,64 0.04 20.68. . 0,05 20,76 0.07 20.87 = ©0.11~ 2099 0.14 2115 0.1
Co2-vr - - 20.50 0.00 20,51 0,00 20.52° ©.00 2053 _0.0) 20.54 - 0.01 20.55 0.02
3-Yr - - - - 20,50 0.00 -20.5{ ©.00 20,52 0.01 20.53: 0.01 :20.5¢ 0.01
5-yr - - - - - - 2050 ©0.00 2051 000 20.52 0.01 20.53 0.0
10-¥r- - - - - - - el - 20.5¢ . 0.00 20.81 0.00 20.52 0.00
FH-4-1  Existing 1623 0,18 18.26 - 0.23 1832  0.28 16.4¢ . 0:39 1857  0.53 18.63 0.61° 1874 0.76
2-1r - . 18.00 0.00 18.01 - 0.61 18.03 0.03  18.06 . 0.05 1407 0.08 '18.09 0.08
3T - - - - 18,00 0.0 . 18.01  0.01 ~ 18.04  0.04 18.05 - 0.04 .18,07 0.08
5T - - Ce - . - 18.01 . 0.01 18.02 . 0.02 18,03 0.03: 18.05  0.04
10-¥r e . - - - - - - 18,00 . 0.00 18.00 0.01 18,03 0.03
PM-4-2 - Exieting 16,26 0,31  18.32- 0.14 18.30 0.7 1851 . 0.23 1857  0.29 18.62 0.3 1870 0420
R=¥r - - 18.00 0,00 18.01 .00 18.09  0.01 §8.07 0.03 18.08 0.03- 1811  0.05
D a-yr - - - - 1800 -0.00 © 1802 0.01  1§.05 0.0 18.06 0,03 18.09 0.04
5-¥r S - - - - - 18.00 0.00 18.02 0.0 1802 0.03 1806 0.03

10-Yr - - - C - - - - - 18.901 0.00 18.02 0.61 18.903 0.0%

PARARAGUE-LAS PIFAS
PA-1 Existing 12.86  2.80 13,00 3.31 1314 3.5 13.42  3.89 13.60  3.99 1379 402 RER-I1 05 -

2-vr E 12.17 - 0.5 1220 . 0.58 12,23 0.62 12.28  0.62 1231 0.73.712.37 Q.80
3-vr - - - S 12,16 © 0.56 12.20 0.5% ©12.25 0.6 12.27 0.8 12327 0.73
5-r - - - - - - 12.18 . 0.57 12,22 _ 0.61 1223 0.6 12.27 067
-y - - - - - - - e 12098 057 1220 0,590 1221 0.61
PA-2 Exfsting 12.02  0.59 12,05 ©0.69 12,00 0.8¢ 12.17 1.4 12,30 163 1237 | 1.90 12,46 2.25
2¥r - - o~ . 196 035 1L87 . D37 11,97 0.3 1198 0.41 11,98 0,42 © 1199 0.&L
Iqr - - - = T1L9e 0,35 1,97 0,33 T 11.88 0.0 11,98 041011188 042
5-¥r - - T - 11,96 035 11,97 0.3 1197 0,39 1198 L .0.41
10-¥e - - - . - - = - 11,87 0.36 1197 038 11.97 0.39

PA-3 - Existing 12.13 - 0.30 . 12.20 © 0.42 ‘12.29 0.58 12.44 0.83 - 12.54 9.93 1239 1.04° 1'2;6_5 1.1

2-¥r - - 11.96.  0.00 i1.95 0.01 11.97 0.01 11.98 ©0.03 . (1.%8 .04 1199 0.05

3-¥r. - - - - 11.66 0.00 11.96 ©0.01 11.97 0.02 11.98 ° 0.03 11.98. Q.04

S L - - - - 11.96  0.00 11.97 . 0.01 1.7 0.02 11.98 0.03

10-¥r - - e - - - - - 11.96  0.00 11,86 0,00 1196 ~ 0.01

PA-4 . Existing 12,08 .62 12,01 0 0,747 12018 . 0.94 12,30 §.26 12.49 168 12.55 . 1.69 12.68) 1.70

- 0 SR e 11,97 0.38 ©.11.99 0.4z 12.02 0.5 12.06 . 0.61 12.07 0.3 12,08 0.66

3-¥r - - - - 11.97 - 0,38 11,99  0.43 12.03  0.33 §2.06 0.60 12.07 - 0.6}

s-1r-, . - - - - - 11.98 0,39 12.01  0.47 12.0) 0.52 12.65 0.80

10-Yr - - . - .- - - - 14,99  90.41 12.00 0.45 12.02 0.5
YALENZUELA

* HE-9 Exfsting: 12.11 . 2.95 12.16 - 3.52 1223 4.7 12.37  5.66° 12,51 . 7.56 12.55  '8.48. /12,61 9.65

‘ 2-4r Lot 1243 0 3,22 1219 03,85 12.2% 4043 12,320 5.6 32,35 547 12,39 5.87

v .- - <. 1219 385 12,25 443 12:320 5.6 12,35 -5.470 12,380 5,87

B e - - -, - 12.237 418 12.30 4,95 12,33 526 1237 5.70

wer o - - - WS T ha2F 0 A 12,30 495 12340 5.39
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TABLE 6.3-3 BENEFIT/COST RATIOS OF ALTERNATIVE CASES
ON THE 2020-YLAR LAND USE CONDITIONS

____________________________________________________________________

RIVER SYSTEM  seemmmmmeoeem oo e m
100-YR  50-YR  30-YR  20-YR  10-WR
PASIG MARIKINA 1.3 1.38  1.38  1.35 1,28
BULI BAHO MAHABA 0.73  0.82 0,84 0.83 078
MALABON TULLAHAN 0.73  0.88 0,98  1.04  1.14
S.PARANAQUE LAS PINAS 0.98  1.07 1,13 1.16  1.19
"""""""""""""""""""""""""" BENEFIT/COST RATIOS
DRAINAGE ARER  meee-ames-ssmmcmacmmomocmoemoames
10-YR  5YR  3-YR  2-WR
HARILA 1.17 —-
MALABON NAVOTAS 2.80 249 250 2.29
EAST OF MANGAHAN 1.77  1.8¢ 1.9  1.88
HEST OF MANGAHAN 1.97 2.9 2.38  2.57
SAN JUAN 0.81  0.83 079 0.69
MANDALUYONG PASIG 1.36  1.42  1.45  1.65
MARTK THA 1.40 152 1,61 1.69
PARRWAQUE LAS PINAS 0.97 1.8 123 1.3
VALENZUELA 1.59  1.61  1.39  0.98
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Table 6.4-2 COMPOSITION OF PROPOSED COMMITTEE

Composition

Present Related Responsibility

Position in
Committes

Proposed Responsibility
for the Committee

Secretary
of DPWH

Director-General
of NEDA

Governor of MMC

Undersecretary
for Planning,
DPWH

General Manager
of LLDA

President of Metro

Kanila Mayor's
League

Supervision of all fioeod
control projects nationwida.

Atlocation of funds for flood
control and drainage projects
nationwide.

Supervision of all pubiic
service activities in Metro
Maniia.

Supervision of the Planning
Service, the Bureau of Design,
and the Bureua of Research and
Standards, DPWH.

Identification of development
programs of Laguna Lake and
adjoining areas.

Superyision of public service
activities in respective cities
or municipalities.

Chalrman

Member

-ditto~

-ditto-

-ditto-

-ditto-

Management, presiding and
coordinating for the
committee.

Coordination on the fund
altocation of the proposed
projects and other
projects.

Coordination of the
proposed projects and
othar public affairs in
Metro Manila.

Coordination of the
proposed projects and
other plans administered
by DPWH.

Coordination of the
proposed projects and
other programs in Laguna
Lake and adjoining areas.

Coordination of the
proposed projects and
other public affairs in
the citfes and
municipatities concerned,
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Table 6.4-3 - COMPOSITION OF PROPOSED TECHNICAL WORKING GROUP (TWG)

' PfeSént Retatgq'hesponS{bti1ty

Pbs1t1on in

Proposad Responsibility

Manila Mayor's
League*

activities 1n respective c1ties

- or muricipalities.:

Com;osit1on
e : Committee for TWG
1. Undersecretary Supervision of the Planning Chairman - Managemént,'pras1ding and
for Planning, Service, the Bureau of Design, ' coordination for TWG.
DPWH and the Bureau of Research and '
Standards, DPHH.
2. Régional Director Management of DPHH—NCR and - Member Coordination of the
of DPWH-NCR supervision of all flood control proposed projects and
projects in Metro Manila. other programs
' ' administered by DPWH-NCR
and other related regional
programs Under DPWH.
3. Project Director  Implementation of major flood ~-ditto- Coordination of the
) of PMO, DPRH contrel and drainage projects in proposed projects and
) Metro Manila. other retated programs
under PMOs under DPWH.
4.. Representative Allocation of funds for flood ~-ditto- CGOrdihation on the fund
of -NEDA - control and drainage projects. allocation of the proposed
: R : projects and other
‘progranms.
5;..Rbprasénta£ive “Identification of development ~-ditto- Coordination of the -
OF LLDA - progams of Laguna Lake.and proposed projects and
adjoining areas. other programs in Laguna
' : : Lake;and adjoining areas.
_ Represenfafive_ Meteorological information -ditto- Coordination and
of PAGASA Vservices and flood forecasting cooperation on fiood
activities ' forecasting.
7. Rehfesentative :{nfermationlcenter-On'floqd' ~-ditto- Cooperatioh.on flood
of QCD ‘defense and flood disaster. forecasting and floed
o ' ' defense.
8. Representative -~ Cieaning of Waterways to -ditto- . Coordination of the
of MMC® facilitate drainage) “and minor - o 7.~ proposed projects and
: ' drainage prbgrams-és a part of - _other public affalrs in .
;_roadamaintenaCG’?rojects.* ~Metro Manila. '
9. President of Metro Supervision of public service _ditto- - Coordination of the .

~ proposed projects and
‘other-public affairs in

the cities and
municipalities concerned.

* On call

,-case to case basis.
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Table 6.4-4 RESPONSIBILITY OF PROPOSED IMPLEMEMTING AGENCIES

Ttems DPHH Local /3
NCR PHOs Governments
I. Planning and Design 0 4]
1I. Construction 0 0
III. Operation /1 0
Iv. Maintenance /1
1. River ¢
2. Drafnage Facilitles
{2} Estereo 0
(b} Drainage Main/Outfall 0
(c) bBrainage Lateral /2
- Major 0
- Minor 0
(d) Street Gutter /2
- Major 0
- Minor 0
[Note]

f1: Operation and Maintenance of pumping stations, floodgates,
etc., are included.

/2: Drainage laterals and street gutters are classified into two:
major facilitfes and minor facitities. Major facilities are
those connected to natienal level structures and/or national
roads and minor faci1ities are those connected to local
government level structures and/or secondary/tertiary roads.

/3: Local governments mean MMC and city/municipality. .

0:  This mark shows the execution of each item of responsibility.
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