6. PRELIMINARY STRUCTURAL DESIGN
6.1 Major Structures for'Drainage"Impfovement 1ﬁ:PFior1fy‘Afea

_ East and west of Mangahan area and Malabon Navotas area are
se]ected as the priority area’ of drainage improvement for ‘the
feasibility study. In this section, pre}iminafy'structurai destgn for -
the followlng major structures is described for each priority area. -

Fast and West of Mangahan

- Lakeshore Dike

- Backwater Dike

- Drainage_Channe1:
- Pump Station -

- Regulation Pond
- Sluice Gate

- Bridge

Malabon-Navotas '

- Ring Dike |
- Drainage Channel
- Pump Station -
- Sluice Gate _
- 'Nav1gatxon tock

6.2 East and West of Mangahan

. Pre11m1nary design of major structures is made based on the least _

. censtruction cost method.

Lakeshore Dike

‘The optimum shape of the lakeshore dike is'détéfmined'by“the following
procedure. e ' '

- Exam1nat10n of the wave effect of the Laguna Lake to the top
elevat1on of the dike with various bank slcpe,
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- Examination of the shape of the dike with various embankment
“material and method;

- 'Determinat1on of the eptimum shape of the dike by construct1on
cost comparison and

- Study of the consn11datien settlement of the foundation.
(1)'.Crest ETevat1on

The crest e]evat1on of the lakeshore dike was determined by the
following equation

':EL-ezﬂwL-e H e 0.5m

‘where, EL 1 crest elevation of the dike
T HWL B *design h1gh water Tevel of Laguna Lake (EL 13.8 m)
H'  : Wave setup to the dike
0.5 _a]lowance 'y

o To define the design wave, the Bretschneider's method is applied
_ under the following condition:. '

_e'water Depth of Laguna Lake " 2.3m
Wind Velocity L o 1 20 mfs
‘Fetch Length : ' : ¢ 20 km

| _ Then, the follow1ng character1st1cs of the wave are obtained.

. Wave He1ght (H) Lo : 0.78m
_ Wave Length (L) S :o9.89m
Nave Per1od (T) o 2.7 sec

, A wave setup to the d1ke can be calcu!ated by the Sav1e1]e 5
_d1agram wh1ch 1s a funct1on of dxke siope and a ratio of (H/L)

As a resu}t, crest elevation of lakeshore dike was calcuiated from
'the_abeve ment1oned equat1on, as feilows,
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Dike Slope HWL - H : Crest (EL)

1:2 EL 13.8 ! 1.2 IEL 15. 5
1:3 EL13.8 0.8° - EL15.1
1:4 EL 13.8 06 EL 149
1:5 EL 13.8 0.5 - EL 14,8

1:10 EL 13.8 C0.3 EL 14.6

(2) Alternative Shape of Lakeshore Dike

The fo]1ow1ng five alternative shapes of the dike. were conswdered
by means of different material and construct1on method.

Case 1: Embankment by dredged mater1ais from the bbftom or
lakeshore of the Laguna Lake. '

Case 2: Embankment by mixed soil’ of dbédgéd_ mafefia13._with
‘borrowed materials. '

_Case 3: Embankment by dredged materials for the center part and
borrowed materials for the outer part.

Case 4: Embankment by borrowed materials. __: 

Case b Embankment by m1xed 5011 Gf dredged materxals with cement_
"~ or Yime powder. | |

The stable shape of each of the above cases was determ1ned frbm the=
stability analysis of slip. circle ~method based on the following
foundation condition and material propert1es. ' :
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'Foundation Condition

R ' ' 'Sdi?-Properties _
. Depth - T A= _ sd ! n' N-Value
SR RN €750 SRR 41 <3 KA o M

6L - EL6.90m Clay - I1.64 .10 22.0 10

EL9.0-EL 65 m Sand 175  1.80  36.0 . .5
EL6.5-EL -5.5m Clay ~ 1.50  1.90 20,0 5
EL -5.5 ~'EL-10.5m Clay 170  3.20 18.5  20-50

- where, A i wet unit weight
. - .r+i8.: saturated unit we1ght
- ¢' :. cohesion . :
n' ‘angle of 1nterna1 fr1ction

: Embahkment_naterial L

e - = . Soil Propertles
Case " Material .. .- T R="5 ) oent
RSN _n (t/m3) | (t/m2) (°)

1. Dredged Material - -~ 1.60 L0.90  11.0

2 Mixed Clay 1.0 . 1.0 22.0
3 Borrowed Material 170 - - 3.00 22,0
o nfedgpd5ué£éf€ai_"" | *'__‘:1 1;§6' L 0.00 11.0
4 Borrowed Material 170 3.00 220
g ~ Soil Matéridl L0 300 22,0

Typ1ca1 'shapes of th Takeshore dtke Fob. the above five
_alternatlves are presented in’ F1g. 5 6-1. ' o
(3)  Optimun SHapélof Lakeshore Dike

'JThéfoﬁtjmumiShapeﬂbf;1akesh0re dike was determined by comparing the
cbnstruction*costs”fdr the foregoing five alternatives as tabulated in
Table 5-6-1i" ~The- summary of - construct1on cost is 'presented in the
-_fo?]owing table.-; D s ' '
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Construction Cost

Case - Bank Slope ~ Crest Elevation - (1n 1000 peso/m)
1 0 EL 18.6 . 35
2 1:3 EL 15,1 Y
3 1:4 BLie 21
4 12 EL 155 - 18
5 ETY. EL15.5 - - 29

Conoequent]y, Case 4 of embankment with borrowed material is |
considered as the opt1mum case because it is the most economica} with a
simpte construction method. ' '

(4) Conso11dat10n Settiement

Consol1dat10n sett]ement of the foundation of the lakeshore d1ke7=
under Case 4 was calcu]ated using the mode shown An Fig. 5- -6-2. In th1s
calcu]at1on, it was assumed that. consolldat1on sett]ement does not -occur
for the dike itself because compact1on was provided.

From the 5011 mechanics ana\ys1s, the total quant1ty of settlement
was calculated at 0 7 m and consol1dation time of 70% and B0% -of the
foundation results in about 1.5 and 2.8 years, respectively. 'The
detailed ca!culat1on procedure 1s comp1les in the Data Book (Volume 1)

Backwater Dike

As a connected dike 1o the 1akeshore dike; backwater d1kes are
prov1ded for Napandan Channe1 the Bu11 Baho Mahaba and Lower B1cutan
rivers. (Refer to Fig. 5- 6-3. ) ' ’

For the Napindan Channel, earth d1ke and parapet wa11 are prov1ded-
for the laRES1de stretch anpd for:the landside: stretch, respective!y.-
desiging the earth dike, a similar . shape of the lakeshore dike is—
basicalty adopted - However, revetment is not: prOV1ded at the water szde
and its dike crest is set at EL 14.6 m, only cons1der1ng a freeboard of -
0.8 m derived from the planning cr1ter1a by design d1scharge, since
effect of wave setup by the lake water is not cons1dered.-_ o

- V-86



An'R'C' parapet wall is proposed in the urbanized area for the
?landside river stretch, ‘where a revetted channel cross section having a
1:1 side slope is prov1ded to protect from foundation fai?ure of the
'waH. ' '

Along the: river courses. of  the : Bu]i Baho,' Mahaba  and. Lower
_Bicutan, the same type . of diking ‘of the earth dike of the Napindan
‘Channel is proposed,at present,.since river improvement plans in their

upper:roaohes are not concreted.

Typioal.cross'Sections'of backwater dike are shown in Fig, 5-6-4.

':Draihage Channel -

S{nCE‘tﬁorefére'réiotively-Iots of opeh soaoe'iniEéSt aﬁd West of
Mangahan, trapezoidal'typE'of cross section with a side slope of 1:2
'fwithout' revetment is adopted for 1mproVement of existing drainage
:'channels and construct1on of- draznage channels, ‘Basicaily, excavated
'channe1 method w1thout d1k1ng is proposed providing a design water
depth of 2'to 3 m. As for closed. channel “R.C. box culvert with two or
three rectangu]ar cross sectional areas. is- adopted considering a desrgn
water depth of connected dra1nage channel. Main features and deszgn

cond1t1on of dra1nage channels  are summarized 1n Table 5-6-2.  The
| proposed 1ong1tud1na1 prof11e and typ1cal cross sections are shown in
F1gs. 5- 6 -5 and 5 6 6, respect1ve1y. B '

umg Statio f:f-~’

S A submers1ble type pump 13 app]1ed for the pump equ1pment ‘which can
be operated by d1esel generator through the econom1cal comparrson study
'between ‘the convent1ona1 type and the submers1b§e type (refer to ANNEX).

In add1tion to fhe ‘said’ power supply equ1pment garbage “removal
equ1pment such as mechan1cal ‘rake, belt conveyor and hopper. and
concrete structures such as sand bas1n, surge tank ‘and operation house
are prov1ded, according1y. The general layout ‘of 'the pump statlon is

~ presented in Fig. 5-6-7. L
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Requlation Pond

Six regulet1on ponds are provided beside the pump stations a1ong
the lakeshore dike. Each pond is designed to be excavated at a I m
depth with a cut slope of 1:2 from the ground Tevel. At the beundary of
drainage channel and pond, an overflow section of concrete structure is
placed to control the'inflew water frem'drainage channel. - The general
1ayout of the regulat1on pond 'is shown 1n Fig. 5-6-8., - - The sehEmetic
profile of the regulation pond, pump station and sluice gete is shown in
Fig. 5-6-9. ' :

Stuice eate

The proposed sluice gates are . classified into four . types as
follows: ' - N SRR SRR el C

Type . f”aa - site
Open channe! type/appurtenent to pump stat1on | ;;_; 5”2 o
Box culvert type/appurtenant to pump. station SR -
Open channe] typellndependent | “'=;_"_"7'fl:' Co g
Box cu1vert typel1ndependent- o 7.,,'___:'ff;-}.2; :

A cross sectTOna} area of siuice gate is determined based on.1 m/s:-
of flow veloc1ty at sluice inside and con51der1ng the re]at1on of the
connect1ng drainage channel to the wadth._ NI =

- Sluxce gates ma1n1y cens1st of concrete structure and steel rotler
gete. Open channel type s]uxce gate is. adopted 1n the - case that a Targe
cross section area for sTuiceway 1s requ1red from ‘the. desagn dxscharge'
and/or navigat1on of vessel. Hhiie, a box cu¥vert type sluice. gate 15'
installed when a relatvvely small 5128 gate is requ1red

The main dimensions of fourteen s1u1ce gates are tabu1ated 1n
Table 5-6-3., Fig. 5-6-10 shows & typical 1ayout of a sluice gate.
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’Bridges

Four
as follows:

1

i

i

- The

br?dges are p?anned to be constructed along the lakeshore dike

Napindan Channel Bridge
Hangahan F]oodway Bridge
Mangahan Divers1on Bridge
Lower,B1cutan River Bridge

design of bridges was’ carried out in cons1deration of

Ph111pp1ne and Japanese standards, espec1a]}y the following items:

@

Vert1cal C]earance

Vertical clearance between ‘the superstructure of the brwdge

.-and the HHL of the river is set at 1.50 m.

® s

Span between Piers

' ‘r:Span between p1ers is set to reduce the obstruct1on rate of
the p1ers to the flow area at less than 4.0%. '

(c)

Type of Superstructure--

‘Cmnnoh and econowical type of - superstructure is used. - In
- .pr1nc1p1e the type of superstructure in re}ation to the span
Vf1s set as foliows in "the Ph111pp1nes '
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Type _ .:_Span

Reinforted COntrete Bridge

- Rewnforced Concrete Precast Siab

or Reinforced Flat Slab ' SR THS{bOZm e
- Reinforced Concrete Deck Gir&er' _ - _8;00:;-21;b¢ 0
- 30.00 m

- Reinforced Concrete Box Girder B 22.00
Prestressed Concrete Bridge

- Channel Beams IR 1100 --13.40 m

- T-Beams 15,80 - 18.90 m
- Box Girders R DVgr 30.00 m
SteeT Bfidge‘ | _ | _ | | | 1 - .__ _

- Composite I-Beam - _ 15;00;4i30¢0Q:m.
- Steel-Piate Girder ._220{00'~'$6;dd=m'
- Railway Bridge | o o 9.00 f'3b}60-m_.
- - 128.00 m

Steel Truss . ; . 36.50

A{1) Bridge Across. Nap1ndan Channel (Nap1ndan Br1dge)

Nap1ndan Bridge ‘is des1gned as fo]]ows considering the above desagn
;r1ter1a (refer to Fig. 5-6-11):

Length .2 129.50 m
Width of Roadway 9.0 m
Type - _ :":Prestressed.POStFTenSibned -

Compdsite IéBeam
Span o 3 spans (42 50 m each)

Prestressed. post-ténsioned composte I-beam ;br1qge is the most.
economical compared with steel plate girder. and steel truss br1dges.
Steel pile foundation of about 20 m in length is adopted to reach the

Y90



' stiff'iayer'of €3 Of'the weathered Guadalupe Formation which has.enough
. bearing capac1ty of N value 20~ 50.

(2)

Bridge Across Mangahan Floodway (Mangahan Floodway Bridge)

Mangahan-_F]oodway_-Bridge. is designed as  follows {refer to

Fig. 5-6-11):

© tength 1 248.00 m
Width of Roadway. . : 9.10m

:-Typé'-;;g._ .” T :.'Prestressed Post- Ten51oned

Compos1te I- Beam

k ’Sﬁan |  ' - -'_" ' __“".:"6 spans (41. 00 m each)

The above type was: determined “for- the same reason as the Nap1ndan

Bridge._ Steel. p11e foundatlon of - about 20 m in length is also prov1ded;

3) Bridge Across Mangahan D1vers1on‘Channe1

__The Mangahan D1vers1on Channel Bridge is des1gned as f011ows

';_Length j'_' : o  ‘1 60 00 m

5-:N1dth of Roadway:‘.ff i 9.0 m

Type' o Ty Reinfbrted Concrete

VSpéﬁ' j‘_;'_:7 o ; o 'Z_SpAns (30.0 m each)

0

:'Bridge Across Lower Bicutan R1ver

)  Length 'f_,;";,__ o _3q.qo.m:

o ”wldth of Roadway R ':} 9 10 m

:t;“;Type a,',ﬁffﬂ Jﬁf R | Reinfarced Concrete

':Span'_: - N A 1,spah
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6.3 Ma?abbn~Navqtas

Major structures in’_MaIabon_Navotas are deSigned' prelimihériiy
based on the least construction cost method. Locations_ of proposed
structures are illustrated in Fig. 5-6-12.

Ring Dike -
"Ring dike in the north bank of the Malabon River consists. of ‘a

coastal dike with a length of 5,700 m, Malabon River dike with a length
of 3,500 m and a ring dike with a Tength of 6,700 m'agaiﬁét high tide.

Coasta1 dake 15 provided a10ng the seashore 11ne of Navotas Istand
and its crest is set at EL 13.5 m; which is derived from hydraulic
analysis and empirical DPWH standards. Malahon River dike is des1gned
considering the Master Plan of the Ma1abon River and existing condit1on .
of river structures. . Therefore, freeboard of - Ma?abon R]VEF dike is
determined by the design d1scharge of the river.: ' ‘

Coastal dike and Ma?abon River die provading thear crest widths'
of 3 m, are made of borrowed earth materia} with'a revetted s]ope of 1:2
at the waterside and a slope of 1 2 w1thout revetment at the 1ands1de.
As for the ring dike against. h?gh tide, - which is drawn on the north
dra1nage boundary, r91nforc1ng work for existing tide dike is. prcvided._
The dike is des1gned to be earth dike with a s]ope of s 2 at both sides
and its crest with a 3 0 m wide is set at EL 12 5 m.l_

“In the south bank of the Ma?abon R!VEF, a river d1ke 3 600 m long |
~along the Ma]abon ‘River ‘and ‘a coastai dake i, 100 m. Tong along the

- . seashore line and the river course near estuary cf ‘the Malabon River are .
proposed, prOV1d1ng the same shapes as in the- north bank. of the Halabon _'f;

R1ver. Since there is Jnadequate open space for diking a]ong the
Navotas River and Estero de Marala a parapet wa11 ‘with 8, 500 m of tot31
length is prcv1ded at both 51des of the water courses. Top e]evat1on of”
the parapet wall is set at EL 13, 5 m of the same 1eve1 that the coastal
dike is set. A shape of parapet wall 15 most1y the same as’ that of the
landside backwater dike along the Nap1ndan Channei.-- ' :

Typical crbss sectrons of dike and rivers are presented rih'
F)gs. 5-6-13 ‘and 5-6-14.
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Drainage Ch&ﬂﬂ&?

Des1gn concept of - dra1nage channel in Malabon- Navotas is basically
'the same as that in East and West of Mangahan. Pr1nc1pa1 features and -
desjgn condition of proposed drainage channel are described in
_ Tabte 5-6- 4._ The longitudina? profiles and typica] cross sections of
" the channels are shown in Figs. 5 6-15 and 5-6-16, respectively. '

' Pumg Statio

. Most cemponents of the pump station in malabon Navotds are the same
“as in East and west of Mangahan. Submerstble pumps are aTso applied. A
_genera] feature is iliustrated 1n Fig. 5- 6 17. _ i

B S]uice Gate

o Proposed sluice gates in Halabon Navotas are ctassifaed 1nto four
types as fol]ows '

Type . Site

"”'Open-channei typelappurtehant to pump station 1
: Box cu1vert type/appurtenant to pump stat1on B 4
Open ‘channel typel1ndependent N 5
Box culvert type/andependent e E | 2

_ Bas1c design concept 1s the same in East and West of Mangahan.
-_Ma1n features and das1gn cond1t1on_ are summarjzed in Table 5-6-5.
Typical drawings are shown in Fig. 5-6-18, o '

} Navoteé.NaotgationftockT-

A navigation 1ock is ptanned to be constructed at the estuary of'
the Navotas River near Tanza. This structure is designed assumlng that
ione thousand dead we1ght ton c?ass vessel can pass. .Main features of
“the Tock are described betow: R
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Lock chamber : 20 m wide and 120 m 7ong

Gate chamber : 32 m w1de and 30 m long (seaside)
32 m wide and 27 m Tong (raver side)

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

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

For: the foundation works, re1nforced concrete p11e5 of 20 m 10ng
al'e prov1ded to reach the stlff layer with adequate bear1ng capacity of
N-value over 50, namely the Guadalupe Format1on.. Fig. 5- .6-19 shows the
‘general drawing of the Navotas'navigatibn lock.
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Table 5-2.1 MAIN FEATURES OF PUMPING STATIONS
EXISTING I MANILA AND SUBURBS

. Pump
rurping Tiren Dlmeter o T Ctor toval Disgrargo P17
(ha) (am) (m¥/s) (m) (m3/s)
North
(1) Valencia 277 1000x4 | 10.5 10.50 38.8  Pasig River
(2) Aviles-Sampaloc 345 12004 14.1 10.50 47.9 -do-
(3) Quiapo 212 1000x4 9.5 16.50 33.5 ~do-
(4) Binondo 304 1000x4  11.4 10.00 30.5 -do-
Sub-Total 1,138 45.5
South
(1) Makati ‘ 142 12002 7.0 11.30 24.1 Pasig River
(2) Sta. Clara 150 1000x2 5.3 11.00 20.1 -do-
(3) Pandacan 104 10002 4.4 10.50 22.1 -do-
(4) Paco 178 1000x3 7.6 16.50 23.6  -do- -
(5) Libertad 755  1650x6  48.0 9.60  130.0  Manila Bay
{(6) Tripa - 1,725 16508 56.0 9.90 -185.0 Paraitaque
de Gatlina River
Sub—Tot;T 3,054 128.3
Total | 4,192 173.8
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Yablo 5-2-2 FEATURES OF NAJOR ESTEROS IN MANILA AND SUBURBS

Width
Total : : - Point
No. Estero Length  Sectien No. Max. “Min.  Ave, Cof L
(kni) : (m) = (m) {m) Discharge
NORTH |
1. Vitas 1.84  0+000 - 14365 73,0 37.5 52.6  Manila Bay
14365 - 14835  49.7  33.1 . 40.3 o
2. ta Reina 1,31 24861 - 14568 20.0. 11.0 15.8  Est. Vitas
1.55  0+000 - 14548 48,2 12.3" 23,1 Pasig
3. Binondo 0.90 04000 - 0889 ~ 35.0  16.0  22.3 . Pasig
| (Binondo
P.5.)
4. Quiapo 0.96  0:000 - 0+058  70.0  10.0 25,6  Pasig.
o - {Quiapo
P.5.)
5. San Miguel 1.32 24497 - 14178 30.0. 100 187 Est. Quiapo - -
1,18 04000 - 1178 .11.0 6.8 9.0 _ Pasig.
SOUTH
1. Sta. Clara 1.34 . 04000 - 14338 10.0 -~ 4.0 6.2 Pasig
' - -~ (sta.
“Glara -
?.5.)
2. Pandacan 1,76 04000 - 13775 27.5 7,5 ~..18,1 = Pasig -
: T {Pandacan .~
. o - - " P.5:)
2.43 44200 - 14775. 17.5 7.0 11.3 .~ Pasig
3. Paco 1.6 04000~ 04600 305 20.0  26.4°  Paslg
0+600 - 14400 27,0 15,0 .20.4 .
| 14400 - 14600 . 15.0 15.0 15.0"
4. Tripa de Gallfna  2.00 04000 - 24000 - 22.5 . 4.0 12.7  Est.
G - ~ Pandacan
3.00 24000 - 24623  15.0 7.0 :. 10.3 Manila Bay
: ' {Libertad
. ' _ R P.5.}
24623 - 54000 = 21.0 8.0 12,3 S
(Parafiaque) 1.79 34615 - 44944 . 42,0  14.5  26.6  Hanila Bay |
44944 - 5+400  20.0° ° 15.5- 183 (Tripa de
- . Gallina :
P.5.).
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Table §-2-3(1/4) - FEATURES OF EXISTING DRAINAGE MAINS AND
: OUTFALLS IN MANILA AHD SUBURBS (HORTH)

T Total Ho. ‘ : Point
No. Hame “Lepgth “ Sec., of  Width Depth Gradient of
B (m) No. Bays - {(m) (m) ~ {1/1000)  Discharge

- 2.57 2.57 - 0.300 . Estero de

1. Blumentritt " 2,973,3 1 2
Interceptor . oo 2 2,87 2.57 - 0.350  Maypaja
3 2 2.46 2,46 0.350
4 2 2.38 2.38  1.130
5 2 2,20 2.20  1.130
6 2 1.69. 1.68 0,593
2. Kanlaon-Ply 660.0 1 1 2.00 1.40  n.a. Blumentritt
Margal Main = 2 1 1.52  (dia.} - n.a. Interceptor
3. Solis-Teeson 1,470 1 2 2.20  1.50 1.000  Estero de
© Main ' L2 2 1.60 1.40 1.000 Sunog-Apog
e 3 1 2.00 1.40 1000 o
4 1 107 (dla.)  2.5000 .
" 4. South C 1,818,501 1 4.40 3.30° 0.320 - South Antipolo
Antipolo Main f2 1 4,40 2.60  0.360  Open Channel
- w 3 1 3.00 2.50 - 0.3%0 -
4 1 2.00 2.40  0.430
5. Tayuman Main U 1,605.0 1 1 2.40 1.40° . ‘n.a. -Estero de Vitas
: . T : 2 1 2.00 1.20 - n.a.’

6. ZurbaranMain  ©705.00 1 2 2.5  1.50 0.780  Estero de San
R Tene o2 1 2.95 1.50  0.700  Lazaro

nea. Mot available -
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Table 5-2-3(2/4)

FEATURES OF EXISTING DRAINAGE MAINS AND -
QUTFALLS IN MANILA AND SUBURBS (NORTH)

Potnt

Total . No. EEEE
No. Name ~Length Sec. of Width Depth : Gradient- of
(m) Ho. Bays (m)  (m}  (1/1000) Discharge
7. Visayas Main 568.0 1 2 2.0 2,05 - 0,966 --Esterc de
2 1.69 1.89 . 0.854- Valencla:
3 1 2.94 . 1.57 0.854 S
8. Washington-Ply  361.0 1 1 2.40 - 2.10 0.720 Estero de
Margal Main 2 1 1.37 (dia.) 1.200 Bamo Bamo
9. Economia Maln  586.0 1 .2 2.20  1.50 15.652 . Joséfina-
2 1 4.40 2,10 . 0.423  Lepanto Main
3 1 3.20 1.8¢  -0.420 =
4 1 .20 1.60.- 0.365
10. Lepanto- 1,156.1 1 1 4,22  2.40  1.010  Lepanto-Gov. .
Josafina Main = . 2001 4.0 2,70 1.040  Forbes Mains
3.1 320 3.20  0:667 -
11. Lepanto-Gov.  1,057.0 1 3 3.60  2.80 1.107. ~ Estero.de
Forbes Maln ' - Sampaloc
12. Severino Reyes 536.0 1 1 3.20 1.60 1.500 Es;f;e_ro de .
Main : R +-Quiapo.
13. Pacheco Maln  1,108.0 1 t 4.28  1.90  0.800 _ Manila Bay
2 2.94  1.50  0.600°
14. Lakandula Main  876.2 1 1 3.84 2,02 -0.400 . Manila Bay
: 2 1 2,94 157 . 0.508 - -
3 1 270 1,45 0.540
4 1 1.20

0.620
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- Table

5-2-3{3/4)

FEATURES OF EXISTING DRAINAGE MAINS AND

OUTFALLS IN MANILA AND SUBURBS (SOUTH)

S Total No. o Point
No. - Name Length Sec. of Width Depth Gradient == of
I {m) No. Bays (m) (m)  (1/71000) Discharge
1. Makati 4100 1 1 2.60 2.00  2.500  Makati P.S.
: +-Headrace No.1 2 1 2.60 2.00 . 0.500
2, Makati §25.0 1 1 5.00  2.50 0.500 Hakati P.S.
Headrace No.2 . 2 1 4.00 2.00 0.500
3. Estrada Main 592.0 1 1 2.94 157 -na.  Tripade
C K 2 1 152 (dla) n.a. - Gallina
-3 i 1.22 {dta.) n.a. ' :
4 1 0.91  (dia.} n.a..
4. Vito Cruz 1,324.8° 1 1 2.05  2.65 0.370  Manila Bay
© Qutfall’ : -
5. ‘Zobel-Roxas 1,016.0 1 1 4.40 2,10  0.876  Tripa de
- Hain ' SR 2 1 2.80 1.60 0.575% - Galiina
3 1 1.37 (dia.) 0.900
6. Buendia-Roxas  1,956.0 1 3  4.60  3.20  0.500  Libertad P.S.
" putfail . 2 3 3.8 3.20  0.500
3 3 3.60 3.20  0.500
4 3 3.60 3.20  0.500

i, : Mot available
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Tahte 5-2-3{4/4)

FEATURES OF EXISTING DRAINAGE MAINS AND

OUTFALLS 'IN MANILA AND SUBURBS (SOUTH)

© point

Total No.. . S
No. Nama Length Sec. of = Width Depth Gradient =  of
{m) No. Bays (m) (m):  (1/1000) Discharge
7. Libertad 1,800.0 1 1 470 3.20 0,300 Libertad P.S.
Qutfall 2 1 350 4.00 0.340
31 275 3.003) 0.319
8. EDSA Outfall 1,733.0 1 2z 4,30 250 0.552  Libertad P.S.
9. Padre Faura ~ 1,157.0 1 1 3.20  2.88  1.750,  Manila Bay
Main 2 2.20 1.80 © 1.300
10. Remedios 1,338.0 1 1 4.40  3.00 -:0.367 Manila Bay
' Main : 2 1 3.3%5 2,80 0,454 .
3 1 .2.80 2.40 0.932
4 1 1,37 (dla.) 0.874
11. Zobel Orbit 1,170.0 1 5,00 3.00 0.500 Pasig River
Outfall 'z 1 500  3.00 11.100
3 3.00  1.000
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Table 5-2-4(1/2) . DRAINAGE DISTRICTS AND DRAINAGE METHODS

Dra1ﬁ§gernfstrict 1: . ?;g? . ~ Drainage Matﬁod
'quth Maﬁila‘and_quurbs
1.1'SUnog Apog . 802 Graviﬁj drainage through Estero de Sunog
' : Apgg and Estero dalv1ta$ to Manila Bay.
2. Vitas 573  Gravity &fa1nage through‘éstero de Vitas and
Estero dela Reina to Manila Bay. A pumping
. stations will be constructed.
3. Balt *$ g‘ﬁmwﬁMwmwm,M®mﬁ&
: . tion will be constructed.
4. 'anthea$£ ﬁgsig:' 7 Gravity'd}afhége'to Pasig River.
.5.' Va}qncia P.S.  27?- _ Pump drainage to Pasig River.
6. AQilé#%gaﬁﬁalﬁé_?.S.' s o do-
_mn#&ﬁg;u N .ﬁ?  | | J-m-
8. B1ﬁon¢6.P.S. . 308 _— .¥d¢-
9. Ndrthwastiﬁé;fg _ 591 L . Gravity déainage to Pésfg Rivsf. 
.10.;N9rth Manila Bay .153 ' Gravity dralnage to Manila Bay:'
'subQTotét' -

2,858
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Tablo §-2-4(2/2)  DRAINAGE DISTRICTS AND DRAINAGE METHODS

Area

Drainade.Distr1ct (ha) _ Drafnage MethOd__
South Manila and Suburbs .
1} Makat{ Stope . 307 : Gravity draihgge to Pasigik1VGraj;'
2. Makati p.S. | 142 Pump'drainaga to 55319 River.
3. Sta. Clara p.S. s ~do- "
4. san Andrag' 33 Pump drainage to Pastg River. A pumﬁing
station wi}] be constructed. .' ' :
5. Pandacan P.S. | 104 Pumb.dra!nage to Pasig_RiQér.
6. MNoﬁﬁ. 178 o ~do- S
7.  Balete | 85 | Gravity désiﬁage,tg Maﬁ1l§;85§!. “
8. Souphﬁest:Pas1g 141 | Gravity draiﬁaéeztg égé;éuéanf;
9. South Manila Bay = 388 | Grévity_&;ainage-tb Maniié“éay;'
10. Libertad P.S. _' s Pump drainage t6=M$nila:B$3.' -
11 Tripa do Galltna P.5. 1,725 o
Sub—TotéT 4,314 | | .
Total 7,172
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Tabte 5:2-6 - SCOPE OF WORK FOR METRO MAKILA FLOOD CONTROL PROJECT

Financtal Source  Drainage Area -

Séope of Work

Flﬁaﬁc1a1 V1ta5

Construction of Vitas Pumping
Assistance from Station
- Overseas Economic SE
Cooperatfon Fund 2. Construction of Balut Pumping
(CECF), Japan Station '
3. Improvement of Estero de Vitas,
Estero de la Relna, Estero
Sunog Apeg and Estero Maypajo
4, Extension of Solis-Tecson
Drainage Main
San Andres 1. Construction of San Andres
Pumping Station
2. Improvement of Estero de
Pandacan and Estero Tripa
de Gallina
Local Funds Vitas -1, Bredg1hg of Estero de Vitas
and Estero Sunog Apog
2. Construction of Hew Kabulusan
Gutfall
3. Imprdvemeh{'of Bluﬁehtf?tt
Intercgptor
4. Improvement of Laterals
San Andres 1. Dredging of Estero de Pandacan
: S "~ and Estero Tripa de Gallina
2. Improvement of Laterals

; V"}.03



Table 5-2-6  FEATURES OF EXISTING DRﬂINAGE CHANNELS (DRAINS)
IH DAGAT-DAGATAN '

Total Length Section Width Gradient  Point of

No. Nams (m) No, (m) _ (1/1000) - Discharge

1 Spine Drain 2,000 1 5.0 0.50 = Bangkulasi River
2 45 o085 -

2 Saluysoy Drain 1,700 . 1 4.5 ©0.30 Bangkula§1 Rivef
2 2.5 0.55

3 Northern Drain 1,100 1 4.0 0.48  Estero North Sunog

: . = _ Apog

2 3.5 0.48
3 3.0 0.7
4 2.0 10

4 Southarn l)rr:ﬁn= 800 i 3.0 0.66 ~ Estero North Sunog

. - L Apog .

2 2.0 0.¢0 o
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' Table 5-2-7 FEATURES OF EXISTING OUTFALLS' IN PARARAQUE-LAS PIfiAS

Total

Iten Section No. of WIdth Depth Gradfent Pofnt of

No. Na@a L?;gth No., Bays {m) {m) {17:000)  Discharge
1. Rivera . 782.0 11 4.00 3.00  2.580 Manila Bay

outrall |

2 Librada  545.0 1 1 5.40 3.55 2,760  Manila Bay
- Outfall 2 1 4.40  2.75  4.460

3 Seaside 5180 1 1" 540 415 1,350  Hanila Bay

2 1 5.40

Qutfall

1.320

V-105



Table 5-2-8. CCMPARISOR OF PLMP CAPACITY, FLOW CAPACITY, 10.YEAR AHD
: S~YEAR RETURN PERIOD FLOOD [N MANILA AND SUBURBS '

Existing Purp Capacity Purp Capacity

oralnags Punp for 10-Year  for 5-Year ) “Fiow T 10-Year S-Year
District Capacity Raturn Parlod Rsturn Paried Dratnage Channat capachy Return Por\od Return Period
(8%/5)  Flood (m¥/s) Fiood (m3/s) . . (= I:) Flood (ad Is) Flood (s3/s)

Horth Hantla_snd Suburbs _
sunog A9 - - - Estors do Vitas ) B 161 144

Estard de Sunog Apog 56 108 ¢ ) ‘97
£stare de Haypale ) 5 3 13
Biumentritt Interceptor .20 37 ) EH
Vitas (31.8) .8 5.2 Estero do Vitas 0. . vEr 60
€stero dela Relna ) 20 9 28 -
Balut {2.0) 24 L4
..... T
Hortheast Pastg - 5.5 4.4
vatencta .5, 0.5 18.0 .4 Estero de Valencla .3 .. 8 o8
Visayas Hsln BT - 17
Avilez- 141 183 14.6 Estare do Saxpaloc .40 48 oom
Sarpailoc P.§, - Lepanto-Gov. Foﬂ:as Hain 50 48 43
o © Econcata Main | 1 2 I 1%
Lepanto~Jeosafina Main ) 20 35 B I
Estero de San Higuel L LB PR ¥ )
Qulapo P.§ 1.2 8.0 Estero de Quizpo S w T
Esterc do San Migusl - 20 ‘18 "w
Saver(no Reyas Hafn 7 - RS £ A
Binando P.5.. 114 17.2 1.7 Estero da Binonds . 0 0 15
Estero dela Relna 8 " 49 4
Horthwast Pastg - - - - - - -
Worth Manila Bay - - - Pacheco Maln ' s - 1 12
Lakandula Haln L1 9 -8
" South Mantla and Suburbs
Makatl Siope - - - Lbol Orbit Ul 0 & 3
Hakati P.5. 7.0 7.8 Y Pond S . s ome
Hakat! Headracs No. 1° 13 13 10
wekati Heagracs No. 2 R 16 13

Sta, Ciara P.S, 5.3 9.8 Estsfo da'Sta. Clara - 8 S
San Andres (37.4) 17.4 3.6 Estars do Pandacan 3 s _ 51
. Estarc Tripa de Gallina 5 - 26 22
Pandacan P.5. 4.4 7.1 5.7 Estero do Pandacan LR T
Paco P.S. .6 9.7 ) .9 Esterc de Paco ) : 50 ©o36. o3
Estero de Pacofl 20 28 " 25

Southwest Pasig - - - e : -

South Manila Bay - - - Padre Fsura Hain . 20 ) = 19 o
Romedios Main ’ 17 17 16 -

Libertad p.S. @Be se2 2.8 Pond : R SR | L
- Busndia-Roxas Outfall .59 50 45

Litertad outfall e 8 7

EDSA : 11 25 . 23

Esterc Trips de Galitna/2 10 45 41
Zoha)-Roxay Hain _ 18 19 17 -

Tripa de 56.0 58.8 46.6 - Trips do Gallina/2 100 3 117

Gaftina p.5. ’ . wdo- fz] 7] 49 43
: : ~do- s 0w 8% 89

Hote: Figurés In parsnthesos indicate tha plarsned purp capiélty in ths p'rojecl'a'ssistnd by ths Govarnment of Japan,

A Bank of channel is faur than tha Uasign Tida Lovel (F4 11,80 B).
. f1 Uppar reachss of Estero dela {encordla

£2 The rsachss between Zchel-Roxas Haln and Buendn—Roxal Qutfall

13 Tha reachss bakwasn the purping station and Dilain Tragk

/4 Tha reachss betwoen Di1aln Creck and EDSA )

15 Vpper reach from EDSA
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Table 5-2-9 CLASSIFICATION OF DRAINAGh DISTRICTS BY FLOW CAPACITY
OF MAIN DRAINAGE CHANNELS

Area o Cafegory I 'Category 1 Category IIT Category IV

<

North Manila . .* Quiapo P.§.

Sunog Apog*® ° Northwest Pasig
and quurbS"' o

* Yitas®
° yalencia P.S.*%

° Aviles-
Sampaloc P.S.**

* Binondo P.§,**

o

North Manila Bay**

L L R G o L B o R o i ko iy S ok o R 0 M T i S 0t A A Y Al . YA i T R A % W e . oy

South Manila _° Makatl Siope o ‘* Sta. Clara P.S.
and’ Suburbs o S L o
' ° Makati P.S. o ° San Andres*
= 'QZPaco'P;S;:' e “©_Pandacan P.S.**

o

® Sputh Manita

Tripa de Ga}11na P.S.
Ba_‘f ..

" Libertad P.S.

[Note] -

Category 1. :- Dréjhagé q1str1cts”Whéra:thé}f16w ¢capacity of Tower reaches of mafn
: ' drainage_channel is more than IO-year return period.

Ca;egqry I :Drainaga districts where 1t is batwean those of louyear and 5-year
o '  return period : :

Category 11 ﬁDrainage districts where it s leSS than 5-year return period.

Category'lv : .Drainage districts where ma1n drainage channe}(s) neads to be
- ' constructed

-~ * - Indicates the ‘drainage district where channels will be constructed and/or
1mproved soon by Metro Manila Flood Control Preject. '

*% [ndicates drainage districts where ﬁredging of main drainage channels will ba
undsrtaken soon by the Projact for Retrieva] of Flood Prone Areas in Motro Maniia.
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Table 5-2-10 CLASSIFICATION OF DRAINAGE DISTRICTS BY PUMP CAPACITY

Area Catsgory 1 Catagory I1 Category T _ Category IV
North Manila - ° Aviles- v'Véléncia P.S;'.-P‘Vités*
and Suburbs ‘ Sampaloc P.S. T

° Binondo P.S..  ° Balut®
° Quiapo P.S. I
° Northaast:Pasig

e e a1 g o e Ty S R e P A 0 it T L Lt R Y S 4k e 0 ARk g i3 A e e 0 B P P OB T 0 0

“South' Manila  ° Makati P.S. -° Libertad P.S. ° Sta. Clara P.S. ° San Andres*

and Suburbs o e :

° Tripa de ° Pandacan P.S. ° Balete

Gallina oo
: : * Paco P.S.

[Noia]

Category I :  brainage districts where the pump capacity s almost agual to that for
10-year: raturn per1od

Category 11 : Drainage districts where 1t 1s between those of 10-year and 5-year
return peariod.

Category 111: Drainage districts where it is Jess tﬁan'5-yeqr'rqturnrpariod.
Category IV : Drainage districts where pump statfdns'need to be constructed.

* Indicates the drainage district whére pump statidh:w1ti be-tbnstructed soon.

¥-108



Table §-4-1(1/34) DESIGN DISCHARGE FOR DRA!NAGE FACILITIES
(MANILA & SUBURBS + NORTH 10-YR. RETURN PERIOD)

Pﬁmp Station-

HEENRRAYEOI AT ORI BREN AN RS eA N an T Ao reEmUnE

Subdrainage area Gate : Drainage Channel Regulation Pond
TCode RFEE""_EGEE """""""""""""""""""" 6“5?'""""'" Code DA .0 T Type Length Code Volups Area
© () o) (mg!s;) (ha) (ms/s) sl (ma?s) M 8) . (m2)

NH-1 _‘1681;0:1<a , '304.0 5.8 1-h - 68.0 - 15, 0 I-0CR 1500
: : ; R 1-4 ~140.0 - 30,0 1:0CR 1750
. : I=4 208.0  39.0 I-0CR 900

Sub-total 1681.0 ' 5.8 T U oo ags0 T
N4-3 906.0 3-4 . 72.0 - 5,5 3-a 70.0  19.0 3-b 277.0  59.0 I-OCR 850
- 3Gbx - 2770 7.5 -3.c* 139.0- -15.¢ C-BC- 1150

3-c - - 345.0 4.2 ©-3-d* -0 65,0 10,0 C-BC 600 -

B 212.0 1.7 3.g 275.0-  48.0..1-OCR - 650
y 3-f - 70,0 - 19.0 1-QCR 1200
- _ - J-g* 74,0 :“9.0‘chC 550

Sub-total  906.0 906.0 ~ 18.9 70.0 “10CR 2700.0 C-BC 2300 T
- NH-4 ¢ 69.0 69,0 d-a 37.0 - 11.0.C-BC 750
i 4-b 32.0 - 11.0 C-BC 400

Sub-total ~ . 60.0 69.0 o T cee . nso. T
-5 168.0 5.a  45.0 12.0 C.BC . 600
: 5ap* 59.0 5.0 C-BL- ¢ 1100
i _ L 32.0 9.0 C-BC 600

Sub-total  168.0 o e _f'""Eiééf""'ééaé"""'""""'"“"'"""
Total .2824.0 975.0- 24.7 170.0 I-0R  6850.0 C-BC - ° 5750
oo . ' o G ; S o _ Total 12600

Note: - *in punp station indlcates the extention of tha existin? mp station.
.. *in drainage channeis indicates the extention of the existing box culvert (drainage maln]
'I CCR:0pen channel improvement w1th rectangu]ar section .
~BC:Box culvert cons ructzon c '
_ Table §- 4 1(2/34) DESIGN DISCHARGE FOR DRhlBAGE FACILITIES
' (HAHILA & SUBURBS : SOUTI 10-YR. REYURH PERI0D)

Pump Statinn o

. *in drainage channels indicates the extention of the exis
" 1-0{R:0pen channel 1mprovement with rectangular sectlon

¥-109

Subdra1nage area 'Gatg _Dralnage Channel.
‘7‘5855 """" R?éé"‘ Code . D.A. . Qp . Code --D.A. - . Qp . Code DA, TR ?Qié"[55§55" E&&é"iﬁ§ﬂéé"i?é5“'
S ~{ha} ;:',(ha) (m3is) _(ha) (mBIs) (ha)‘ (m3?5) S Amy {m3) (mZ)
SH-1 599.0 1-a*i 150:0 - 4.3 wl 29.0 - 12.0 I.0GR 950
: SOEIE l-e  150.0. 32.0 T-0(R 1350
1565'EBE$3"'§§§'6 """""""" iﬁﬁ;ﬁ"ffifi'f """"" _ o 1-0R 2300 -
sz . T06.0 2ean 100D 27 2 2.6 104.0  26.0 I-OCR . 950
o 0 1980 23" 2-f 62.0 13.0 I.0(R . 850
S 2-e 85.0 - 5.3 2~y 116.0° 28.0 I-0CR . 1000
Sub_total 706,05 - 367.0  10.3 - I-0CR 2800
SH-3 WLO
§68'E8555"'141 o T _ -
SH-4 ~388.0 B _ L
Sub-total  388.0 . B ’ | o o
CSMB 2080.0 Sear - 755.0 . 6.2 5oa TSy 284.0 ¢ 45.0 I-OCR - 1000
b* 0 2.85h 5.f . 503.0 65.0 I-OCR 1050
> ,1725' _ B-h 1725.0 132.0 1-0(R- 600
| §55'EBE;¥"iié6"6—7 —————— 2080.0 8.0 ) I-0CR 2650 -
o 2314.0 - 2997.0 "5376'-. : i -0CR 7750
_ B % _ Total 7150
the& *fn pump station indicates the extention of the existing gump station

ing box culvert (drainage main) -



Table 5-4-1{3/34} DESIGN DISCHARGE FOR DRAINAGE FAClLlTiEsl;
(MALABOR - NAVOTAS 10-YR. RETURN PERIBD)

=§:E§;;?;Z;gu;;z;“w'ww’;:;;u§;;;7;;‘u“ufﬁh Gat;"“ o Drainage Channel Regulation Pond
Code '._“_j‘“""')‘ o %dy o) j""de ?"E,..,,.S’.’.Lg?ilﬂ Uy (m39s) Tfpe Le?gsh me V((’m?ﬁ‘e ?r%?

NToAL 100 4l 411.0  15.9 T o M L 8 e _

Sabotora) aiLeTTTTT Eiifé'"7i§f§"'b'k"""“h_‘*'"""*‘“*f """"" E:ﬁif"-'"éﬁﬁﬁni"6Ef-'7hiéﬁﬁ-‘_""*°7“"'"'“'h""f‘

AToaz 280 T A2ea  218.0 30.0 A-2-a 218.0  39.0 C-0CT 1700 o

Sub-total 2180 T - '"::m""”""'"'T'_'-.':"-_"-""5?65?"_"'iiﬁﬁ"""""T """"" S

SR R R K O ig:g.é;gg | g _

Sub-total  113.0 R TEN Y f—ffi —————— T C-0CT. 1000 1-0CT - @00 - - . - . "

MACI-B  168.0 2-a . 168.0 4.3 2-a  164.0 21.0 S

HAZA 5h : N S o

e R I R T e

'ER_TETE" ”””” 614.0 3.2 614.0  26.5 g_gn ST Em——

- 3

_ 3-e _ .
§GB'{§551'"-6iifﬁ ________ 614.0  26.5 .. . . R o
MAG 133.0 6oa  134.0 7.4 boa . 138.0  28.0 6-a . 130.0 28,0 1.0CT 700 -
TR O B

§GB'EBEQ?:_'I§5:6 """"""""" iiifénuunfji'": """"""""""""" r"*ff-‘fja‘77’5366?'3'7“556'i’Bﬁf-'7ffiéﬁfuh_"'ffff-f"—'"fff"

WA-7 2000 7-a  240.0 12.1 7-a . 240.0 1.0 7-a  240.0. 41.0 I-0CT . 2200 e

§6£’ESE53"'“556?6 """""""" 20,0 12,1 T T T

W8 376.0 8-a  160.0 27.0 R
 Sub-total  376.0 T P S

HA-G . 30.0 9.3 30.0 2.2 92 30.0 ”

Sub-total  30.0 300 2.2 . TTTETTTTTIITTIIRmmTTTmTTmm e

HA-10 . 91.0 e .

Sub-total  e1.0. . R o

HATL 60.0 1l-a . 69.0 8.1 liva . 69,0 18.0 1l-a  60.0 14.0 C.BC - 800

§§B:f§§§i::-:Eﬁién"b'fn_""§§f6r_'fﬁ:i’_-f—f'b‘—h‘f""'"7—_"__"'f"ff'"f'f'fnf'fﬁ:éﬁ-fff'Téﬁﬁfi_f """""""""""""""

M1z 3.0 o mas— -

EEB:ESEQE“‘:ié'ﬁ'h""—"———'_"""'_'"""”""'h'-"'""'“—_-”""""-__""-"'"'"'"""“’"'-7"""!_""""'""--" _____

T XY 1775.9 - 761 . E E-ger 333 Totaln b T

Rote: C 0CT:open channel construction with trapezoida] section. )

C-BC:Box culvert construction
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~ Table 5-4- 1(4134} DESIGN DESCHARGE FOR DRA]HAbE FACILIT]ES
(HALﬁBON - NAVOTAS 5-YR. RETURH PERIOD)

§Egﬁfainage'area ~ Pump §E;E1on Gaté TR D;;?;de Channel . RSEGIation Pond
g . EB&E """""""""""""" EE&E """""""""""""" EB&E """"""""""""""" Type Lepgth Code Vglupe A Fé"
’(‘H Code iy (n3’/’) ?nai (udls) ¢ ?gai @alsy Pt Tt ke
HT-821 41,0 4-1-a  41L0 117 4- o "4.1-a 227.0° 34 g ¢-oer 2000
R T e 61.0 1-h 1640 - 3000 1-0CT . 1600
Sub- total i AL R CC0cT 2000 1-05T 1600 ]
MT-4-2 - 218.0 B2 218.0  35.0 42-a  218.0  35.0 C-0CT 1700
é&b-total_ 218.0 T T R i
MA-1- AB0 - 1180 113.0 13.0 1-a  113.0 13.0 I-0CT 600
v b 1130 1310 C-0€T 1000

-C-BC:Box culvert constructlon

V-111

Sub-total e 113.0 ” T “1000 1-06T 600 -
HA1B 1640 2 164.0 164.0 19.0 SR T
§GBIE5553"'ié§T6'T'""““"iéi?é"T'Eﬁéf""""f"fh"'”"'“'h‘"'”"'""""'"'" """""" TTTTTTT
BAZB  B14.0 da  614.0  22.0 3. S
MA-3 b
HA-4 3-c
MA-5 3d
_________ _3-8 .
§Gb-tota1 614.0 614,0  22.0 _ R . ] '
HA-6 134.0 6-a- . 134.0 . 6.06-a - -134.0. 2.5 6-a - 138.0 25.0-1-0CT - 700
: o b 6-h 340 7.0 c-0fT 400
. 6-c 3.0 7.8 €-0CT 500 o
EGB'ESEai e '154?6" R C-GCT 900 L-0CT 700 T
“HA-7 2400 7-a- - 240.0 - 9.47-a ' 240.0 37.0 78 2400 37-0 1-0CT . 2200
Sub-total 2400 zéﬁfﬁ“"""'""""" T L0 2200 o
HA-8 376:0 _ 8-a - 160.0 27, "
‘Sub- tota] 376.0 o L N N
MA-Q 30.03-a - 30.0 2 5 o a 30, o
§i5~tota1 0.0 7300 o T k
W10 eL0 | o
Sibotptal oLp T N L ' -
MA-11 0 68.0 1l-a 0 69.0 4.0 1l-a " 69.0. 12:0 ia 69.0 ~12.0 C-BC 800
'EGB—totai 69.0 . 63.0 . 4.0 - c C-8C 800 B
MA-12 RO ' _ .
SuB-toiél 32.0 N , B
' 24920 0 m1 €-OCT- 5600 1-0CT= 5100
_ C-86= . 800 Total~ 11500
Hote: C-0CT; open channe] construct1on wrth trapezo1dal sectlon : ' I



Table §-8-1(5/34) DESIGH DESCHARGE FOR DRAINASE FACILITIES
((MALABOK - NAVOTAS 3-YR. KETURW PERIUD;

“Subdrainage area . Pump Statfom .. Gate mﬁramage Channel ' ""“"_'-"“EZEZTZZ?ZR’FZFE““
Code Are3 Code ?ha (mg!s) el ?ha} (mgys) ngf ?h 5 (msgs) Type Le?gsh Code V?lu?e ?
Hi-a-1 AT HTa 078 210 me s 4070 ‘ # g..‘gg‘o c_gg; 850
Subtotal  AlLO 5ii"6"'"3"5""-"“"7":"““"""-':'-"'.'"Efﬁﬁf"""56657"55?’"’3&65’"""""“""“""'
WA 2.0 4% 218.0 31.0 A-2-a. 218.0. 31.0 C-0CT 1700
R ——— | ——
N S R i
Sbfotal LTI TR T C-oct 1000 1-0CT 600 R
WALE160.0 2.2 168.0 2.3 2.2 168.0 . 17.0 G e -
HA-2-A e :
Sub-ietal TIeA0 T 6a.0 2.3 T e e
WA-2.8  614.0 3-a 6140 15.8 3-a EEn i}
A3 3b
-5 4
3-e
N L R SN S
HAZG 134.0 6. 134.0 466 | L Er 30T BT 00 . _
_ 6340 60 E0ET 500
sub-total 13407 155"6"5'"3'6"""_'_7""fmff"'Pff""—ff1"Eiﬁéf"?*T'§Eé7izﬁE?Ti?'fiﬁéunn_"—‘“_""—*"::—'"':
W7 200.0 7-a  280.0 7.2 7-a  280.0 33,07 200" 01T 200 T
Sub-total  240.0 200 7.2 I
W8 316.0 TBa "?EET“E?“S"‘ T
sub-total 376.0 T T TR T T T
RS 30,095 D 1.0 Bea B0 e
Sub-total  30.0 3.0 oo R T
W10 - S1.0 T | ” i
S 1 e e A I
WA-11  69.0 11-a . 69.0 2.7 1i-a  60.0  11.0 11-a - 69,0 - 11.0 C-BC . .- 800
Sub-total | §8.0 . B8.0 . 2.7 . TITTTTTTTTTRTTT T .Eléﬁ'ffff"éﬁﬁf_777""_n """""""""""
FQE:TZ := SE:O-_—— E==smsus == : el S et
T e T e et
om0 TTINs 0 asa - CIrTe 5600 1.001=
: CBC- 7800 Total- 11500
Note: C-0CT:open channel: construction with trapezoidal sect1on., T T

C-BC:Box culvert construction,
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Table 5-1-1(6/34) DESIGH DISCUARGE FOR DRAINAGE FACILITIES
{MALABON - HAVOTAS 2-YR. RETURH PERIOD)

LT L LR ] o mo o T

-t

Subdrainage area Pump Stat {on Gate Drainage Channel Reguilation Pond
““Code | Area  Code D.A,  Qp . Code D.A. . Qp . Code D.A. . Q. Tvoe Tength Code Valupe Area
(F W ol iy o - 20 RGN W . W
HT-4-1 311.0 4-1-a 411.0 4.8 4-1-a 413 227.0 27.0 €-0CT 2000
4-3°b  411.0 49.0 3-1-b 184.0 24.0 I-OCT 1600
Sub-total  411.0 allo a8 T Efocf'""iéﬁo 1-ocT 1s00 T
HT-4-2 218.0 T2 218.0 28,0 4-2-a 218.0  28.0 C-OCT 1700 B
Sub-total  218.0 ST coer e
MA-1-A 113.0 1-a  113.0 1.4 1-a' 113.0 11.0 i-a 11.0 [-0CT 600
: _ i-b 1100 C-0CT 1000
Sub-total 113.0  113.0 1.4 T ¢.0CT 1000 1-0CT 600 -
HA-1-8 164.0 2-a  164.0 1.6 2-a  164.0 16.0
HAC2-A T 2b
Sub-total  164.0 1880 1.6 T
¥A-2-B 614.0 3-a  614.0 11.5 3-a T
MA-3 3-b
MA-4 3-c
HA-5 3-d
3-.e
EGE"EEEH 6140 iﬁiif_"‘"ii?é" T ":"" T
HA-6 T134.0 6-a  134.0 3.4 6-a  134.0 21.0 §-a 134.0 21.0 1-0cT 700
- ; 6-b 340 6.0 C-OCT 400
6 3.0 6.0 C-0ET 500
Subototal 10T ”Iéi"@:""@"é". """""""" cot7 %00 Ioct 700
HA-7 " 240.0 7-a  240.0 5.2 7-a  240.0 30.0 7-a  240.0 30.0 I-OCT 2200
Sup-total  240.0 280.0 5.2 T Tocr e T -
MA-8 376.0 8-a  160.0 27.0 h
Sub-total §?6.0 ------------------------------ T )
MAQ 30.0 g-a 30.0 0.8 9-a 30.0 o
Sub-total  30.0 .0 0.8 T o o -
HA-10 91.0 i o N )
Sub-total  91.0 T - i
HA-11 T69.0 13- 69.0 2.2 1l-a 69.0 10.0 1l-a  69.0 10.0 C-BC 800
Sub-total _ 9.0 69.0 2.2 . - . o T eBc a0 - o
MA-12 32.0 o o ) )
Sub-total  32.0 . e ]
2492.0  1775.0  30.9 C-0CT= 5600 1-DCT= 5100 }
$-BC~ 80D Jotal= 11500
Hote: C-0CT:open channel construction with trapezoidal section.

L-BC:Box culvert construction.
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Table 5-4- 1(7/34) DESIGH DISCHARGE FOR DRAINAGE FACILITIES
(EAST OF MAWGANAN 10-TR, RETURR PERIGD)

“EZEE;Z?;QEE-;;ea Pump Station Gate fﬁﬂ Drainage Channel o _ Regu]ation Poné
Tlode hrea  Code DA, p . Code D.A, . Qp  Cod fote HATRTT ?}55"EEE§EE' EB&E"GE?E&E”A?EQ"
5 W iy Gy ol " Thay oy 7 (m3) (n2)
B 166.6 1-a  166.6 10,0 1-a  166.6 28.0 1-a 83.6 14,0 C-0CT- - 1100 - -
_ 1-b 830 17.0 C-0CT <700
Subetotal 1866 ieeNe 1000 T _ : T
Bz AL 2.a | 241.7  13.0 2.3 241.7  20.0 2-a-1 11.0  11.0 C-0CT .. 760
: . - 2-a-2  15.0° 15.0 C-0CT .. 550
2-a-3- 200 20,0 C0CT 700
b 743 130606 800
Sibtetal 2AL7 aaty 1.0 UL ey ae00 o -
£4-3 T272.23-a  272.2 5.13-a  272.2  17.0 3-a-1 .B85.2  6.0.C-0CT . 600 3-a 21300 - 7100
_ - 3.a-7 180.8° 10.0-C-0CT . &8 . y
3.3 1017 12,0 G-0CT SR
_ 3 80,5 8.0 C-0CT - 700
Sub-total T Y S U eoet meo - 23300 7160
E¥-4  195.04-a  195.0 3.0 4.a  195,0 18.0-4-a-1  95.7 9.0 I-0CT 350 4-a 39000 13000
: : 4.3-2  141.5  13.0°1-00T - 350 _ R
_ ' d-a-3 1950 18.0-1-0CT - 400
§EE'iBEa1"‘19§'6 X 3. R ST TTI.00T 1160 39000 13000

Totatl 8155 . 875, 53l ‘ . : ¢-0CT - 7300.0 - 80300 - 20100

g ~I-06T -1100.0 o '
Note: C-0CT:open chanpe} construction with trapezoidal section. B P R o
I-GCT:open channet 1mproverent w1th trapezoidal sectton

Table 5-4-1(8/34) DESIGH DESCHARGE EQR DRA[EAGE'FACILITiES
(EAST or HAHGAHAN 5-YR. RETURH PERIOD)

Subdrainage area “Eﬁmp Station _ : G;tg o Drainage“Ehanne! C o Regulation Pond
“Code  Area Code D.Ac . Qp. Code D.A, ;§_~— 'EBEE """""""""" 9""f§5é"'iéﬁéiﬁ' ESEE'-GETJ&QU'RFEQ'
) T Gy @il ©* s wdls) OC Gia <@§ s) @) - () (w2)
£M-1 166.6 1.2 166.6 ~ 9.0 1-a  166.6 27.5 l-a ~ 83.5 13.0 €-0CT - --1100 - - . '
"1-b 830 15.0C 700
Sub-total  166.6 'Iés"é'""'é'é"'""'"""""'"""""""'""""7f """"
Ed-2 241.72:a 2817 11.0 2-a 2417 28.1 2-a-1 1.0 ,
o 2-3-2 16,0 14.0°C-0CT
5.a-3 . 20.0 1810 C-OCT
26 743 11.0 C-0CT
Sub-total 2417 a8t w0 T ey aeee.
s Da a2 bt aa 3728 1605 Bacl 852 5.0 C0CT 600 A 16000 5000
: . 3-a-2 1508 9.0 C-06T - 500 _ :
3.a-3 191.7 11.0 C-0CT 900
3-b° 80:5 7.0 €-0CT - 700
T B C-0CT -éion T 18000 6000
B4 195.0 A-a 195.0 2.0 ha  195.0 17.9 d-al . 95.7 9.0 I-0CT . 35D 4-a 33000 11000
_ ST haz s 1300 100 30 -
f-a-3 195.0 17.0 I-0CT 1 400
Sub-total 1950 1es.0 .0 T T 1-00T 1100 33000_'11000-
Total T ST 00T 073000 - 51000 17000
: 1-0CT 1100.0.
Hote: €-0CT: open channel construction with trapezoidal section. S '

I-0CT:0pen channel improvement w1th frapezoidal section.
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. Table 5 4 1(9/34) DESIGH DISCHARGE FOR DRAIHAFE FACILIT!ES
(EAST OF HANGAIAN 3-YR. RETURN PERIOD)

e ] : ¢ Lt =n unnuauu-umnnnsuqu.nnmuxusuuunazu=u===:m==umna=

Subdrainage area i Pump Station . . Gater' : : Drainage Channei Regulatton ‘Pond
7'63&é7"“hfﬁF55"' tods DA o tede BA T o tode oA ?Qﬁéﬁuiéﬁﬁiﬂ* EB&E“‘GBEG&Q"AQea N
© (ha) . {ha) (m3!s) . (ha) (mgls) ' (ha) {m3?s) . {m) {m3) Em§1=_
X 1666 1o TI66.6 6.6 Lom T166.6  23.0 1-a 83.6  11.0 C-0CT 1100
-1 ) Sk b 830 139601 700
Sub-total  166.6 . 166.6 6.6 . - - cocT 1800 o
B2 A7 2oa o 241.7 . 8.0 28 . 2817 . 23.0 2-a-1 110 9.0 C-0C1 750
En-2 U o nes R SR 150 12,0 6-0CT 850
' ' . ' 9-3-3  20.0  16.0 C-0CT 700
_ 2b 743 100 €-OCT 800
Sub-total  2ar.7 . a1 9.0 . . TTTCet 2800 T ’
Ef 270.2 3oa 212,235 3.a  272.2 18.0 3-a-1 . 85.2  5.0.C-0CT . 600 3-a 17100 5700
Ht-3 2.2 3a HRLo " & 3-a.2 150.8 B0 CL0CT 500 =
S = $-a3 1917 10.0 C-OCT 900 :
_ _ 3D 805 6.0 C-0CT 700
§GE"E525?_'"555_5__-"f_f77§§§:§_ff73;§h'"f’“Ti?Tff~"'f —————————— eocT 2700 17100 - 5700
=Ff' T80 dea o 195.0 - L5 - 05.0 15.0 A-acl 957 8.0 1-OCT 350 f-a 30600 10200 .
EN-4 . 19808 1 R R R Y 4a. 14105 11.0 1-0CT 350 e
o e 423 195.0 15.0 [-O(T 400
§5£'ESEET"'~i§§'6 """""" iéﬁ'ﬁ"’rfifﬁ"'"'"'f. """"""""" T o0 1100 30600 10200 .
: - T T oot 73000 47700 15900
Total 8755 . 815.5 206 | - C-0CT 7300.0
Note: - C-OCT: open channel construct:on with trapezaidal sectlow. :

I OCT open channel 1mprovenent w:th trapezordai section.

. Table 5 d 1(10f34) ﬁES[GN DISCHARGE FOR ORAIRAGE FAC!LITIES
' (EASI OF MAKGAHAN 2- YR, RETURN PER[Oﬂ)

B T T L e ey e

”Sdhdréihagelﬁfeé  Y Pump Stat1on ‘__' Gate : _'- o Dra1nage Channel o _Regulation Pond

Code . Area 'Codéf_.D.A

;Codef 'dee Type Length Code Voluge Area
o (ha) o :(ha) (mgIS) o (ha) (m39s) o (m) M) (m2)
EM-1 - 166.6 1-a - 166,86 5.3 l-a 166.6 121.0 1-a 83.6  10.0 C.0CT 1100
S T T T b 830 12:0 €0CT 700
Sub-total  166.6 . SN DN f" f_—_ T oot igeo T
M2  281.7 2-a 7.32:a - 2817 21.0 2-a-1 1.0 8.0 C-0CT 750 )
. | Z-a-2 - 15.0 11.0 (0T 550
2-3-3 20,0 15.0 C-OCT 700
_______ 26 763 90 C-00T 800
Sub_total 2417 2417 7.3 T e a0
EH-3 272.2 3:a . 272.2. 2.7 3-a . -272.2 12.0 3-a-1 -85.2 4.0 C-OCT 600 3-a 16500 5500
i 3-a-2 150.8 7.0 C-0CT 500
- 533 191.7 9.0 C-0CT 909
i - 3b° B05 60 C-OET 700
Sub-total | 2722 L2722 277 T C-0CT 2700 16500 - 5500
EH-4 . 195.0 4-a' S 195,00 1.0 A<a © 195.0 ° 14.0'4-a-1 . 95.7 - 7.0 I-0CT. - 350 4-a  .28800' 9600
BRI -;Lt';ﬂ;-;; = T g 1R 0 IO 30

. A-a-3 195 0

: 195 n 1. e ; : 280D 9600
Total : 875 5 | . 875, 5 163 - CC-0CT 73000 45300 15100

Note._f = C~8€T 1open- channel construct fon' with trapezoidal sect on.
CT: open channﬁl imnravement with: trapezoidal sectlon
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Table 5-4-1(11/34) DESIGH DISCHARGE FOR DRAINAGE FAcu'mc's '
(MEST OF 'HANGAHAN 10-YR. RETURN PERIOD) -

-un-uu-uuuunnnn.nhuﬁnu-unﬂ:l!-un:u:usnnnuu-nnnnun-nn:-nnﬂl-ﬂhdnumﬂrxuna:‘iﬂuu

Subdrainage area Purp Station Gate - : Drainaga Channei T Regulation pond
Code - Are " Code Code Type Lepgth Code Vol
R Nl R N NG
WM-1 912.1 1-a 912.1 53 8 1-a 912.1  87.0 t-a-} . 71.1° 16,0 :-OC{ A00
“g-2 -10;.4_ -14.0 €-0C] © 250
: -a-3. 107.4 - 14.¢ J<0CT- . gg
-a-4 %g I S D 38 L1 OO ‘
-a-5 .4 - 31.0 1-0CT 1000
-b-l 638i6. . BL.O 1-0CT 'goo
~b-2  744.4° 71,0 1-0CT: 158-
-e=} 92,0 0 18,07 1-0C] 500
wCud 1%4.3 22.8 06T L0
-g-l S.g - 15,0 1-0CT ¢ (0
g=2  131.h 22;3 <0CT - 00
-8 268.0 39, \-88[ i\
-f-1 - 8l.% -14.8 C-0CT 50
-f.2 - 32.8 . 22,0 C-OCT 50
-f-3 167.7 27.0 C-O007 = 00
912.1 912. 1 53 B 912.1 - o ~0CT 7450 C-0CT ;- 2250 i
T © G-BC :OrTota{- 9700
- 514.4 2-a 514. 4 "13.4 2-a a-1 82. 10.0.1-8CT - 900 2-a 15500ﬂ 52000
-2 2-b 514.4 49,0 -a 2 162,72 -1 g I1-0CT 1000 . _
307.0 - 30.0 I-0CT - 1000
7- c 5h.8 .. .0%‘—0{:", 850
2-d-1 99.5 . 11.0 C-0CY- :: 500
2-d-2 - 15h1.4 %g;g-c-oc_, - . -850
_ 2-d-3  207.4 .0 C-0C 1140
514.4 514, 4 13.4 o . . 1-0CT  3750.0 C-0C 2150 155000 52000
_ - " C-BE VR { taI. 5600
-3 . '683.2 3-a 683.2 . 23.23a = - -~ 3-a-1 804 11.0-1-0CY ¢ o750 -3-a 209100 69700
WH-3 ) b - - :3-a-2 - 120,00 12.0¢1-0CT <1000
3-c 683.2 65.0 3-a-3 -%47.4- 20.0 I-0CT - 300
: 3-b. 249,08 .. 32,0 1-0CT. - _'-%00 *
3¢ 456.5 '+ 44.0. 1-0CT.° " 2 53
©o3-d-1 7601 14,0 I-0CT . .- 300
3-d-2 - 95.0 . 17.0-1-0CT . 800
3-e-1 . 88.8 15.0 C-0CT 600
3-e-2 -124.4 - 21,0 1-0CT . 550
J-ful 89.8 14.0 C-QCT- 440
3-f-2  110.4  17.0 C-0OC 550
1-f-3  140.2  22.0 C-QCY 560
3-g-1 . 57.2 11.0.C-0CT goe
3-9-2  B6.,5: 16,0 C-0C - 600 -
683,72 683 2 23 2 . . o 1-0CT  6350,9: C U{ZT 2160 209100 69?00
: . . _C-BC J0 Total 9450
WH-4 1427.6 4-a 1427.6 '50.0 4-a- o - - 4~a—1 51,2 .0 -OCT-----.?* 5 4—a 3309&0 110300
_ 4- 4-a-2 100.5 " 10,0 1-0LT gﬁg
4.c 1427 1] 102 0 4-a-3 146.}1 4.0°1-0CT . Sgg - -
A-a-q - 177.2--017.0 T-QCT - 500
fua-b . 21.7  24.0 1=0CT:. .1330
4-b- .. .386.7 ...32.0 -G T 0400 -
4-¢ 927,37 750 F;,5-1330 _
A-d 1233.7 - 92,0 ~OC[- 1000
4-6 142;.6 102.0-1-0CT - - 400
fifl1 g 250130 G001 _200 :
§-f-2 2.8 - 16,0.C-0CT - - 600
4-g-1 102.1 7;3* =0CT -+ 500
Gy 113.5 -10.0.1-0CT ¢ -508
4-h-1 80.7 © 13.0°C-BC - 600
4-p-2 136.3 -21.0.C-BC 600 -
RERR G I Rde
4-1-% 524;4 28.0 1-0CT - ‘1358-
§-i-3  272.3 3.0 1-0CT ' ;,503_.
4-1 7 841,09 47,00 ap
A-k ---128.4 0 23.0°1-0C1 - 80D
4-1-1  -497.1 - 19,0 250°
4-i-2  139.8 .- 28.8 S350
4.m 62,1 12.0. 600 -
4.y . L0202 219,00 30 i
4-0-} 6824 - 8.0 900 -
4-0-2  126.2 . 14.0. 00
Suh- total 1427.6 1427 6 50 g 1-0CT 15650 330900 110300
: C-80. 1450, 9250 .
HWH-5 2?? 3 5 & 2171.3 1.2 5-a 27? 3. 40 G a1 78,3 001450 Hea ?9500 255_410 o
I o s gz’ 101.9 = 19.0" 400 - - L
< bl 101.5 -Ig.—O; '
- b2 142,4 . 23,0 h )
. L ¢ 213 o A0,0 1 3 LT e
Sub-total 277 3 27? 3 7.2 : o CI-0CT . 900: =00 135 o 79500 26500
: . _ » : é oc 1""0_ . 228 Lo
Total . 3814.6 _3814.6 147.6 S 1. DCT 34100 C- OC] 11600 775500 258500
Hote 1-0CT;0 hannel 1 me t. ith trapezotdal sectien ¢-B 1450 Total . 46550 -
: en channe rovement w ra .
C-8C: bog cuﬁvert con ITIgructlon p
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Table 6- 4-1(12/34) DESIGN DISCHARGE FOR DRAINAGE FALIL!T[ES o
(HEST OF MANGAHAN 5-YR. REIURMN PERIOD}

LT T

_ Suhdrainage area Pump Station _ Gate Dralnage Channel

nnn--nnnuuusu-unqxﬂnuunulﬂ!luunhnunhaum-suna-nnw--nunn-u-nu-n#nnn-gusnznnnnuannnpunnnnnnuqu

Reguiation Pand

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

y-117

Code Are Code Code Type Length Cade ¥ Iu re
G ?EEL.E'.@?&! B iy T ??3 w68
HH-1 912.1 1-a 91? 1 46,0 1- a 9i2.1 18,0 l-a-1 .71.1 g.g G- CK 500

o 1-3-2 107.4 13,0 C-0C] %50

LA -a-3 107.4 13.8 i~ E[ :
-a-4 '1?7.7 18,0 1-0CY - 7
-a-5 2 7.2 27.0 [-0CT 1
-B—l 638. 55.0 1-0€]
~b-2° 7434 64.8 1-0C 165
-c-1 92, 17.0 - El 500
~-¢-2  114.3  20.0 100 gﬁﬁ
~d-1 85, 53.6 I-0C] 38
-d-2 131.3 0.0 1- E 8
T A ombn
C -f—% _32.3 20.8 C-0CT 450
. o -f-3  167.7 25,0 €-0C 600
912.1 912 1 46 D 912.1 -0CY 7450 C-0C 2250
- : e ¢-BC - .. 0 .Tota 9200 :
WH-2 514, 4 2-a 514 4 12 0 2-a 2-a-1 - 82.5 9.0 1-0€T 909 2-a 138006 45000
: Z—b 514 ] 44 0 2-a-2 162, 17.0 1-.0CT 1000
2 2<b 307.0 27,0 1-0CY: 1000
. 2-C 5.8 : 8.0 I-OCT 858
2-d-1-  99.5 '11.0 C-0CT 50
- 2-d-2 - 151.4 16,0 C-OCT 550
o 2-d-3207.4 . 21,0 C-0CT . 1100
514.4 514 4 12 0 1-0C7 3750.0_6-06{ 2150 133000 46000
R CBC . OTotal 5800 .
‘W3 - 683.2 3-a -683.2 20 0 3 a B 3aa 1 80.4 0.0 I-0CT 750 3-a 183000 _61000
. : g ~b Ve 3-a<2 120.0 5.0 !uﬂg 1000
- 3-e " 683.2 58 0 3-a-3- 147.4 18.0 I-0CY 300
: S 3b 248.8  29.0 I-0CT 300
: 3-c 456.5 39.0 I-0CT 2350
3-4-1 76.1 2.0 1-0¢1 300
1.d-2  85.0 5.8 é—ot‘ 800
- 3-e-1-. ‘BB.B 4,0 C-0 600
c3-e-2 124,40 19.0 &-OC - 550
af- % 89,8 3.0 C-0C 400
3-f- 110.4 16,0-C-0C 550
i 3-1-3 140.% JD;S]C-UC__ 550
- 3-g-1 57,2 10.0 ¢-0C 400
3.g-2 B6I5  14.0 C-OCT 600
6&3.2 683 2 20 0 - ELOET 6350 1] C-OC{ 3100 183000 61009
o . C . CBE UUUT0 Total 450 -
WH-4 1427.6 4-a 1427 6 45,0 4 a e - vd-a-l 1.2 5.0 T-0CT 350 4-a 258000 86000
Py 4-a-2  100.5 9.0 1-0CY 900
4rc 142?.6 91,0 4-a-3 "146.1  13.0 1-0CT £00
S 4-a-4 %77.2 16,0 I-OCT - - 500
- 4-a-5 1.7 - 21,0 1-0CT 1304
4-b° . 346.7 - 29,0 [-0C] 400
4-C 927.3  67.0 1-0CT - 1450
- 4-d 1233.7  83.0 1001 1000
- 4-e  1427.6 . 91.0 1-OCT . 800
4-f-1 53.5 - 12,0 C-OE“ 400
§-f-2 2.8 13.0 C-0 600
4-g-1. -102.1 16.0 [-OCT - 500
4-g-2 1]4.5 15.0 E-OC] h00
iy 4-[-1 '80.5 12.0 C-BC 600
o 4-n-2 136, 19.8 C-BL 600
. .4 -% 136.3. 19, €~EE, %50
: N 164.2 . 19.0 I-Q 200
i 4-1-3  224.4 25.0 I-0CT 1350
4-i-4- 272.3 30,0 I-0C 500
4 441.9 42.0 1.0 . 900
o4k 128.4  21.0 I-OCL. 800
. 4-1-1 971 18.0 [-QCY 250
4-1-2:139.8  25.0 1-0CT 350
dam - . 62.1 11.0 E~D 600
oy e
_ L 4-0-2 126.2 . 13.0 1-0CT . 1300_ -
Sub total 1417 6 . 142? 6 45 0 ' I-0CT ISﬁSO'CLOCI. 2150 258000 85000
_ : . v CoBC . 1450 Yotal (19250 _
Hit.5 - 277 3 b-a 277 3 6. 0 5 -4, 277 3 36.0 a-%‘ : 38.3 14.0 C-0CT “400 5-a 63000 21000
b ~oa=2 106 17.0 €-0CT 400
NS e O
<. 277.3° 36,0 1-0CT 350'
.Sub total 277 3 ) ‘2?7 3 . I- 200 €-00 ._%%50 63000 21000
Il B .0, Total . 2260 _
'.Total 3814 6 " 3814 6 120.0° 0] 34100 C-0C '11008 - 642000 ?14000
- : ; 1450 Total .. 46550 - o .
Hotes. E OET_ on. channel 1ngrovement with trapezoidai section L S
. -8 :bo cu]vert construction
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Table 5-4-1(13/34) DESIGN DISCHARGE FOR ORAINAGE FACILITIES

Drainage Channel ..

.......
81175&7&&L&LL&2
. 1118{451111&31!2

Aﬁ‘11lJWRUAWAUQJA*EanRJDUTI

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

Gate

Pump Station ) _ ] _

ey S Bl ol Uy oy By <'m?s') i N )

Subdrainage area
Code
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Tab]e 5-3- I(MISQ) DESIGN DISCIIARGE FOR DRMNAGE FACILITIES
! . + - (HEST OF HANGAHAN 2-YR. RETURN PERICD)

u—uuu-uuu-nu-n-nu:nuun-uH!ﬂﬂun-“unhtw-r--nanuu-:---nu-nn---nuuansnnauunn-uanunnuhnuuunhhunnn--nnu-nw--uunnnnw-nu.an-u-‘-‘up-

Subdrainage area Pump Station © Gate i Drainaga Channel Regulation Pond
Lods: Are  Code - Code Type Length Code Volume Are
O - O . N NN L 1 i A ) W - 1

WH-1 - _912 11-a 912 1 32, 0 1:a 912.1 . 62.0 l-a-1 71.1 7.0 C-0CY 00
C T -a~2 . 10/.4 138 .-3 [ Al
-a-3 * 107.4 - 10.0 8 © 250
~-a-4: 157.7  15.0°1-0C1 - - 700
«g-h 237.8. 22.3 ~SE[ i lﬂﬂg
<b-1 - 638.6 - 44.0 I-0CT 900
-b-2 744.4 51,0 I-OCT 1650
mCe] gz.g 13.0 I-0ET . 500
1-6-2 1143 - -16.0 1-0CT 50
—d~% g5.4° 11.9 I-0CT 00 -
-d-2 . 131.5 16.0:1-0 00
-@ .208.0  28.0 I-0CT - 600
-f-} 81,5 10.0 €-QCY 450
~f-2 32.8 - 16,0 C-OCT 450
_ ~-f-3. 167.7° '20.0 C-O0CT ° 600
9i2.1 912. 1 32 [ 912.1 - 1-0CY 7450 ¢-0CY 2250
o - : : : {-BE. L Q-Totai. 9700 .
WH-2 : 514 4 2 a 514.4 . 8.2 2-a . 2 a-1 ' 827 .~ 7.0 I-0CT. 900 2-a 101100 33700
_ : 2-b © 514.4 36 0 2-a-2 162,72 13.0‘1;GCT 1000
b 307.0 22.01-0CT 1000
2-C ¢ 558 7.0 1-0CT - . 350
o 2-d-1 995 - 8,0 C-0CT 500
2-d-2  151.4 " 12.0.C-OCT- 50
. 2-d-3  207.4 . 17.0 C-06T . 1id0 S
514.4 B 514 4 8.2.- 1-0CT 3750.9Q C-BCI . 2150 ¢ C101100 33700
. : . : o Coove . E-BC - 0 Jotai - 5900 - _
W-3 683.2 3-a 683 2 -15.0 3-a - -~ "3-a-1. . 80.4 . a;O'E-OEj, "750 3-a- 114000 38000
S ‘ . . 3-b - - 3-a-2° 120.0  12.9-I-0(T - 1000 :
: 3¢ 683,72  47.0 3-3:3 --147.3 - 15,0 1001 300
: 3.b 249.8 .. :24.0 1.0C 300
3.¢ . 486.5° -31.0 1-0CT 2350
- 3-d-1 -76.1 - 106.9 .J-GCE 300.
3-d-2 96.0 12.0 &-OC, 800 -
- 3-e-1 - 88.8 11.0 €-OCT . 600
~3.e-2. 174.4 T 16.0 E—GC_ . BAQ
3-f<1 89.8- 10.0-C-0CT- 460
3-£-2  110.4 13.0 G-0CT 550
3-f<3 140.2 16.0-C-OCT. 540
3.9-1 57.2 8.0 €-0C7 400
3-g-2  86.5 -12.0-L-0CT: . 60O
- 683.2 - : 583 2 15 0 L ~ I-0CT  6350.0 C-0CY . 3100 1145000 38000
: ; IR _ C=BC 0 Total; 450 . :
~ HHM-<4: - 1427.6 4-a 1427 6 34 3 4:a <, = 8-@-1""-51.277 4.0 I1-06T 350 4-a 156300' 52100'
C o e 0 4-b. - .= o 4-a-2 0 100,56 7.0 1-06T Qb0 - .
f-¢ 1422.6 © 72.0°4-a-3 146.1 "11.D-1:0CT 7 800
_ o . 4.a-4 %77.2 13.0 1-0Cf- - 500
' 4:a-5 - 281.7 17,0 1-0CT - 1300
1-b -346.% 23.0.1-0CT - 400
4-C 9%7. 54.0 .1-0CT 1458
-4 - 1233.7: 66.0.-1-0CT. 1000 .
K 1427.6° 72,0 1-0C7.. 8D
4-f-1 53.5 9.0 ¢-0CT - gt)
4-f-2 . 92.8 12.0 C-OCT . 60
4-g-1 102.1 13.0 I-OLT 500
4?%‘2 114.5 = 14.0 1-0CT 500
4-n-1 BO.% 10.0 C-8C 600
4-h-2 134, 16.0 C-BC 600
4-i-1 '136.3  16.0 C-BC_ 250
4.1-2 164.2 14.0 I-0CT 200
4-1-3  224.4  20.0 I-OCT 1350
4-1-4 272.3  24.0 I-0CT 500
4- 4%1.9 34.0 1-0CT 960
4- 128,4  17.0 1-0CI 800
4-]1-1  97.1- 14.0 [-0CT gso
4-1-2  139.8 '20.0 1-0C] &0
- dem 62.1 9,0 {-0C] 600
- 4-n 97,2 13.0 C-0( 550
4-0-1 67.4 0 1-0CT 800
4-p-2  126.2 10,0 I-0CT 1500
Sub- total 1427.6 - 1427 6 343 : : I-0CT 15650 C~0Ci 2150 - 155300 52100
_ . : : C-BC 1450 Total = 19250
HH-5- 217.35-a . 277,30 3354 2717.3 - 79.0 a-} 718.3 110 EfOCt 400 5-a 53100 17700
' ' I o o - 101.9 ° 14.0 C-OCT AG0
b-1 101.5 . 12.0 C-OCT 550
b-2 152.4 15.0 I-0CT 550
C 277.3 29,0 I-0CT - 350
Sub- tutal 277 3 271,333 1-0CT 900 C-0C % 8 63100 17700
. ; _ C-BC- - 0 Tota 225 _
Total - .. 3814, 6 ' ‘3814, 6 92.8 I-0CT 3 00 ¢-00 11000 424500 141500
C-BC 450 Tota 46550
Kotes -ﬁcr open t“hannel construction with trapezoidal section
: culvert canstruction

: -BC:bo

v'-'-1 19



Table 5-4-1(15/34) DESIGN DISCHARGE FOR DRAIMAGE FACILITIES
{SAN JUAN 10-YR. RETURK PERICD)

‘EEEEFE?REEZ'EFEQ"’“-""FEBS'§ES§?55"'"""' Gate Drainage Channel Regulation Pond
Code  fres Code OA ods) % Tia) (adls) iy (msf’s) e Lepgth Godo Vol Arce
e 5u132"E“555?3'"“3575“§f§:§“"5§§.e 4.0 C-BC 2080
Sub-total 2830 T 3.0 T C8Cams0 T
S1b2 T 3L.0 52eb 31,0 7.0 5.2-a 31,0 7.0 C-BC 800 -
Sub-total | aL.o TR 3o T A
Sl TTTIRRG Todea137.0 8.2 7ol-a  137.0 28.0 7-l-a 130 28.0 C.BC 1600
7-1-b 1190 7.6 7-1-b  119.0 26.0 7-1-b  119.0 26.0 C-BC 800
Sub-total  256.0 756.0 15.8 am6.0 e
SITn 02,0 12ea B0 4.1 7-2-a  50.0 110 7-2-a  50.0  11.0 C-8C  BGO T
7-3-b 42,0 3.97-2.b 420 11.0 7-2-b 42,0 11.0 C-BC . 500
Swb-total ez 9.0 8.0 g2.0 T CBC isen T
$1.8-1 87.0 8-1-a  87.0 6.8 8-1-a  87.0 17.0 8-1-a  87.0  17.0 C-BC 1000 =
Sub-total . 81.0. . 8.0 6.8 g7.0 . c-ac oo T
SaBer E0.0 Botea  BO.0 4.2 B.2-3  59.0 11,0 B-2.a  §9.0 11,0 C-BC . 1100
Swbtotal | 59.0 Y 8.0 T C-BC . a00 TS
SI91 94,0 - “9o1a 70.0  15.0 9-1-a  79.0  15.0 C-BC 1400 -
93-b  15.0
Sub-total 4.0 wo T t-BC o T
$3-02  187.0 9-2-a  187.0 0.5 8.7.a  187.0  40.0 9-2-a  05.0  20.0 C-BC 1000 'ﬂn
95.b  92.0 20,0 C-8C 1000
Sub-total 187.0 w0 e X cee 00 i
§3-0.3 62.0 0.3-a 2.0 3.5 9.3-a  62.0 14.0 9-3-a 6.0 14.0 C-BC 850
Sub-total . 62.0 62.0 3.5 6.0 c-8c 8o T
$10 T 100.0 10-a 00,0 4.9 10-a . 109.0  21.0 10-a  109.0 21,0 1-0CR - 1300 -
Sub-total  109.0 109.0 4.9 9.0 TTTTTTTioeeR aso0
Total . 1260.0 852.0  52.7 1260.0 I-0CR 1300 C-BC 12300
Fotal 13600
Hote: I-0CR:open channel improvement with rectanguiar section.

C-BC:box cuivert construction,

V-120



© Table 5-4-1(16/34) DESIGH DISCHARGE FOR DRAINAGE FACILITIES
{SAn JUAN 5 YR. RETURN PERIOD)

n:5uuz==n===unuuu-zu-au-u--u-a-uu-n--uuuu-nuu-nu

ERMEEENMEEORORR R G2 AT P Y RS nm

Suhdraihage area Pump Station : -Gate S : Dralnage Channel Regulation Pond

TR R B T G o e o i W
ode (ﬁe? oo (ha) (mg/s} Code  ids (mgls) -e Qin (ma?sJ Type Length Code Volure (r'fn?"i‘

S S e N R R N AR S SO E SN R ML S N DAL RS O e

S50 W0 - T Bl 283.0 . 4D.0 b-l-a  283.0 0.0 C-B 2080
Sub-total -'555"5_“i'__f'f_'f'"?"ffh"”'ﬁ """"" 830 T Taos0 T
si52. 3.0 52.b° 310 - 6.0 5-2«a 3.0 6.0 C-BC 80D :
Sub-total | 3100 - 3.0 R g0
5J-7-1 256.0 7-1-2 e T BT E'ELL7VHE§?.0 25.0 C-BC 1000
S 7-1-b 1190077 6:17-1b 1190 20.07-1b 11900 240 C-8C 800
-§JE—EBEa1 P 256.0 TY; 6.0 ""f"‘ff“f'i'f—‘f"'"‘"""""iééé """"""""""""""""""
§3-7-2 0500 T B0 33 TzeaE00 0.0 12ia 500 10.0 Cope 800
7-2-b 42,0 3]17-2b 4200 10.0 7-2-b 42,0 10.0 C-BC 500
' §;£~total o T 92.0:'(‘5,4 ) ."‘92.3 N cBc w0 -
SR TE OB e 810 Bl B7.0 150 8-1- a 8.0 15.0 C-BC 1000 '
EGE-EBEal 87,0 T -37.67'"75;1 '7""f"'ffaz.a_—""f' i 7”"ﬁ"ff'_f"7f“'"é'66*"""i656 ------ R
$J-8-2 . - 590823 _mo 3.48-2-a . 50.0. 10.08-2-a  59.0 10.0C-8C . 1100 o
Sub-total 9.0 590 T3.4.-.. 59,0 TR e, T
s9-r e 9.1 79.0 14 0 9-1- a"_"_3§_0 14.0°C-BC 1400 '
. 9015150
§G£“E5£at vy -!:-,{; o 7 B '"""E“ﬁé' ""iiéé"'”'"""“""""""““"
§0-9-2 187. 09- 2-a 1870 7.3 9-2-a 187 0 36.0 8-2-a 95.0  18.0 C-BC 1000
K 9-2-b 920 8.0 C.BC 1000
§uB'E8t51 187 o‘ 7; 18? 0 73 ., 18,0 ) T e 200000 T
$39:3°  62.093%a 620 2.8 o 62.0 13.09-3-a  62.0. 13.0C-0C. 850 .
‘Sib-total : 62.0 - . 62.0 .-2.8 . . 620~ . . cac. e
53510 109.0 10-a.  109.0 3.2 10-2 199.0 “19.0 10-a 1030 19.0 1.0k 1300 '
' §éB‘EEESi"_36§_ﬁ'"_f_ """"" 66'6"""3 7 '—f777'fiaﬁféfff—j'—fﬁ'-7-"_7"'~_f-"f7~"-i-ééé_"_15667_"‘"““-f' """""""""
Total 12600 T852.0 411 1260.0 1.0CR 1300 C-BC = 12300
- : Tetal 13600
tote: 1-QCR: open channel 1m¥rnvement with rectangular section, '
) C—BC hox culvert cons ruction. _
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Table 5-4- 1(17/34) DESIGH DlSCNARCE FOR DRAlﬂAGE FACILITIES
(SAN JUAN 3-YR. RETURN PERIOD)

{-BC:box culvert constructwn

¥-122

”ESESFZ?EZEJZFS& Pu;;g;;ﬁ;;“ ) Gate - Brainage Eﬂgﬁnel T Regtﬁatiun Pond i
ol e Gode BT o ) (mg/s) bk ey o LE?QV Code "yl ey
Seel o as30 “5.1-a "553373'"f33f5°§fif§"“5353,o 36.0 680 2050 v
Sub-total | 283.0 T 283.0 T tae Tagsg I
S5z 3.0 U5 310 6.0 524 31.0 - 6.0 C-BC 80D B
Sw-total 3L TTTTTEe T T gio T
Sl TOR6.0 Toton 131.0 Ba3 T-l-a  137.0  23.0 7-l.a . 137.0 - 23.0 C-BC 1000 T
7-1b 1190 510 7-1b 11900 20.0.7-1-b, 1190 210 G- 800
Sub-total  256.0 . .. 256.0 10.3 - b0 T e T
1Tz 2.0 T-2-a  B0.0 . 2.7 7-2-a . B0-0 . 0.0 7-2:a . 80.0 - 0.0 C-BC 800 )
750 420 26 7-2b . 42,0 0 8.0°7-2% 420 9.0 CEC . 500
Sub-fotal | 92.0 . 9.0 5.3 92.0 T aeTTas00 T
$2-8-1 87.0 8-1-a 8.0  4.58-1.a  BI.0 1408La_§50 18,0 C-BC 1000 o
Sub-total  87.0 . éi?ﬁ"i’-&?é ------- _“_é;:5""_""““-""__— """""""" _ B T
S3.8-2  59.0 8-2-a  59.0 2.7 8-2.a  59.0 9.0 8-2-a  59.0 9.0 C-BC _ 1100 ) =
Sebtotal o0 T 59.0 2.7 59.0 . cae - mee
Sea-1 . ean o 91 79.0 12,0 9-1-a  79.0 12,0 C:BC . 1400 -
: 1b 150 R i
Sib-total  94.0 T a0 LTI caC a0 .
$3-9-2  187.0 9-2.a  187.0 4.0 9-2.a  187.0 32.0 9-2.a  95.0 . 16.0 C.BC. . 1000 T
T b 9:2b - 92.0 - 16.0:C-BC 1000
Sib-total  187.0 W i T 8700 T e T
393 62.08-3-a  62.0 1.09-3-a 62,0 11, 10 9-3-2 Géjﬁk 11.0 C-BC. .. 850 . )
Sub-total 2.0 . 6.0 1.9 62.0 . .. T B
Si0 000 Toa IO 2 M0 10000 170 Toa 1090 170 100k 1900 I
CSub-total  109.0 wee 2.3 i6§:6'9"°“-"‘"'-'*"_'-'"""_'f'i‘ﬁéﬁ""°i56677f""“ """"""""""""
Total  1260.0 852.0 310 1260.0 1-0CR . 1300 C.BC 12300 = -
Note: 1-0CR:open channe) mprovemnt with rectangular section. ' ., fotal !V'f36_06



ahle 5-4-1{18/34) DESIGH D!SCHARGE FOR DRAINAGE FACILITIES
(SAN JUAN 2-YR. RETURN PERIOD)

Suhdrafnage ;;;a Pump'Station _ 'Gate e ﬂrainaES'Ehannel ‘ Regulation Pond
I N O T T T T e e 5
S351. 2830 TTEla  283.0 32.0 5-1.a  283.0  30.0 C-B0 2080 o
§JBZEEEQ?"'"§§§:6 """" T w30 T CBC2ms0 T
552 30 5-2-b 310 '5.0"5:5:5""" 3.0 5.0 c-8C 80 T
‘ :§55'E5§33"”7f51:5‘f_f_'f-__ff'"?"fif:"f'"fff'fffﬁi:ﬁ'f""""f"'ff‘f"ff'i"f ''''' T s0
S37-1 2560 7-1-a 1370 4.2 7-1-3 137.0 21.0 7-la  137.0 21.0 C0C 1000 T

7-1-b 11900 - 40 7-1-b 11900 1900 7-1-b  119.0 1900 €-BC 800
565'25253"'fééﬁ:éf_ffffiffiéé:ﬁf*'"éjii """"""" %60 - T T e T
§$?? ‘-Eliza* 50.0 2.1 7-2-4 . 50.0  8.0.7-2-a  50.0 . 8.0 C-BC . 800 - o

b #2007 2017-2p 0 4200 8.07-2-b 4200 8.0 CBC 500
565-58555""f§5fﬁ'f_""77""§§f6"'f§f§"'fff'f"ééfﬁ‘**Tff'“°ff"f_ """""""""""" e e T
5181 8.0 8-1-a 8.0 3.6 8-1-a  87.0 13.0 8-1-a 8.0 13.0 C.BC . 1000 ' B
EJE'ESEEE'"f"BE'B """"" e 36 e TBe 1001
5382 . 59.0 8-2-a 5.0 2.28.2a  59.0  8.08.2-a 5.0 8.0 C8 1100
Sub-total | §9.0 . - 89.0 2.2 - 89.0 . cec aeo
S3-9-1 980 - 7 9l 79.0 11.09-1-a  79.0 11.0 C-8¢ 1400 E
- o 9.1p 1510
- EJB"EBESE"'"'ﬁifﬁ'"""7""“"'7;7fffff""'7 """"""" sa.0 T cac 10 7
'5J-8-2  187.0 9-2-a - 187.0 - 2.5:9:2-a . 187.0 29.0 9-2-a  95.0 . 15.0 C-8C . 1000 -
. S TR Tl 9200 1400 €86 1000
5;5’%825?”’1&3"6'""'fffiéifé7f”é:§""7f"7“*iéiﬁﬁ"ff'"-77‘*'7'"7 """""""" B
$3-9-3  62.0 932 62.0 1.0 9-3-a  62.0 10.0 9-3-a  62.0. 10.0 C.BC 850 N
EJB‘ESEQif""Eé'ﬁ """"""" 62.0. . 1.0. 62.0 . T cec 80 ..
53-100 . 109,0 10-a . 109.0 . 1.2°10-a . 109.0. 16.0 10-a  109.0 .16.0 I-OCR 1300
565"5555?'""i6§’5"7"1'f7fi5§f5f7"iféff'"f'fifiﬁéfﬁT'f"""""7"'""ff""‘h”'"7"i:ocn weo .
,fﬁté? 12600 . 8520 22.9 - 1260.0° © O I-0CR 1300 C-BC 12300 :
Note: f 1.0CR: opén channel improvement with rectangular sect1on. Total. 12500

- C-BC:box culvert.cons ruction.
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Table 5-4-1(19/34) GESIGN DISCHARGE FOR DRAIHAGE FACILIT!ES
(HAHDALUYDNG PASIG 10-YR. RETURN PERIOD)

EEEBE;Z?;;a;n;;;ESE“ Pump Statton tate - bratnage Channel R Regu]ation Pond
lode  Area  Code . DA, Qp EB&é""""*“"”“ """"" Bﬁé"""*'"“f """""""" ?;ﬁé"ieﬁﬁiﬁ" EB&E'“GS?E&;"A%&E"
{(ha) (ha) (msfs) (ha) (HBIS) - (ha) (m3?53 (m) (m3) (m2)
el 929.0 5-1-a - 187.0 45.0 1-0CR - 900
_ . 5.1-b  188.0 24.0 C-BC 2500
5:i-ci 45,0 78.0 I-OCR  1000. .
5-1-4 . 120.0  21.0 €-BC. 1400 _
Sub-total  29.0 T Uroem 000 ceBC %o
s 138.0 : © . be2-a 68.0 12,0 C-BC. 1200 -
Sub-total  138.0 _ o e-Bt 1200
-7 458.0 7-a 3520 16.27-a  352.0 -61.0.7-a | 126.0 .22.0 C-BC: 1700
7-b 62.0 4.1 7-b 62.0 16.0 7-b 5.0 48,0 I-06T 600
7-c 4.0 2.7 7-¢ 44.0 - 10.07-c - . 31.0° 8.0C-BC * 600
; o 7-d 0 62.00 16.0 C-BC 600
_ 7-e . 44.0° 10,0 C-BC 800
Sub-total A0 2.0 . UUTIRET U 600.G-BC. 3100 |
T 825.0 23.0 _ . I-0T 600 C-BC - . 8800
I-0(R 1900 Total 11300
fiote: [-0CT:open channel improvement w1th tra ezoidal section. ST
1-0CR:open channel improvement with rectangular section.
C BC box culvert construction.
Table 5 4-1(70/30) DESTGN: DISCHARGE FOR DRATHAGE FACILITIES -
(MANDALUYOHG-PASIG 5- YR, RETUR PERIOD)
‘§ZE§?§?Eage‘§Fe§=*"“ Pump Station -~ Gate o .'- a Drainage Channet , - ﬁe§;7szgdn Pond
TCode | Area Code D.A. . Qp. C Efé"'-""'""'-" '"'°“"7? """""""""""" 5557"i;5§§5' ES&Q’“G&?G&Q"E;QQ"
L ) nﬁzs) (ha) véWs) N m@9s) e )y (ne) -
PH5-1 929.0 ‘ -5-1-a 187 o © 41,0 1-0CR -~ 909 - s
5-1-b - - 92.0 C-BE: - 2800 ¢
5-lic . ,425 0 & 0 T-00R 1000 - -
5-1-d - 120.0 19.0°C-BC 1400
Sub-total 929.0 . . . T TLGR 1800 6-BC 3900 N
PH5-2  138.0 _ 5-2-a 68,0 11.0 C-BC - 1200
Sub-total 138.0 - T e 1200 o
PH-7 4580 7-a  352.0 13.0 7-a  352.0 55.0 7-a.  126.0 20,0 C-BC. 1700 ° )
7-b 62.0 3.3 7-b 62.0 14.0 7-b = 195.0  43.0 I-0CT 600
7-c 4.0 2.1 7-c 44.0 9.0 7-c 3i.0 7.0 C-BC 600
7-d - 62.0 14.0 C-BC 600
7-e . 440 9.0 C-BC 800
Sub-total 4s8.0 wa T 1-00F 600 C-BC 3700 T
1525.0 18.4 C : 10T 600 C-BC. 8800 S
I-00R 1900 Total 11300
Rote: I-0CT:open channel improvement with trapezoidal section.

1-CCR:apen channel improvement with lectangular section.
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Table 5- 4«1(21/34) DESIGN DISCHARGE FOR DRA!HAGE FACILIT!ES
(HAHDAIUYGNG PASIG 3. YR. RETURN PER!OD)

Subdrainage area Pump Stationm-m - Gate - E}rainage Chanel - . Regulation Po;am‘
“wi e EB& """"""""""""""" T vl Gode DA T Tye Tenath ESEQ"'GBiEéé"EFEE'
. {(ha) (hal (mgls) (hil) (lﬂg! ) -(ha) (t!ﬁ?S} (g) m3) " (w2)
PH5-1 920.0 ' 5.1-a 187.0 37.0 I- ok 900 - o
. 5.]-b  188.0  10.0°C-BC 2500
il Ao ' 63.0 otn 000
5-1-d 1200 17.0 C-B{ 1400
N IO 100 0B R I
PH5-2 1380 . . 5-2-a 68.0 10.0 C-BC 1200 )
Sub-Total . 138.0 LT el a0 TS
pi-7 458.0 7-a. - 352,0 10.2 7-a-  352.0 49.0 7-a_  126.0 18.0 C-BC 1700 o
7.b 62,0 C2.67-b  §2.0 13.0 7-b . 195.0 3010 I-0CT 600
C7-c. 480 17 7-c - 480 B.0 7-c. : 3.0 7.0 CBC - 600
: 7-4 62,0 130 C-BC 600
| 7.e 4.0 8.0 C-BC 800
SibototalasEe T T 10T 600 CBC 300
1525.0 . 1&5 . . 1001 600 C.BC 8800 T
: = C-0(R 1900 Total 11300
Note: . L-OCT: open channel 1mprovement with trapezoidal section : .

[-0CR:open channel improvement with recta ngular section,
C-BC:box- culvert construction.

Table 5-4- 1(22/34) BESIGN DISCHARGE FOR DRAIHAGE FACILHIES
(HARDALUYONG PASIG 2-YR. RETURN PERIOD)

Subdramage area Pump Station . . Gatg_ R _Draingge Channel Regulatiou Pand

hhhhhhh ETEl £

ode her o a G Gede B . Gode B ;""'%;5;“‘i;a;za‘ Code Volue Area
G5 i ity (i) R (m) (m3)  (n2)

= ey

PHS-1 . 929.0 - “B-1-a  187.0 - 38.0 I-0CR = 900
o ‘5.1-b "188.0  17.0 C-BC - 2500
53¢ 425.0 - 57.0 I-0CR - -1000
_ ‘6.1-d  129.0 15.0 C-BC 1400
'§GB“£SE;ifTT§§§:6"7"”7 """" T R Yoo 00 cae 3000 o
PHS2 - 1380 . 523 68.0 S.0CE 120
oSuptotal 8L T R w0
PH-7 . . 458,0 7-a .. 352.0 7.7.7-a  352.0 44,0 7-a 126.0 - 16.0 C-BC 1700
_ b 0 LY C1200°7-b - 195.0  35.0
C 1.3 7-¢ 07-c .0
' : 7-d .0
Sl e . BT T-e. 0
Sub- total.' 488.0 . 10.9 - . I1-0CT. 600.0 C-8C 3700
1528.0 . 109 ﬁ_,~“"-?_ 1I-0CT  600.C-BC - 8800

T 1-0CR - 1900 Total 11300 -
Hote: I UCT open cnannel irnprovanent with tra zoidal section. . o
o I—OCR open channel improvement uith rec] angular section.
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Tablo §-4-1(23/34) DESIGN DISCHARGE FOR DRAINAGE FACILITIES '
(MARIKINA 10-YR. RETURN PERIOD) -

wﬁﬁgﬁwm%Wmem " _m$ﬁﬁ - Mmmm“
Code  preg Code DA iy Uy (mgls) Ty (ms?s) Tvpe Le?“ﬁ" e Yoy ?ﬁgj

Fﬁfgfinuuﬁs5“5573"‘aanﬂuEuwﬁanﬂgwﬂ’Eaﬂfwf‘ua“'""“'!“-f _ :

Sub-total 3.0 T T T e

S T : T —— 3

b0t 20—

PH-3-3. 144.0

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

Sub- tota? 143.0

P34 1930 T s 193.0 ESBEEC-BC Ti600 T
Shtetar w0 T S T e ceme - oagee T
O T T3l 76.0 14,0 3-5-a  76.0  14:0 C-0CT . 1000
Sub-total . 76,0 - TmmmTT T ey T 000 T -
e T R | ' o o
Swbototal | 120
Al 3.0 FR S S Tala 8.0 16.0 C-BC - 1000
Sub-total 3.0 - o T cec w0
P42 207.0 - B B )
Sub-total  207.0 T
Total 11680 C-oeT 1553"0 C-BC - 2600
Hote: ¢-0CT:open channel construction with trapezotdal section. . foral 3000
C-BC:box culvert construction. A
Table 6-4-1(24/34) DESIGH DISCHARGE FOR DRAINAGE- FACILITIES
| (WARIKINA G-YR. RETORN PERIOD) -
=§;;§:;?;;;;=;;;Z=nsa_ESump Stat:on o G;;; T Lo Drainage Channel .Eft_- Regulation P;;;nﬂﬂ
fode s % Wby (mgls) o Ty (rr3/s) ;‘? i (ma?s) ‘”’:’e Le'(“‘?" ol V‘(’W ?x'ﬁe?
a1 .0 ' | TR e R
§i£:§555i"-h'iifﬁ_-f_"”"'_—'-7"f___-f—7'---7-7 ________ T R R
R Y S — e - e e
g;{,:{;;ﬁ"“;éf{-""—"“"""""“"""""“““—**"""'“""-“'"-'"“'““"""‘-“"-7“"“""—'""‘““""__T"
P33 149.0 e - T
Subtotal | M9.0 T
PH-3-a . 193.0 " TN 193.0 6.0 CBC - d600 . .
Sub-total 193.0 TR G woo T
PHAB T80 e 7.0 12.0 3B-a 76,0 12,0, 000
5&5_ZBEQE”“A"EB'G_"f'"f""'~"""'""f""h""ff"-—ffn"f-"-uf'7777’7""'"7ﬁ'*{c:OCT T R
PH-3-6  125.0 T T : e : -
Sub-total | 125.0 T T e
PHa-L 3400 - Tai-a 9.0 150 C8C 1000 o
Subotatal MR T ke w0
PH-A-D . 207.0 T ) } Tm—— ' -
Sub-total  207.0 . TTmTmmmmmmTTITTTITITTT T ———m———
Total 11680 . T C-0CT 1000.0 C-BC 2800
" Total - 3600
Hote: €-0CT:open channel construction with trapezoidal section. '

C-BC:hox culvert construction.
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Table 5-4-1(25/34) DESIGN DISCHARGE FOR DRAINAGE FACILITIES
-~ (WARIKIHA 3-YR. RETURN PERIOD)

Subdrainage area  Pump Station ,“xﬂE”"”ESEZ“"”""HH . Dratnage cnaEEZ?'““" ““Regulatfon Pond
. code ?£e§ CDde ?ﬁa (mgfs) fode (hﬂ) (mgfs} Code (hﬂ) (M3?S) e Le?ggh tode Vg;g?e ?£§§
Bﬁ_é;l ST e SRS s ann
;§GE:E£{a1 "
PH-3-2 -
Sub-total | A0 e
Pi-3-3
CSubtetal MR, T
PA3-4 1939
Swb-total  183.0 o TTTTITTTTTTTTTTTTTiesoec oo .
-
"§GB’%BEQ?""E"“"""""'-"“'~-'""""'""""""""”'"""‘"h"'"'"""“""'“""'“""'“'—""-‘“"'""""'""""'"‘"“'*
PH-3-6
: -S-EB-E;E;T-“~~-"~"---"-~—---‘“°-----"f—'----'------—-------"--r-----""-'---q---~~.----.--.~-r-~—--—.-—-— -----------------------
At sas0 L
A ™ .
PH-a-2 y |
SubRotal B0
fotal 0 1168.0 . . . . o C-0CT 1000.0 C-BC. 2600
- Note: C-0CT:0pen channel constructmn with’ trapezoida! sect ion. Total . 3600
‘ C-BC:box culvert construction, _
Table 5 - 1(26/3&)'DESIGN DISCIARGE. FOR DRAINAGE FACILITIES
_ | CLosT o (MARIKINA 2-YR. RETURN PERID)
Subdrainage ai‘e& : ""*SEEIE“EtEEiSn © - Gate .,._ Drainage Channei : E;;;lation'_gond
e g e ( /s) (n) (mgps, e e (uﬁ?s) Bt i il )
M1 30 o |
§G£3§5555'""‘§§f6""f'-'"'""'”""""""""“'f-°°°"“"""i""”-"'u"‘"""h'""‘bh—"""'“'“"""'""°’"-—""""""‘ """"""
PM-3-2. . .- 42.0 . . IR B T
T
:PV 3- 3_H :f139.n e - i memmnmmnaaes mmzm sresmsses
Wag.Q T T
T T 3-d-a 193.0 2L.0 C.Bc 1600 -
Swbistal Heslg TR G cee w0 T
PH-3-5 6.0 3ba 76,0 11.03-5.a  76.0 10.0 C-0CT 1000 ;
Sub-total | 7e.0. LT T toor e
PH-3-6 . 125.0 S - T s —
Swb-total 1Z5.0 LT
BT B T a 89,0 12.0 C-8C 1000 -
Sub-total  3ag0 T T
S T i N o T T
§J£"ESE£?”'§6§'67""'77"'7f """ T T ST
D Total A8 o AT T )

Jotal 3600

‘Hote: - - G-0CT: open ‘channel constmetion with trapezoida! section.
. C-BC:box culvett construction. - y-127



27 7 A e e B D

Subdrainage area.

Table §-4- 1(2?[34) DESIGH DISCIIARGE FoR DRAIHI\GE FACILITIES

(PARANAQUE-LAS PINAS 10-YR. RETURK Peawu) '

Pump Station . Gate Brainage ﬁhanne\

: Régulatien' Poid

et ot o A B L A R L S T U AD O DL B A e e R AR B L e T 0 0 P ot B R B 0 B R e e e 8 A R A 54

Code Are Code Code Le h Code Vi
T N N i Clk
A1 882.0 ey © T 1-a 1725.0 132.0 C-OER i
PA-L 1 i §8 8 I-oeR 2388
Sub-total  882.0 ' TTTTTTTTELO0R 50040 1 oc"a"""zeuﬁ"""_""" """"""""
PA-2 22.0 2-a  242.0 8.9 2-a 2-3  202.0° 24.0 I-0R 1650
R 7 T LR aese
PA-3 . 154.0 _ _ T - “‘._" -
Sub-total  154.0 ' B e T
PA-a  265.0 4- 265.0  10.9 4-a T ZO0R 1150- }
PA-4 ’ s da-z 2380 393585 B ‘
Subiotal 2680 1049 _ . C-OCR 150.0 I-OCR 1150 . - .
1543,0 15,8 ' C-0CR= 650.0 I-0R= 4800 )
- Totale 5450
Hote: C-0{R:open channel construct fon mth rectangular section o
: ~0CR:open channel improvement with rectangular section.-
Table 5-4- 1(23/34) DESIGH DISCHN‘(GE FOR DRAINAGE mcmnas
_ (PARANAQUE-LAS PINAS 5-YR. RETURH PERIOD) -
Subdrainage area " Pumap Stat fon EZEE - ===M“MDira‘lln_::lge Channei “E;;];?‘;tion Pond
“Code  Area Code D.A, . Qp . Code D.A, . Qp . Code. DA, - _""_' """" Eé'ﬁ'r’;" Code Volupe Arga
o My W @l Ol (mgzs) oot aly f ?'5’8 ?
PA-1 882.0 - oa . l-a 1725 0 132.0¢-00 :
ib CoIb 213000 ~ 2009
l-c _ ST
Sub-total T ) TTTTELOCR 600,010 2000
A2 242.0 2-a 242.0 7.0 2-a 2-a: - -262,0 21;0'1-891; 1650 .
Sub-total 2-b _ _ SO(R 1650
PA-3 154.0 ' _ R :
Sub-total .o T R j )
pAa 265"3”3“’"“555 R 421 238.0 35 QL0 1A '
_ -4 T 4b o A-a-2 238,90 E g% S
Sub-tatal T 8.0 T C-0CR 150 3 1-0tR = :
A 15.0 . C-0CR= 6600 I-OCR- 4800
' ST Totals 545
Note: C OCR:open channe‘l constmctwn with rectangular section.

—GCR-open channel impmvement with rectangular sectwn
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Table 5-1-1(29/34) DESIGN DISCHARGE FOR DRAINAGE FACILITIES
(PARANAQUE-LAS PINAS 3-YR. RETURN PERIOD)

BARCIEAN B Lt

Gate

.

Subdrainage area Drainage Channel

Purp Station

_______________________________________________________________________________________________

Regulation Pond

Code rea Code D0.A Code D,A €ode D.A Type Lepgth Code Vol Are
% s o) Ty mlhs) Gia) (mfs) V¢ N
PA-1 882.0 1-a I-a 1725.8 132.0 C-0CR 500
{-g -b  213.0 "38.6 1-0CR 2000
i-d
Sub-total T T C-0CR 5000 I-OCR 2000
PA-2 242.0 2-a 2420 5.5 2-a 2-a 2420 19,0 I-0CR 1650
§EBIEBEE?HU“"_“'"-""—'~'-'-"~"'_"':""""'"""_""""""—""""""""""""'""iiéiﬁ:::'iééﬁ"'“:“':: """""""""
PA-3 154.0 ) o S
Sub-totat :"f::":': """"""""""""""""""""""""""""""""""""""""""" :"": """"""""" ]
PA-4 265.0 4-a  265.0 7.0 §-a 4-a-]1 238.0 31.0 [-0CR 1350
35 4-a-2 2380 B31.0 C-0(R 150
Sub-total X C-0CR 150.0 1-0CR ;150'"' )
o 12.5 C-OCR= 650.0 ]-OCR= 4800
el . Total= 5450
Rote: C-0CR:open channe] construction with rectangular sectionm.

I-0CR:open channel improvement with rectangiilar section.

Table 5-4-1(30/34) DESIGN DISCHARGE FOR DRATNAGE FACILITIES
(PARANAQUE-LAS PINAS 2-YR. RETURN PERIOD)

AnsEos

DEECTRETEn

CrRaRaSTERREREaTS

Subdrainage area Pump Station Gate Drainage Channel_ Regulation Pond
““Code  Area Code D.A, _ © p . Code D.A. . 0 p . Code D.A, . .0 . Type Lepgth Code Volume Area
thes ia) @) % Ty ) % iy il P U W a5
PA-1 882.0 1-a 1-a  1725.0 132.0 C-OCR 500
1-b 1-b 13.0 34.0 [-0CR 2000
=-C 3
1-d
Sub-total ) ) - C-OCR  500.0 I-OCR 2000
PA-2 - 242.0 -2 42.0 4.0 2-a o 2-a  242,0 17,0 I-0CR 1650
565355553”~'*'"'"'"'"""""""""'fifﬁ"""""""'"""""-‘”'"—""'"""""""'iiéﬁﬁ"':3556"'“"'”: """""""""""""
PA-3 1540 ' B
Sub-total . oTTemTTTTTYR T B : o o o
PA-4 265.0 4-a  265.0 5.0 4-a 4-a.1 238.0 28.0 1-OCR 1150 -
4-b 4-a-2 238.0 28.0 C-0CR 150
Swb-totat 50 C-0CR 1500 [-O(R 1150 o
12.0 C-0CR= 650.0 1-OCR= 4800
Total= 5450
fiote: C-OCR:open channe] construction with rectanguiar section.

I-OCR:open channel improvement with rectangiiar section.
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Tablo 5-4-1(31/34) DESIGH DISCHARGE FOR DRAINAGE - FACILITIES
' (VALENZUELA 10-1. RETURN PERICD)

nnnnnnn Ao

-EEEE;Z?EEge area Pump Station _Gate _ Drainage Channel D Regulation Pond
TCode Rﬁéﬂﬁ‘ 58&5-__?h_) (mgys) Code ?ha} (93?52 Cod ?ha’ (m39s) Type Le?gsh Code V?IuTe Aifia, |
BET T TB0 BoaBBRD 3.3 0-a  B62.0 LD Qen . BG2.D . 52.0 It _T. ,__;ésu 3 _
BOog B R
5 | | 38 355 3 20.0 I-0CT 480 L
?S?Z'im““’1’533"Euu'mnﬁiiuﬁmTEHE““T“#“EEE o “CLOCT - 500 LocT Tpano -

Note: i-0CT:open channpl 1mprovement with trapezoidal section. C- 0CT:open channe? construction with trapezo1da] section

Table 5-4- 1(32/3#) DESIGH DlSC!!H.RGE FOR DRARHAGE FI\CiUTIES
(VALENZUELA 5-YR. RETURN PERIOD)

monnrRrTe LT RS RIS

“Subdrainage area Pump Stat:on . Gate : Drainage Channel o e Regulation Pond

..............................................................................................................

o B Wy (m??s) G b, TNy _“3?"’5" o "?1“?’“’. i

saEcEz £ famloel

HE-9 1842.0 Q-a 562.0 1 3 9- a 562.0 46,4 5 a 552.6 . 47.9 I-GCT- 50
9.b 935.0 9.h-1 576.8 32.0° I SET - 240
9.c 285.0 0.7 g-lﬁ-g _518.0 1%3{1: 1 3§8 o
' 9c - B0 80T 85} 4800 _
Total  1842.0 1842.0 4.3 562.0 C-06T 500 Lot 1000
: ’ o : . a
Hote: 1-0CT:oper channel improvement_with trapezoidal section ¢- OCT open channel construction with trapezoidal SECtIOn
Tahle 5 4- 1(33[34) DESIGH DIS(‘.HARGE FOR URMHI'\GE FACILITIES
(VALENZUELA 3-YR. RETURH PER!OD) _ - o
“Subdrainage areé“ Pﬂﬁq—nugiaiior_;“m““'.“fate “brainage Charnel - Regulation Fond

tode ?Eﬁ R (mgﬁs) Code  Bhy ndls) O ?ha} (m39s) Ty”e Le?gih Code "?'“?e ?5%?

HE-Q 1862.0 9.a 5‘62 0 0.0 9-a 562.0 41.6 9-a . 562.0 42.0.1-0CT . 2500
g.b 99570 3.0 - : 9-b-1 Bre.0  29.0-1-0CT- 2430 o
9.¢ 285.0 0.0 _ g g § gxg g_. 1(1) 3 % _ 3‘2“8 .
N _ g0 B 0 16.0 [-0(T ~ 4800
Total 1842.0 1842.0 0.0 562.0 . COCT 0 L-0eT 12800
Hote: 1-0C¥:0pen channel imprbvgment with trapezoidal section. £-0CT: open chanrel construct:on with trapezo1dat sectlun
Table 5-4- 1(34134) DESIGH DISCHARGE FOR DRATMAGE: EEACILITIES
_(VALENZUELA 2-YR.' RETURH PERIUD) _
ﬂEEEEFE}nage area Pumgp Station _ - Gate e ~Drainage Channei - o _" . Regulation Pond
TCode E?é"' aaaa """"""""""""""""""""""""" aa;““:a ““““““““““ i """"" [é“{;’ﬁ' Code Vgluge A Fé"
) o (m9/s) et ol T Ul el PPt S Yo il
ME-9 -1842 098  562.0 0. o 9-a  562.0 - 37.49-a  562.0 . 38.0 z-‘ﬁcr zsoo L S
ah 995 510 - 9b-1 D ze0 LT g0y
9.c 285 _ §§§ g{gg 188 {1:-007{ o 3200 .
o L L 0 750 15:0 10T . asod i
Total 1842.0 1842.0 0.0 562.0 -~ C-0CT 0 1- oq %290 '
Hote: 1-0CT:open channel improvement with trapezoidal section. C-0CT: open channe] construction with trapezoidal sect fon. -
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Table 5-§-2(1/5) TNLAMD THUKBATION WAER STAGE

Pond .
Hama

2-Yr Ralnfal) _ 3-Yr Rélnfall _ §-¥r Rainfail- 10.Ve Ralnfait 30-Yr Rainfall  S0-Yr Ralnfall  100-Yr Rainfal}l

Scale = - >

of 1-- Hax, Hax.: -Max, . Hax, [ Hax.  Hax. Hak.. Max, Hax. Hax, Hax. Hax. — Hax. Max.

Facil. . Water Flooded Water Floded Water . Floodad Water Flobded Mater Flooded Hater  Flooded Hater Fioodad
y -Leval  Ared - Level Area - Lovel Area Level  Area- . Leval . Area Leval . Area tovel  Area

THes (ELim) () (6L, m) Cke?). (EL. m) (kn?)  (EL. m) (k6%)© (L. ) (k) (6L, w) (ke?) (L. m) {kn?)

HANILA AND SUBLRES

(NORTH MANILA}
D M-l ExIsting  12.50  2.15 - 12.56  -2.70  12.63  3.88 12.72 4,83 12,93 7.4 13.03  6.03 13.14  8.27
-¥r - - - - - - - - - - - - - -
3-¥r - . - .. - - .. . D - .
5-Yr - - - - . - . - . - . - -
; 10:¥r - - - - - T - - 123 126 1236 L3 1238 1,39
M-z Existing 11,97 ° 0,20 . 11.99.  0.20. 12.00 Q.21 12,05  0.21 1204 0.2 1219 0.23 1228 0.24
P 1 PO - . - . - - - . -
: 5-Yr e - - - - - .- - Cie - - - - -
. a0 - - - e - - 1.7 020 1187 0.20 1.9 0.2
B3 Edisting 12.20 139 12,28 178 12.38 - 2,34 12510 2,98 12,69  3.89 12.80 443 2.0 5.4
ZAr - . - wita - - - - - - - - -
e 1 7 N ._ T _ i ) ) - K
SY¥ro o= - - r S - - - - - - -
Wy - - e s . - - mA7 LS 1218 1.6 1218 L3
M4 Existing. 12.30  0.13 . 12.38  0.16 12.47 . 0.20 12.53  0.24 12.67 0.34. i2.76 0.1 12.87 0.49
L 2.¥r - - . . - - oo - . - - - - . -
L SO - o R R
5-1¢ oo T e - e - - - - - - N - -l -
o-Yr - - - . - - - - 188 001 1189 0,01 11.99 0.0
M-S Ex)eMing. 12,50 0.58  12.56. ©.50 12,59 0.64 32.64. 071 12,77 0.88 1286  1.00 12,9 1.1
3.1 - . - e - B C- e - - . C - -
5¥r .- - S = e - - - - S -
_ Wy . - . - - - - - - 1243 £.51 12.55 .52 12.50  ©0.5)
MAHILA AND SUBimBS : :
{SOUTH HARTLA) i
Sl Existing 1239 076 12.47 0.90 12.32 088 12.81 136 B3 15 1238 Am 1A 1w
S R R - - - - - - - 2 - - - -
‘3¥r - - . - - - - - - - - - - - o m
5-Yr - - - - - - - - - - - - - -
_ 10vr e e e S e s oo - 23 BB 129 0,59 1233 0.7
$2  Existing 12037 ‘1.10 ‘12,06 132 1210 1.6 1219 2.26  12.41 375 1243 431 1257 476
: 2-1r - oo e - - - - IR N
‘3-Yr . Vo T . So= oL - - - - - - - . B
o s - - - - - - . - - . - - .
O w0-yr. - - . N T oo e . 12.05  1.29 12.08 1.45  1z.d2 .78
$-3 0 Edsting’ 12.06 0127 12.08° 0.5 1210 - 018 1205 0.26 12,26 037 1232 047 1245 0.64
H-- Dlsting 12,06 D feae O 0 BB T E A R . i
S R ) ) - X i _ _
5r - - - - - - - - - - - - -
: SRS S S PR - 1197 501 197 801 187 0.2
S04 CEdsting 1207 -0.73 . .12.00, 0.85 1212 C1.00 1219 131 12.35 203 1246 2.56 1252 2.7
S L2-fr . - [ - - - . - - . . _. e . .
L 3-Yr L - . - - N - = e - ) - - - - - -
T R D - - 1188 025 1,97 0.28 1198 0.3
S5 ExiSting 42.20 1.6l 12,310 2.09° 12.45 266 12.53 341 1272 5.05 1285 0 6.30 1303 7.8
E L O T R DR R < - - - - - - -
A e L s L. . - - - : -
5-Yr . -, - - - - . - . - . - - -
B L L T - R - 12.35 .24 124 2,66 12,80 3.
HALAHON-RAVOTAS ' '
Sl A g : ; ; 3.27 . 346 1.51 13.63 1.%4
-4-1 ting- 12.51 . 0.7 . 0.92 17,02 1.08  33.27 LG L 7
e gﬁ: AT 0.51 12.27 - 0.5 12.31 0.58 12,32 ©.60 12.36 0.63
' E 10 SN , _ p.48 iz.2d 0.52 12.28  0.55 1230, 0,57 1231 0.8
T S 12,2070 0.48 L1225, ; 0.53 12,27  0.55 :229? g.g:
10y - e D A S e .ot s 22 081 z
R i . RS 2T 0 ' 57 Co.70 13.88 . 0,75 132 0.80
Wi-4-2 Existing 12,59 . 0,33, 12.657 0,37 - 12.77° - 0.42 13,01 . @52 134l ‘ 0.75
S X - 1216 0.0 1201 06 1215 0.1z 12,23 0.36 1225 0.18 123t 0.2
' 3o F -l 1210 . 8100 32320 01 1217 G4 12,20 0.15 12,26  0.18
5-Yr .o e - ST a0 Tean ks 0oz 1245 0 013 221 8.8
) - - - 12.41 - o 1212 0. 12,15 0.13

10-Yr - - - -




Table 5-4-2(275)- 1HLAMD TRUNDATION WATER. STAGE

scats z-Yr Rainfall _3-Yr Ratnfail _B-Vr Rainfall 10-Yr Rainfall 30-¥r Ralnfall: 50-Vr Ralnfall 100-Yr Rainfall-
pand of Hax,  Hax. Max. Max.,  Hax,  Hax.  Max.. Max. o Hax.  MaX.. ‘Hax. CCHaws o Max. - Hex. .
Hane Facil- Water  Flopdad Water Flooded Hater Flocded Water  Flooded Water, Fieoded Water = Flooded Water . Flooded

1tias Level Aro; .-laval Area  Leve) . Area  Lavel - Aren  Level  Afea Llevel . 'Afea  Leval. Arma

(R, m) Owd)  (EL. m) (saf)  (EC. m) (o) (EL.m) (Kn?) (EL. ®) (k) (EL. w) (k) (6L, m) (kn?)

1310 163 1,300 179

MA-L Exlsting 10,98 0.47 11.63 0.58 11.07 0.73 i1, 14 0..96 11.25 1,33
2-¥r - - 1.73  0.37 10.78  0.30 . 16.89 . 0.44 11,03  0.59 11,67 0.72 1L.1i° -0.85
1-¥r . - - - 1073 0,37 10.80 . 0.40° 10,95 | 6.46 11,02 0.85 11.06 0.68
5-¥r - “ - - - - 10.74 . 0387 10,83 0,41 1001 0.44 1101 0.5
0-1r _ . . - O ~0 08 038 10,79 0 040 10.86 0.2
MA-2  Existing 1076 0.6¢  10.85  0.67 10.63 071 11,03 - 0.B1 ILI2 1,05 1117 T 149 - 1t.24 . 338
a1r . - 1078 0.53 10,83 0.65 10.93 G671 11,05 0.87 109, 9.3  1NM L1y
37 - - - - 10.76 . 0.63  10.84  0.66 0.9 0.7 11,04  0.84 11.09  0.98
s¥r. - - - - - - 1079 0.64 10.88 0.6 10.95 0.72 11.03 . 0.82
10-¥r - - - - - - - - 10,81 0,65 10.84  0.66° 10.92  0.70
WA-3  Exbsting 1106 L3811 143 1116 LSL 3125 184 11138 ‘1,83 11457 1.93 11,53 . 2.00
2-%r - - 10.83  0.55  10.88 077 10.97° 115 1107 U138 1112 1,45 11.18 - 1.54
1 - - - - 10.83  0.55 10.6% 081 1101 L.29 . 1L05  1.35 1Ll 1.4
5-Yr - . - - S 10.84 . 0.0 10.9% 0,88 (10,09 1.24 1104 1.3
10-r - - - - - - - .. 10.86 0.68 10:89 0.81 10.9 1.1
MAo4 BAlsting 1106 0.3 1189 0.21 1143 023 Q8T 0.27 Uin2e e 0.36 11.42 . 0.40
C-Yr - - 19.83  0.07 10.88 0,09 10.97 0.4 11,07 O 0.23 1118 .0.26
3-¥r - - - - 10,83 . 0.07 10.89 % 0,10 . 11.01 U881 g2
5-Yr - - R - - L. W.84  0.07  10.93 0.5 1104 0.18
10-Yr - . - - - - - - 10.88 0.10 1.9 0.13
M5 Exlsting 11.17 072 1124 .74 1133 0.76. 1148 : 078 1162 .16 1L 1
2-¥r - - 10.83  ©.10 10.88 ° 0.28. 10.97 0,59 R:07 0.7 11,18 0.73 - -
asr - - - - . 0.8y 0107 i0.89 0 0.31 11,00 0.70 - 11,11 071
5.0 . - - - B - - 10.84 Q.14 10,93 0.66 11,04 : 0.70
10-¥r - - e - I - T 0:.31 ..10,96 0.55
KA-6  Existing 1L.04 075 11.08 078 11.13  0.83 L2z 091 -i1.35- .04 1.3 1100 11,527 118
2-¥r - - 10.92  0.51 10.94 - 0.57 10,98 0.67 11.05 - 076 1L.08  0.78 SIS U I N
3-vr - - - - 10,82 . 0.51° 10,94 0.58 . 11.00 . 07 11,03 0.4 .08 076
5-¥r - - - - . - 10,97 0.52° 10.96 0.62 .10.99 . 0.68 1102 0.73
19-Yr - - - - - - - - 10.93 . 0,54 10.9¢ - 0.57 '10.97 . 0.84
HA-7 Exlsting 11.40 0.80 11.50 0.90 1.59 . 0.91 11.76 Q.92 12.02 0.93 12,16 . ©.93 __1-27.33' 0.94
241 - - 123 - 0.62 1127 C0.65 11,35 - 0.75 1149 0,80 1155 0.91 il.&L 0.01
3-¥r - L e T e 062 11,280 0,57 11,40 00,80 11,47, .0.87. s 0.
s-¥r - - - - - - 1A 0,83 071 0.7 11,45 0.85 -
- - - 0.64 L 0.67° 1134 0.73

10-¥r - - - - -
251 '13.57 2.8

M-8 Existing 1310  0.75° 1332 0.85 13,16 101 13.22. 1.30 - 7
' 0.45 -13.05  0.50°

2-1r - - 13,00 6.3 13.01.0 0.3 13.01° [G.3% _
3-YF - - - - 13.00 - 0.30. 13.08 033 10,40 - 13,04 0.45
5-Yr - - - - - - 13,00 ' 9.30 0.36 13.02 - 0.40
to-¥r - - - - - - - + 0.3 ¢ 13.01  8.36
HA-9 Exlsting 11,26 002z 1132 0.7 50370 007 1Las gl S 0.28 15,67 0.25
231 - - .21 008 1,2 . 009 1124 010 0.14 1136 0.6 .
3-tr - - S o 0.09 .23 C0.ee 0,420 132 Teaa
5-¥r - - - - - - 12 0,89 6.10 "11.27; @12
10-Yr - - - - - - - - 0,08 11.23 0.09
HL.10  Existing 1221 0.13 12,26 0.17 12327 6.217 12.45° 0.29¢ 0.47 1270 0.58
2-vr - - 12.00 0.00 12.00 4.01 1202 0.02 0.04 12,087 0.05
3-fr - - - - 1200 0.0 12.01:70.01 [0.03 0 12.07  0.04°
5.1 - - - - - - 1200 0.00 . 0.0z 12,65 0.03.
10-Yr - - - - - - - e p.01 12,03 .0.02

W11 Existieg 1011 0,23 1117 0.2 1124 0.25 11,37 6.28 0037 IL6B 0.2

2-Nr - - 10,92 0,15 10.94 047 10.97  0.19 0.22 11.10  0.23
3-¥r - - - < 182 0% 1094 07 00l 104 0.2
5-Yr - - . Lo - 10.92  0.15 6.19 1L 0,21
1o-Yr - - - S - - S e SEG170 10,96 0018
Wa-lz  Exlsting 13.05 0,05 1313 - 006 13.25 0.07 :13.46 . 0.08 13.63. 0.10 -i%72 S 0,11 13837 0.2
2y - - 12.50 0 0.00 12.51 . 0.00 1253 0.00 128777001 12,59 | 001 2.6 0.61
3-¥r - - - - 12.50  0.00 12.52 - 0.00.° 312.55 - 0.00 ‘i2,56 0,01 1260 0.01
L3 (. C- - e = - izse - 0.00 12,53 00,00 1254 . 0.00 1257 - 0.01

10-¥r - N - e e o - 12517 0.00, 1262 000 1284 0.00




" Tabte 5-‘-2(!!5). INLAHD [HUNDATION WATER STAGE

T Scale
Pond of
Mame Facil-

1ties

A Rainfa)] 9. Ralnfall - So¥r Rainfall - 10-Yr Rainfal] 30-Yr Rainfall 50-Yr Rainfal] _100-Yr Rainfal)

JHMG MG o Hax,  Max. o MaW. Hax:  Man.  Hax, Maxi Max.  Max,  Hax.  Hax. . Max.

Water  Floodsd Water Floodad Mater  Flooded Mater Flooded Watar - Flooded Water - Floodsd Water  Flooded

“lavel  Area  Léwel: Area  Levs! Area  Lsval Araa  Level Afea. . level Arsa | Level Area-

EAST_OF MANGAMAN

-1 - Existing
24
3-¥r
5-vr
10-Yr.

EM-2 Existing
' 2-¥r
a-¥fr
5.7
10-Yr

EM-5 Existing

2-¥r
e
BT

i0-vr

£4-4, - Existing
: ¥
3y

5-Yr

10-Yr

WEST OF MARGAHAY

-1 Existing
R 2-Yr
3°¥r
§Y¥r:

i0-¥Yr

-2 Existing”
"2
I-Yr
h¥r-

16-Yr

Wi-3 - Exfisting
L Tz
3-Yr
5-¥r
10-Yr
-4 Extsting
: 2-¥r. .
3-Yr
E-Yr
10-¥r

wi-5  Existing
.2_-‘5\“ .
3-Yr
8-Yr
10-Yr

$3-5:1 Exlating :
s T e T- 015,640 0,24 15,660 0.24  15.68 0.4 1572 0.24 15,75 0.24 15.78 0.4

2-¥r
3-¥r
5.¥r
10-%r

$9-5-2 . Eudating:

‘2-¥r
3=y
5-¥r

10-¥r

53<7-1 “Exlsting

(EL. ) (ka®)  (EL. m) (kn?) " (EL. m) (ka?) : (EL. W) (ka®)} (i, @) (xs?)  (EL. m) (w2} (FL. m} (kn®)

13,45 6.20 13.58° 0,23 19.75 0,20 1410 0.38 1448 . 0.41 1454 043 1460 . 0.44

- . 13.00 0,13 13,07 0,15 13.33  0.18 13,44 . 0.20 14,54 . 0.43 1461  0.44
- - - 1305 0,15 13,28 :0.19 13,35 0,20 1434 0.43 . 14.61 0.4
e - - . = - 1320 0,19 13,29 0,19 14.54  0.43 14,61 0.44

- - - - - L - 13,25 0,19 14.54  0.43 1481 0.44

12.94 - 0.2 1314 0.39 13.32 058 13.53 0 0,81 13.7%  1.09 13.89  1.12 .14.08 1.24 .

- - 12.73 --'0.23 12,77 023 12.82  0.23 -12.92  0.24 13.89  1.12- 1408 1.24

- - - . 12,73 0023 12,77 0,23 12.84 0.23 1389  1.12 14,08 1.24

T - - - 12,747 0.23 1279 0.23 1389 - 112 1408 1.4

B - = - - - - S RIS 028 13.89 112 1408 L.

12,80 024 13.01  0.40 1316 063 1325 . 0.77° 13.85. 132 13.86 1.56 14,08 . 1.80
i U iR.73 7 -B.19 12,76 0.21 12.82 0 0.25 12,95 - 0.34 13.8% 1.56 14.08 1.80
el - = T ee .73 08 12,77 022 12.86 - 0.28 C13.86 L.56 14,08 (1.80
R S Ce . 273 019 1280 0 0,24 1386 156 1408 180
a L o T - - - - 12,75 0,20 13.86  1.56 14,08 .80

1245 0.29 1263 040 12.85 0.5 13.22  0.75. 13.65 . 0.86 -33.85  0.92 1408 - 1.0
- - 7 12.25 0.19 12,37 0.23 12,49 0.3t 12,63 . 0.41 13.86. - 0.92 14.08  L.00

- P - 12:25 0,19 12,35 0.24 1250  0.34 13.86 0.92 14.06 | 1.01

e - . - 12,27 0.20 12,43 0,28 13.86 0.92 14.08.  1.01
. : - 3230 022 13.B6 0 0,92 1408 L0

13.65  5.84 i3.86 6.02° 14.08 . 630

12.58 173 12.85 - 2.10 12.8% 3.6 13.22 4
- - 12.24. 0,95 12,29 1,01 12,356 101 12,48 1.27  13.86 6,02 14.08  6.30
- - - - 12.24 0.95 12.30 1.03 12.40 1.16 - 13.86  6.02 14,08  6.30
- e e e - - 12.2% 0,96 12,34 1.08° 13.86 6,02 14.08 6.30
- - - - S . - - 1227 0.9% 13.66 0 6.02° 14.08 6.30
1215 1,11 1250  2.64 12.85.. 3.68 13.22 4.3z 1365 4.69 13.86 4.87 14.08  5.01
- - 1177 0.32 11,85 0.3 12.00 0.46 12.08 0.8% 13.86 © 4.87 14.08 5.0
- - - 11,77 0.3 11.88 0.33 12.03  0.5¢ 13.85 487 14.08 5.01.
N e - - - - .80  0.35° 120§ 0.50 . 13.86 4.87  14.08 5.0l
- - - - . L Tn o UUAnLer 04390 13.86 - 487 T 1408 5.0
12,17 1.54 - 12.50 . .2.96  i2.85. 4.51 13.22 5.28 - 13.65 5.54 13.86 '5.70 14.08 5.87
.. s 11,76 0.60 11.BY7  0.68 11.95 0.7/ 12.86  1.07 13.86 5.70 14.08  5.&7
- L - - 11.76 0.0 "11.87 0.70 12.02 0.0 13.86 5.70 14,08 5.87
- - - - - - 11.79 . 0.6 11,97 0.78 13.86 5.70 14.08 5.87
: - B R D - 1184 0.67 13.86 570 1408 5.87
12.54 2.5 . 12.63  3.00 32,85  3.85° 13.7¢ 5.9 1365 6.24 ©13.86 643 14.08 887
- - L. 12.00 0,91 12,057 70.97 32127 L84 12,260 170 13.86 - 6.43 1408 6.67°
- L e e 12.00 0,91 12,077 0.9 12,18  L.46 - 13.86  6.43 14,08  §.57
- - e - - - 12.04 0.94 12,11 - L.24 -13.86 643 14.08  6.87
i ' : - L e - 12.05 1.06 13.86 6.43 14,08  6.67

1218 0.68 12,50 0.69  12.85° 135 13.22 . 1.69 13.65 1.9¢ 13,86  2.00° 14,08 2l

-« o0 1384 6587 31,99 066 12.07 G610 12,210 070 13.86 - 2.04  14.08
- 11,04 0.5 12,01 0,57 12,11 0.3 13.86 . 2.04 14.08
- - - 11.§5 0.54 ‘12,04 0.59 13.86 2.04 1408 .M
- - - - - 1188 0,55 13.35 2.04 14,08 .14

16,19 0.26 .. 16,47  0.27. 16.68 031 1703 0.35 17.60 0.45 17.91 0.50 18.28  0.56.

. - A 1566 024 15.67 0.4 1871 020 1573 0.24 15,76 0.4
: < - - i5.67  0.24 1570 0.24 1572 0.24 1574 1 0.24
- - - 15.69 . 024 1571 0.2 1572 0.4

15.80 - 0.06° -15.93 0,08 16,08 0,06 .16.36 0.07 ' 16.58 0,08 '16.68 0.60 6.8l ~ 0.10
- % < 15,57 8.05 15.56 0.05 15.59  0.05 15.61  0.05 1562 - 0.05 - 15,84 0.65

: R AR 2 15,88 .0.05 15.59 0.05 15.61 0.05 15.62 0.0 15,64 0.05
: st . -. v = ‘15.59 0.05 -15.6%  0.05 - 15,61  0.05 15.63 ~ 0.05
- - - - el = . = 1560 0.08 15,61 ~ 0.05 15.63 0,05

14.01 0 0.31 0 14.20 0,37 .14.86 0.42, 14.64  0.48 14,93 0.58 15.08 . 0.63-. 15.29 0.7
T 13,70 . 0.27° 1378 :-0.28, 13.82 . 0.20 ©13.80 0.3 . 13,930 0.3 138 O.R
. . -l Le.27 13,77 To.z8 13.85 0 0,30 13,89 031 1394 0 0.32,
S - - 13,72 0.27 13.80 0.29 13.83 0.2¢ 13.89 0.3
- - .- e . - - 1373 6.27 13.76 0.23 1381  0.29




Table 5-4-2(4/5)  THLAKD IHUNDATION WATER STAGE

297 RAtnFsll__ 3-Yr Rainfall . S-Yr Ralafall i0<Yr Rainfall  30-Yr Rainfall_ 50-Vr Rainfall 100-¥r Rainfal)

Scats Wax,  Max,  Max;  Max.  Max, Max. - Hax.  Hax,  Max. Hax, Hany o Hew, . Haxo Max,
pand  of  yler  Flooded Nater Floodad Water - Flooded Hater  Flooded Water 'Floaded Water  Fioaded Water - Flooded
Hene Facil- | o1 Area  Llavel Ares Lsvel " ‘Area’ Llevel Aroa ~ Level _Area ~ level ‘Area  Lovel Ares -
LM e my ety (B ) () (RLm) Gae®) (B ) () (EL. m) ey (EL. mY {knf)  CEL. @) {kmd)
SAH_JUAR
$h-7-2 - Exlsting 14,25 0,09 14.50 .10, (14.67 0.1 1497 013 1545 016 1571 . 0.18 . 16.04 - 0.20

2-Yr - - 13,72 . 0.07 13.78  0.07 13.86 0,08 13.97 0 0.08 14,02 0.08 14.08 0,08

3-Yr - . - - 13,71 0.07 1377 0.07 1388 0.08 ° §3.02  0.08 13.99 . 0.08

5.Yr - - - . - - 1372 007 1380 0,07 1384 008 13,30 . 0.08

10-Yr - - - - - - - T . 13,73 -.0.07 13,76 0.07 3.8 0.07
§0-8-1 Exlsting 14.18 0.0 14,45 . 0.10 -14.64 0.11 :14.93  0.12 1541 0,14 -15.66 - 0.16 1602 047

2-¥r - - 13.70 - 0,05 13.76 . 0.06 -13.82 0.07 .1%.91° -0.07 13.94 0.7 13.3% - .0.08.

3YF - - - - 19,71 006 1376 0,07 13.8% | 0,07 13.88  0.07 i394 0.07:

5-¥r - - - - - - 13.72 - 0.06 . 13.70  0.07  13.82 ' 0.07. 13.88 007

10-%r - - - B - - - - . -13.73  0.06 13.75 0.08 13.81 0.07
51.8-2  Existlng 1413  0.06 1438 0.07 14.5¢  0.07 14.87 0.08 1535 . 0.10 15581 0.10 1594 T 0.1l

241 - - 43,707 0.65 13,78 0.05 13.8L Q.05 13.90 . :0.05 1393 0.05 13.87 0.6

3-¥r - - - - 1371 005 1376 0.05 (13:85° 0.05 13.88° ©.05 13.93. 0.05

51 - - - - = - 1.7 0,05 (1378 0.05 13,81 0.05 13.87 - 0.0%

10T - - - - - - - - 1373005 13780 0.05 13,80 Q.05
$J-9-1 Existing 12.77 0.13  12.89. 0.18 -13.03  0.20 1328 0.34. 13.55 - 0.4 13.64 . 045 1375 0.47

- - - 1262 - 0.07 12,63 0.07 12,65 Q.08 12,67 0.0 12.67 8.0, 1.& 8,09

3-v¢ - - EEE 12.63 0.07  12.65 - 0.08 ~12.67 0.09 12.67 - 0,09 1268 ~0.09

5-yr - - - - - - L1265 0.08  12.67 . 0.09 1Z.67 . 0.00 12.63  0.08

10.¥r - - - - - - - Ca T iR.66 0,09 ILEF .03 1268 0.08
$3-9-7  Existing 12.98 0.26 1318 0.31 13.43  0.39 13.86 0,43 14.02 048 14.20 © O.51 1445 0.5

Lyr - - 1268 0.6 12,70 047 1272 0B 1234 0.8 1275 0.18 AT 049

3-yr - - - - 12,68 . 0.17 12,71 0.17 12,73~ 0.8 1274 039 12,767 - 0.19

s-¥r - - - - T - T iaee 0.7 1l 0a8 1 Telisi 1274 049

t1o-Yr - “ - - - - - - 12707 07 n - 0an . 0as
§)-9-3 Existing 1200  0.08  13.20 0.1 1346 0.4 13.67  0.15 101 0.17. 14,19 0.18 1842 0 0.19

2-¥r - - 12,68 0.05 12.69  0.05 12.71 . 0.05 "i2,74 0,05 12.75 0.0 3277 '0.0%

3-Yr - - - - 12.68  0.05. 12,70 005 1272. 0.05 1273  0.05 127§  6.0%

5.5 - - - - - o 1288 0.05 12.71 005 12720 0,03 1273 0.05

10-¥r - - - - - - - T .t aza70 (0,05 12,70 ©.05 12:72  0.05

5)-10  Existing 12.69 -0.26 12,9 0.31 13,07 0.37 1320 0.47 1.4 0.67 13.50 = 0.65 13:60 . 0.67

2-Yr - - 12.68 A7 1270 018 1272 0.19 12,75 0.0 12,77 0.20 1278 - 0.2l

Y - - - - 12.68 0,07 1271 0,18 12,74 019 125 0.20 1277 0.21

5-Yr - - - - - - 12,69 - 0.7 12.7300 0,19 SO1E74C 0,19 12.76  0.20

10-Yr - - - - - - .. 12,76 © 017 12.73 . 048 12.73  0.19
MANDALUTORG-PASIG
PH-5-1 Existing 16,94 0.67 - 17.13- 0.80- 17.38. 0,98 1777 1.26 18.44 1.73 -18.61 = 1.85 . 18.8 R .

2-vr - - 16,46 0,33 16.47 0.3 16,43 0.35 1.5 9,37 1856 0138 16157 Qu40 °

3-¥r - - L - 15.46 0.33 1648 0.34° 16.50 “0.36 16.52° 0.7 16.54 - '0.39

5-rr . - - - - - 16.46  0.33 16.48° 0.35 16.49°  0.35 °16.52 .. 0.37

10-¥r - - - - - - - - 16.87 034 16048 0341649 0.35
PM-5-2 -Existing 1472~ 0.12 14,82  0.14 1495 ©.17 1536 0.22 1552 . 0.30 45.72 0.35. 1596 0 0.41 -

2.7 - - 14.46  0.05 14.67 0.06 14,47 0.06° 1449 0.07 14471 T.07 71451 - .07

3-¥r - - - - 14,46, 006 14.47 0,06 14.48 0006 114.48 -7 0.07 7 14050 0.07°

5-¥r - - - - - - . 14.46 0.06 1447 0.06 I4.48 0.06 14.29 - 0.07

_10-¥r - - - - - - - - 14.46 1 0.06 1447 0.06 14148 . 0.06
FH-7 Existlng 13.46  1.46  13.53 149 13,62 L8 1377 . 138 1400 .68 1403 1,73 1430179

2-r - - 13.20 70 13.26  0.87 1336 1.17 1349, L47 1352 1.48 13,55 143

3Yr - - - - 13.20  0.70 13.27  0.91 13.42 . 1.3 1348 147 1352 .48

5-1r - - - - - o oadgt 0.730 13300010240 13,38: 0 1210 1347 146

10-Yr - - - - - - - . 13,730 00790 13.27 0. 0.90 1335 1.3
BARIKINA . N . 1 -
PM-3-1  Existing 22.8%  0.001 22,97 0.01 23.07 001 23,25 0.02 23.67. 003 23.98 0.04 2450 0.05

2-rr - - 22,50 0.00 22.51 -0.00 '22.53  0.00° 22,570 0.00. 20580 0.00., 22,65 :0.00

3-Yr - - S . 22,500 0.00 22,52 0.00 -°22.55° ¢ 0.00 -22.57 . 0.00. 22.60 -0.00

5-¥r - - - - - - 7i22.50 . 0.00 - 22.53 0,00 -22.5 0.00 22.57 . 0.00

ie-yr - - - - - - e 22,51 . 0.00 2232 - 000 22597 000
pi-3.2  Existlag 22.71  0.01 2275 0.0 22.81 -0.02 229t 0.02 23.18 0.04 2334 - 0.05 23,65  0.06

- 2-¥r - - 22.50° 0.00 22,51 0.00 '22.52 ° 0,00 22.54 "10.00-7.22:85:% -0.00 - 22,57 . 0.00

3 - - - - 22.50  0.60 22.51 70,00 22,57 -/0.00 22,50 . 0,00 22,85 -0.00

5-r - . - - - - - - z2.50 770,00 22,51 0.00°-22.52 . 0.00  22.54  0.00

10-¥r - - - - - - - Lo 2251 000 2251 0.00 2232 0.0




lab‘l 5-4-2(%/5) INLAND THUHDATION MATER STAGE

Sca"}o. _2=1r Ralnfall _3-Yr Ratnfall 5-¥r Rainfall 10-¥r Rainfall _39-Yr Rainfall 50-¥r Ralnfati _100-¥r Rainfail
pord of - Hax. Hax, Hax. Max. - Hax, Max.  Max: | Max. Hax. Hax. Hax. Max. Hax.”  Max.
Wazs . Facile - Watar  Flcoded Water - Floodsd Water - Floodsd Water  Flooded ater . Flooded Hater Flooded Hater  Flooded

’ Tties _l.ﬁvel Area Leval Area Leval Area : _Lovel  Area Loval  Ared ioval Arex tevel Area
(EL, m) (k6d)  (EU. a) (ka?)  (Fb. @) (km?) " (Et. w) (kn?) (£, ») (kn?}  (EL. m) (e?y (L. ®) (kn?)

MARIKINA
P-3-3 Basting 2051 0.06  2L.73 . 005 22.01 006 2281 0.8 2.7 0.4t 22977 0.3 2331 G116
e - - 2051  0.00 20.65 0.0 20.62 0.00 20.75 0.01 2081 0.0 2092 0.02
3 - - - .. - .52 0.00 20.58 000 20.88 0.01 20.73 0.0 2083 0.01
LR () B - e . - - 26,52 - 0,00 20.59 © 0.00 2064 001 2073 0.01
war - - - - - < e o< 053 0,00 20.56 .00 20,54 0.01
PM-3-4 Existing 16.9% 0.10  20.04 © 0.2 20.16 0.6 20,40 020 2062 0.5 2073 027 20.81 0.3
2-r - - 18,50  0.00 15.53  0.01 19,55 9©.01 ' 19.63  0.03 . 19.65 - 0.04 18.71 0,05
L5 (Y - - - 1951 0.00 19.53 0.01 1958  0.02 (19.61 - 0.03 19.66  0.04
5vr < - el m - - . 1951 0.0 19,55 0.01 (119.57 0.0 19.81 003
1oy - . - . - e . -, 19.52. 0.00 19.53 0.0p 1956 0.01
" PM-2-5  Existing 20,74  0.03 20,77 - 6,04 20,81  0.0¢ 20.89 0.05 2005  0.07 2145 . 9,080 2t.38 o1
' -y - - 20,72 603 20,77 0.0 20,74 -0.03 2076~ 0.03 2077 0 0.03 2078 0.1
o - - . .. 20.73 603 20074 0.03 20750 0.03 2076 .03 2077 0.04
5 T - - T - . 2074 0.03 2074 003 2072 . 003 2095 0.03
wyr - - - e e T - - 2073 0.03 2074 0.03 20.75  0.03
PM-3-6  Existing 20.62 (.03 20,64 - 0.06  20.68 [0.05 20.74 0.07  20.87 20.117.26,98 0.4 2115 0.19
: 22 - - - (20,5 0.00  20.51 -0.00 20,52  0.00 20.53 0.01  20.54 §.01 - 20.55 0.0
5 (O - - - - 20,50 0.00 20,5t 0.00 '20.52 001 20,53 0.01 . 20.54 5.01
51T - "= B .. - 2.5 0.0 20,51 0,00 2052 : 0.01 20.53 0.0
0 - e - e s - - - 2050 .0.00. 2051 0.00 20,52 0.00
PH-4-1° Existing 18.21 0.8 18.26 023 18.32 0.2 18,44 039 18.57 . 0.53: 18.63 . 0.61 ' 18.7¢ 0.76
T - - 18.00 0.00 1501 6.01 -18,03. 0.03 ° 1806 0.05 18.07 - 0.06 18.09 . 0.08
K L - R 18.00° 0.00 18.01 001 18.04 0.04 18.05 0.04° 18,07 0.06
Sayr o s e T e - C= 1801 0,01 18.02  0.02. 18.03  0.03 . 18.05  0.04
10-Yr T T = .i= .- 1800 0.0 18.01  0.01. 18.03  0.03
P-4z Existing 18.26 0.1 18.32 0.4 18,38 0.7 ‘1851  0.23 18,57 0.29 18.62 0.3 1870 0.42
v - - 16.00 - 0.00 18.01 ©.00. 18.03  0.01 18.07 0.03 18.08 0.03° 1811 0.05
37 - - - 47 180 0.00 18.02 0.0l 1805 0.0 1806 003 1803 004
5 - - - - - - 18.00 - 0.00 18,02 0.01 18.02 . 0.03 18.06 0.03
10-¥r . - T - - - - - 18.01 © 0.00 18.02  0.01 5 18.03 601

PARATAQUE -LAS P1ilAS

PA-1 . Existing 12.88 2,80 13.00  3.31 13.14 3.50 13.42  3.69 13.69 3.9 1379 402 139

4 4.05

e . - 1237 - 055 1220 0.5 12,23 0.62 1228 - 0i69 12,31 ;0 0.73 12.37 - 0.80

e . - <8 (0.5 12,20 0,59 . 12,28 G.65. 12.37 0 0.68. 12,32 073

BRLE S - ¢ 1248 U057 1222 U0.61.712.23 0.6 12,27 0.67

L - - - - 12,19 087 12,20 0597 12,21 0.61

PA-2  Existing 12,02 0,50 12.05 . 0.69  12.09 0.8 12,17 L4 12.30 163 12,37 180 1248 2.2

- - - 1.8 - 0.35 11.97° 0.7 1187  0.3%8 11.88 . 0.4 1198 0.2 iLs9 0.4

3T - - - SRS 835 L9708 1188 040 1188 0.4 N9 0.2

5¥r - el lio. o= s 196 -0,35 1067 0 6.39 111.97 © 0.39° 1L98 0.4l

_ 0-ve 7 T4 o= Th ST e A o S 1% 036 197 .0.38° 11,87 0.39

PA-1  fxisting 12,03 0.30 12,20 0.4z 12.29 0.58 12.44 0,83 1254 . 0.5 1259 ©Le4 1285 143

o v - - 11.66  0.00 .11.96. 0.01 11.97 0.01 1198 0.03 11,93  0.04 1.9 0.05

. L - - <.~ 10880 @06 11,96 001 11,97 002 1198 [0.03 1188 0.04

LR (R R - = =18 D000 1067 001 1197 0.02 1193 0.03

10-vr T T L T B Ce 1186 - 0.00 1196 - 000 1196 0.0

PA-2 Existing 12.06 ~ 0.62 1211 “0.74 12180 0.94 1230 1267 12.49 © 168 1255 1.607 12.63  L.JO

2v¢ - - 11.97  0.38 11.99 © 0.42 - 12,02, 0.50 12,06 0.6 12.07. ~0.63 12.08 0.68

I, . e e - .. 11,87 0,38 11.99 043 12,03 0.53 1208 0.60 1207 0.62

s - - - - Lo =188 B.39 12,00 0.7 12,03 0.52: 1206 0.60

Wir ;o - - - - - = - - 1Lgd o4l 1200 045 1202 0.50
VALENZUELA®

ME-9 - Existing. 1211 2,95 12,16 .52 12,23 427 12,37 . 566 1251 . 7.58. 12.55 8.43 | 12.61 . 9.65

o 24 - .- 12430 3.2z 1219 385 12.25 443 1232 516 1235 5.47 1239 5.67

3-vr - - S0 e 12390 385 12,25 - 4.4) 71232 5.6 1233 547 1239 A

B - - - - . - 12,23 - 408 1230 495 1233 526 12,37 5.70

10-¥r - - - - - - e . 127 AG0 12300 455 12.34 539
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Table 5-5-2 THUNDATION WATER LEVEL WITH AND WITHOUT PROJECT
FOR CAST AND WEST OF MANGAHAN

EeroEm

|

= CHEESRDNEIOREEONIRE IS0

Name bf

Haximum Inundation Water Level (E.L.n)

V-137

1005Yr.
Return
Period

P e

14.56
14.56
14.08
'14.08
14.08.
14.08
14,08

14,08

1.08
1408
14;08
14.08
14.08
14,08
14.08
14.08

14,08

s o ade. . Sar. 10 30t 8o4m.  100-fe
dtainagq_ﬂf or W/0 Return  Return  Return Return = Return Return
Area  Project Period Period " Period . Period Periqd Pertod
'gAsi OF HANGAHAN
EN-1 W 13,80 13.52 | is.aal 102 1432 14.8

W - . - 13.23 ;3.29. 14.48

Eﬂ—é._ _ﬁ(o .78 13.00 1302 13.38  13.65 13.86

W - g . 1273 12,79 13.86

-3 wo 12.8  13.01 1316 13.25 13.65  13.86

W o - - 73 1278 13.86

L OEMa ‘:Q/o :_12;40 12,52 e 13.22 13.65  13.86

'w} - - . 1226 1238 13.86

" HEST OF HANGARAN

HH-I.- ‘rﬁwfol. : 12.55 12,60 12;55 13.#2 “‘13.65 13.86

W R - 12.24  12.31  13.86

uﬁ;é' %0 | 12.i51 | 12;50 L l2.85 132 ;;3.65 13f§5

':w; ' I - 1179 12.00  13.8

- -3 Woo 12 --12;56- 1285 13.22 1.6 13.86
W S - . - _11;}7 11,92 13.86

WS W0 12,35 1250 12,85 1322 13.65  13.86 |
- w B - - 12,00 12.08  13.86

-'ﬂﬁ;s- Wo | 12.15_'f'12.50‘ 12.85. 13.22  13.65  13.86

W o . . 12.06  13.86

14,08

e L E D T



Table 5-5-3 DEVELOPED AREA AFFECTED BY 1986 FLOOD IN MALABON-NAVOTAS

Y R B T3 M () ® @

_ o ~ Developed - ~Developed.
Drainage Total Developed Flooded Area’ - Aroa
District Draina Arsa Area at Present (D)/(A) in 2020 - (F)/(A)
Area at Prese  in 1986 within (C) within (C) "‘ .
(kn?) - (km?)  (km?) _ (kn?) (1) (kn?) . (%)
MA-11 0.69  0.66  0.69 . 0.66  95.65 0.6 100,00
MA-3 2.21 1.88 1.9 171 77.38  1.77 80.09
MA-6 1.34 0.71 1.0 . 0.71° _ 52,89 - 1.08 81.34
MA-4 0.0  0.26 0.5  0.26 - 52.00 0.3 9  78.00
MA-Z 2.05  0.92 205  0.92  44.88 1. 28  62.46
MA-5 1.8 1.76 078  0.78  41.27 - 078 - 41.27
M-9 030 0.30 0.2 012 4000 - 0.12 40,00
MA-1 2.26  0.72 1.81 0.38 16,81 1.82 80.53
MT-4-1 411 319 0.0 0.3 8.27  0.68 16.55
MT-4-2 2.18 1.87 0.80  -0.15 6.8 0.32 14.68
MA-7 2,40  1.60  0.34  0.05 2,08 0.3  14.17

MA-12 0.3 000 0.00 0.0 0.00 ~ 0.00 - 0.00
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Table 5-5-4 ECONOMIC COMPARISON ON DRAINAGE SYSTEM

FOR KORTH OF MALABON RIVER

Aternative.

. Case

Integration of
Subdrainage Areas

Project Cost
. tncl. O/M Cost*

{mi11ion pesos)

Land Acauisttion

130

ST

TN
16
g

19 .

0%

__..for Ring Dike

MA-1, MA-2, MA-3, MA-4, MA-5

| (MA-14MA-2), MA-3, MA-4, MA-5

(MA-14MA-2), (MA-34MAZ4), MA-4

(MA-14MA-2), (MA-34MA-5), MA-4

(MA-14-2), WA-3, (MA-44MA-5)
| :‘(HA-_-mﬁ-z)', (‘m-a#m;'quS}
. MA‘L;,' (MA-24MA-3), HA-4, .mns
: HA-1, :(MA}M&&)-,‘ (MA:;4+}AA~5')

T OMALL, MA-2, (MA-3+HMA-4), MASS

MASL, MA-2, (MA-34MA-5), MA-4

MA-1, a}tA'-z',' MA-3, (MA-44MA-5)
| (MA-1AMA-24A-3), HA-4, MASS
(MASIAA-Z4MA-3), (MA-444A-5)
> @A‘-i, ‘(im:'z#da-swi—}sm;.f,) -
CHALL, (HA-2iMA-34MA-5), MA-4

MAS1, MA-2, (MA-3WMA-A4MA-5)

(MA-13MA-2AMA-31A4), WA-5
(MA-1+MA-24MA-34MA-5), MA-4

MA-1, (MA-2¢MA-3,MA-4+MA-5)

(MA-1+MA-2HHA-34MA-44MA-5)

1,308
1,360
1,273
1,257
1,662
1,070
1,251
1,508
1,302
1,308
1,690
1,245
1,537
1,168 |
1,239
1,087
1,158
1,226
! 1,001

584

(1,000 m?)

402
341
325
277
326
242
a7
332
'.386_
346
387
310
295
306
280
290
266
243
222

185

[Npte}_:

ok .Inciud{ﬁg the pump cost eétiméted uhder:the land use conditions of 2020.

**  Optimum drainage system for the north bank of Malabon River.
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EEET L LRt P anx

Hame of = sesmmeseescmmeescemecce e et e e —
Sub- 2-Yr.  3-¥ro o 5-Yeoo 20-Veo 30-Yieo BO-Yeo o 100-Yr.,
drainage W/ or HW/Q Return Return Return Return Return Return Return
Area Project Period Period Perlod Pertod Pericd Period Period
MA-1 ¥/0 10,77 10.82 10.88 10.98 11.05 11.07 11,11
W/ - .- - 10.74 10.84 10,90 10.97
MA-2 H/0 10.73 10,77 10.83 10,92 11.03 11,07 11,11
W/ - - - 10.77 10.87 10.921 10.59
HA-3 H/0 11.04 11.08 11.13 11.21 11,33 11,38 ' 11.47
u/ - - - 16,82 10,91 10,97 - 11.03
MA-4 H/0 11.65 11.08  11.12 11,19 11.28 :11.34 . 11,41
W/ - - - 10.82 . 10,91 10,97 . 11.03
MA-5 H/0 11.14 11.20 11,28 11.31 11.56 11.63 1.1
Hf - - - 10.82 10,91  10.97.  11.03
HA-6 W0 10,99 11.402 11.05 11.11 11,23 . 1L.25 11.31
W/ - ~ - 16.9z  10.98 11.02  11.05.
MA-0Q R/0 1.2¢ 11,32 11.37 11.48 iL.66 11.5ﬁ 11.67
L1} - - - . 1.2 11.23 11.24 11.26
HA-11 H/0 11.11 11.17 i1.24 11.%7 11.63  11.59 11.66
W - - - 10.92 10.95 16.87  11.00 .

SEnES oSS aNEE e T

Table 5-5-5 THUNDAYION WATER LEVEL WITH AND WITHOUT PROJECT
FOR MALABOR - HAVOTAS

na w

Haximum Inundation Water Level (E.L.m)

v-140



0TZ'6Z 068°LT ' 086'02 " oT6" 2 _ © ose'ys - : - 130

oL8'y 0£6°2 - 00s'e o esett . ote's _ *§°1  {207) swurom £z03BxEdEg 0T
00T's ¢°8 . 00T'S §°g - 089't 82T - 0%2'9 vOT . 099'ST T'9z - 009 @ o - JuemIaAsy g
pesoT €L - - - - - - - 0§%‘T uod (cm/3 80°0) 3uswa) °g
_ .. L : . . . . : L : S _wdﬂwﬂa woﬂﬂ IUDWIT,
oty 16 Co- ~ o - = - - - .Gy T 1TOS .uﬁmaxmmpam L

*5UT TETIIITW PAAOIIOG.
L B TETISTW padpaip yaTa

- - - - - - 0oLt w6 - - v f.ms . TTos mmxﬂasquuaaxnmnsm“,w_
- . . . . . . S . S N : Hddumumﬁ_m
- . 09y - 16 01z 19 T e - - = e X o vmaouuon ,mﬁﬂuumaaoo..w
. . . o - S o . ‘ . TRTIAJBW -
- - - - ovv'z - 19 B RN -1 R L A S £ W _ ﬁwmuuua ucmaxampamfuq

, . mﬁavamunm ® SupTnEy
. . L P S o R wﬁﬂwwoa CTOUT THETIGTED
T - - 0OT‘6 - I6 - 00T‘%. 1% 00L°€ LE - - 00T . W " pemol110q ‘UOTIRAROXE ‘€
.. . . o o , . mnﬂvmmuﬂm y- SurTnvy
' BuTpwOT *TOUI. TBTISIWE

- - B A O ST - - eg cm o paSpap ‘UOTIBAIXE 2
oss'y T6 I _oma £ __ 19 _onm [ ...hma ~ 0sy! n _6YT 0§ & umwﬁwuﬁ .uoaum>muxm_,ﬂ_
uﬂJ984 muﬁunmad uﬁﬁoﬁ« huauﬁmsd Juncuy huﬂunmsw ucmoa< Muauamsd Iunowy huauﬁmﬁc gy : : S o

31509 uaﬂb o . wWall XIoM

¢ ssey . 4y asey ... g esey .. . 7 as®y . 1 @se) . uﬂﬁp
(w/a 3TUn) _ R S _ EO _
Euwnmg 3vup ummv AL mmommmmﬁ 30 momamz Hzmzmzqmzm 20 zoﬂmﬁsoo 1500 - 1-9-§. @Tq®]

V-141.



Table 5-;-6'“2(1/2) FEATURES OF PROPOSED DRAINAGE CHANNEL
FOR EAST AND WEST OF MANGAHAN

Sub-  Dralmage Design  Chanmel Roghness ~ Length  Bottom D.esi_gn Doy S.:'tda' , 'criénngl
p.Area Area discharge Gradient Co- _ Const. Iapvt. Breadth W.Depth Type Stope . Code Remarks
{ha) {m3/s) (/1) efficient (m} {m) (8:m) ~ (Him) N

£M-1 83.0 15 5000, 0.030 700 8.6 2.0 TYrape. 2.0 b
83.6 13 5000 0.030 1,100 7.1 2.0 20

S-total  166.6 _ . 1,800

EN-2 7243 1 5000 0.030 80D 5.7 2.0 . Trape. 2.0 b
39.9 18 5000 0.030 700 10.7 2,0 Tape, ~ 2.0 a-3
9.7 14 5000 0.030 556 7.9 2.0 Trape. - 2.0 . &l
87.8° 10 . 5000  ©0.030 750 5.0 2.0 Traps. © 2.0 a-l-

s-total 2417 : 2,800

EN-3 8.5 7 500 0.0 700 2.8 2.0 Trape. 2.0 b
4.9 11 5000 0.030 900 © 87 2.0 Trape. . 2.0 a-3
65.6 9 5000  0.030 500 4.3 2.0  Trape, - 2.0 a2 -
852 5 5000 0.030 . 600 1.3 2.0 Trape.. 2.0, a-

S-total 2722 2,700 '

EM-4 53.5 17 5000 0.030 400 1000 2.0 Trape.. . 2.0 a3
45.8 13 5000 0.030 350 7.1 2.0 Trape, 2.0 a=2-
95.7 9 5000  0.030 350 4.3 2.0 Trape 2.0 a-l

S-total  195.0 1,100 '

Total  875.5 7,300 1,100

DESIGN -
_ WATER DEPTH (H)

801’10
BREADTH

(G

TYPICAL CROSS SECTION OF TRAPEZOMAL CHANNEL .

Rt Rl e

}J‘ e e (e -

ODESIGN: . e
- WATER DEPTH (H} | 5]

‘30" =

i

30 '] ‘ag

TYPICAL CROSS SEGTION OF CLOSED CHAhENEL B .
[THREE UNTS BOX CULVERT) I BT
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Table 5-6-2(2/2) FEATURES OF PROPOSED DRAINAGE CHANNEL
., . FOR EAST AND WEST OF MANGAHAN

O 0 5 Y 63 O G Ry g O e o1 O ) g 0 T

Sub-  Drafnage Design  Channel Reghness:' .. Lergth ' Bottom Design ‘Side Channel
D.Area Area 7 Discharge Gradjent Co- Copst. Tmpvt. Breadth ¥.Depth' Type Stope- Code ~ Remarks
ey @iy ™ efticient (M (Bam) (i) B A |
TOHd-1 349 25 5000 - 0,030 £00 © 15,5 2.0 Trape. 2.0 -3
51.3.. . 20 5000 - 0.030 . . 450 12,0 2.0 Trape. . 2.0 f-2
8t.5° 13 5000 0,030 450 7.1 2.0 Trape. 2.0 f-1
22.2° - 35 - 1500 ¢.030 600 15,0 1.7  Trape. 2.0 =
16.1 20 1500 ° - - 0,030 800 10,0 - 1.6 . .Trape. - 2.0 d-2
85.4 i3 1500 . ..0.,030 600 10,0 3.2 TYrape. 2.0 d-1
22.3 20 1500 . 0.030 450 - 17.0° 1.2 ' Trape. 2.0 el
92.0 17 - 1500 . - 0.030. 500 14,0 - 1.2 . Yrape. 2.0 c-l
50 £4 . 20008 0,030 200 -13.0 - 2.9 Trape. 2.0 b-2
55, 64 2000 - - 0,030 © 850 20.6 - 2.3 Trape. 2.0 b2
133.2 85 2000 0.030 900, -:23,0 - 2.0 . Trape. 2.0 .b-1.
19.7 27 1500 . . 0.030 1,000 - 12.0 1.7 = Trape. 2.0 a-5
50.3 -1 1600. 0.030.. ..., 10 " 21.0 1.0 - Trape. 2.0 -a-4
36.3 13 1500 - 0.030 o250 15.0.: 1.0 Trape. 2.0 a-3
0.0 13 1500 0.030 250 15.0 1.0 Trape. 2.0 a-2
(71 9 1500 0.030 - 500 10,0 1.0 Trape. 2.0 a-1
S-total 912.1 - R 2,250 7,450 .
C HH-2 56,0 21 - 5000 0.030 1,100 12.7 . 2.0 ... 7rape. 2.0 d-3
: ‘51.9.. 16 - - 5000 .. 0.030 550 9.3 2.0 Trape. 2.0 d.2
99.5° 711 L 5000 0.030 5000 - 5.7 2.0 ‘Trape. 2.0 . d-1 o
. '65.8 8 .0 5000 0,030 . -850 .80 - 1.5 - -Trape., : 2.0- ¢ o
- 89.8 27 5000 0.030- 1,000 7.0 2.0 Trape, 2.0 b - - Antipolo
70.5 17 5000 0.030 1,000 10.¢ 2.0 ' Trape. 2.0 a-2
A - B 5000 0,030 : 300 7.0 1.7 Trape. 2.6 a1 S.Baho
. S-total’” '514.4 S i 2,180 3,780
WH-3° 2003 B4 5000 :0.030- ¢ 60D 7.9 2.0 Trape. 2.6 g-?
i :57,2. .10 L5000 7 0;030 .. 400 - 5.0 2.0 - Trape. 2.0 g-l"
' '20.8 20 5000 . 0.030°- . 550 12,0 ., 2,0, Trape. 2.0 ~3
L2056, 16 5000 0,030 - 550 9.3 2.0 Trape. 2.0  f{.2
89.8 13 5000 0,030 - 400 7 7.1 2.0  Trape. 2.0 f-1
- 35.6 19 5000 6.030- - . 550 - 11,3 .- 2,0. . Trape. 2.0  e2
85.8 14 5000 0.030 600 7.9 . 2.0 TIrape. 2.0 . el
1.9 . 15 5000 0.030 800 8.6 2.0 Trape. 2.0 -d-2
276.1 12 £000:. - 0.030 300 6.4 2.0 Trape. 2.0 d-1
- 2.3 g 3000 6.030 050 - 20.0 2.0 - Trape. 2.0 c
©25.00 L 397 30000 0.030 800 16,0 2.2 - Trape. - 2.0 c
©-35.0 ¢ 39 3000 . .- 0.030 1,000 -16.6 2.4 _ Trape. 2.0 . ¢
6.4 29 5000 - 0.030 20.0 1.9 Trape. 2.0 b
27.4° 18 . 5000 - 0.030 300 10.7 2.0 Trape. 2.0 a-3-
39,6 - - 15 5000 .0.030 1,000 ° B.6..-2.0 . Trape. 2.0 a2
o 804 10 £000-.. .. 0,030 50 2.0 Trape. 2.0 a-1
S-tota) - 683.2 - . - 3,100 6,350, .. ..o o o
WH-4 . 388 130 5000 0030 - 1,400 11.07°41.7 7 Trape. 2.0 -2 Tipas
020,00 1Y 5060 - 0.030 5 -8.0.-.:1.9  _Trape. 2.0 ...0+2. Tipas
67,48 ., 1. 5000 . - 0.030 800 : 2.8 - 2.0 ' Trape. 2.0 . o1 Tipas
1922 17 5000 0.030 550 10.¢ 2.0 Trape. 2.0 n
7% BN ¢ 5000 . 0,030 600 57 2.0 Trape,. 2.0 - .m
42,725 5000 0.030 350 3155 2.0 Trape. 2.0 )2
97.1 18 5000 . . ©.030 250 10.7 2.0 Trape. 2.0 1
178.4 1 5000 0.930 80D 12.7 2.0 ‘Yrape. 2,0 - k. \Ususan
41.2 4?2 2000 70,030 90 . 17.¢ - 2.0 Trape. 2.0 f Ususan
47,9 30 500 §.030 500 2.0 2.5 Trape. 2.0 -4 Ususan
£0 25 5000 . . 0.030 1,250 ::15,58 . 2,0 . Trape.. . 2.0 - 4=} . Ususan .
27.9° 19 "5000 0.030 oo 2000 (11,3 2.0 Trape. 2.0 1-2 Ususan -
0.0 . .19 ~5000% 0,015 - 250 . .0 2.0 B.Culvert 0.0 i1 B=3.0m*3untts
55.6 19 . 5000-- . 0.015 - - 600 - 9.0 2.0 8.Cujvert 0.0 " h-2  B-3.0m*3units
80.7 12 TTR000C 0015 60D 6.0 2.0 B.fulvert 0.0 h-1  B«3.0m2units
o2 A 8000 0 0l030 0 o os00 10,00 2.0 “Trape, 2.0 g-2 :
U020 16 -7 5000 . o 0.0300 B)p 09,3 2.0 . Trape.:: 2.0 . “?71
: “19:30 o140 50000 0,030 - 6000 - LY "2,0 0 Trape. 2.0 -2
.. 135 12 5000~ - -0.030- - 400 - o 6.4 0°2.0 - Trape. 2.0 f-1
eI 91 o 50000 0,030 0t - 8007 30L0,- 3.0 Trape. 2.0 - & . - Taguig
D T S ¢ 5000, 0.030 oo Y00 A0 2.8 Trape. 2.9 d Taguig
2402 b1 5000+ - 0.030 oo+1,450¢ 27,0 2.7 Trape. 2.0 c Tagulg
12,2. - 29 5000 9,030 - - - 4007110 - 2.6 - -Trape. 2.0 b . Taguig
64,5 .21 5000 . 0.030 .01,300 8.0 2.5  Trape. 2.0 a-5 Taquig
3.1 16 -5000 0.030 500 6.0 2.4 Trape. . 2.0 - a-4 Taguig .
-~ 45.6 13 25000 . 0,030 800 -5.0 - 2.4  Trape. 2.0 a-3  Taguig
49:3 9 ~h030 0.9 900:...-2.0 . 2.4 Trape. 2.0 a-2  Taguig
: 51.2 ] 5000 _ 3%0 1.0 2.4 Trape. 2.0 a-1  Taguig
aitala i e Ll bt bk '--'--—*--;-n—.—w,-gy,—-:-—f———-_-‘ ----- bbbl bt it —
. S-totalU1,427.6 . LG Tl 3,600 15,650 0 o
SWM-B. 3300 .36 . 5000 0 0,030 - 350 '16.0 . 2.5 " Trape. 2.0 ¢
4009 21 . 5000 -°0:030 - - - RS0 2.7 . 2.0 - Trapa. 2.0 . b2
101,58 15 5000 6.030-: 850 o 8.6-° 2.0 - Trapa: 2.0 b-1
3 17 5000 ¢.030 - - 400 10,0 . 2.0 . Trape. - 2.0 a-2
_ 78.3 14 5000 0030 - .. 400 7.9 2.0  Trape. 2.0 a-1
S-total 277.3 . G lia T -1,3500 D 900

TR e T P T T LS DE SR PR L L P LA PRI L DR A PR ST PR LR P T DT

e 12,850 34,100,
V-143

A R £ i T

Total ~ 3;BlA.61 - onrio o oo




Table 5-6-3

FEATURES OF PROPOSED SLUICE GATE FOR
EAST AND WEST OF ‘MANGAHAN

ORATNAGE ([QCATION DESIGH  TYPE ‘ ;
AREA DISCHARGE CROSS SECTION
- (H3/5) S _
EN-1 Buli River 25 Box culvart/Sluice _ '.;L341-:4-2 12 ‘“;6 aack “M+ER BIKE
: STA. Q00D appurtenant to — g =y ; GLI30.
Pump Station = - 3L§§ . g 1O
EN-2 B?ﬂfg? %% Bmt:h&y?gme | :jga;idg}f¢§_‘ VMGQMKWMWDME
STA.O+ appurtenant to ‘ . IR N A GL 2.5 :
Punp Station . . Sm% J T e 40.5
£4-3 Mahaba River 15 gox culvert/Sluice 38138 4 packWateR DIKE
' STA.0+000 appqrtenant to -nl'_ : g w OL 125 '
Pump Station Y i 103
EN-4  Lakeshore Dike 17 ‘Box culvert/Shutce . . w155 AKESHOREDIKE |
appurtenant to = Bl e - B SRS
Purp Statton - 4] A< a0 |
"""""""""""""""" T T Gk AT
RH-1 Mapindan R, 78 . Open channel/Sluice 13.9 130 etas oI
Lower Buli R. . © appurtenant to © ) ah S — oL .2 5
Punp Statien Gl 1 : el : " ao
Ant!polo' R. * © Open channel/Sluice -_ (1__ L
$TA.0+800 ' ! y GL. 12,0
' ¥y 10:0

WH-2 Lakeshore Dike 44
Anti Pole R.
STA.3+100

HM-3 - Lakeshore Dike 58
. Labsan R,
" STA.14800

Rapindan C. ®
STA, 14628

Mapindan €. *®
STA.3+006

HH-4 Lakeshore Dike 91
Taguig R,
S5TA.74870

ﬂpas R, . »
STA.2+010

Taguig R. Havi.
STAL0+000

~ Box Eu_h.iertlShiice
appurtenant to

WH-5 Lakeshore Dike 36
Bicutan H.

" Purp Statfon 3rl><] <) Z]? v 8.5

__________________ o o A e o o e e e D 8 -

___________

Box g'u'lvei;t/Siuica' , - i !
appurtenant to eamtan | petantin | iomion T mseire SN !-ch.le.b

- : -

o155 LAKESHORE DIKE .-

Box culvert/Sluice

appurtenant to T ,____ s Q_

Box culvert!Sluice o g 16 mxs oF NAPINDAH CHANNEL
. —~ 4 Sy el izo
| D LX)
Box 'cul_yertfﬁt'ﬁicef N o = r45 ‘DIKE OF ﬂAPmDAN cmnm.
o iE?:w 6L 1210 :
o AT =
i X ;»: IO [+ B

" LAKESHORE

Gpen"ch'anneilsiuice  .'|5.5 D IKE
appurtenant to X L T~ R
Putp Station 7| | L i ' MB‘Q
' ' L SR : — x 9.0
Open channel/Sluice S : :
: : 2.0 R
' . ‘ g y.GLA2O
S = gl00
Open chapnelfSluice - - - s o 1 T DIKE OF PAS!G nwsa :
: R I . __Hﬂ.—'—.——ﬁ—_——- P
I—- - =133 DHWL OF PASIG mvc—:n

o o o 8 e i g i 90 ot £

Pump Station

HOTE: Design discharge of *#" presents that the gate size is determ!ned from its maintenance function.. FlpE
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Table 5 6-4 I‘EATURES OF PROPOSED DRAINAGE CHANNEL FOR
I-lALABONHNAVOTAS

o R ma RN

. lln.uunu-uncun-n‘qu--n‘--n-u*hﬁH‘ﬂinn-w-uin-nnn-‘unsu‘_ﬁn.annnuvnuunnuul‘ql-uuuanhn-‘n- AT 0
Sub- ~ Drainage Design  Channel Roghness ~ Length  Bottem Design Side : :
D.Area Area - - Discharge Gradient Co- Const. Impvt. Breadth W.Depth Type Sldpg _Remarks
© (ha) {mdfs)  (1/1):  efficient (m). (m)  (B:m) - (Hem) (M) - : '
MA-1-A 5300 13 T 1500 0,030 i . 600 4.0 2.0 Trape. 2.0 Panghulo
(60.0-- 13 1500 0.030 - 1,000 .- 4.0 2.6 - Trape. 2.0 '
5- total 113.0 . L000 600
MA-6 64.0 25 2000  0.030 300 10,0 2.0 Trape 2.0 Catwan
S w0 2 20000 0.030 400 15.00 1.6 - Trape 2.0° Catmon
o340 7 5000 0.030 a00 - 6.5 1.5  Trape 2.0 .
- 34.0 7 : 5000 0.030 ' 500 6.5 1.5  Trape 2.0
- 5~ tota] 202.0 _ 900, - 700
w60 1 5000 0015 - 800 8.4 1.5  B.Culvert 0.0 Ba2.7m*3units
S-total - .69.0 - 800‘

naqnxuu-ann----uu-us-nnnn---nw----=n-xu-w-uzu=lu-a------guu-nna--uuun---ug-n-nu-n---nnn-n--:uwn-z---xnn-n-nz--u.n!ﬂﬂ

Total -

£384,0 -

2; 700 i, 309 -
DESIGN
WATER DEPTH {H)
| Borrom
BREAGTH
A B
TYPICAL CROSS SECTION OF TRAPEZOIDAL CHANNEL
B e =
a4 - S ‘ ‘|1 pEsiGN w
N _ k , WATER OEPTH (H) =
" ROGONGRETE I l = ,
Lz | fler ] | er

¥YP£CAL CHOSS. SECTION OF GLOSED GHANNEL
(THREE UNITS BOX CULVERT)
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Table 5-6~5 FEATURES OF PROPOSED SLUILE GATE FOR
MALABON~ NAVOTAS

e BT A VA e A T R R P O S S S S A 1 g P .t R0 o 0 AL e Sk L L A L Ak A 3 e o R O e .

DRAINAGE LOCATION DESIGH - TYPE

AREA DISCHARGE : - CROSS SECTION.
(3/s), : R
MA-1-A  Saltolan R. 13 ‘Box culvert/Sluice ' owlnz QIKEQE M_g; ABON RIVER '
STA. 04000 : . appurtenant to _#;-"1—3— slios
: Pun‘p 'Station- o QL@ o w.8h
MA-1-B Plnagkabalian Havi. . Open channellSiu!ce : Mr——~L°—°-m«- o '“3 L DIKE OF MALABDN RIVER
STA. 04000 appurtenant to 2y C g p GL.ULD
Punp Statlen : v . -"‘”.v ao
Pinagkaballan Havi.  Open channelfSluice 100 T 128 HING DIKE
STA. 24200 o L ) Sy GLILO
S - ' o R T T
MA-2-B  Dampalit R. Havi.  Open channel/Slujce’ - IOO ' . S
STA.5+400 ; =1 . * 2.5 Alus DIKE
QL] . ‘—;:”’**—‘”“""— :
¥ : I 85
Dampaltt R. Havi. Open channel/Slulce o v 13.0 DIKE. ormgg_naon RIVER -
STA.0+000 _ ,.-,_I _ M
' """'""",;;_Z,"""""':"7'_'_"""'“":""""“'"'"" """
HA-3 Dampalit R, Havi. Open channel/Sluice T 1.8 RinG DIKE
STA.2+200 . ‘o S~ ) ig ¥ GLA0D
: : S e Ty a:s_—q
N T Y R TR
MA-5 Navotas R, Navi. Open channel/STuice R = 7_|35 DIKE OF MALABON RIVER -
SYA, 24865 _ q[ >< g w6LIO 7
o e “._v 8.5
A6 Catmon Creek 25 Box:.culvert/Stuice -~ . az.p 2 13,0 DIKE OF MALABON RIVER
STA.0+000 appurtenant to e 1T [ 1 GL.11.0. .
purp Station T 5 Z;[;a—“—@ el
Longos Creek % Box culvert/Shuice 1. 125 DIKE OF MALABON RIVER
s 010 X
. o o AN T e
MA-9 Coastal Dike 2 Box culvert/Sluice 50 S L
appurienant to T Y 135 COASTF‘L DIXE
pump Station = - o los ——x 8L 1O
R : g[—-&-—*w 90, -
- . IS .;?' PARAPETWALL"- :
HA-11 Estero Marala 12 Box cu\ver_tlsluice o L gise O EsTERO w.nm_n
STA.D+950 . appurtenant to : 4.0 40

LGL 1.0

Purp Station o]:!g%m

_ G e V3.5 PARAPET m.u. QF. NAYOTAS RIVER
Dagat Dagatan * Box culvert/Sluice G" He..
. . : o}: )

Havotas R.

STA, 24250

HOTE: Design discharge of Wav presents that the gate size is determlned from 1ts maintenance functiun. '
Design discharge of “Havi.” presents that the gate size is determined considering navtgattn_ of vessels,.

* .
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