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CHAPTER 6
IDENTIFICATION AND ANALYSIS OF FLOOD PROBLEMS

In identilying and analyzing the flood problems in the study area, the study team
utilized the following survey resulls:

= Location maps discussed in Chapter 3 -~ for locations of manholes and
drainage channels and flow dircctions.

= LATERAL database discussed in Chapter 3 — for existing conditions and data
processing.

* Drainage channel and water surface profiles (Tables 4.1 and 4.2 and Figures
4.10 to 4.26), which are discussed in Chapter 4 -~ for longitudinal profiles and
for checking the adequacy of {low capacity of drainage channels.

* Runoff and flow capacity tables (Tables 4.3 and 4.4 for drainage laterals, Table
4.5 for drainage mains, and Table 4.6 for open channels) discussed in Chapfer 4
- for checking the adequacy of drainage channels.

* TFlood condition database and inundation maps discussed in Chapters 3 and 5 --
for flood data and identilication of flood-prone areas and flood depths.

I'rom the inundation map of the September 1999 flood, forty-five (45) critica!l flood-
prone areas (i.c., with flood depths exceeding 0.50 m) were selected for analysis and
evaluation of flood problems. ‘Table 6.1 lists the findings and presents possible
countermeasures for each flood-pronc area identified as critical.

6.1 Analysis of Flood Problems
6.1.1 Regional Flooding

Two seriously affected tlood-prone areas were identified as regional in scope and
which involved scveral drainage blocks, namely the eastern part of north Manila
(Espaiia-Sampaloc area), and the areas of San Andres Bukid, San Antonio,
Metropolitan Subdivision, Palanan and San Isidro in South Manila. The flood
problems are discussed below.

Northeastern Manila Flood Problem

Because undersized drainage laterals (NLO41, NL039, NL043) cannot accommodate
the runofl’ cascading from the relatively sicep slopes of Sta. Mesa Heights, the
unaccommodated or excess nunof¥ spills over the carriageway of existing roads towards
the Blumentritt Interceptor (DMO1). Since the interceptor is also undersized, the
spilling runoft is further directed to the neighboring Vitas drainage block where it
develops as flood. As the floodwaters rise and spread, they again cross over to the
lower Sampaloc area. The rising floodwaters then result to widespread flooding of the
Espaiia area, the lowest point of the larger low-lying area of Sampaloc.
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Disposal of the floodwaters is made by way of the N. Reyes-Severino Main (DMO06) to
the Quiapo pumping station where it is ultimately pumped out to the Pasig River.

Adding to the Roodwaters from the Sta. Mesa Heights is the ronoff coming from the
gentle slopes of Balic-Balic in Quezon City. The floodwaters enter the Sampaloc area
through drainage laterals into the Josefina-Lepanto Main (DMO7) thus aggravating
further the inundation of the Espaiia arca.

The floodwaters are disposed of by way of the Lepanto-Gov. Foibes Main (DM30)
down to Estero de Sampaloc where they are ultimately pumped out into the Pasig
River.

At high flood stage, floodwaters from the respective drainage blocks of Quiapo and
Aviles-Sampaloc merge, making the flood problem more complex. Under such
condition, more than one pumping station operate, cach serving an indistinct drainage
system or drainage block.

CHANNEL | NAME CAUSES OF FLOODING
CODE
DMO1 Blumentritt Interceptor ) _
NLO11 Amoranto- * Inadequate flow capacity of Calamba Creck.
Mayon-Calamba { = Presence of sediment deposits and other obstructions.
{Right Side}) Silts come from constriction sites and since the drainage area
- ___has steep stope, sand’sills are easily transported la the creek.
NLO3Y9 Andres * Inadequate flow capacity of NLO3% and receiving drainage
Bonifacio main (DMO01).

« Prescnce of sediment deposits and other obstructions.
3026 deposit al low point (inanliole i 15C2019).

NLO43 Piy Margal * Inadequate flow capacily of NLO43 and recciving drainage
(Mayon-M main (DMO1).
| Cucirco) * _Presence of sedimeint deposits and other obsiructions.
| DMOS | N. Reyes-Severino
NLO31 Laong-Laan- * Inadequate flow capacily of NLO31 and receiving drainage
Gov, Forbes- main (DM06).
Espafia * NLO31 has small outlet, hence a choking condition occurs;
floodwater coming from northern Sampaloc spills over {o
_Espaiia.
NLO32 Dimasalang- * Inadequate flow capacity of NL032 and receiving drainage
Gov. Forbes- miain (DM06).
Espafia * TLayout of drainage lateral facilitates deposition and clogging
of manhole, cspecially al places wilh abrupl change of slope
| dirction. .
DMoO7 Josefina — Lepanto -
NLO36 Espafia (Right * Inadequate flow capacity of NLO36 and receiving drainage
Side) main (DM07),

* Layoul of drainage lateral facilitates deposition and clogging
of manholes, cspecially at places with abrupt change of slope
direction.
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DMOS Economia o _
NL033 M. Earashaw- = Inadequate fow capacity of NL.033.
Espaiia * NLO33 drains to NL032.
* Presence of sediment deposits and other obstructions.
Clogged outlet (i1 1504064} and manhole i 15C4152.
Choked at ii130C4073.
__{__ fioodwater spills over the Estero de Calubcub. .
NILO34 Espadta (Right = Inadequate flow capacity of drainage laterals, NLO34 and
Side) NL035.
NLO35 Espaiia (Left
Side) _ B
ESTIS Estero de San BMigacl
NLO29 M.V. delos * Inadequate flow capacity of NL029,
Santos (Right * Presence of sediment deposits and other obstructions.
Sidc)
NLO30 M.V. de los = Inadequale flow capacity of NLO30,
Santos {(Left » Presence of scdiment deposits and other obstructions.
Side) Drainage lateral has 50 to 100% sand/’silt deposition;
manhole i 15C4086 and ii15C4051 clogged.
DM28 South Antlpolo Main o L
NLO5S F. Huerlas * Inadequate flow capacify of NLO5S5 and receiving drainage
main (DM?28).
) Area served by the lateral is low-lying. ~
DMO2 Solis-Tecson i
NLOI6 J. Abad Santos * Tnadequate fow capacily of NLO16 and receiving drainage
(Right Side) main (DM02).
= Presence of sediment deposits and other obstructions.
Both ends of NLO16 have 50% sediment deposition.
The lateral lies in a low-lying area where flood can persist for
a long time. The lateral is located at the upstream end of
) DMO2 where fload takes longer lo subside.
NLO17 J. Abad Santos * Inadequate flow capacily of NLOL7 and receiving drainage
(Left Side) main {DMO02).
* Presence of sediment deposits and other obstructions.
NLOI7 has 70% uniform deposition; manhole ii15B82209 is
clogged.
The lateral lies in a low-lying area where flood can persist for
a long time. The lateral is located al the upstream end of
) DA Q2 where flood takes longer to subside.
| DM29 Tayuman
NL025 Oroquicia * Inadequate flow capacity of NLO25 and receiving drainage
main (DM29).
= Saw-tooth profilc of drainage lateral,
= Prescence of sediment deposits and other obstruclions
Manhole 111583180 is clogged. Sediment deposits at sag
poini.
o * Arca serviced by Iaferal is low-lying.
EST06 Estero de Magdalena
NLO18 S. Herrerra » Inadequate flow capacity of NL0O18 and the rcccwmg Esfero
de Ma gdalcna {upper reach).
* The area is low-lying and floodwaters can stand still easily.
NLO1Y Tayabas * Inadequale flow capacity of NL019 and the receiving Estero
de Magdalcna (upper reach).
* _The area is low-lying and floodwalers can stand still easily.
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Southern Manila IFlood Problem (San Antonio-Palanan-Pio del Pilar- San Isidro)

Runofl’ from the San Antonio Village caters the laterals to full capacily. Since the
drains are undersized, the unaccommodated excess runoff appears as flood. The
floodwater is collected along roadways and led towards the Zobel-Roxas Main
(DM23).  But because the capacity of this main at its upper reaches is limited,
floodwaters cannot be conveyed further. This results to the rising of flood level
upstream.  Worsening this adverse condition, and because the overllowing Estero de
Tripa de Gallina submerges the main’s outtall, a further reduction of capacily of the
Zobel-Roxas Main occurs at its middle and lower reaches.

The area south of Zobel-Roxas Street is drained by Calatagan Creek. The creek,
however, has a very limited flow capacity, and thus facilitates the swelling of
floodwaters in the area and its immediate vicinity. The floodwater is conveyed along
Calatagan Creek to Lstero de Tripa de Gallina, which is also overflowing, hence
compounding the flood problem.

The PNR open canal drains the floodwaters east of the existing railroad tracks, but
overflows duc to its limiled capacity. Nevertheless, the floodwaters are discharged
either via the Faraday main or toward the Calatagan Creek, which becomes further
overloaded. Large scale flooding of the area therefore ensues.

The complexity of this drainage system problem can be brought into clearer view if it is
considered that a number of pumping stalions, namely, Paco-Pandacan-San Andres-
Libertad and Tripa de Gallina pumping stations serve the same Estero de Tripa de
Gallina.

CHANNEL | NAME CAUSES OF FLOODING

CODE o

Estero de Tripa de Gallina

DM 23 Zobel Roxas

SLO0L Primo dc Rivera | = Layoul of drainage lateral facililates deposition and clogging
of manholes, especially at places with abrupt change of slope

SE002 Vito Cruz Ext. direction.

SLo22 Mayapis Adverse stope from 0 fo 450 and from 580 to 700 of SLOOL.

Surface runoff from headwalers to Tejeron spifls over towards
areas served by SLOOI and SLO02 (Primto de Rivera and
Pasong Tamo, respectively).
The general area of San Anfonio Village is flat and low-lying
and bounded by main streets and the existing railroad track,
which is relatively higher than the natural gromnd. This
resills in ponding during heavy rains.

SL032 Sen. Gil Puyat- = Inadequale flow capacity of SL032.

Dian-DM22 *  Drainage profile has saddle.
Chances of sediment filling the saddle are high and fost.
Istero de Tripa de Gallina overflowed.
SLO33 Finlandia- » shares the sume causes with SLO32
Edison-Morsc-
EST25
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Hen. A Ricaide

* Inadeqguate flow capacity of $1.037.
Layout of drainage lateral fucilitates deposition and clogging
ol nmnholes, especially at places with abrupt change of slope
dircction.

* Presence of sediment deposits and other obsiructions.

S1.039

| Cabrera Protacio

Ext

* Inadequate flow capacity of SL039,

* Layout of drainage lateral facilitates deposition and clogging
of manholes, cspecially at places with abrupt change of slope
dircetion.

Clogged manhole at upstream end (ii2141042).
Overtopping of Estero Tripa de Gallina.

'SLO31

[)a:\}up— Dian
Culatagan Creck

» Imdequate fow capacity of SLO31 and receiving creck.
Swelling of flood over Pio del Pilar.
Overtopping of Estero de Tripa de Gallina.

“S1030

Dz (Qutfath)

v Shares the sume canses with S1.031.

DM33

Pasong Tamo

'SL055

Lumbayao and
St. Paut

* [nadequate flow capacity of SL05S.

= leregular profile of 81.055.

* Presence of scdiment deposils and other obstruclions.
{at area with stow movement of surfuce runoff.

51022

Mayapis

* Inadequate flow capacily of SL022.

* Presence of sediment deposits and other obstructions,
Dyainage Interal is clogged for 330 meters
Drainage arca for laleral is flat.

_PNR ()pcq Canal

[ SL020

Dagonoy

= Inadequate flow capacily of $1.020 and receiving PNR open
canal

= Layout of drainage lateral facilitates deposition and clogging
of manholes, especially at places with abrupt change of slope
direclion.

= Presence of sediment deposits and other obstruclions.
Outlet of the lateral is constricled,
Frainage profile is irvegular. Sand and silt deposits at the
sadedle section reduce the flow.
Clogged manhole (iii 1643158).
Area north of Zobel-Roxas main has scattered flood-prone
porlions. :

51021
SL0S4

Estrada A
Esfrada B

" { ¥ madequate flow capacify of SL.O21 and SL054.

* Presence of sediment deposits and other obstructions.
81021 is clogged af munhole iii 1643171 and rest of lateral
length has 50 te 75% sand/silt deposition.
SLO54 has a 50% sand deposition over its length,

6.1.2 Local Flooding

Amply supported and properly managed, ceitain remedial measures for localized floods
can yicld immediate benefits. It must be stressed, however, that only by adopting a
regional context can more permanent solutions to localized floods be found. Lined up
below are drainage channels that are causing localized flood problems, in which urgent
works to mitigate flood damage may be implemented.
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_CODE
NLO049

CHANNEL

[ NAME

CAUSES OF FLOODING

Luzon/Negros

NLO9 has sicep slope.

Presence ol sediment deposits and other obstructions.
Steep stope followed by adverse slope forms a saddie part
(potential siltation site).

7025 clogged at saddle manhole iiid4197).

{ncoming lateral from Luzon may have inlet problem, such
that flooding occurs.

NLoi0

Claro M.Reclo
(LeN Side)

Inadequate flow capacity of NLO10,
Upstream end of latéral may be small.

NLO26

P. Guevarra

Inadequate low capacily of NLO26.

Irregular drainage profile (facilitating deposition and clogging
of manholes, especially at places with abrupt stope changes).
Presence of sediment deposits and other obstructions.
Irregular drainage profile.

Clogged manhole at sag (ii5C3326) and at upstream manhole
(ii5C3322).

NLOO4

Moriones/
Nolasco/Morga

Inadequate Row capacity of NLOO4.

Layout of drainage lateral facilitates deposition and clogging
of manholes, especially at places with abrupt slope changes.
Presence of sediment deposils and other obstructions.
Drainage profile has a saw-tooth shape; clogged manhole

i 1544037 (sag poini),

Drainage lateral has 863 deposit over its length.

NL020

North Antipolo
Creck

Inadequate flow capacity of North Antipolo Creek.
Presence of sediment deposits and other obstructions.
Ontlet manhole (i5B3194} is clogged.

Wiole length of NLO20 has 50%6 sand/silt deposit.
BDrainage profile is conducive for silf deposition.
Possible spilling of runoff from upstream of Solis-Tecson
Aain.

NLO3

Cordillera-
Quezon Ave.-D,
Tuazon-Data-
Malimyas

Inadequate flow capacity of NLO44.

Irrcgular profile of NLO44.

Presence of sediment deposits and other obstructions,

Profile undulating; size changes from 76 cm to 46 ¢cm back to
76 em; constricted drainage pipe ol manhole 1iiA3186; choked
condition,

NLO028

Carlos Palanca-
Padilla-
Nepomuceno

Inadequate flow capacity of NL028.

Irregular profile of NEO28,

Presence of sediment deposits and other obstructions.
Adverse bed slope near outlet/hydranlic behavior changes.
Deposition af saddle portion.

Clogging of manhole # 20C1025.

"NLO54

Old Sta. Mesa-

Magsaysay-
Hipodromo-
Anonas

Albina-Altura-R.

Inadequate flow capacity of NLOSS.

Irccgular profile of NLOS4,

Presence of sediment deposits and other obstructions.
Presence of twe choking points.

tydraulic behavior changes rapidly due fo abrupt change in
seclion area and due lo incomplete siphon.

Clogged manhole due to choking.
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NLOS Matimyas (right | = [nadequate fow capacity of lateral,

side) = Presence of sediment deposits and other obstructions.
NLO1G Matimyas (lefl »  shares the same causes with NLOAS.

side) has 30% deposition at iiilA3209.

South Manila (Local Flooding)

| CHANNEL | NAME CAUSES OF FLOODING
CODE
SLO10 Paz Mendoza/ = Inadequate flow capacity of SLO10.
Guanzon = leregular profile of SLO10,
= Presence of sediment deposits and other obstructions.

Drainage line has excessive sag at 01380 m. The erratic
stope greatly reduces flow capacily.
Drain size is not counsistent (larger at the wpper end and
smaller at the lower end).

51035 Rockefeller/ v Inadequate flow capacity of SLO3S.

Ford/ Tripa de * Road inlets ase not provided.

Gallina * Presence of sediment deposits and other obstructions.

Because the area served by the lateral lies on a flat area, this
. ___pour drain capacily resulls to localized flooding.
SLo47 Vicloria * Trrcgular profile of SLO47, particularly al segment 0 to 491 m.
L = Oullall is submerged by Maricaban Creek during floods.
SLO41 Donada/DM 14 = Inadequate Now capacity of SL.OJL.
Segment 176 to 289 m does not conform with mininuun
- requirement of DPIVH.
SLO45 Rodriquez/Apelo = Inadequate Now capacity of S1.045.

Cruz/ = [reegular profilc of SLO45.

C. Josc A saddle point is present al upper reach of lateral, where
hydraulic behavior abruptly changes; upstream of the lateral
is ou high ground and infels to manhole are nol adequate.

= Presence of sediment deposits and olher obstructions.
o The drainage luteral is 25% filled with sediments.
SLO08 T.M. Kalaw/Tafi | = Inadequate llow capacily of SLOOB.
Nize of drain from 317 to 500 m is below DPWH standard.
Adverse slope from 0 fo 103.
* Presence of sediment deposils and other obstructions,
Curh inlets are clogged with garbage.
SLE0Y San Marcelino = High water level al Estero de Balete outfall.
The lateral is affected by high water level of Pasig River.
SLO32 Sen. Gif Puyat/ | = lrregular tongitudinal profile of SLO32 (saw-tooth)
Dian/DM?22 = Presence of sediment deposils and other obstructions.
o o Afanholes are filled with sediment deposits.
51033 Finlandia/Edison | »  shares the same causes with §L032.
Morse/
Tripa de Gailina | -
SL029 Herrera s Inadequate flow capacily of SL029.
| ™ Cloggedatoutlet. .
SLo19 E. Pascua » Inadequale Mow capacily of SLO19 and clogged at outlel.
Affected by tide which causes backwater and reduces flow
capacify.
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SLOI4 ‘Road 9 = _The outfall is affectcd by high water level at Tripa de Gallina. |

BE Road 16/Pedio | = Trecgutar profile of S1O13,

Gil Drain size at seginent 0 to 50 is a botileneck.

Qutfall invert is too low.

dAn  assortment of conduit  sizes las  been installed

inconsistently.

To summarize, the primary cause of flooding is inadequate flow capacity caused by one
or several combinations of the following:

» undersized drainage channels
- * unevenly laid longitudinal slope of the channel or conduit
* irregularly shaped channel
* incounsistent drain size, i.c., the line should progressively increase in size as it
goes down slope
= clogged manholcs
= sediment deposils of varying depth along drainage channel or conduit
» oveiflowing of esteros
* floodwater spilling to neighboring drainage areas
* submerged crown elevation at the outlet

6.2 Other Related Flood Problems

Fiood problems other than those largely resulting from inadequate flow capacity are
summarized below.

Iineroachment on Ivsteros and Waterways

Throughout the Metro Manila area, colonies of informal settlers are common sights
along esteros/waterways. Shanties are built along waterway easements, over open
channels, and under bridges. Most are built of wood and other makeshift materials, but
a considerable number are made of Gl sheets claddings and other semi-permanent
construction materials. Some are even multi-level. The presence of these settlers
makes regular maintenance impossible and eliminates the possibility of retrieving the
original flood ptain width to increase the flow capacity.

One major cffect of this illegal occupation may be given. With shanlies built inside the
esteros banks, plastic materials carried by the {lowing water become easily entangled
and entrapped on columns or posts, the consequence of which is the retardation of flow
and, in some cases, total blockage of the drainage channels. (see Photo 7)

The informal setllers are of major concern, not only in regard to the encroachment on
walerways but also in compounding the lack of public services such as garbage
collection. Where informal settlements are present, it is the prevailing practice to
dispose of garbage indiscriminately and directly to waterways, adding to pollution and
public health hazards, and making regular maintenance of drainage channels more
troublesome.
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Uncoordinated Developments

To improve and sustain their services, public utility agencies oflen have on-going
construction and devclopment activities.  In so doing, however, and perhaps
unwittingly, the practice of giving little weight to the hydraulic requirements of
watcrways, or e¢ven totally disregarding them, becomes ingrained, resulting to
numerous obstructions and constrictions that significantly reduce the flow capacity of
waterways.

Road crossings, bridges and access roads, whether vehicular or pedestrian, retard the
flow of water and, in extreme cases, caused complete blockage of waterways. Typical
examples are as follows:

= constricted road crossing (PNR open canal and Vito Cruz) (Photo 8)

* road crossing along Estero de San Lazaro at Laguna (Photo 9)

* raitroad crossing at Estero de Maypajo (Photo 10)

* parallel access pedestrian bridge along Estero de Magdalena (Photo 11)

* construction and installation of water supply pipes, telephone conduits, telephone
poles, and other utilitics within drainage channcls (Photo 12 Sewer line across
Estero de Calubcub)

Garbage, Trash, Construction Materials and Siltation

A substantial portion of the garbage currently generated in the study area is disposed of
indiscriminately to sirects, vacant lots or other open spaces, strect gutters or canals, and
waterways.  The presence of undulating mounds of garbage and even construction
wasles along banks of esteros confirms the above practice (Photo 13). Uncontrolled
construction sites, especially those on higher grounds, also give rise {0 erosion and
entry of silt and sediment into the drainage system. '

In some cases, trash racks (e.g. Vito Cruz, Estrada, Dian, and Tayuman; Photo 14) are
provided in open channcls 10 prevent garbage being carried further downstream.
However, irrcgular maintenance or non-removal of garbage contributes to blockage
problem and backwater effects.

Percentage distribution of sediment deposition in the surveyed manholes is shown in
Figure 6.1. The data used came fiom the LATERAL database. The percent deposition
is taken as the ratio of depth of deposit to either depth or diameter of channel. 1t can be
seen in the figure that the pattern of sediment deposition in North Manila drainage lines
shows almost no variance from those in South Manila drainage lines. Approximately,
twenty per cent (20%) of the total number of surveyed manholes have a 20% sediment
deposit, another 20% have 40% sediment deposits, and another 15% have 60%
sediment deposit. Tt is clear therefore that a sizable number of manholes have
considerable amount of sediment deposits or have reduced cross-sectional areas, hence
further decreasing the carrying capacity of drainage channels.
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Many of the drainage mains follow ihe old natural channels that existed before
extensive land development took place. These channels are now inadequate for the
following reasons.

* rapid urbanization has reduced the runofl travel lime and thereby increased
peak discharge.

* the runofl’ coeflicient, C, used in catlier studies and design has become
inappropriale.
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CHAPTER 7
CONCLUSIONS AND RECOMMENDATIONS

As discussed in previous chapters, almost all drainage laterals and a number of
drainage mains and esteros have timited flow capacity. Due (o this deficiency, the un-
accommodated excess storm water swells and inundates large portions of Manita and
Subutbs, especially the low-lying areas of Espaiia (noith of the Pasig River) and the
Saun Antonio-Palanan-Pio Del Pilar area (south of the Pasig River).

The major drainage channcls were intended to have the safety level for floods of a 10-
year return period.  Their actual capacity, however, proved less than the targeted
safety level mainly because of the limited rainfall data used in the 1952 drainage plan,
and partly because of the increase in ranoff brought about by rapid urbanization.

Sediment  deposits that have accumulated through the years due to deferred
maintenance have also impaired the effectiveness of drainage laterals and mains. The
combination’ of using varying sizes of laterals and presence of adverse slopes has
facilitated, too, the settling of sediments, thus resulting to the reduction of the
eflective llow area of these drainage facilitics and further diminishing their flow
capacity.

Uncollected solid wastes that find their way into (he drainage channels, construction
waste malerials included, further decrease the channels’ flow carrying capacity and
evenlually block them. Solid wastes appearing in large quantities at the pumping
stations also greatly hamper pump operations and reduce as well the detention pond
capacity.

The esteros are intended 1o function both as primary drainage channels and detention
ponds {or the pumping stations. But accessing these waterways (o do channel
improvement and maintenance work has become virtually impossible today, given the
colonies of informat settlers that have encroached on long stretches of these csteros.

With these conditions obtaining in the drainage system of Manila and Suburbs, what
comes to fore is a pressing nced for concerned agencies (o come up with a new and
comprehensive drainage master plan, one that can provide a lasting solution to Metro
Mantila’s recurring floods. :

7.1 Master Plan and Feasibility Study

As shown by (his study, the present flow capacities of drainage channels are
inadequate for draining floodwaters brought by a 10-year return pericd flood.
Unaccommodated floodwaters in particular drainage blocks spill over to neighboring
drainage blocks and result to wide-scale flooding of low-lying arcas. As the flooding
is regional in scope, involving several closely connected drainage blocks, drainage
mains, esteros, and pumping stalions, comprehensive drainage planning should be
undertaken through a master plan study.
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Areas identified for the master plan study are the Sampaloc area of North Manila and
the San Antonio-Palanan-Pio del Pilar-San Isidro arca of South Manila, which are
described as follows.

For North Manila. Flooding of the large low-lying Sampaloc area comes from the
runoff contributions of part of Sunog Apog drainage block, Vitas drainage block,
Aviles-Samplaoc drainage block and Quiapo drainage block. In the event of flood,
the Vitas drainage area and the Binondo-Escolta drainage block share the same estero,
and this is the Estero dela Reina. In like manner, the Quiapo drainage block and
Aviles-Sampaloc drainage block may share the same estero, the Estero de San
Miguel. This arrangement places stress or puts pressure on some of the pumping
stations.

For South Manila, The habitual flooding arcas are along Calatagan Creek and PNR
open canal. Both canals flow to the overtlowing Estero de Tripa de Gallina. But also
connected fo this estero are other drainage blocks such as Pandacan, Paco, San Andres
and Libertad. The estero system (network) for south Manila is nore complex because
several pumping stations operate on the same estero, the Estero de Tripa de Gallina.
This arrangement, as previously said, stresses pumping stations.

In proposing flood abatement or mitigation measures, the master plan should consider
not only structurai measures but also nonstructural ones. The structural measures
could include:

» conslruction of additional drainage channels;

= improvement of esteros;

= rehabilitation and improvement of existing drainage mains;

= rerouting of flows to less stressed lines;

* comparimentalization of drainage blocks to reduce problem areas into
manageable levels; or possibly,

= redesign or reconstruction of the whole drainage system altogether.

Nonstructural measures should include 1EC and advocacy programs so that effective
garbage coliection and disposal, and effective removal and relocation of informal
settlers may be achieved.

Given that a number of esteros are provided with pumping stations and are
interconnected, note be taken that the simple assumption on free surface condition is
unattainable in the field. Other flow combinations such as pressure flow at the tower
reaches and open channel at upper reaches may occur. An operation mode! for
effective pump operation, particularly during stormy conditions, is an option that
should be considered in the master ptan study.

For determining the technical, institutional, financial, social and environmental
aspects of drainage system improvements, feasibility studies should be conducted for
projects identified as priorities in the master plan.
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Implementation of Urgent Works

In addition to the above, the Study Team has identified some urgent works for
immediate implementation, as follows:

North Manila Watershed: Regional

CHANNEL
CODE

NAME

MEASURES

DMO1

Blumentritt
Interceplor

NLO4}

AmorantoMayon/
Calamba (Right
Side)

Increase lateralfmain capacity, reduce run-off peak or provide
additional line il spacc allows

Desilting/Declogging of drainage channcl

Develop/implement solid waste management plan to include
non-structural measures like IEC and advocacy programs
lnclusion in the overall master planning

NLO039

Andres Bonifacio

Increase lateral/main capacity, or provide additional line if
space allows

Declog/dredge drainage main (DMO1) and declog manholes
Inclusion in the overall master planning, being contributor (o
large scale flooding of Sampaloc arca (diversion channel can
be considered in the master planning).

NLO43

Piy Margal
{Mayorn/M. Cucnco)

Increase Tatcral/main capacity, or provide additional linc if
space allows (flooding problem covers a large area and
several drainage areas inferact)

Develop/implement solid waste management plan to include
non-struclurl measures like 1EC and advocacy programs
Inclusion in the overall master planning

bMO06

__E\I_Rg yes —Severino

NLO31

Laong-Laan/
Gov. Forbes/lispaiia

lincrease lateral/main capacily, or provide additional line if
sparce allows

Develop guidelines to improve drainage planning, design,
construclion, opcration and maintenance,

Undertake overall master planning and include this lateral (#he
drainage basin lies in low-lying area and alse involves other
inferdepemlent drainage basins)

NLO32

Dimasalang/Goy.
Forbes/Espaiia

Increasc lateral/main capacily, or provide additional line if
space allows

Clean/declog NLO32.

Develop proper drainage planning, design, construction, and
operalion guidelines so as to put more cmphasis on the
hydraulic aspect of the problem

Develop/implement solid waste management plan to include
non-steuctural measures like IEC and advocacy programs
Undertake comprehensive drainage master planning and
include this lateral for it is part of the large scale Rooding of
the Sampaloc area.

DMO7

Josefina - Lepanto

NLO36

Espaifta Right Side)

Increase lateral/main capacily, or provide additional ling if
space allows

Develop guidelines on proper drainage planning, design,
construction, and operalion, with emphasis on the hydrautic
aspect of the Nooding problem,

Woodliclds Consultants, Inc. (WCH
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Develop/implement solid waste management plan o include
non-structural measuies like IEC and advocacy programs
Underlake comprehensive drainage master planning (This
lateral involves a number of interdependent drainage basins
including those in low-lying areas)

DNMOS

Economia

NLO34
NLO035

Espafia (Right Side)
Espaidla (Lcft Side)

Increase capacity of NLO34 | or provide additional line if
space allows

Underiake comprchensive drainage master planning ({he
faterals’ drainage basin lies in a low-lying area and involves
also a munber of interdependent drainage basins. Due
consideration should be given to the fact that the drainage
main (DMOS), NLO34 and NI1.O35 are in the interior of a large
basin.)

NLO33

M. Earnshaw/
Espaiia

Increase laleral/main capacity, or provide additional linc if
space aliows

Clean clogged manholes from ii15C3064 10 il SCH071.
Enlarge drain sizc al manhole ii5SC4075

Develop guidelines on proper drainage planning, design,
construclion and opcralion, with emphasis on the hydrautic
aspect of the flooding problem,

Develop/implement solid waste management plan o include
non-structural measurcs like IEC and advocacy programs

As this is part of the large scale flooding of the Sampaloc
area, it should be included in the overall master planning
study.

[ NLO29

NLO30

| DM28

M.V. delos Sanfos
{Right Sidc)

M.V. dc los Santos
(Lefl Side

Increase lateral capacily, or provide additional line if space
allows

Develop guidelines on proper drainage planning, design,
construction, and operafion, with emphasis on the hydraulic
aspeci of the flooding problem.

Underiake comprehensive drainage master planning as this
invelves a number of interdependent drainage basins and also
because these laterals’ drainage basin lics in a low-lying arca.

“South Antipolo

Main

NLO5S

F. Huerlas

Increase lateral/main capacity, or provide additionat line il
space allows

Dredge South Antipolo Main.

Inctude in a small basin-wide drainage improvement study
(say north Sta. Cruz arca),

DMO02

Solis-Tecson

NLOI6
NLOI7

"J. Abad Santos

(Right Sidc)
J. Abad Santos
(Lch Side)

Increase lateral/fmain capacity, or provide additional line if
space allows

Declog/desilt NLO16 & NLO17,

Develop guidelines on proper drainage planning, design,
construclion, and operation, with emphasis on the hydraulic
aspeet of the flooding problem

Improve carrying capacity of DMO02, preferably through a
study on improvement of drainage laterals for small drainage
area,

DM29

Tayuman

NLD235

Oroquicta

Increase lateral/main capacity, or provide additional line if
space allows

Develop puidelines on proper drainage planning, design,
construction, and operation, with cmphaSIS on the hydraulic
aspect of the flooding problem

Declog manholes and dredge Tayuman Main,
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Include in a small basin-wide drainage improvement study
(say norlh Sta. Cruz arca).

NLO13
NLO1Y

S. Herrerea
Tayabas

Increase lateral/main capacity, or provide additional line if
space allows

Declog/dredge Estero de Magdatena for immediate impact,
For long range planning, conduct a drainage improvement
study of Eslero de Magdatena from South Antipolo to
Tayuman. It may include the improvement of the drainage
laterals under a small basin wide study,

North Manila Watershed: Local

CHANNEIL | NAME MEASURES

CObE | L

NLO49 Luzon/Negros » Pesildeclog fateral and manhole iiil 1A4197.

= {mprove slopc of lateral and check inlet 10 NLO4Y from
Luzon,
* Develop proper drainage planning design, construclion, and
operation guidelines so as to put more emphasis on the
o hydraulic aspect of the problem
NLO10 Claro M.Recto (Lefi | = Increase lateral capacity, or provide additional drain line, if
Side) spacc allows
* Develop proper drainage planning, design, construction, and
opcration guidelines so as fo put more cmphasis on the
hydraulic aspeet of the problem
NL026 P. Guevarra = Jncrease laleral capacily, or provide addifional drain line, if
space allows
= Diclog drainage lateral (NLO26).
* Develop proper drainage planning, design, construction, and
operation guidelines so as (o pul more emphasis on the
) hydraulic aspect of the problem,
NLOO4 Morioncs/Notasco/ | = Increase lateral capacity, or provide additional drain line, if
Morga space allows
* Declog drainage lateral NLOOJ.
* Develop proper drainage planning, design, construction, and
operation guidelines so as lo pul more emphasis on the
. hydraulic aspect of the problem
NLO20 North Anlipolo » Declog/clean NLO20.
Creck * Improve downstrcam of drainage lalerals.
(T. Bugallon - « Jmprove flow capacity of North Antipoto Creck.
Anlipolo) = Include in a smail basin-wide drainage improvement study
(say north S1a. Cruz arca).

NLO44 Cordillera/Quezon = Study the possibility of replacing drainage latcrat from
Ave./D.Tuazon iiil11A3186 to iiil 1A3121 to get rid of the choke.
/Data/Matimyas » Develop proper drainage planning, design, construction, and

opcration guidelines with more emphasis on the hydraulic
aspect of the problem
™ Design channel with appropriate gradient and flow capacity.
NLO28 C. Palanca/ Padill/ | = Declog manholc #i20C1025,
Nepomuceno * lmprove drainage profile through proper planning.
NLO54 Old Sta. Mesa/ = Declog manhole,

Albina/Altura/
R. Magsaysay/
Hipodromo/Anonas

Revise drainage profile through proper drainage planning.
Develop proper drainage planning design, construclion, and
operation gutdelines with more emphasis on the hydraulic
aspect of the problem,
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NLO45 Matimyas (Right = Declog NLO4S.and desilt NLO46

Side) « Tmprove drainage lateral through proper planning.
NLO46 Matimyas (L.¢D
B Sidc)

South Munila Watershed: Regional

CHANNEL | NAME MEASURES
CODE _
Estero de Tripa de | = Improve channel capacity of Calatagan Creek and Tripa de
Gallina Gallina. ~
DM 23 Zobel Roxas .
SLO01 Primo de Rivera = Re-design SLOO1 and rectify longitudinal stope. Constant
slope must be maintaived throughan! the whole fength. Verify
availability of head from wpper end of line o junction with
SLO4A (Yito Cruz), to DAM23 (Zobel Roxas) and ultimately ol
Tripa de Gallina. |
S1.002 Vito Cruz Extension | = Do the same for SLO02 (north segment of Mayapis).
« Provide auxitlary pump at the Tripa de Gallina inlet of Vito
Cruz outlfall (DMI4). Forced pumping is necessary.
= Another alternative is to completely redesign/ reconstnuct the
drainage system of San Antonio Viltage. Comparimentalize
the area by providing floodgates on Tripa de Gallina area for
the Libertad 1o prevent external flows. This will ensure a
definite influence area for the Libertad Pumping Station pius
a new auxiliary force punp which should be provided at inlel
of Vito Cruz outfall.
S5LO32 Sen. Gil Puyat » Increase lalcral capacity, or provide additional line if space
Dian-DAL22 allows
[ 'S1.033 Finlandia-Edison- = [Increase lateral capacitly, or provide additional line if space
Morsc-EST25 allows
S51.037 Hen. A Ricarte » [ncrease lateral capacity, or provide additional line if space
allows
= Declog/desilt drainage lateral.
SLO39 Cabrera Protacio * Increase lateral capacity, or provide additional linc if space
Extenston allows
s Reconstrucl pipe seclions o gradual slope.
* Declogfclean manhotle iii2l A1042 and downstream seclions.
SLO31 Dayap-Dian- * Improve capacity of lateral and Calatagan Creck, or provide
Calatagan Creek additional line if space allows
SLO30 Dian (Outfall) = Improve capacity of lateral and Calatagan Creck, or provide
additional ling if space allows - .
DM33 Pasong Tamo
SLOSS Lumbayao and St. = Increase lateral capacily, or provide additional ling if space
Paul allows
SL022 Mayapis = Increase laleral capacity, or provide additional line if space
allows
_______ = Dxclog whole tength of drainage fateral
PNR Opcen *  Diredge PNR open canal.
Channel
81020 Dagonoy = Improve capacity of laleral including the receiving PNR open

canal or provide additional line if space allows.
= Clcan manhole iiil16A3158 of sediment deposit.
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SL021 Estrada A » Declog/clean the PNR apen canal and the drainage lateral as
well.

* Undertake improvement of the drainage lalcrals for San
Andres Bukid; this can be studicd in detail using a small

| basin-wide approach. - i
SLOS4 Estrada B * Do the same for SLOSY.
South Manile Watershed: Local
CHANNEL | NAME MEASURES
| CODE | _—
SLo10 Paz Mendoza * Reconstruct 51.010 and rectify slope. Verify size of drain fine.
Guanzon v Flalness of the existing lerrain may require closer spacing of
sfreeticurh infets.

* Drain size must be smaller at the upper end, becoming

progressively larger af the lower end. ]
SL035 Rockefeller/Ford/ » Declog manhole inlets.
Tripa de Gallina * Provide additional curb inlets.
: N _*_Clean 5L.035.
SLO+7 Vlcluna ~ * Redesign and reconsiruct scgment O to 893 for a sieeper stope.
SLOd Donada/DM 14 * Redesign whole scgment and replace with larger RCPs.

* Clean SLO4L,

= Develop proper drainage planning, design, construclion, and
operation goidelines with more emphasis on the hydraulic
aspect of he problem

SLO45 Rodriquez/Apclo = Reconstruct SLO45 and rectify slope
Cruz/ = Desilt/declog the whole pipe system.
C. Jose s Cicaninlets. If necessary, provide additional inlcts.

* Develop proper drainage planning, design, construction, and
operation guidelines so as fo puf more ¢mphasis on the
hydraulic aspect of the problem

SL0O8 T.M. Kalaw/Taft = Replace SLOOS with one that has a bigger capacily or provide
additional parallel ling if space is available

* Recalculale to delermine proper drain size.

» Reclify longitudinal slope from 0 to 103,

» Clean inleis.

= Develop proper drainage planning, design, construction, and
operition guidelines with more emphasis on the hydraulic

| : aspect of the problem
SL009 | SanMarcelino | * Provide flap gate or check gale at outfali.
SL032 Sen. Gil Puyat/Dian/ | = Reconstruct SL032 and SL033 and rectify slope
DM22 s Desilt/declog manholes
$51.033 Finlandia/Edison/ = Develop guidelines for proper drainage planning, design,
Morse/Tripa de construclion, and operation, with emphasis on the hydraulic
Gallina aspecl of the problem
S1.029 Herrera s Clean/clear of sediment deposits the whole fength of drainage
lateral
SLO19 E. Pascua s Redesign and reconstruct SLOIY fromn O to 167
* Raise outfall inver to El. 11.50
= Desilt/declog SLG19
SLO14 Road 9 » Reconstruct scgment from 0 to 50 and raise outfall invert to |

I, 12
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SLO15 Read 16/Pedro Gil * Redesign and reconstruct segment from 0 to 328,

+ Rectify longitudinal stope.

*  Drain size musi progressively become larger as the lower end
is approached.

= Increase channet capacity of Tripa de Gallina.

The study team: also recommends the following areas for pilot projects as requested
for joint implementation by DPWH, MMDA and 1.GUs:

» Sta. Mesa Heights in Quezon City, involving NL039 (A. Bonifacio), NL041
(Amoranto-Mayon-Catamba), NL043 (Piy Margal, Mayon-M. Cuenco) and
DMO1 (Blumentritt Interceptor)

= Sta. Cruz, Manila, involving Tayuman Main (DM29), NLO18 (S. Ilercrra),
NLO19 (Tayabas), NL02S (Oroquieta)

= Mectropolitan Subdivision in Makati City, involving SL001 (Primo de Vera),
SL0O02 (Vito Cruz Lxtension) and DM23 (Zobel-Roxas)

* Manila City Hall, involving SL056 (Aroceros) and SLO57 (Concepcion)

7.3 Strengthening of Inter-agency Coordination

A requisile for the eflective operation, maintenance, rehabilitation and improvement
of drainage facilities is the close coordination between and among the DPWH, the
MMDA and the concerncd LGUs within Metro Manila. 1t is suggested that a
Technical Working Committee {(TWC) composed of represeniatives of DPWH,
MMDA and the different LGUs be created. With a view towards ensuring the
effective utilization of the outputs of the present study and improving the management
of drainage laterals, the TWC will be responsible for the following:

* TFirming up of post-project (study) implementation arrangements particularly
in regard to the operation and maintenance of the database system for drainage
laterals;

* Coordinating the implementation of pilot projects recommended under this
study. These projects are aimed at providing immediate structural and non-
structural solutions to the recurrent flood problems;

* Design and implementation of a capacity-building program for concerned staff’
of menber-agencies on drainage sysiem planning, design, construction,
operatton and maintenance,

* Evaluation of the current practice of planning drainage systems, to include
updating of drainage desigo criteria in coordination with the Bureau of Design
of the DPWII; and

* Exploring the possibility of replicating the study, particularly the development
of database system for drainage laterals in other critical areas of Metro Manila
and in other key urban centers of the country such as Metro Cebu, Metro
Davao, Metro Surigao, Butuan City, Naga City, and other urban centers.

Woodfields Consultants, Inc. (WCI) ' 7-8
in joinl venture wilh Basic Technology and Management Corp.
and advised by CTt lingincering Inlernational Co., LUd,



Study on the Existing Drainage Faterals in Metio Manila November 2000
in the Republic of the Philippines

74 Management of Database System

The potential benefits from the database system for drainage laterals that was
developed as part of the study can only be realized through proper syslem
management. To answer this need, an appropriate agency within the TWC should be
designated to operate and maintain the database system. This agency should be able
to provide a full-time stafl and allocate an adequate budget for database system
operation and maintenance. Specifically, the designated agency will be involved in:

* Coordination with the other agencies within the TWC regarding the use and
updating of database information;

* Conduct of capacity-building and skills transfer activities for concerned
personnel of member-agencies of the TWC for them to be able to establish and
manage on their own a database system for drainage laterals;

" Preparation of post-project monitoring reports on the utilization status of the
database system, to include the status of equipment and materials acquired
through the study for submission to JICA.

7.5 Follow-up Study on the Flooding Problem in Mefro Manila

The present study was able to identify and analyze specific causes of flood problems
in Metro Manila based on the results of the survey of existing conditions of drainage
facilities and the inundation survey, and aided by the drainage database system that
was developed through the study. 1t is necessary, however, to do a follow-up study
that is focused on existing government policies on flood control and anchored on
addressing policy and institutional aspects of the problem of flooding in the
metropolis. This proposed follow-up study should, among others, examine existing
policies including the allocation of financial resources, revicw the present roles and
functions of various government organizations involved in flood control, and
recommend appropriate policy measurcs and institutional arrangements to mitigate
the problem of flooding. The results of the said study would then serve as basis for
initiating future executive and legislative actions for providing long-term solution to
the recurring and worsening floods in Metro Marila.
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TABLE 2.1 BENCHMARK ELEVATION

No. BM MSL {m) DPWH DATUM {m)
1 BMG6 1.832 12.310
2 GMiA 3.799 14.277
3 BM4B 3.015 13.493
4 CGSH4 1.916 12.394
5 GMP2a 2.899 13.377
6 CIMA18a 1.980 12.458
1 DLM 17 2.623 13.101
8 DIM 21 2.397 12.875
9 GMBA 2.954 13.432
10 GMBA 2.837 13.315

11 GMSADb 3.552 14.030
i2 GMb53a 2.519 12.997
i3 *GMYH 2.789 13.267
14 DLM 20 4.809 15.287
15 BMQU2 1.802 12.280
16 BMST3 1.968 12.466
17 BMSC2 2.389 12.867
18 BMR 1-3 16.995 27.413
19 GM12F 2.748 13.226
20 DLM 22 8.805 19.283
21 DLM 23 6.514 16.990
22 DLM 19 5.304 15.782
23 DLM 18 8.791 19.269
24 BM6Ba 2.381 12.859
25 GM6E 2.562 13.040
26 DLM 24 3.264 13.742
27 DLM 10 3.466 13.944
28 DLMY 2.876 13.354
29 OLM 8 5132 16.610
30 DLM 7 15.337 25.815
3 DM 6 12,217 22.695
32 DLM 5 3.0563 13.531
33 DLM 4 2.931 13.409
34 DM 3 2.3 13.249
35 DLM 2 3.498 13.976
36 DLM A1 2.7145 13.223
37 GMSeM 3.532 14.010
38 DLM 16 2.407 12.885
39 DLM 15 3.878 14.356
40 DLM 14 4.347 14.825
41 DLM 13 6.831 17.309
42 DLM 12 17.874 28.352
43 DLM 11 14.993 25.471

NOTE: DLMs are new benchmark established by the Study Team;
while others are those under NAMRIA.
BMs elevalion is measured from BM66 (1979 NAMRIA data)




Table 3.1 Daia File Structiere of Manhole Table

Database Table Nume : MH DATA
Field Name Description Type  Size Remorks
. Map prefix with + (3) digit number,
Mh_cede 7 Manhole code no. _lc\l 12 Code shall not be duplicated
HouscLot _ Nearcsthouselotno. ~Test 50 Alphamumeric
Street Street ) ) ~Text 100 Alpha-numetic
Barangay Barangay code " Text___ 100 Alpha-numcric o
City City L .____Te\l 50 Alpha-numeric
1
ManDia Manhole diameier Single 4 Numeric entry. Units in mm
S bregision
T
ManLen Manhole lcnglh Smg ¢ 4 Nnmeric entey. Unils in mm
— —— Uhieeision o T
o
ManWid Manhole width Sm.é’.b 4 Numeric enll)r Units in mm
_ S . Preciston e
. Single
ManThick Manhole thickness e 4 Numeric entry. Units in mm
e Prccision U
ManDep Manhole depth Sm.gtlc 4 Numeric entry. Units in min
e e e e i e e e __ Precision .
ManCovPes__ Numberof manholecover  Intcger 2 Numericentry. Unitless
ManCovDia Diameter of manhole cover Single 4  Numgeric enfry, Units in mm
T pedston
Single
ManCovLen Lenglh of manhole cover 4  Numeric cntry Units in mm
e weciston e
. . . Single . _—
ManCovWid  Widih of manhole cover 4 Numeric entry. Units in mm
S Precision o N
. . Single . -
ManCovThick Thickness of manhole cover 4 Numeric entry. Units in mm
e Precdsion o A
ManCrack With manholeerack? Text 1 Y for Yes, Nfor No
i i ¢ { l
WaSurface Distance of water surface from top ~_Single 4 Nomeric enlry. Units in mm
e ofmanholecover _ Precision — S
WaCon Water condilion Text 1 Nfor Normal, S for Stagnant water
DepSurf Distance of deposition surface from Smglc 4 Numeric entry. Units in mm
T top of manhole cover _ Precision S
Dcp‘vml __ Deposited malcnals ) o Text 4,,,2_94_{“1’“ numcrrc
Obs With obstacles? . ~ Text 20 Alpha-numeric
Curblnt th cutbinlet? o 'I‘C\t 1 YforYes, Nfor No
~ Singl , -
CurbinlWid Curb inlet width nee 4 Numeric entry. Unils in mm
e e Puccision —— S
Single . -
CurbInlHei Curb inlet hmghl e 4 Numeric entry. Unils in mm
Precision
DBCode  Drainageblockeode  Text 10 Alpha-numeric
. Double
ManTopEley  Manhole top elevation ouble 8 Numeric entry. Units inm
e rcedsion S
BMCode  Bench mark code used Text 20 Alpha- numeric_ )
DrEngr Drainage engincer Text 50 Name of Engincer
Checker ~ Checker of datasheet _ Text 530 Name of Engincer/Checker
DateTi lmcln\ ¢s Date and time of ![{\CSIIgﬂIIOH DatefFime 8 D‘;lc (e . 20-Aug-2000)
Datelnput Date of input Date/Time Date, Defult can be sct to current
o o e daleofcomputer
Operalor Computer encoderfoperator Text 50 Name ofcncmlcrlopcralor
Rematks ~~ Remarks ~~ Text 50 Alpha numeric
Last 6 characters of Map Code (c..
MapPrefix Prelix of map code Text 12 Map prefix of 3130-11-15-C4 is
S e hsCaT)
Double Not necessary. Coordinates can be
X dinate (cast
,\.,,,ﬁ,, _‘mm i ?ﬁ(,ﬁafmg) ... Precision  obfained from AutoCAD
. . Double Nol necessary. Coordinates can be
' coordinale (northin T
Y Y ( ¢) Precision ‘obtained from AutoCAD

T-2



Table 3.2 Data File Structure of Inlet Drainage Channel Table

Database Table Name : INLET

Field Name Description Iype  Size Remarks
i " l I D H
Mh_code Manhele code number Text 12 Automalically encoded when Data
e o h - Entry Formwasused
In_ch Infel channel code Text 10 Atllom’!llC’l")’ encoded when Met
o T {(d)wasprocessed )
ln mh L Upﬁlrc.m}ﬁl}ml}]lolc codc et 12 Map prefix with + (3) digit number
_I'_‘.,. §l_'_|_ly_§____ ) _(,ondul_lon Lol ch channel o _____l:c_:_yt B ‘l‘ - Nifoormal, Cif Clogged
C for concrete, S for steel, P for
Tn_mat Composition/made of channel Tex 10
o p(i_ wma 07 o cxl ~ Pvc, M for masonry, R for riprap
In shp Slnpc of channel Text : R for rectangle, C for citcular, T for
e L T Mwapeyoida
Dis ; I i
In_dia_wid iameer if Circular or: (op widthif  Single 4 Numeric cnlr) Units in mm
el _____Rectanpgular or Trapezoidal _Prccision. - oo
Ch 1 depth fi lar s 1
In dcp annel depth for Rectanga acand Single Numetic enlry. Units in mm
o . Trapczoidalonly ~  Precision o
3 ; -
In_bot wid eltom width. Applicable 0nl3 in Sll{g!c 4 Numeric entry. Unils in mm
. Fopezoiddl Precision N
In_cctt Number of cells o Inleger 2 Numcnc cniry. Unitless
Di i
In_bot istance of invert from top of Sm.g.c 4 Numeric cntr) Units in mm
T __manhole cover ~ Precision S
Distance of (op of channel from t ingle . -
ln_ovb ! N opo channel from op S e 4 Numeric enlry. Unils in mm
of manhole cover Precision
Distance from upslrcam manhole Single . o
In | N a
_ch_len specificd in'In mly ficld Precision umeric calry. Unils in m

Table 3.3 Data File Structurce of Qutlet Drainage Channel ‘Table

Database Table Name : QUTLET

Field Name Description Type  Site Remarks
Mh_code Manhole code number Texl 12 Automatically cncoded when Data
T . ity Form was used
Out_ch Outlet channcl code Fest 10 Automatically encoded when Menu
- o _ {4) was processed o
Out_mh " Downstream manholc code T g}!r 12 _Map prelix with + (3) digit nu numbcr
Out_status ~ Conditionofchannel Text 1 N nrnormal Cif Clogged
Cut_mal Composmonfmadc of channel Text 10 C for concrete, § for stecl, P for
B - e Pyey M for masonry, R for riprap
. R for rectangle, C for circular, T for
EQL §hp Shape of channel lext 5 rapezoidal o
Out dia wid Biameter if Circular or top widih il Sm.g!c Numeric entry. Units in mm
7.7 . RectangularorTrapezoidal _  __ Precision
h i ingl . I
Out dep Channel depih for Reclangular and Sm.g.c 4 Numcric entry. Unils in am
- ¢ Traperoidalonly ~ Precision o -
Out bot wid Bottom widih. Applicable only in Sm'g!c 4 Numeric entry. Units in mm
- - Trapezoidal " Precision o
Out_cell Number of cells Inieger 2 _Mumeric cniry. Unitless e
Dist f invert from top of ingl . -
Out_bot Istance of inve po 5 i 4 Numeric entry. Units in mm
manhole cover L Preciston  ~ L
Di "
Out_ovb istance of top of channel fromfop  Single Numeric enlly Units in mm
of manholc cover __Precision
Distance [rom downstream manhole  Single
e g 4 N
OCut_ch_len specified in 'Ot mb' field Precision wineric entry. Unils in m




‘FTable 3.4 Data File Structure of Manhole Sequence Table

Database Table Name : CHANNEL

Field Name Desmptwn Type  Size Remarks
D Autonumber Long 4 Automatically encoded when Menu (4)
e o Integer wasprocessed
Miy_code Manhole code number Text 10 Automatically cncoded when Menu (3 (4)
e ) T — was processed
Ch_code Channel code Text 10 Automatically encoded when Menu (4)
i o T was processed
11 Menu (4

Inlet. MH_code Upslrcam manhole code Text 10 Automatically encodod when Mer ¢ )

D ) ~_was processed
Quttet Ml code  Downstream manhole code Text 0 Aulom'nllmll) encoded ywhen Menu (4)

was processed

T'able 3.5 Data File Structure of Drainage Channel Names Table

Databuse Table Name : NAMES

Field Name Description Type  Size Remarks

Drain_code Channel Code Text Automatically encoded when Menu (4)
T o  was processed -
Drain_name Channel Name Text 1D Aulomancqll) encoded shen Meny (')

was processed
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Table 3.6 Contents of Drainage Channel Names Table

Database Table Name : NAMES

DRAIN CODE  DRAIN NAME

DM 29 TAYUMAN

oM28 T soumanmeolo o
DMISA  BUENDIAOUTFALL, PASAY CITY o
MO T ECONOMIAMAIN T

DM17-A EDSA odiﬁﬁ PASAY av
DM24  EDSA-LUMBANG T
BM20  ESIRADA T o
oMazA CFARADAY (RIGHTSIDE)
oMOS FUGOSO o
DMO7 " JOSEPHINA-LEPANTO o
M2 G.PERECIO o
DMO4 ) LAKANDULA -
oM3t KABULUSANOUTFAL.
oMle  UBERTADOURAL
DMi8  MAKATIHEADRACE-1 -
DMI9 " MAKATI HEAD RACE - Il - a
DMO6  NICANORSEVERINOREVES o

Table 3.7 Contents of Manhole Scquence Table

Database Table Name : CHANNEL

I MH_CODE CH_CODE  INLET MH_CODE QUTLET MH_CODE

N 111584258 DMOS 111584093 END

2 11584099 © pMOS Thssmoo  nwssams
3 111584100_". DMOS  I1sB4i72 ,,7,,,,,],1,1;51,340%_““ .
4 111584172 DMOS 111584175 O lss4t00

5 11584175 DMOS 1584178 msemzz

6 HISB4178  DMOS 111584179 111584175

7 misedrzo OMOS START o 11584178

8 miscats7  oMos | sca®  eno

9 1115C4029 DMO6 mSCHI IISCAIS?

10 115C4030  DMO6 msoms T msca0
11 111504026 DMOG " l15c4027 T mscas
2 misceor | bMee  uiscdoz 115C4026 ) o
13 nisc4o21 01406 Cmiscaie msca022
F’”?iiéﬁé" - pMos H5C4018 O mscaon o
5 msca0is OMos START  mscdo19 o
16 mise30d DM 111583090 B END
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Table 3.9 Data File Structure of Flood Condition Table

Field Name Description Type  Size Remarks

Drainage Block Drainage Block Text 50  Alpha-numcric

CodcNo  Locationofinierview Text 10 Alphaommeric

Steeet  _ Locationofinterview _ Text 50 Alpha-numeric . -

Area  Locationofinterview ~ Text S0 Alpha-numeric

City  Locationofinterview  Text 50 Alpha-numeric
. ; . Doubl . -

Duration Dutation of ftooding m‘|b.c 4 Numeric entry. Units in hours

e e dRCCStOM T

. Double . o
MaxDepth Maxinuum depth . . 4 Numeric entry. Units in meler
e e . Precision e et e

Overbanking  Namoofriver _ Text = S0 Alphanumeric o

PoorDrainageSystem  Problems in drainage system Text 50 Alpha-numneric
OtherCause B e 0 ' B

' e i ' e in nnn fl
FloodFroquency Frequency (Time/Year) Long Numeric enlry. Units in nymber of timcs
e Integer o peryear

Double . o
AveDepth Average depth L 4 Numeric enlry. Unils in melet
__ Precision

Otherinformation Text 50 Aipha-numcric S

DateEncoded TmeDate 8 Date (g 10-Aug-2000)

T-7



LIST OF DRAINAGE CHANNEL PROFILE
DRAINAGE MAINS

DRAINAGE MAINS

Code Name
1} DMOL-A | BLUMENIRIIT INTERCEPTOR-tEFT
2 | OMO0i-B | BLUMENTRITT INTERCEPTOR-RIGHT
C377| oMo iTSOLIS-TECSON T T
4| BM0d_ | LAKANDULA _
5 | DMOS | fUGOSO
6 | DM06 | N.REYES-SEVERINO
7| BMo?7 _JOSEFINA - LEPANTO e
8 | DMO8 | ECONOMIA - i
9 DMO9 | MARGAL . e o
10 oM10 VISAYAS i )
11 DML PADRE FAURA - o
12 | OMIZ_ I REMEDIOS S
13 DM13 ONYX N
_____ [4° [ oMia_ fTwvitocRuz - T T
15 DM15-A BUENDIA OUTFALL-RIGHT B ~
16 DM15-B BUENDIA QUTFALL-LEFT
| 17 | DMI6 | UIBERTAD OUTFALL i T -
A8 | DMI7-A | EDSAOQUITALL-LEFT = e
19 | DM17-B | EDSA OUTFALL- RIGHTWWW‘____‘______ L L
_ 20 DM18 __MAKATI HEAD RACE-T o o
21 DMI9 __MAKATIHEADRACE-N
22 DM20 ESTRADA
23 | oMai  § ZOBELORBIT
24 | DM22-A | FARADAY -RIGHT B h
25 | DM22-B | FARADAY- LEFT e
26 | DM23 | ZOBELROXAS i
27 DM24 ~ EDSA LUMBANG
"28 | TDM25 | ZARAGOSASUBMAIN e
29 DM26 PAMPANGA-EARNSHAW )
30 | _bM27 _BUENDIA
31 DM28 SOUTH ANTIPOLO - m_
32 | DM29 TAYUMAN
33 DM30 LEPANTO - GOV, FORBES
34 | DM32 G. PERFECTO L T
35 DM33 PASONG TAMO




Table 4.1 DRAINAGE CHANNEL PROFILE {1 OF 35)
DRAINAGE MAINS

H1582H6

ELEVATION, m{CPWH)

QICTEE

TUISCII
1m5c37s |

ThiseNs f ol

16.0

150

140

13.0

120

110

10.0

2.0

8¢

0

TiliseazeF | BUT

“THi56302 | OUT |

Tet5e2007
S .. 1enssi
s 00s
S W i L sl
HiIsC3n jour i

NN L3 N
Tmesenn fourt 1]

_ W
“iisG |our|

ml

N
ouT
W 1
| ouT
I/
e
= T . - bt e e e s g LR
et T . o

s — —_—
DMC1-A BLUMENTRITT INTERCEPTOR - LEFT
V] mewmeo o omensions, mo | piorance S L Y B
€ e e e ey A C e e g m e P
MANBOLE | 1 BETWEEN | CUMRATIVE |  ToPOF T0P OF WATER SAND/ ST INVERT | DEFOSITION
CODEND, { | | NO.OF Topwintul BOTIOH | DEFFHJ | MANHOLES [DISTANCE (m)] MANHOGE | CHANNEL SURFACE DEFOSITION | ELEVATION CEFTH
: CELLS WioTH {m) LEVFL LEVEL LEVEL QU LETAINLET
WAL de| TR 8| duist) .10
582300 | our 1 3 210 R
R 5 N e T 1 Lomea
Li1s82297 | € Y 180 o
1 te L X

hett:]

_____ L. 20s0sl
_1sras)
]
1ssaal

153.61

o | e ) s bt T
T B
i

[ Top of Hanbole)]
—- A — Whater Sirface
Irverd
— W — Deposiion
Top of charned
0 500 1000 1560 2000 2500 kU
DISTANCE, m
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Table 4.1

DRAINAGE CHANNEL PROFILE (2 OF 35)
DRAINAGE MAINS

DM21-8 BLUMENTRITT INTERCEPTOR - RIGHT

! MEASURED CHAMNEL  DIMENSIONS, m | pacrance . e | ELEVATION,m - o
H
WANHOLE ) TTTTTTITO) oyttt | BETWERM | CUMUATIVE | topor TOP OF watir | samofsnT INVERT | BERGSITION
COOENO. | 3 | NO.OF 1. ionn] BOTTOM | DEFTHy | MANHOLES [BISTANCE (m)] maniole | crawsey | sURFACE | DErOSITION | ELevAvION OEFTH
v | cEus WIDTH LY [} LEVEL LEVEL LEYEL LEVEL OUTLET/INLEF
RUETHUNN T I T PR %% B
11582316 <
P sy s
11582317 .28 -
o 5/ I U
His82315 L) E
[ 200 20106
161582319 ) 263 R
B I .} e 157.26
1582320 { 3 ik
R lorar)
11882321 ’
. 155
niscan ;
T _159.61
115C2373 S
s 10785
52275 I
e 71555
H15C3436 T
___________ 17145
M15€3187 - :
S 6539 a8l.23
i5c3i88 23668
RO -
| mscHne | - -
1D gocmmemmm e R PR e e [ RPN
150 L
o
140 e
P
¢
% o | . . e
2 20
FARES
z
£ 1o
H
@ oo
90 - Top of Hable
-o- - Water Suface
80 Ireenl
7 ~—M — Depositon
Top of channe!
7.6 e 1 + & . . t —_
0 500 1600 1500 2090 2500 3000
DISTANCE,m

1-9



Table 4.1 DRAINAGE CHANNEL PROFILE (3 OF 35)
DRAINAGE MAINS

DMO2 SOLIS - TECSON
s | MEASREOCHANNEL  DIMENSIONS, m | pistance | be- oon g BTN e
MANHOLE P R B B LT IRI BETWEER 1 (UMIMATIVE TOP OF TOP OF VYATER SANDS ST INVERT CEPOSINON
CODENO. | | | No.OF TopwipTn] BOTIOM | DEFTH/ | MANHOLES [DISTANCE {m) MANHOLE CHANNEL SURFACE DEPCSITION ELEYATION CEFIH
M CELLS WIDIH DA {m) LEVEE LEVEL LEVEL LEVEL OUILETANLET
Tseots § N [T T2l TR T R TR B LS T T T AT Y] A
11582015 § ouT B 1163 0.4 o
cerenemae | Y wasl o neyy Lo lon
nisszo1 § out 14745
N

e Lo nnas Le3
582013 w1
HisezoI

“HissN

RCET
‘582009
| H15E2008 |
TP
1552006

Fi5E3001
582003 § &

‘missz002”

isgai |

140 - - R

13.0

ELEVATION, m (DPWH)

“werTop of Manhule
-— & — Water Strface
Irivest

— ¥ —- Deposition
T Top of Chamel

B0 —- Tt + t N + t
[} 200 400 £ B0 1000 1200 1400
- CISTANCE . m
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Table 4.1

DRAINAGE CHANNEL PROFILE {31 OF 35)
DRAINAGE MAIN

DM2a SOUTH ANTIPOLO
MEASURED CHANNEL  DIMENSIONS, ;| psTANCE e . e e e
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LIST OF DRAINAGE CHANNEL PROFILE

DRAINAGE LATERALS
NORTH MANILA
NORTH MANItA
NO. | ... D B _
Code Name
1| _Noo1  [IMELDAJHERBOSA (C-2 RD-HERBOSA-OSMENA)Y o
_.2__|__NLO0Z _[LACSON/HERBOSAJOSMENA (PANDAY PIRA-HERBOSA OSMENA-PACHECO-DMO3)
_3 | NiO03  [VARONA (HERBOSA-PACHECO-DM03) e
94 NLOO4  |MORIONES/NOLASCO/MORGA (MASINOP-NOLASCO-MORGA-ASUNCION-DMO4)
5 NL005  {HONORIO LOPEZ BLYD -RIGHT SIDE (JUAN LUNA-DEL ROSARIO-DM26) L
6 | _nNious |FRANCO (HERBOSA-PACHECO-DMO3) — "~
7 |__NWO7 _|JUAN LUNA-LEFT SIDE (H LOPEZ BLVD-DEL FIERRO-DM02 )~ e
8 | _NLOO8 |JUAN LUNA-RIGHT SIDE (MA GUIZON-SOLIS-DMOZ ) -
9 NLOOS  |JUAN LUNALEFT SIGE (BENITAESTO3) B o
|10 | _NLO10 |CMRECTO -LEFT SIDE (STO CRISTO-EST05)
11 NLO1i _{DAGUPAN &%)ERAL-TAYUMAN-DMZ? -
2 N012 | ANTONIO RIVERAMAYHALIGUEY ABAD SANTOS
I (C M RECTO-MAYHALIGUE-) ABAD SANTOS-CMPRECTO)
13 NLO13 ~ |JOSE ABAD SANTOS-LEFT SIDE (MAYHALIGUE-TAYUMAN-DM29) -
14 | NLO14 _ |JOSE ABAD SANTOS-RIGHT SIDE (BATANGAS-TAYUMAN-DM29)
_ 15 | __NLO15  HIOSE ABAD SANTOS-LEFT SIDE (ANTIPOLO-TAYUMAN-DM29) .
_16 | NIO16 JOSE ABAD SANTOS-RIGHT SIDE (ANTIPOLO-SOLIS-DMO2) 77
_ 17 | NO17 "|JOSE ABAD SANTOS-LEFT SIDE (RIZAL AVE EXT-SOLIS-DM02) - -
18 NLOI8 _ |S HERRERA (SEVERINO REVESEST06)
19| _NLO1S  |TAYABAS (T MAPUA-EST06) o
20 NLO20 | IPIL (T BUGALLON-ANTIPOLO-EST09) e
21 | NL023  IMAYHALIGUE/F HUERTAS (RiZAL AVE-F HUERTAS-FUGOSO-DMO5) __v
_ 22 | __NL024_ _[OROQUIETA (MALABON-RUGOSO-OMOS) .
23 NLO25 "~ [OROQUIETA (ANTIPOLO-TAYUMAN-DM29) o B
.24 | __NL026 [P GUEVARRA (TAYUMAN-RUGOSO-DMO5) T -
_.25 | _NL027__If HUERTAS (BATANGAS-TAYUMAN-DM29) o - -
_ 26| __NLO28__ |CARLOS PALANCA/PADILLA/NEPOMUCENO (ELIZONDO-P CASAL EXT-) NEPOMUCENO-ESTI5)
27 | NW02S _ IMV DELOS SANTOS-RIGHT SIDE (C TORTUOSALEGARDA) ~ "~~~ "~
_ 28 | NL030 1MV DELOS SANTOS-LEFT SIDE (C TORTUOSALEGARDA) -
29 | NLO31 |LAONGLAAN/GOV FORBES/ESPANA (ANDALUCIA-GOV FORBES-ESPANA-P CAMPA) -
30 | NLO32 |DIMASALANG/GOV FORBES/ESPANA (CONSTANCIA-LAONGLAAN-ESPANA-N REYES) '
3i NLO33 _ IM EARNSHAW/ESPARA (SULUCAN-GOV FORBES-ESPARA)
__32 | N34 _[ESPANA-RIGHT SIDE (RUNDIMAN-VICENTE CRUZ-DMOB) )
33 | NI035 |ESPANALEFT SIDE (CRAIGVICENTE CRUZ-DMOB) I
_.34 | NL036  HESPANA-RIGHT SIDE {QUEZON CITY CIRCLE-CRAIG-DMO7) -
__35_ | NLO37 "|DAPITAN/ANTIPOLO (JOSEFINA-ANTIPOLO-ESTI2) -
36 | __NL038__[L AONGLAAN/ANTIPOLO (MUSA-ANTIPOLO-MARIA CLARA)
37 | _NL039 _IANDRES BONIFACIO (WACAT-BLUMENTRITT-DMDL) “,
38 NLO40  [LAONGLAAN (CONSTANCIA-GOV FORBES) o
39 NLO41  JAMORANTO/MAYON/CALAMBA-RIGHT SIDE (KANLAON-MAYON-CALAMBA-BLUMENTRITT-DMO1)
40 | Nt042  [APO/CALAMBA-LEFT SIDE_ (AMORANTO-CALAMBA-BLUMENTRITT-DMO1)
41 NLO43  [MAYON/M CUENCO {DAPITAN-M CUENCO-BLUMENTRITT-DMO1)
42 NLO44  |CORDILLERA/QUEZON AVE/D TUAZONJDATA/MATIMYAS
_ 43 | 'NL045 [MATIMYAS-RIGHT SIDE (T ALFONSO-JOSEFINA I1I-DMO7)
44 | NLO46  |MATIMYASLEFT SIDE EALEX-JOSEF]NA ul-DMOQEZ ___ -
Il 4' '5" NLO47 ALGECIRAS/S! VICENTE CRUZ/HONRA
o ___{(FAJARDO-SOBRIEDAD-HONRADEZ-GOV FORBES-DM30) o
p NL043 ZURES]E QUINTGS/ANTIPOLOJG TUAZONJPRUDENCIO
- (SOBRIEDAD-E QUINTOS-ANTIPOLO-G TUAZON-EST16) - e
47 | NLO4%  [LUZON/NEGROS (BOHOL-NEGROS-VISAYAN AVE-DM10)
) NLO50 _|SANTOL/MINDANAO/CEBU -RIGHT SIDE (G TUAZON-MINDANAC-CEBU-VISAYAN-DM10)
__49_ | NLOST " [PIRA AVE (SANTOL-MINDANAD AVE.)
_ 50 | NLOS3 [PUREZA (R MAGSAYSAY AVE-ANONAS) o T
51 NLO54  |OLD STA MESAJALBINAJALTURA EXT/R MAGSAYSAY/HIPODROMO/ANONAS _
52 | "NLO55 {F HUERTAS (BATANGAS-ANTIPOLO-EST10) -
53 NL0S6 [ TAYUMAN-(KATAMANAN-JUAN LUNA-EST05) -
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