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PREFACE

. In response to the request of the Government of the Repubiic of the
Ph111pp1nes, the Government of .Japan has- dec1ded to conduct a Bas1c Design
Study on the Project for the Retr1eva1 of Flood Prone Areas of Metre Man1le
and' entrusted the" study to the Japan Internattoﬁel Cooperat1on
Agency (JICA) JICA sent to the Ph111pp1nes a survey team headed by
Mr. Yoichi Takeuch1, Deputy D1rector, P]ann1ng Department, Chubu Regional
Censtruct10n Bureau, M1nastry of Construction, from March 28 to April 22,
1989. o '

The team exchanged views on the Project with the officials concerned
of the Government of the Repub11c of the Philippines and conducted a f1e1d
survey in the City of Man11a and its vicinity. After the ‘team returned to
Japan further studies were_mede and the present report has been prepared.

1 hope: that this report will serve for the development of the Project
and contr1bute to- the promotion of friendly relations between our two
countries. ' '

_ I wish to'exnneés my 51ncere'epbreC1at10n to the officials concerned
of ‘the Guvernment of the Repub]ac of the Ph1iipp1nes for the close
_coopefat1on extended to the team.

June 1989

KENSUKE YANAGIYA
_ President
Japan Internet1onal Cooperation Agency
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SUMMARY

The Medium-Term Development Plan for 1987-1992 prepared by the
Government of the Philippines sets forth the basic policy for social
infrastructure preparedness to make full use of existing facilities thrbugh
appropriate maintenance. For flood control facilities, retrieval of the
existing urban drainage facilities is emphasized, especially in Metro
Manila, to immediately reduce flood damage and promote a desirable urban
environment.

The master plan for stormwater drainage in Metro Manila was
established in the 1950s, and various drainage projects have been
implemented since the 1970s through external assistance. In spite of the
continuous efforts made on drainage work, the city of Manila and its
vicinity are still facing the menace of recurrent floods attributed to the
inadequate maintenance of existing drainage channels due to an extreme
shortage of maintenance equipment. Many of the existing drainage systems
are, therefore, blocked with sediment and garbage.

Under the above circumstances, the Government of the Philippines
plans to dredge the eXisting drainage 'channels and unclog the existing
drains in the city df Manila and its vicinity. A request has been made for
the Govefnment of Japan to procure the necessary equipment for the
retrieval work through grant aid and, at the same time, to effect the
transfer of technical knowledge necessary for the operation and maintenance
of such equipment.

In response to the request, the Government of Japan decided to carry
out a basic design study. A stddy team was dispatched to the project site
by the Japan International Cooperation Agency (JICA) from March 28 to April
22, 1989 to carry out theinecessary field survey in the Philippines and
confirm the contents of the request. Upon the return of the study team to
Japan, a study was done on the project scale, implementation schedule and
necessity of the Project,

The existing drainage system in the city of Manila and its vicinity'
is classified into (1) creeks or canals called "esteros" which are used as
the primary drainage channels, (2) the primary drains which are big box
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culverts and are called either “drainage mains" or "outfalls," and (3) the
secondary drains called "laterals." As a resuli of the field survey, the
following are estimated as the necessary volumes to be dredged or unclogged
from each part of the existing drainage system.

Drainage System Tota}m%ength V?$§Te
Esteros 13,422 219,655
Drainage Mains/Outfalls 19,623 67,505
Laterais 193,824 24,355

The appropriate duration of the retrieval work 1is estimated at
five (5) years in consideration of the work volume, the conditions of the
project site, and the service life of the equipment. The major items of
equipment to be used for the retrieval works were determined as follows.

Name of Eguipment - No. of Units

{1) Equipment for Dredging Esteros

- Ciamshell Crawler with Pontoon Barge 5

- Scow 10
- Tugboat 2
- Hydraulic Truck Crane . p
- Hydraulic¢ Wheel Crane 3
- Dump Truck . 15
- Truck Tractor with Semi-Trailer 1

(2) Equipment for Uncloaging Drainage Mains/Qutfalls

- Wheel Crane with Dragline Bucket,

Ctamshell and Crane 4
- Submersible Sand Pump Set with Diesel

Engine Generator 2
- Dump Truck 20

(3) Equipment for Unclogging Laterals

Water Jet Cleaner

Lift-Dump Type Dehydration Vacuum
Water Tanker

Dump Truck

]

[« WARAN N
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The Project is regarded as a sort of pilot project for the retrieval
of existing drainage systems in the Philippines. Knowledge on the
management, operation and maintenance of the equipment listed above is
considered to be inadequate, Accordingly, in addition to the procurement
of equipment, transfer of technical knowledge is neCessary to enable the
Government of the Philippines to continue the appropriate use of the
equipment even after the expiration of the grant aid.

To achieve the most effective and reliable transfer of knowledge,
actual impiementation of retrieval work in model aréas ("Model
Implementation") was proposed for inciusion in the grant aid. The Model
Implementation will be carried out by an eligible Japanese contractor with
the supervision of a Japanese consultant, and all major equipment to be
suppiied will be used at the areas of the Model Implementation. Since it
is anticipated that the working conditions for retrieval of the existing
drainage system are quite different in the dry season and the wét season,
thé Model Implementation will have to be done in both the dry and rainy
5easons. |

Taking the above requirement into account, the appropriate duration
of the Model Implementation is taken to be about seven (7) months. The
work volume to be achieved through the Model Impliementation (within seven
months) is expected to be about ten (10) percent of the entire work volume
for the proposed retrieval work that will continue for five (b) years.

The model! areas were selected in accordance with the 'f011owing
considerations.

(1) The area shall have a dense population with a high 1level of
socioeconomic activity, and the retrieval work Fin the area will
provide immediate definite effects. '

(2) Areas that have administrative problems such as difficulty in the
necessary removal of squatters shall be excluded.

Technical knowledge will be transferred through the Model
Implementation to the staff of the National Capital Region (NCR),
Department of Public Works and Highways, which is the executing agency for
the proposed retrieval work. The NCR has secured, through its Medium-Term
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Public Investment Program, the funds and staff necessary for management,
operation and maintenance of the equipment.

The implementation of the Grant Aid Pian 15 scheduled to be completed
in about seventeen (17) months after the Exchange of HNotes (E/N) between
the Government of Japan and the Government of the Philippines. The
detivery of equipment will be completed in about ten (10) months after the
E/N, and the aforesaid retrieval work in the model areas will be carried
out. The Government of the Philippines will continue the retrieval work
imnediately after the implementation of the Grand Aid Plan is completed,
and will bear the necessary cost for the retrieval work which is totally
estimated at about 130 million pesos.

From the retrieval works on the existing drainage system in the city
of Manila and its vicinity under the Grant Aid Plan, the foltoﬂing benefits
are expected.

(1) The drainage capacity of the existing facilities in the city of
Maniia andiits vicinity will be restored to cope with the stormwater
of a 10-year return period after retrieval is compieted. Restoration
of the‘drainage capacity will reduce the present flood damage in
about ‘thirty (30) percent of the entire project area and its
corresponding annual average of damage reduction is estimated at'
about 280 million pesos.

(2) The following improvements will be provided to the existing urban
environment in the city of Maniia and its vicinity.

(a} Stormwater inundation will be reduced, which will lead to more
effective prevention of epidemics and the improvement of
sanitary conditions. '

(b) Hazardous traffic conditions which often occur in every rainy
segson due to the profonged stormwater inundation wiil be
relieved, and economic activity will be prometed.

(c) Foul odors and causes of epidemics will be removed by dredging
and uncliogging of the existing drains, and thus sanitary
conditions will be improved.
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The NCR has prepared the funds and staff for the operation and
maintenance of the Project. In consideration of the benefits to be
derived, project implementation through grant aid from the Government of
Japan is justified. Since the Project's objective is to retrieve the
existing drainage systems in Metro Manila and its vicinity, more effective
results could be obtained should the Government of the Philippines
intensify its efforts to cope with the illegally dumped garbage with more
effective measures that could be realized through <coordination and
cooperation among the NCR, the Metropolitan Manila Commission (MMC) and the
city/municipal government offices.

_ Urban drainage systems are being improved in Metro Manila and in

other regions of the Philippines. To maintain'their functions, completed
drainage systems will require adequate maintenance in the future. It is
expected that through this Projett, which is régarded as a sort of pilot
project for the retrieval of existing drainage systems, the Government of
the Philippines will develop the appropriate methodology for facility
retrieval and widely implement it throughout the éountry.
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CHAPTER 1. INTRODUCTION

TherpFOject'area, comprised of the city of Manila and its viciniiy,
is located on the a11uvia1 plain that has developed along the coast of the
‘Manila Bay on the lower reaches of the Pasig River. Most of the project
area lies on low-~lying land ‘of less than 2.0 m above mean sea Tevel (MSL),
where the ground is -re]at1ve1y flat, and 1inundations have frequently
occurred during the rainy season from June to November due to flooding of
the Pasig River and unsatisfactory drainage of stormwater.

The pian of flood control and drainage for the Manila Metropolitan
'Area; “including the projeét area; began with the Basic Plan for Flood
Prevention in Manila inStituted_ﬁn 1952 and - various projects have since
been imptemented for fldod control on rivers and drainage of stormwater.
Flood control_projects carried out so far inciude the constructicn of the
Mangahan F10bdyay and those for stormwater drainage include the
construction of 10 drainage pumping stations (7 of them within the project
area) and establishment of a network of drains.

Despite such measures for drainage, serious flood damage has
continued'to plague the city of Manila and its vicinity. Flood damage is
traced to the inadequate maintenance of existing drains due to the extreme
shortage of maintenance equipment, so that many of these drains are blocked :
with sediment deposits and garbage that' are indiscriminately dumped into
them resulting in the loss of capacity for unobstructed water flow.

_ Under the above circumstances, the _GoVarnment of the th!ippines
plans to carry out imprdvement work on thé existing drains in the city of
Man1la and its v1c1n1ty and has made a requesi for the Government of Japan
to. procure the necessary equipment through grant aid and to effect the
transfer of.techn1ca1 knowledge necessary for the operation and maintenance
of the.equipment. In response to the request, the Government of Japan
decided to carry out a basic design study and a team headed by Mr. Yoichi
Takeuchi, Deputy Director of the Planning Department, Chubu Regional
Construction Bureau, Ministry of Constructibn, was dispatched to the
project site by the Japan International Cooperation Agency (JICA) between
March 28 and April 22, 1989.



The'study team'confirmed and discussed the content of the request,
examined the background of the project and conditions at the site, affirmed
the structure of implementation and, at the same time, explained the
Japanese grant aid systém and how it works to- the Government of the
Philippines. . The team a?So:confirmed the'responsib1]1t1es that the two
governments will take shod1d thé project be_implemented. On the strength
of the field survey, JICA carried out 1nvestigations tn Japan on the
details, scale, schedule and costs, etc., the results of which are cbmp1Ted
in this report. |



CHAPTER 2. BACKGROUND OF THE PROJECT

2.1 Outiihg of Fjood ContkoI‘PrdJects in the Philippines

Existinag Flood Damage Condition

The inundation area of floods in the Philippines add up to a total of
1,316,230 hecfares, of which 136,159 hectares are in urban areas and other
areas of habitation. The annual average amount of flood damage is
estimated at about 5.0 billion pesos, and the recent two typhoons in 1987
and 1988 (Sisang and Unsang) brought about a considerable amount of damage
as tabulated in Table 2-1.

Immediate]y after the passage of Typhoon Unsang, another strong
typhoon named Typhoon Yoning struck Luzon Island and the surrounding areas
in November 1988 and 150 people were reborted to have died. As shown in
Table 2-1, the majority of damage was 1in agricultural products caused by
the overflowing of rivers and inundation of rice fields in the floodplains.

Fiood Control Works -

Basic flood control measures began.to be established at the beginning
of the century; however,-'the ‘progress of work -implementation has been
.eXtremeiy:siow because of financial difficuities. At first, the aim of
flood -control works was to protect agricultural lands from floods. To this
day, agricultUral lands provide'the economic base of the country and the
f1rst flood control works were. the d1kes to protect the major granary of
- the region on the lower reaches of the Pampanga River. These works were
:1ater extended to the Agno River and the flood prevention plans for the
Pasig Rlver that f}ows through the city of Manila was farmu]ated in the
1950°s,

Flood control works and plans have since been carried out on major
rivers throughout the'tpuntry, but it was only in the 1950'5 that the first
fong-term flood contra? master -plan covéring the whole river basin was
formulated. These'were'thé flood prevention plans for the Pasig River and
the f1ood control master p!an for the Bicol River which were established
with external technical assistance.



Tabie 2-1. Recent Flood Damage by Typhoons in the Philippines

' Typhoon Sisang Typhoon'Unsang
Damage Item - - {Dec. 1987) (Oct. 1988)

1. Human Damage

Deaths 808 ) 108

Injuries ' 927 64

Losts o | Y 27
2. MNumber of People and Families Affected

People 2,019,385 1,492,845
Families - 318,968 311,293

3. Destruction to Housing

Whole Destruction 153,339 13,405
Partial Destruction - ' 175,449 34,109

4. Damages (in m111ion pesos)

Agriculture Products ' "~ 608 : 1,232
Roads and Bridges . - 105 - b2
Public Works _ 247 150
General Properties ' - B3 Unknown
Communication Facilities 3 Unknown
Public Buildings - 1103 Unknown
Sub-Total 1,118 . 2,850

5. Agricultural Land Affected (ha) . b2,136 167,000

- In the 1970’s, the government began to extend the long term flood
control .master plan to other major river basins, where the stage-wise
development was made towards the final goals with sufficient funding for
each stage. Likewise, restoration works and other disaster prevention
measures continued to be implemented.

Fiood tuntroi master pians for drain&ge _basins of the following
seven (7) rivers have been establisfied as of 1980, The main theme of the
master plans was to cope with the f!ood 0verf1ows of river channels, while
measures for urban stormwater dra1nage also became a major theme in ‘the
flood control plan especially for Metro Manila. "
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“Agno River, Pangasinan.

Pembanga'River; Pampanga and Nueva Ecija
Pasig River, Metro Manila

Bicol River, Camarines Sur
'Cetebato_RiVEF, Cotabato

IIoQ-Hilabangan River, Negros Occidental
Agusan River, Agusan

4

The rapzd expansion and increase in population of Metro Manila have,
however necessitated the rev1sien of the hasic plan for flood control. In
June 1985 and September 1986 two major floods occurred one after the other
and in 'respbnSE, the ongoing study for the basic plan of comprehensive
flood control in Metro Manila, with the aim of coordinating the control
measures with the deveibbment of urban -areas, has been launched in early
1988 with technical assistance from JICA.

Problems at Present and Objectives of the Project

The'Department of Pub1ic Works and +hghways {DPWH), which is the
governmehta1'egenéy responsible for implementing Tlood control plans, began
to undertake surveys_throughout'the country to'upgrade the maintenance of
existing flood control fecilities' end make them function fully in
actordaneeIW1thfthe Medium-Temn‘Deveiopment Plan.. It has been confirmed
through the surveys that the majority of existing drainage systems,
ripariah.worke, dikes and protection works require some form of restoration
or imprbvement work._ | '

Accord1ng to the est1mat1on of the DPWH and the  National Econom1c
Development Administration (NEDA), the necessary maintenance cost for the
_ex1st}ng flood control facilities amounts to 142 million pesos a year.
Budgefary reqeirements and actua1 maintenance fund allocations for the past
7 years are shown in Table 2-2.



Table 2-2. Budgetary Requirements and Maintenance Fund Allocations

(Unit:  Thousand Pesos)

. Budgetary Maintenance Fund
Fiscal Year Requirement Ailocation
1982 92,135 11,270
1983 38,748 . ' 2,853
1984 - 62,545 ‘ 2,395
1985 78,595 o 78,000
1986 126,534 = 105,000
1987 149,903 . 149,903

1988 | 166,721 | 166,721

As shown  in Table 2-2, the maintenance fund allocation has been
increasing since 1985, Thus, it is obviously observed that the government
has paid attention to the maintenance of flood.control faéilities. Most of
the budget, however, has been directed towards restoration of the existing
structures on the pr1nc1pa1 rivers and f1nanc1ng of stormwater drainage
fac1l1t1es mainly in Metro Manlla, has been delayed according?y.

Damage due to floods in Métro Manila, on'the other hand has become
1ncreasin91y serious’ every yedr and about 50% of the damage can be
attributed to the 1nadequacy 0f the stormwater dra1nage. Furthermore, it
has been po1nted out in a recent survey by JICA ‘that the pr1nc1pa1 cause of
ma]funct:on1ng of the drains is b?ockage due t0 sediment dep051tse “In view
of this situation, the proaect,whzch aims at the retrieval of the existing
drainage system:is of considerable significance and can be expected ‘to
contribute greatly towards flood control ﬁlans in the fuﬁure. '

2.2  Summary of Related Plans

2.2.1 WNational Development Plan

The following four objectiyeé have been'stfpu1at¢d-1h the Five-Year
Medium Term Development Plan for the period from 1987 to 1992,

- Reduction of'bpverty
- Creation of productive employment opportunities



- Promotion of SQciai equality and justice
- Achievement of sustained economic growth

An important part of the strategy for ach!eving these objectives.is
toe enlarge the role of the provinces (there are 13 administrative regions)
and ‘local ccmmunities in  the national deveibpment plan. Each
adm1n1strat|ve region has been given its own development program to reduce
the regipnal jnequa¥1t1es in income resulting from the uneven distribution
of development works. The basic policy of the development programs is to
aim at -activating the national agricultural economy by 1ncreasing
production and improving living standards.

_ The government has established development strategies and targets for
each of the admihi'strati've regions. and has directed each region to make
full use of their naturaT and human resources. The population, employment
rate and gross product for each region are as shown in Table 2-3 in
accordance W1th the goa1s set for 1892.

Tabie 2-3. Targets for Regional Medium-Term Development Pian

Regional Gross -

sis , : _ Employment
Pt
g {million Pesos) (%)
The Whole Country 135,331 : 64.26 . 95,1
Metro Manila. 37,607 - 8.38 85.1
1 6,099 4.45 95.9
11 3,916 2.98 96.0
ITI 12,152 6.42 94.7
-1 19,662 §.52 96.4
oy 4,753 4.58 97.7
V1 10,923 5.91 96.2
¥II 9,452 4.79 97.8
VIII 3,511 3.48 97.9
ix 5,024 3.33 96.9
X 7,108 3.80 87.2
AL 9,452 4.54 97.1
XII 5,671 3.09 96.9

Note *§

1972 price level

For the purpose of achieving the regional development targets above,
the government obliges the Regional Development Council and the HNational
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Economic Development Board'to carry out close consultation with the local
'governmént agencies and to establish investment programs. for regional
development.  The basic policy for infrastructures 1in - the Medium Term
Deve]opment Plan is to make fui! use of the existing facilities by
retrieving and mainta1n1ng them and ‘thus reduce the need for fnvestment for
new faci]ities. Together with the promotion of dra1nage works in Man11a,
promotion of 1mprovement Works on regionai rivers for the protection of
agr1cu1tura1 lands from floods and securing high levels of productivity 1is
empha51zed in. the plans for the establishment of flocd controi facilities
as a. paft of social infrastructures.

2.2:2 Regional Development Plan

The Metropolitan Manila Commission (MMC) has. estab11shed a
.Medaum Term Plan for the f1ve=year period from 1987 to 1992 for the who}e
of Metro Manila 1nc1ud1ng the progect area (Man11a City and its v1C1nity)
'Th1s development plan is based on the national deve10pment plan descr1bed
above and aims at the ach1evement of the foI¥0w1ng three 0b3ect1ves in
‘order -to deal with the rapid growth of population and expansion of the
urban area. - '

(1) Reduction of Pdvefty

The fo?lowung 1tems are planned for. 1mplementat10n with the aim of
improving the life of 1ow-income population;

- LOW interest toans _

- D1str1but1an of basic foodstuff at below market prices

- Prov1s1on of infrastructure (housing, sanitary facilities, schools,
etc.) for 10w 1ncome population.

(2) Creat1on of Productive Emp]oymeﬁt Opportun1t1es

The aim is to increase emp]oyment by vitaliz1ng medium and smali
f1rms through Jiberalization of restrictions on government Ioans to these
firms and introduction of special Toans systems, as well as estab\ishment
of a tra1n1ng program for engineers., Efforts are a!so being made to
increase employment opportunities abroad. '



(3) Creation of Desirable Urban Environment

The main aim is to remove the slum areas by establishing permanent
housing for illegal residents and develop the necessary infractructures
such as water supply, electricity, stormwater and sewage drains, roads and
communal facilities {hospitals, schools, étc.).- In the flood control plan
which is a part of the soc1al_'1nfrastructure' development plan, the
immediate . and effective reduction of fiood damage  is emphasized by
rethieving the ex!stihg draioage:fac111ties in the city of Manila and its
vicinity so as to create a desirable urban environment.

Aside from the city of Manila and its vicinity, the whole of Metro
Manila is now_rapid!y eniarging the urban storm drainage network which will
require adequate maintenance in the future. - In this connection, the
'Project'for'the_Retrieval of Existing Drainége System in Metro Manila is
regarded as a'sort'Of'p11ot project and the Government of the Philippines
expects to develop the appropr1ate methodology to be wide]y implemented
throughout the country

2.2.3 Flood Control Development Plan

The present urban stormwater drainage works in Metro Manila are bhased
on the Dra1nage P}an for Manila and Suburbs prepared by the Bureau of
Public Horks (now the Department of Public Works and Highways) 1in 1952.
The works executed so far under this plan are the construction of ten {10)
dra1nage pump1ng stat1ons, the pr1mary drains with a total length of
121.1 km and the secondary drains with a total length of 183.8 km (refer to
F1g. 2- 1}. ‘In add1tion to these, construction of three’ pump1ng stations
_and 1mprovement of related drains are in progress with financing from the
Overseas Economic Coopenatjon Fund (OECF)

In paraile] with these urban drainage works, works for fliood control
measures have been carried out on the Pasag -Marikina River that flow
"through Metro Manila. . These works are based on the Marikina River
Mu}tipufpose Development Works adopted in 1954 and construction of the
Mahgahan Floodway and riparian improvements of the Pasig River have been
carried out (réfer to Fig. 2-2). ~ To meet the rapid urbanization and
increase in population of Metro Manila, the flood control plan formulated
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in the 1950's has been déemed to be obsoiete under the present conditions
and thus the Study on Flood Contro1 and Drainage Project in Metro Manila
commenced with technical assistance from JICA in early 1988 to update the
1nteg:ated plan of flood control and drainage system in the region.. The
Study, although st111 going on, pointed out the need for the fmmediate
retrieval of exlst1ng drainages channels and drains and the basic design
study for the project under discussion begun against this background.

2.3 History and Contént of Request -

History of Request

The project site in the city of Manila and its vicinity (parts of
- Quezon City, Pasay City and Makati) is witness1ng a rapid increase in urban
populatioen, although a’ maJor part of this area is located in 10ow- lying land
~of less than. 2 m above mean sea Ievel_and is prone to floods. The first
plan for flood control works in Metro Manila including the project area was
the: Basic Plan for Flaed Control in Mahi}a adopted in 1952 and various
works for flood control measures and stormwater drainage have since been
implemented. Flood control works implemented so far-inc]ude'improyements
on the Pasig River that flow through the center of the project area and the
construction of the Mangahan F]bbdﬁay_carried out with finahcia] assistance
from the OECF. Ten (10) pumping stations were also construCted in Metro
Manila with financial ass1stance from OECF and -the Export Import Bank of
Japan and seven (7) of these stations are located within the project area.
A draipage network -consisting. of esteros (river channe]s for storm
drainage), drainage mainsloutfal]s (the primary dra1ns) and }aterals (the
‘secondary drains) were installed at the same t1me as the ccnstruction of
the pumping stations, '

Despite the drainage works ment{oned above, serious flood damage has
continued to occur in the city of Manila and its vicinity, An area of
approximately 22 km?, amounting to 40% of the whole project area, was
1nundated'and considerable damage was inflicted in the 1986 flood {refer to
Fig. 2-3).

The main cause of these flode.is the inadequate maintenance of the
existing drainage channels and drains, resulting in their being unable
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to fu1f111 their functions. Many of the drainage chanmels and drains are
blocked with sediment depos1ts and garbage, and they have lost their
or1gina1 flow capacities.

In view of this situation, the Government of the Philippines plans to
improve the conditions of the ex1st1ng drains in the city of Man1la and its
vicinity and has made a request to the Government of Japan for a grant aid
with the a1m of obtaining the necessary equipment and effecting the
transfer of technical knowledge needed in the operation and maintenance of
the equ1pment. '

Content of Request

The content of the request made by the Government of the Ph111ppxnes
has been conflrmed to consist of the following items.

(1) Ob,]ectives

In order to 1mp1ement the retrieva1 of existing drainage channe1s,
the f0110w1ng are requested from the Government of Japan.

- To procure the equipment'required for the retrieval.

- To'effect the transfer of knoﬁledge required for the operation and
ma1ntenance of the equipment through the execution of actual '
retrieval work in a model’ area.

{(2) Imp1ement1ng Organizatxon

The National Capital Region, Department of Public Works and Highways,
is to be the 1mp1ement1ng organization for the retrieve! work.

(3)° Project Area

The project area 1is the whole city of Mani}a and parts of Quezon
City?'Pasay-City and Makati that border on_the_city'of Manila.

(4) Equipment Requested

The equipment 1isted hereinafter are the equipment to be used for the
dredging of esteros (river channels) and the unclogging of drainage
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lna1ns/outfails (the primary drains) and laterals {the secondary
over a 5-year period.

Dredging'Equ1pment

{1y

(2)
(3)

(4)

(5)

'(6)‘

Hydrauiic Excavator,
0.3 m3 Crawler-Mounted Backhoe

'Hydraul1c Excavator,

0.3 m3 Crawler Mounted Backhoe with Small Scows
Hydrao&ic Excavator,

0.13 m? Crawler-Mounted on Pontoon Backhoe

with Sinall Scows

Attehdant'Equipment

(a) . Pontoon to Carry'Excavator

~ (b) Scows, 10 m3. or 20-ton Capacity

with Comp]éte Accessories

(c) 'Tugboat 60 PS with Comp!ete
' Standard Accessor1es

Crawler Cr%ne ‘Wheel- Mounted 20-ton Capac1ty
with 0.6 m3 Clamshell with Comp1ete
Standard Accessories

.Dump Truck 8- ton

Unclogg1ng Equipment

()

(2}
a ‘_(350 Bar, 300 Tlmin)

(3)

k4).i
(5)

(6)
(7)

Water Jet Cleaner 4= ton Truck<Mounted
(250 Bar, 200 ]/m1n)

Water Jet C]eaner, 4- ton Truck Mounted

‘Yacumn Cleaner 4-ton, Truck-Mounted .

Vacumn C1eaner, 11- ton, Truck Mounted
Hater Tanker 4 ton, Truck- Mounted
Hater Tanker, 11-ton, Truck~Mounted

Rodd1ng Machine, composed of 2-ton Truck-Mounted
Motor Driven Winch and Troiley -Mounted Winch,

Complete with 7 Buckets, 3 Brushes, 3 Steel Cy11nders
- for Varaous Sizes of P1pes and Standard Accessories

- 15 -
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CHAPTER 3. OUTLINE OF THE PROJECT AREA

3.1 Location and General COnditians of the Area

_f The project area is located more or less at the center of Metro
Manila and, in terms of admvnistrative districts,‘conteins the whole of
Man11a City and parts of Quezon C1ty, Pasay City and the mun1cipa11ty of '
Makat1. 1t has an area of 50.84 kinZ mak1ng up approx1mate1y SA of the
total afea of Metro Manila (636 n?).

_ The. popuiation of the progect area, accord1ng to the 1980 census was
1.63 million, making up approximately 28% of the total popu1atien of Hetro
Manw]a. The popu}ation density of the prOJect area,- approx1mate]y 410/ha,
is far in excess of the average of- 100/ha for the whole of Metro Manila and
hous1ng “in the area tends to be crowded. As a result there is teiat1ve1y
1ittle infiow of pepulation from the surrounding areas and the popu1at1on
growth of the project area was approxemate]y 2% -per. year between 197% and
1980, far be1ow the average 1n Metro. Man11a of 3 6% and below even ‘the
national average of 2.7%. '

The project area, 1ocated in the old urban .area of Metro Man11a has
long been known as a commercial center and the area elong Manila Bey in the
southern’ part of the c1ty of Manila has become noted as & tourist area.'
With regard to the gross regional domestic product (GRDP), which. provies an
indication of the level of economic act1v1t1es in the area, the figures for
the per1od between 1980 and 1986 for the whole of Metre Man11a ‘is
29,437 million pesos,_amountang to 31% of the gross domestic product for
the whoie of the. Ph1lipp1nes. Although the deter1oration in the economic
conditions between 1983 and 1985 resulted in ‘annual decrease of 4. 0 to 6.0%
1n the GROP of Metro Men11a an increase of approx1mate1y 1% was registered
in 1986. '

3.2 Natural Conditions

~ The project area is located on an a}1uv1a1 piain that had- developed
along Manila Bay on the lower reaches of the Pasig River., Most of the area
lies in low-lying areas of less than 2 m above mean sea level (MSL) and the
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“flow conditions of the rivers and drains in the area are greatly influenced
by the tides in the bay. Excess uptake of grnundwater in the past had
resulted-in land subsidence but since 1980, the groundwater tevels have
been showing signs of recovery and subsidence is slowing.,

There are two . seasons, rainy and dry seasons, in_the project area.
The dry,ﬁeﬂson géneral1y lasts from December to May and the rainy season
from June to NoVember. Rainfall records taken at the Port Area (Manila)
ObSErvatdry are given in Table 3-1.. As can be seen from the table, the
annual raihfalf_js ‘approximately 2,100 mm and 91% of the precipitation
occurs in the'rainy season. Furthermore, the project area is located on
the path of tropical cyc1ohes,_espec1a1]y between August and November.

_ There is 11ttle'varia£10n in temperéture throughdut the year, with
the maximum temperatures'remaining'betWeen 30°C and 34°C and the minimum
temperatures between 20°C and 25°C. Relative humidity remains high
throughbut.the year at between 65 and 85%. Average duration of sunshine is
just oVer'G hours.  Northeasterly winds at annual average velocity of
0.8 m/s prevail during the dry seéson' and southwesterlies at average
velocity of 0.5 m/s dur1ng the rainy: season. |

3.3 ScciaI Environment

‘Roads and Highways

The totai length of roads in the city of Man11a is 688.9 km, of which
235 1 km are under the Jur1sd1ct1on of the state, 46.8 km under the
province and 407.0 km under the city. The road density of 16.4 km/km? is
the highest in Metro Manila. The road network in Metro Manila is shown in
Fig. 3-1.

Water-Supp1y

Water supp]y comeé under the jurisdiction -of the Metropolitan
Waterworks and Sewerage System (HWSS) The MNSS ccmpleted the second phase
of the Man1}a Water Supply Pro;ect in June: 1987, allowing daily water
supp!y of 2,500 miliion 1itérs. The project was a}med at a high-level use
of the existing water source on Angat River and at rehabilitation and
expansion of the efoting water supply System."The impiementation of the
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project has resulted in 39.1% of the total popu!ation of Metro Manila being
served by MKWSS. -

The Manila Water Supply Rehabilitation Project,. in pragréss at
present, aims at reducing the loss of water supply in 56 zones (9,541 ha)
within the area served by MNSS. The average water loss is as high as 65%
at preéent and the plan is to reduce this rate to between 25 and 30% by the

“second half of 1989. The districts of Sampaloc ‘and Tondo in the city of
Maniia are 1nc1uded among the objective zones of this project.

A]so in progress at present is the Metro Manila Water Distribution
Project, which aims at maximizing the use of the water supply capac1ty_
enlarged through the Manila Water Supply Project and so reap the benefits
of the investment as soon as possible. The project is aimed_aticompletion
in 1990, and about 1.9% of the works had been accompiished in 1987.

Sewers

There are two sewage networks in Metro Manila. One is the Central
Manila Sewage Network:covering an area of 1,850 ha in the central part of
the city of Manila. The network, completed before. 1909 and with a capﬁcity
for handling sewage.produced by a population of-ZZO,ﬂOO,'now3has to handle
sewage . produced by a population of 530,000. The other network, handling
sewage from the residential and comméréial areas of Quezon'61ty and Hakaﬁi
Municipality, has a capacity for a total population of 350,000,

The Metro Manila Sewage and San1tat10n Project is under way at
present.- The project s composed of two parts.  The first component
entails the rehapilitation and expansion of the existing sewage network in
central Manita to cover the service area of MWSS, The other 1is the
sanitation compohent ‘atmed at removal of waterways'espec1ally in areas
with high concenfrat1on of 10w income peop1e°

Waste Disposal

The' anironment and Sanﬁtat1on Center of the Metropolitan Manila
Commission (MHC) is respons1b1e “for’ d1sposa1 of waste in Metro Manila. The
center administers the comprehensive programs for improving the environment
through beautification of roads, pedestrian paths and waterways, cleaning
of roads and collection of waste.
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The daily production of waste in Metro Manila is estimated at 10,000
tons, of which 8,000 tons are co11ected. The remainder is dumped in nearby
waterways burned or recycled.

3.4 Outline of Urban Drainage Facilities

The urban drainage {stornwater drainage) plan for the project area
aims at préventjng_inundatian of the area in the event of occurrence of a
10-year probability rainfall. For this purpose, seven drainage pumping
stations (total drainage capacity: 62.8 m3/s). have been constructed in the
area and installation of a drainage  network has been implemented.
Construction of an add1t1ona1 ‘three pumping stations (total drainage
capacity: 51.2 m3/s) is planned together with improvement of drains.

The existing drainage channéls and drains in the project area can be
classified into the following three groups.

- Esteros

Esteros are either natural rivers or artificial- waterways used as
the primary drainage channels with widths of 5 to 30 m. Total
iength within the project area is approximately 40 km.

- Orainage Hains and Outfalls

These are lafge culverts used as the primary drains. Their sizes
- vary but, in general; their depths exceed 2 m and their widths 3 m.
The outfalls are those connecting the esteros to Manila Bay. The
rest are simpiy referred to as_“drainagé mains". There are 22
mains withih the project area with a total length of approximately'
22 km. '

- La’ltera1 -]

These are secondary drains with diameters of 12 to 42 inches
runn1ng along roads and connected to the drainage mains mentioned
above, There are 178 latera]s within the project area with a totail
length of approximately 194 km.
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It has been pointed out in the Study on Flood. Control and Drainage
Project 1n Metro Manila, begun by JICA in 1988, that the deposit that has
settled in the drains mentioned above- is causing major h1ndrance to
drainage of water in the area. Upon being informed of the results of the
study, the Government of the Philippines has taken up the removal of

deposits in the existing drains as a major task in- the work on- urban

drainage.
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'CHAPTER 4. OUTLINE OF THE PROJECT

4,1 Object1ve

\ The objectives of the Project 15 to restore the functions of the
existing drainage network in the city of Manila and its vicinity by
procuring the necessary equipment to dredge the drainage channels and
':unclog the dra1ns and by transfering the technical knowledge required for
the operation and ﬁaintenance of the equipmeaﬁéj

4,2 Study and Evaiuation of the Request
4.2.1 Pertinence of the Project

Although the drainage pumping facilities in the city of Manila and
its vitinityahave the original drainage design capacity of 4.3 m3/s/km2, it
has been clarified through the Study on Flood Control and Drainage Project
_1n Metro Man11a (conducted by JICA since January 1988) that the actual
'capac1ty has decreased to about 2 m3/sikm2 because of sediment deposits and
the garbage b1ock1ng the drainage channels and drains. Unless these are
removed, new]y constructed pumping stations will become ineffective.

_Thé amount of deposits to be removed is estimated at 300,000 m3 .
- (refer to Section 5.2). Removal by hand, which has been done ‘in the past
due to the Tack'of'appfopriate equipment, is inefficient. In view of the
urgency of restoration of the original drainage capacity, the use of
machinery and Equipment_is.indiSpenSabie, and the procuremant'bf equipment
to retrieve the existing drainage channals and drains is regarded to be
appropriate as the object of the Project. Furthermore, since the retrieval
work using the equipment to be procured is a éort of pilot project in the
Phi]ippihEs, the Government of the Philippines has inadequate experience in
their opefatioh -and maintenance. Accordingly, 1in addition to the
procurement of equipment, it is appropriate to carry out an actual
retrieval work in a model area, as a part of the Project, with the aim of
transferring the ‘technical knowledge required in the operation and
“maintenance of the equipment.
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4,2.2 Implémenﬁation and Operation Plan
{1} Organizational Strubture

Operation and ma1ntenance of the procured equipment are to be carried
out by the National Capital Region-(NCR), Department of Public Works -and
Highways. In the imp]émentation of the Project, the director'of the NCR
will be the chief executive for the maintenance organizat1on and the
operat1onal plans are to be determined by the F!ood Control and water
Supply Section in the Ma1ntenance Division of the NCR.

Members of the Flood Control and Water Supply Section, as well as
those of_the:North and South Manila engineering districts, will participate
in the field work for drainage retrieval in accordance with directions from
-the NCR main. office. There are also pTans for entrusting parts of the
field work to private firms as the need arises. Repa1rs of the eguipment
w111 be carried out by the Regional Equipment Service of the NCR.

These organ1zations have been engaged in the drainage improvement
| work in Metro Manila and ‘the repair and maintenance of the equ?pment used.

The number of personnel to part101pate in the operation and maintenance of
the equipment to be’ procured under the Project are as summarized below.
When the knowledge necessary for operation and maintenance of the equipment
has been imparted %o thése personnel through the model operation, there
should be no problem with operat1on and ma1ntenance being carried out by
the Government of the Philippines.

17

- Management Staff 4
- Engineers engaqed in estab]ishment
of operational plans and superv1s1on _
of implementation - 37
- Personnetl engaged in field work . 143 (part of work

entrusted to private
firms = according to
need} '

Engineers for repair of equipment : 123
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(2} Financial Plan

The Departmént of Public Works and Highways has set aside the
following special budgets from the Medium-Term Public Investment Program

for securing funding for operation and maintenance under the Project.

- 1990
~ 1991 to 1992

- After 1992

16 milliion pesos
{approx. 100 million yen)

30 million pesos
(approx. 188 million yen)

60 million pesos in total
{approx. 376-m11110n yen)

The amount of 75 m111ion pesos a year (approx._470 mitlion yen)
a]so to be set as1de in the Medium- Term Public, Investment Program as
_ ord1nany budget to cover costs for operataon and maintenance measures
Budgets allocated to the Department
Public Works and H1ghways in the annual budgets for the past three (3)

flood control in Metro Manila.

years are as shown in Table 4-1.

The budgetary plan for the Project shown above
rea11st1c in view of this record for the past three years.

is judged to

is

be

It 15 possible

to supply the necessary expenses .(estamated at about 2% miilion pesos,
refer.tq Subsection 4,3,5) for the Project under this budgetary plan and it

is judged that there are no problems regarding the budgets for operation

and maintenance.

~ Table 4.1 | AnnuainBudget Al!ocated io_NCR for the Past Three Years
| .~ {Unit: million pesos)
Item 1987 1988 1989
Total Budget 414,0 326.0 .652.3
55.0 ~ 55.5 84.4

.'Budget for Ma1ntenance Costs
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4.2.3 Related Projects

The foiIowing two projects retated to the Project under discussien
are in progress at ptesent. '

Metro Manila Flood Control Projett

~ In response to the flood in 1985, the Department of Public Works and
nghways (DPUH) executed a feasibility study concerning f]ood contral in
Metro Manija and two {2) districts, Vitas and San Andres, were selected as
the areas most urgently requiring measures to be taken. .On the strength of
this study, a pilan for establishment of pumping stations at three (3)
locations was adopted as a part of the 14th Financial Assistance Project of
the Overseas Economic Cooperation Fund (OECF) and the - loan agreement for
this purpose was signed in January 1988. Thé project was originaily '
planned to run for a 5- -year period from 1988 to 1894, but its compietion is
expected to be delayed for one (1) year at present

The progect sites and items of work are as-]iéted in Fig. 4-1 and
Table 4;2. During the discussions on the loan agreement, the necessity of
retrieval of existing drainage channels to meet the drainage capacity of
the three (3) new pumping stations was pointed out. In this connéction, it
'was agreed that the 'Governmeht of the Pnilippines will implement the
retrieval of existing drainage channels ccnnetting to the new pumping
stations solely under:financing by 1local funds. The scope of retr1eva1
work is the dredging of the following Four {4) esteres.

- Two (2) esteros in Vitas District, namely Vitas and'Apog._
- Two (2) esteros in San Andres District, name1y Pandacan and’ Tripa
de Gallina. '

Study on Flood Control and Brainage Project in Metrd Mani?a'

The master plan for the Flood Controi and Drainage Project in Metro
'Man11a is be1ng drawn up at present by JICA subject to the target year of
2020.  According to the mid- term report prepared through this study in
November 1988, many of the exist1ng drainage channels and drains have been
biocked by sediment deposits and, unless the deposits are removed, newly
built drainage facilities will be ineffective.  The Project under
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Table 4-2. Scope of Work for Metro Manila Flood Control Project

Financial Source Drainage Area Scope of Work

- Financial - Vitas 1. Construction of VYitas Pumping
Assistance from _ Station
Overseas Economic _ -
Cooperation Fund 2. Construction of Bafut‘Pumping

(OECF), Japan Station

3. Improvement of Estero de Vitas,
Estero de la Reina, Estero
Sunog Apog and Estero Maypajo

4. Extension of Solis-Tecson
Drainage Main

M2 e rmt o e e e gn | o e o e Sk B o e T rm R L ek il R M e e e A AR O b A T o e e b g |

San Andres 1. Construction of San Andres
Pumping Station

2. Improvement of Estero de
Pandacan and Estero Tripa
de Gallina

Local Funds Vitas 1. Dredging of Estero de Vitas
' and Estero Sunog Apog

2. ‘Canstruction of New Kabulusan
- Outfalt '

3. Improvement of Blumentritt
interceptor '

4. Improvement of Laterdls'

e et n A rrm e v i mm ] g e s e e e a s e R A T R S Tey e S W W T R e e e

San Andres 1. Dredging of Estero de Pandacan
‘ and Estero Tripa de Gallina

2.  Improvement of Laterais
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discusSion is to respond to this situation by making possible the removal
of the deposits through the procurement of the necessary equipment.

4.2.4 Equipment Requested

_ The types of equipment requested consist of those required in
removing deposits in drainage channels and drains in the city of Manila and
its vicinity and mObile pumps for use in emergencies. The following
decisions were made as a result of the investigation on types. of equipment
needed and their appropriateness from the technical and financial points of
view and the d1scuss10ns with the Philippine government officials
' concerned. =

Equipment Required in Retrieval of Existing
Drainage Channels and Drains |

The equipment requested can be classified into the following
three (3) groups. '

- Equ1pment for unclogg1ng Iatera]s (the secondary drains)

- Equipment for unclogging drainage mains/outfalls (the primary
drains)

- Equipment for dredging esteros (main water channels for drainage)

Mechanical removal_of'deposits nas beén carried out on parts of the
esteros and drainage mains/outfalls, but the areas of removal have been
Timited due to the shortage of equipment. Unciogging work has alsc been
:'carr1ed out on the laterals by human labor using s1mp1e tools, but the
| eff1c1ency of th1s method is extremely low.

In view of the extremely low rate of remova] of deposits in drainage
channe]s and drains, the quantity of depos1ts has reached 300 000 m3 in the
city of Manila and 1ts v1c1n1ty alone and mechanical eqqument has become
1nd1spensable in carrying out the removal work. Most of the machinery used
by the NCR, DPWH (refer to Table 4-3), which is responsible for the
'maintEnance of drainage systems in Metro Manila, has exceeded its service
1ife and ¢an no 1ongef be put to practical use. |

”The types of equipment-requested are those used widely in the Tokyo
Metropolitan District and elsewhere and, so long as the transfer of
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Table 4-3 Equipment Used by NCR,DPWH
(As- of June 1988)

Equipment _ Status /1 . Total
Type A B c D E
ﬁredgér _ 4 4 8
Amphidredger - @ 3 2 ‘14
Amphidozer | | : ..3 | 3
Survey Boat ._ 1 _ ' | 1
Drédge Tendér ' - &4 | _ 4
Wérk Bqat | 3 3 6
Sewer Jet 5 1 76 o 12
Vacuum Cleaner 1 1 . 3 R ' 5
Water Pump - 4 12 5 8 6 ) | 35
Dump.Truck ._ _ 33 i .18 _ 58
Dragline, Bucket : | 1 - : B 1
Clampshell, Bucket | .1 ' : | 1
Crace Truck A S SR S
Others /2 . _ o 51 205 23 153 21 . 455
Total | S s6 270 47 194 43 610
.Note'll : A - Idié;'Reédf‘to_Rﬁﬁ-
B - Equipment on Rental
€ - Under Repair
D - Awaiting Repair
E — Unserviceable"
/2 : Other equipment inéiﬁ&e Breaker, Asphalt Hiﬁér, Conerete

Mixer, Concrete Cutter, Electric Generator, Road Roller,
Vehicle, etc.
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technical knowleédge s accomplished, there should be no problem in their
use., It was also confirmed that there will be no problem from the point of
view of the cost of maintaining the number of machinery required for
removal of the quantity of deposits as 'requested (refer to
Subsection 4.3.5).

Mobile Pumps for Emergency Drainage

Since the areas forzintended use of the’redueSted pumps are those
fegularly‘ visited by floods, it was :judged to be more advantageous to
install permanent pumps. As a reSu!t of consuitations with the Philippine
government officials concerned, it was decided that a plan to install
permanent pumps should be promoted by the Government of the'Philippines and
this item was removed from the scope of the Project.

4.2f5 Basic Policy in Iﬁp1ementation-of the Grant Aid Project

_It_was judgedééppfopriate to impIement'the procurement of equipment
required for the retrieval of existing drainage.channels and drains and to
transfer the technical knowledge required for the operation and maintenance
of the equipment under grant aid from the Government of Japan. The impact
and feasib111ty of the implementation and the capacity of the recipient
country have been conf1rned thyough the 1nvest1gations mentioned above.

4.3 Project Description
4.3.1 Executing Agency and Operational Structure

‘Maintenance and operation of the drainage channels and drains in
Metro Manila come under the 3urisdict1on of the National Capital Region
(NCR), Department of Public Works and H1ghways (DPHH) Organization charts
of the DPWH and the NCR are given in Figs. 4-2 and 4- 3, respectively.

_In the organization of the NCR, ‘the: Maintenance Division, the
district engineering_.offices {North Manila and South Manila) and the
Regional Egquipment Service -will be respbnsible for the bperation and
maintenance of the equipment prGCQred through the Project, and the
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following'staff will be engaged'in the 1mp1ementation under the director of
the NCR.

NCR Maintenance'oivision

This body is responsib1e for maintenance and superv151on of publ1c
faciiities in Metro Manita. A total of 103 members of the. Flood Control
“and Water Supply Section will be engaged,'_according_ to need, in the
operation of the procured equipment The=composition of the staff is as
follows.

- Maintenance-Engineers | | 4
- Civil Engineers’ - ¢ 23
- Field Work Engineers = . | : 100

Clerical Staff o -2 18

Operation of the equ1pment to be procured through the Project will be
carried out by ‘the maintenance engineers mentioned above and actual:
planning and superv1s1on by the 23 civil engineers.- Besides the 109 fleld
work eng1neer5 42 taborers will be engaged in the field work. Apart from
the staff under direct control, there are plans for entrust1ng parts of the
field work to private firms as the need arises.

- NCR Distr1ct Engjneerlgg Offices .

There are six (6) englneer1ng distrxct off1ces under the NCR. Of
these, those of North Hani!a and - South Manila wi]l participate fn the
operation of the equipment to be procured through the Project by order of
the NCR Maintenance Div151on._ The numbers of staff participating from the
district engineering offices are as follows..

(1) North Manjia-Eng1neer1ng District Office

- Management Staff : 5

- Civil Engingers Ty
- Field workers ' 12

Total - 24
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(2)  South Manila Engineering District Office

- Management Staff

: 6
- Civil Engineers s 7
- Field Workers - _ - ;31

Total : 44

NCR'Rggiona! Equipment Service

This department, consisting df the Tollowing 'staff, will be
responsible for the repair and maintenance of the equipment.

—'Supervisors : 2
- Marine Equipment Repair Engineers : 53
- Land Equipment Repair Engineers : 70
- Clerical Staff : 26

Total : : 181

4.3,2_ PYan Qf.Operat1on

The aim of this Project is to remove the deposits in the drainage
channels and drains in the city of Manila and "its vicinity using the
procured_equipment. A.period of five (5) years has been set as the total
_pehiod fbr ‘the .5mpfovement work as a result of investigations on the
durability of 'the éduipment"and the requést of the 'Government of the
PhiTippinés-(see Subsection 5.2.2). The drainage channels and drains can
be ciqssffied into . three - {3) groups, namely | esteros, drainage
_mains/cutfails_and laterals. The areas of retrieval in each of these
categories and the quantitiés of deposits to be removed using the equipment
are as follows. | ' '

(1) Dredging of Esteros

~Upon comparative investigation. of the cross-sectional drawings
according to the survey on the present situation and the planned conditions
(to handle a 10-year probabiiity flow), and taking account of the results
of the sité survey, 1t-wa$’judged_to be necessary to extend the originally
requested length to bhe dredged from 12.3 km to 13.4 km, te include a
1,100 m stretch on the upper part of Estero de Paco in order to prevent
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inundation of the southern part of the city of Manila (refer to Fig. 4-4).
The tota)l dredging volume was then adjusted to apprOXimata1y3220-000 m3
~equivalent to 67% of the reguested volume, upon c?ose examination of the
drawings of the present situation and the planned conditions.

The lengths of the stretches to be dredged‘and'the volume of deposits
to be dredged are given in Table 4-4. The total Tength and total volume of
dredging are as follows. '

- Total Length : _ : 13,422 m
- Total Volume of Dredging - - 3 219,665.m3

(2) Removal of Deposits from Drainage Mainslﬁutfails

'Hhile the Government of the Philippines fequested removal work to be
carried out on a total of 39 drainage mains and outfalls, removal work will
be 1imited to the 20 drainage mains and outfalls located within the project
area because the reguest ‘included drainage mains and outfalls located
outside of the project area which would extend the area of work too widely.
‘Drainage mains and outfalls where operations are to be carried out are as -
shown in Fig. 4-4.

The lengths of culverts, their cross-sectional dimensions and volume
of deposits for removal are given in Table 4-5. The total length and the
total quantity of deposits to be removed are as follows.

- Total Length . o 19,623 m
- Total Volume of Deposits for Removal : 67,505 m3

(3) Removal of Deposits from Laterals

All the laterals in the project area are subjegt.to serious blockage
due to siltation. The. jaterals to be cleared under the 'Pkoject (sée
Table 4-6) consist of culverts with diameters ranging from 12 to 42 inches.
The tota] length and total quantity of: deposats ito  be removed are as
follows. S
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Diameter of Drain Length Work Yolume

(inch) (m) : ()
12 30,846 1,092

18 43,273 3,522

24 94,226 13,324

30 17,365 3,958

36 - 6,453 2,156

42 : - 661 303

Total - 193,824 24,355

4.3.3 Location and Conditions of Project Area

- Areas of Operation of Procured Equipment

The project area 1is located more or less at the center of Metro
Manila and contains, 1niterms of administrative'divisiohs, the whole of the
'éity of Manila and parts of Quezon City, Pasay City and the municipality of
Makati (refer to Fig. 4-5). The project area is 50.84 km?, amounting to 8%
of the total area of Metro Manila (636 km?),

~The aredé'subject'to frequent inundatioh within the project area are
as shown "in Fig. 4-6. The flood conditions in each of the drainage areas
(see Fig. 4-7) are given below.

(1} Vﬁtés, Reina and Sunog Apog Drainage Areas

Stormwater 1S'natﬁra11y'dra1ned at present via Estero de Vitas and
the areas of inundation-arefdistributed along the estero. The flooding is
due to the decrease of flow capacity and the virtual impossibility of
drainage durfng per{ods of high'tide_in'Man11a Bay, because the ground in
the area is less than 2 m above the average tide level in the bay.

(2) valencia, Aviles, Quiapo and Binondo Drainage Areas .

Stormwater is drained from each of these drainage areas into the
Pasig River via pumping stations. Results of the field survey indicate
that the esteros in each of these areas have relat1ve1y large flow
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Table 4-4 Esteros for.Dredging

 VOLUME
NAME OF - OF
NO. ESTERO  LENGTH DREDGING
(m) (m3)
1 Vitas 1800 103300
2 Sunog-Apog 1120 43150
3 Maypaijo 1800 9750
4 Reina 2855 32760
5 Valencia 1124 3955
6 Paco 1859 13760
7 Pandacan 1134 4800
8 Tripa de 1730 8190
© Gallina

TOTAL 13422 219665
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Table 4-6 (1/4) Laterals for Removal of Deposit

_{NORTH MANILA)

w2 Gm e e o e v s b me e e e W A ML Fa D A NP PR S S et A G 4D N e e b RE SR S ey s o '-I-DN“I&o——m-amusv—..a.r-t-n‘“—l—‘-—ﬂl"l-uumum—n

Name LENGTH (M) BY DIAMETER (INCH)
T T U U e T R ehaaa bt
Street 12+ 18" 24" 30" 6" 421 Totsl
J. Torres 9 459 567
J. Rizal Ave. 264 110 2378 1990 4742
Pampanga St. 8 26 211 276
Tayuman St. 434 17 302 - 753
Zurbaran St. 580 . 25 14 4 622
Quezon Blvd. 751 273 32 : 1056
C. Aguila St. 32 504 : 536
- P. Casal St. 360 284 644
‘Cordillera St, 31 171 - 54 _ 1256
R. 'Magsaysay Blvd. 236 176 548 281 783 2022
Hermosa St. 119 338 456
Herbosa St. 1277 _ 1277
Perla St. 2 38 8 . 48 -
Soldis Sst. 249 - 144 _ 353
Sto. Cristo St. - 108 150 244 ' 502
Tecson St. 212 129 _ 341
Ugbu' St. 39 35 135 : . 209
Vitas St. 10 - .56 570 . : 636
Zaragosa St. 54 258 196 7 42% G4t
Madrid St. 84 24 8 116
Rosario St. 10 675 ' 685
(Quintin Paredes)’ ' 0
Mendoza 5t. 1169 ' 568 1737
Algeciras St. 11 644 360 648 170 _ 2734
Blumentritt St. 178 422 B . 800
Buenos Aires S5t. 15 224 19 211 _ 470
Dapitan 5t. 1088 245 1243 1239 115 . 3930
Dimasalang St. 78 183 217 - 477
Espana Blvd. 163 83 291 286 268 1101
Gov. Forbes St. ‘ : 300 300
V. 6. Cruz St. 117 1056 1912 3086
Lerma St. 17 375 37 ' 429
A. Maceda St. 60 133 627 230 - 158 1209
Bustillos St. 90 .14 344 : 448
Lastanos 5t. 29 . 263 : . 292
E. Quintos St. ' 582 573 869 704 2728
F. Cayco: S50 184 34 ' - 268
G. Thazon St, 1291 534 862 2686
J. Fajardo St. 1724 .110 86 539 127 2586
Laong-Laan St.. 387 1693 939 ' ' : 3018
Legarda St. 443 915 76 _ 1433
M. dela Fuente 1748 755 228 S - 161 2892
M. Earnshaw 49 - 493 760 ' 1302
N. Reyes St 210 ‘ : 20 ' 230
P. Florentino St 295 573 5B7 47 o 1501
S. H. Loyola St. 1178 279 251 134 o 1842
Antonio Rivera St. S 32 417 c ' 448
Dagupan St. &2 922 1215 : - 2179
Del Pan St. 25 18 556 : ' 599
Escoda St. 48 266 314
H. Lopez St. 439 639 974 1007  BO7 3866
Sub-total

17246 13101 17417 10036 3724 161 61685
4 . . .



Table 4-6 (2/4)} Laterals for'Removal of Deposit
(NORTH MANILA)

B e e i i R

Name LENGTH (M) BY DIAMETER (INCH)
OF e e et e v e e e e 5 e e e e R o S A e o e e
No. Street 12" 18" 24" 30" 36" 42" Total
51 J. A, ‘Santos Ave. 699 774 4485 283 6240
52 Juan Luna St. 2420 416 2045 451 5332
53 Kalakal St. 24 115 _ 139
54 ‘Moriones St. 308 480 970 . 607 186 2550
55 Rodriguez St. ' 145 622 613 314 1694
56 Sta. Maria St. 270 296 566
57 -Earnshaw St. 44 84 205 239 571
58 Velasquez: St. 529 218 503 335 658 - 2244
59 Dasmarinas St. 14 85 99
60 Reina Repante St. a 27 220 273 520
61-8an Fernando 102 180 283
62 Alvarez St. 64 339 : 403
63 Aurora Blvd. 41 361 492 BO4
64 Carriedo St. 260 210 . 209 679
65 C. M. Recto Ave. 1283 3828 2715 7826
66 Oroquieta St. 626 - 573 2385 639 4223
67 Quiricada St. '~ 506 133 383 1022
68 C. Palanca St. 347 345 141 256 125 1213
69 Bvangelista St. 20 825 153 10 1008
70 Arlegul St. . 67 175 670 536 1448
71 Gen. Solano St, 465 ‘ o 465
72 P. Laurel St. 35 1359 954 i 2347
.73 J. Nepomuceno St. 13 22 80 67 182
.74 Mendlola St. 406 30 435
75 'N. Padilla: St. 744 : 744
76 Bagumbayan St. 29 _ _ 29
77 Nagtashan 882 27 257 55 520 1741
78 0ld Sta. Mesa 314 306 329 332 1281
79 P. Sanchez = = 184 270 454
80 ‘Reposo’ St. 36 267 : 303
81 Santol St. : 106 106
82 Paltok St. 384 282 356 - 1022
83 Lubiran St. . . ~ 180 59 - 850 _ 1089
84 V. Mapa St. 735 . . 157 53 945
Sub-total - 12031 11776 18164 5199 - 2429 499 50098

Total 20277 24876 35581 15235 6153 661 111783
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Table 4-6 (3/4) Laterals for Removal of Deposit
' {SOUTH MANILA)

e im e ma i ha D AR G mR s b ER B e Gt N e e A m2 R G e T e k) G e wh 53 N Sa WA wa B Em 0 T b wb ke G4 Sm LL 4% S Ge S e B S D R e e R e g G e

Name LENGTH {M) BY DIAMETER (INCH)
OF e e e et it e e e e o e S i e e e e e
No Street 12 gy 24 30" is" 420 Total
1 Muelle Tacoma 769 _ . 769
© 2 2nd St., Port Area 649 ' . C 649
3 8th $t. Port Area 555 : . 655
4 11th St " Port Area 350 350 -
5 12th.5t., Port Area 252 _ : ‘ 252
6 13th St., Port Area 700 700
7 16th St., Port Area 500 - : . 500
8 17th 5t., Port Area - 252 252
2 18th S5t.,; Port Area 155 : - 153
10 19th St., Port Area 1590 150
11 20th St., Port Area 217 217
12 21st St., Port Area : : 15 115
13 22nd St., Port Area 110 . 110
14 23rd St., Port Area 110 : 110
15 24th St., Port Area 125 125
16 25th St., Port Area 100 ~ 310 _ _ 410
17 Bonifacio Interchange 450 : 450
18 Aduana, JIntramuros 480 ' . 480
19 Bureau of Post 751 : - 751
20 Railroad, Port Area . 940 ' 940
21 Atlanta, Port Area : 450 _ ' : 450
22 Chicago, Port Area 500 . 112 . 612
23 Boston, Port Area 849 . ' .. 849
24 Bonifacio Drive _ 560 1000 - .. 1560
25 Magallanes Drive . 450 _ 450
26 Plaza Espana .- 200 ' 200
27 Muelle de Magallanes 900 ‘ $00
28 Muralla, Intramuros - ' 1370 . 137¢
29 Gen, Luna, Intramuros 2855 : 2855
30 Sta. Lucia, Intramuros 450 . ' - A50°
31 Anda, Intramuros - 720 ‘ ' 720
32 Liwasang Bonifacio ~ 850 ' : 850
33 Finance Reoad, Ermlta 400 400
34 Victoria, Intramurocs 590 . . 590
35 Arroceros - . : ‘ 850 - 850
36 Concepclon, Ermita © 600 ‘ ' 600
37 Ayala Blvd., Ermita 500 ' 800
38 U.N. Ave., Paco . 350 750 : 150 1250
39 Romualdez, Paco . 1300 T 1300
40 Paco Cemetery, Paco 500 500
41 San Marcelino, Paco 2590 2590
42 San Gregorio, Paco - 515 515 .
43 Dart, Paco - - .. 800 800
44 Singalong, Paco : 1800 _ . 1800
45 Leon Guinto, Paco . 2300 o _ 2300
46 M. Orosa, Ermita 1000 ; _ 1000
47 Taft Ave., Ermita 450 1500 450 2400
48 Adriatico, Ermita 2300 . 2300
49 Mabini, Ermita o 1950 = 600 - : 2550
50 Pres. Quirino, Malate © 3130 : 3130

Sub-total . 769 10227 32505 1530 150 0 45181
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_ Table 4.6 (414) Laterals for Removal of Deposit
(SOUTHE MANILA)

e o me kB ER Lr dE gt AR A M N R R AN e e Lk b 0 des sk B me me e Ft 48 R e e A AR e e e WM M EN e AR R W WE W Y P AR Om M %t mm me e gy AR e e e e am e mb e ik b

Name LENGTH (M) BY DIAMETER (INCH)
O e e e e e e e et e e e e e e e
No. Street iz 18" 24" 3o 36" 42" Total
51 M.H. del Pilar, Malate 2100 2100
52 Roxas Blvd. . ' 3100 3100
53 Katigbak, Brmita . 270 270
54 New Luneta, Ermita 430 430
55 South Blvd., Ermita 250 . 250
56 T.M. Kalaw. Ermita ' ' 850 850
57 J. Escoda, Ermita 700 ' 700
‘58 P. Gil, Pmco. 1650 : - 1650
59 Dr., J. Quintos Sr., Paco 250 250
60 Remedios, Malate : 150 o 150 . 300
61 San Andres, Malate 250 750 1000
62 Corbitarte, Malate © 150 150
63 Estrada, Malate _ 430 500 - 950
64 V. Cruz, Sta. Ana : 2150 ' 2150
65 South Ave., Sta. Ana 540 540
66 G. del Pilar, Paco 900 ' : : 900
67 S.Superhighway, Sta. Ana 1500 ' 1500
68 A. Francisco, Sta. Ana 800 800
69 Onyx, Sta. Ana 700 700
70 Paslg Line, Sta. Ana 1950 S 1950
71 Tejeron, Sta. Ana 850 - 850
72 J. Syquia, Sta. Ana _ 700 . 700
73 M. Roxas,; Sta. Ana 500 - 500
- 74 M. Roxas Sta. Ana _ 650 650
75 Calderon, Sta. Ana _ 350 : 350
76 R. del Pan, Sta. Ana - 620 620
77 Havona, Sta. Ana o 300 : ' 300
78 Lamoyan, Sta. Ana _ 900 o 900
- 79 N, Panaderos, Sta. Ana | 1000 600 _ 1600
80 0ld Panaderos, Sta. Ana - 800 600 _ 1400
81 J. Posadas, Sta. Ana : 400 : 400
82 A, Bautista, Sta. Ana 800 . 800
83 M. Carreon, Sta. Ana - 600 600
84 Zamora, Sta. Ana 1300 © 1300
B85 Labores, Sta. Ana ’ _ 800 - : 800
86 Jesus, Sta. Ana 800 ' © 900
87 Palumpong, Sta. Ana 250 . 250
88 Laura, Sta. Ana 650 : 650
‘89 ‘Beata, Sta. .Ana . 850 _ 850
90 Certeza, Sta. Ana 300 300
91 M. Guanzon, Paco ' ' 1300 _ 1300
92 Mendlola Extn., Paco ‘ . 300 _ 300
Sub-total . _ 800 9170 26140 600 150 0 36860
Total ' ' 1569 19397 58645 2130 300 G 82041
Grand Total 30846 44273 94226 17365 6453 661 193824

(City of manila)

Grand Total of 12" to 24" 169345
Grand Total of 30" to 42" 24479
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‘capacities; however, there are serious blockages due to deposits in the
drainage ma1ns and this latter factor is observed to be the main cause of
jnundations in the area.

(3) Pandacan, Paco and Tripa de Gallina Drainage Areas

Stormwater 1h_these drainage areas is Either drajined artificially
into the Pasig River via the Pandacan and Paco pumping stations or
naturally '1nto' Manila Bay via the Vito Cruz Outfall., Areas regU]ar1y
inundated are dfstributed throughout the area except in the vicinity of the
'ﬁumpihg stations. The results of the field survey'indicated that the major
cause of the inundation Ties in the serious lowering of the flow capacity
on"the'VTto Cruz Outfall and the two esteros of Paco and Tripa'de Gallina.
inundation damage in these areas is the greatest in the entire drainage
area for the proposed retrieval work and these areas have been designated
as the areas most urgently reQu1rihg improvement of their drainage systems
by the Government of the Philippines.

(4) Remedios and San Antonic Abad Drainage Areas

Stormwater from this area is drained naturally into Manila Bay via
the three_outfalTs of Padre Faura, Remedios and San Antonio Abad. The
results of the .field survey indicate that serious blockages due to
deposits,'éspecia11y'in the Remed103 Outfaill, have been the major cause of
tnundation, This drainage area is a Major commercial area in Metro Maniia
and is also undgfgoing development as a tourist area; For these reasons,
the area has begn desighated by the Government of the Philippines as the
area most'urgéht1y-réquir1ﬁg improvement of its drainage system after the
Pandacan, Paco and Tripa de Gallina drainage areas.

Dumping Sites

Thé following two sites have bheen selected as sites for disposal of
the'depositsfrEmoved under the Project. Their locations are as shown in
Fig. 4-8. The maximum time required for transportation from the sites of
removal to these dumping sites is about 45 minutes. |
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(1) Navotas Dump1ng Site

This 40-ha site on the rec]amat1on area, approximateiy 7 km from the
sites of remova] work in the center of the c1ty of Manila a]ong the road:
R-10, has been selected as a dumping site for the Project. The_site is
sufficient?y removed from urban areas and there will be no serious problems

concern1ng hygiene.
(2) Las Pifas Dumping Site

_ This 1-ha site near the mouth of the Las Pifias River, approximately
15 km from the sites of rembval work along the road'R—i, has been selected
aé a dumping_site. With the exception of several tens of houses_belohgiqg
to illegal dweilers, there are no_houges 1ﬁ the vicinity of the site and
there will be no serious hygiene problems sollong'as‘these residents are
transferred elsewhere. The'HetropdlitanfManila Commission (MMC) plans to
use the site for temporary sforage of'garbage_ahd the mater1a15 gatﬁered
here are to be finally transferred to the 68-ha Carmiona Dumping Site,
approximately 55 km to the south of the city of Mantia.

. Storehouses for PrOJect Equlpment

The following three sites have been seiected as sites far the storage
of equipment. Their locations are as shown in Fig. 4 8.

(1) Libertad

This 5.0-ha. reclaimed site adjacent to the;Libertad Pumping -Station
has been secured as a new site for the storage of equipment, and fencing is
to be installed by the Department.of Public Works and Highways (DPNH) under
the 1990 budget.

(2) Napindan

This existing 2.i-ha sterehouse (adninistered by DPWH) adgacent to
Napindan Hydraulic Control Structure at the confluence of the Pasig and
Napindan rivers will be used for the storage of equipment for the Project.
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(3) Bicutan

This 0.5-ha site on the premises of the repair shop administered by
the DPWH will be used for the storage of equipment under the Project.

Of the sites mentioned, above, that at Libertad, closest to the sites
of retrieval work, will -be used as the primary site for the storage of
equipment.  There are moorings at the Napindan site for dredgers, and
repairs of dredgers for use on the esteros, as well as simple repairs
{exchange of pdrts) for land equxpment can be carried out here. Regular
disassembly checks and necessary repa1rs of equ1pment will be carried out’
at the repair shop within which the storehouse at Bicutan is located.

4,3.4 Outline of Equ1pment

In cons1derat1on of the wWork volume and the cond1t1ons of the project.
site, the major items of equipment to be used for the retrieval work were
determined to be as follows (refer to Chapter 5 for details).

(1) Equipment for Retrieval of Laterais

Water Jet Cleaner (4-ton, Truck-Mounted) : '3 units
Lift Dump Type Dehydration Vacuum -
Cleaner (4-ton, Truck-Mounted)

Water Tanker (4-ton, Truck-Mounted) — : 3

Dump Truck (Loading Capacityi 4-1)

t

(2) Equipment for Retrieval_Of Brainage
' Mains/Outfalls with Concrete
Maintenance Holes

- Wheel Crane : 4 units
~ Dump Truck (Loadlng Capacity: 4- T) '+ 8
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(3)  Equipment for Retrieval of Drainage
Mains/Dutfa]Is with Steel
Maintenance Holes

- Submersible Sand Pump

{Discharge: 1 m3/min) : 2 units
- Engine Generator (45 KvA) ¢ 1
- Dump Truck (Loading Capacity: 2-T) : 12

(4) Equipment for Retrieval of Large
Esteros (Vitas and Sunog Apog)

Clamshell Crawler

" (Bucket Capacity: 0.6 m3) 2 units
- Pontoon Barge I
- Scow ' 4
- Tugboat 2
- Hydraulic Truck Crane 2
- Dump Truck (Loading Capacity: 11-T) ]

(5) Equipment for Retrieval of Small Esteros

C]amsheii'CrawIer

'(BuCket_Qapacity: 0.2 m3) | : 3 units
- Pontoon Barge (Easy Sgtup Type) ot 3
- Scow' (Easy Setup Type) 6
- Truck Crane L 3
- Dump Truck (Loading Capacity: 4-T) : 9
- 1

Truck Trailer {Loading Capacity: 11-T)

4.3.5 Maintenance Plan

" Maintenance Structure

~ The director of the National Capital Region (NCR), Department of
Public Works and Highways {DPWH), will have the ultimate'respcnsibi1ity for
the operations, and the NCR Maintenance Division and the NCR .Regiona1
 Equipment Service will be responsible for the maintenance work involved in
the retrieval of the drainage channels and drains, including maintenance
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and repair of the equipment to be procured. —The comp051t10ﬂ'0f'5taff:0f
these daepartments is as descr1bed in Subsection 4.3.1.

The NCR Maintenance Dlv1sion is to be dlrect1y responsib1e for
operating the equipment to be procured and for carrying out “of the actual
retrieval work. The d1v1s1on will be respons1b]e for management of the
work (schedule contro] progress contro1, etc.), safety Measures, tabor and
costs. It will also be re5p0n51b1e for manag1ng the supply of fuel and

water requared for mechanical work.

The NCR Reg1ona1 Equipment Service- w1]1 manage the three equ?pment
storehouses (see Subsection 4. 3.3) designated for the Project and will be
responsible for the maintenance of the construct1on machinery used in the
retrieval work for the dranmge system. Management work related to the
machinery 1nc1udes management of plans for the procurement of spare parts,
plans for maintenance {including usual on-site ma1ntenance and regular
‘overhauls) and repairs. '

Maintenarice Duties

Taking into account operation stoppages due to rainfall and holidays, -
and time taken up in repairs and maintenance of the equ1pment ‘the number
of equipment operation days 1in a year is estimated at 230 (see
Subsection 5.2.2). During this’ per10d operations using 60 construction
machines, 5 dredgers and 10 earth- moving vessels, as well as operations
relying on manual labor, will be executed in paral!el with each other. The
quantity of fuel used and the number of field workers mobilized per day are
est1mated as foﬂows._ ' ' '

~ Daily Consumptlon of Fuel (Gas 011) ;3,700 liters

- - Field Workers Mobilized per Day : 323 men
~ °On-Site Supervisors U 13
°Construction Machinery Operators : 160

°General Workers o : 150
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The NCR'will need to carry out the following duties in order to raise
work efficiency, to reduce costs and to avoid accidents that might occur
during the course of the work.

(1)  Schedule Management

To carry out annual schedule planning and to control the progress of
work in accordance with these plans,

(2) Construction Management

To establish'operational plans for the construction machinery and
workers and_tg carry out management of on-site work.

(3) COsi'Management

To eStablish plans for annual expenditures and to manage payment of
construction costs.

(4)  Equipment Management
To Carry but,spare parts control and management of equipment repairs.
(5)  Safety Management

To 1mpTement measures for the preventzon of accidents and the
preservation of equ1pment,

(6). Labor Management

To secure the required number of viorkers and to provide health care
for these workers.

Since construction machinery. work is a major component of the
Project great care needs to be taken over the management of the items of
eQUjpment Tisted above. The matntenance work required for equipment
management is as follows. | |
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(1) Daily Maintenance

i

Checks for damage by visual inspection of the exterior
Measurement of wear on machine parts (wire ropes, wheels, etc.)
Inspe¢t1nn and -adjustment of machine parts

Inspection for slack attachments

i

H

(2) week1y Maintenance
QlAppiicatidn_Cf grease
(3) Honthly Maintenance

- Change of engine oil, change or c]eaning'of_oi1'f11ter

- Change of fuel filter

- {hange of gear oil

(4) Annual Maintenance

- Overhaul

Spare_parts such-as wheel shafts, engine filter elements and wire

ropes, which are subject to heavy wéar;'wi1} pe included in.the items to be
procured under the Project.

Maintenance Costs

The costs for operation and maintenance of the equipment to be borne
by the Government of the Phiiippines-Wili be approximately 14.4 million
'pesos'in'the first-year-and approXimate]y'ZB,B mitlien pesos per'year in
the four subséqﬁentiyears. it is herejnAnotEd~that the éost.1n the first
year is reduted because a part of the retrieval work_15.taken‘over by the
Model Implementation of the Project. The total costs tc;be'bnrne by the
vaefnment of the ”Phi1ippines up to the 'cdmpletion of the draihage
retrievai program will be approximately 130 million pesos. The'defails of
the annual expenditures are as follows. (Note: Figures in parentheses are
for the first year.) - o

- he -



(1)

(2)

(3)

(4)

Cost of Fuel

3 700 1trlday X 230 days X 5.8 pesos/1tr : 4,9 miliion pesos
(109) (2,3)

Cost'of’Overhauls and Repairs of Equipment

5.0% of Equipment Cost : 7.9 million pesos
(2.5) _ (4.0)
Labof Cost : 10.7 million pesos
{(5.2)
- Foreman o
13 persons x 250 pesos x 230 days
_ (109)

- Machine Operator '
65 persons x 200 pesos x 230 days
(109)

- Ass1stant Operator
65 persons x 120 pesos x 230 days

_ (109)
- Sa11or | _
. 46 persons X 200 pesos x 230 days
‘ {109)
- Laborer '
150 persons x 90 pesos x 230 days
k - (109)
Indirect Cost o : 2.9 million pesos

(1.7)

Preparation/Transport Cost
60 units X 30 pesos x 230 days
(109)

i

Safety Measures Cost
13 teams x 80,000 pesos
(40,000}

Cost for Survey.
10 km x 100,000 pesos
(50,000)

!

'Temporafy Constfuétidn Cost
0.5 miltion pesos, lump sum
(0.5)
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(5) Administrative Cost. R
- 10% of (1), (2) and (3) : 2.4 million pesos

(L2)
Grand Total . . 26.8 miition pesos
’ . : (1404)

~ b8 -



CHAPTER 5. BASIC DESIGN

5.1 Design Policy

The basic poiicy in planning the procﬁrement'of equipment and its use
in the Model Implementation will be as follows.

- The fincrease .of"discharged water in the drainage channels and
drains during the rainy season betweeh June and November may cause
‘major ohstac]es_to work on the removal of the deposits therein
depEnding on the class of the equipment to be used, especially as
regards work in the drainage mains/outfalls and the laterals. To
enabie the ahnuai_.work load  target to be reached without

' unnecessarily increasing the amount of equipment, equipment that
will, in principle, allow work to continue during the rainy season
will be selected. |

- In the dredging work on the esteros, partia] removal of houses
along the waterways Iinhab1ted mainly by illegal residents) will
facilitate transportgtion of équipment to the sites. However, upon
consu}tation with Phi]ippine government . officials, it has been
decided that selection of the dredging equipment and the Model
Imb]ementation will be tarrieq out on the ass&mption that there
will be 'no removal of houses along the waterways. The stretches of
dense illegal dwellings are as shown in Fig. 5-1. |

- Eqﬂipment tb_be selected can minimize sanitary prob1éms such as
generation of foul odors during the removal and transportation of
deposits.

- There;is a ansibi]ity:bf accidents occurring due to emissions of
poisondus gas during work on the removal of the deposits in the
drainage channels and drains.  In selecting the eguipment and
.cdrrying'out:the‘Model Impiementation, one must take into account
not only the efficiency of the equipment but also the aspect of
safety in operation.

- There 1is }itt1e-exberience related to the mechanical removal of
' deposits in drainage channels and drains in the Philippines. An
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adequate transfer of technicail knowIedge concerning the operation
and ma1ntenance of the equipment required in the work will be
carried out through the Model Implementation. Spare parts which

are difficult to obtain in the Philippines will also be included 1h
the scope of the grant aid.

5.2 _Study and Evaluation on Design Criteria
5.2.1 Conditions of Use of Equipment on Site

The following items are determined as the conditions of use of the
equipment on site.

- Only small areas of the esteros are served by access roads for
maintenance, making it difficult to dredge them with equipment
étatiohed_on-the banks. The waterways of the esteros themselves
will need to be used as the main access routes.

- With the exception of the estéros of Vitas and Sunog Apog which
héve relatively wide waterﬁays, the less than 2-m clearance of
structures crossing the esteros to be dredged is toc low to allow
the passage of dredgers. Due -to this situation, equipment that can
easily be dismantled and reassembled at the points of obstruction
‘will be selected for use on the smaller esteros.

- In areas of heavy {1legal residence along the esteros, the houses
extend onto the waterways, hindering mechanical dredging of the
waterways.

- Since esteros are open waterways, there is much illegal dumping of
garbage into them. The deposits. in the esteros, as a result,
contain large amounts of solid waste and a grub dredger is the only
type of dredger that can be used.

- The depOSifs in the drainage mains/outfalls contain a great amount
of vinyI and large solid waste. Furthennore most of the drainage
mains/outfalls are made up of ]arge box culverts of more than 2 m
deep ‘and 3 m wide, with the depth of water reaching 1 m even in the
dry season. In view of these conditions, the dragtine method of
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- deposit removal ¢urfent1y'in'usé in the Philippines sééms‘to be the
most appropriate method.

Access into the drainage mains/outfalls is thrdugh'the matntenance
holes located at intervals of about 50 m. Thesé maintenance holes
can be classified into two types: réctangular holes with concrete
manhole covers (width: 1.5 tp 4.4 m) and circular holes with steé]
manhd]e covers (diameter: 18 inches). Although the former will
allow introduction into the box culverts of equipment such as
buckets, cranes are required for remdving the manhole covers. With
circular'holes, on the other hand, while the steel covers can be
removed by hand, the holes are too small to allow introduction of
eguipment such as buckets.

Many of the drdinage mains/outfalls are located under the middle of
existing roads.  While this facilitates the introduction of
EQuipmenﬁ it also means that mechanital':removai' of deposits,
requ1r1ng restrictions on traff1c can norma]ly be on1y carried out
at n1ght

Fire hydrants are installed along the main roads. Permission has
been granted by the Philippine government agency concerned
(Metropolitan Haterworks and Sewerage System, MWSS) for the use of
fire hydrants for the Project This wiltl fac111tate procurement of
a water supply for cleaning of the 1aterals using water _jet
cleaners. '

Garbage introduced through'thé openings on ‘the roads is to be found
among the deposits in the laterals, but there ts littie targe solid
waste of more than 20 cm in size..

Taking into account the wjdths qf'tha roads and the volume of
traffic, it will be appropriate . to use émibn dump  trucks for
transportation of deposits . from the remgval sites to the disposal
sites. Only the traffic conditions around the larger esteros 5uch
as Vitas and Sunog Apog will allow the passage of larger (11-ton)
dump trucks.
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