CHAPTER 3 INITIAL ENGINEERING STUDY

3.1 General

3.1.1 Purpose of Study

The initfal engineering study for the reclamation has been
conducted to identify the suitable development scale fn terms of

-physi¢al conditions, environnental situation and construction
econony.

3.1.2 location of the Reclamation Site

‘The proposed reclamation site is situated in the north-west
of Manila. This proximity facilitates the absorption by the re-
“¢lalred area of developnent activities fromp the Manila Metro-
politan Area. With the Navotas Fishery Port in between, the site

is contiguous to the port of Manila, the most important port of
‘the nation (See Fig. IV-3-1).

3.2 Physical Conditions of the Reclamation Site
3.2.1 Hydrography

The shallow water depth of Manila Bay is due to the continuous
sediment discharged from several rivers of which the cost signi-
ficant to the site is the Meycawayan River.

The general features of costal deposits of Manila Bay are
primarily due to the characteristics of the bay current.
The bay opens to the southwest facing the south China Sea and the
eastward and northward curreénts are commonly observed ia the
vicinity of the proposed reclamation site.

In the case of Paranique river which is located south of
the Project site, najor sediceat does rot form near its estuary
because of the relatively strong velocity of the bay current.

On the other hand, heavy deposits are found in the estuary
area of the Meycawayan River and the sea is shallow for a good
distance from the shore since the river experiences a weak

velocity of thée bay curxrent because it is located ia the innerx
parl of Manila Bay.

3 Source: The dournsl of the Geokopical Soviety of the Phitippines, Vel XXIE
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Fig. IV-3-1 GENERAL PLAN OF MANILA BAY
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3.2.2 Qceanography

The main tidal data are ag follows:

Descriptions Values in meters
Mean tidal range (MHW-MiW) 0.75
Divrnal tidal range (MHHW-MLLY) 1.01

Mean higher high water (W) + 1.01 above MLLW
Mean high water (MHW) + 0.86 above MLLW
Mean sea level (MSL) + 0.47 above MLLW
Hean low water (MLW) + 0.10 above MLLW
Mean lower low water (HMLLW) 0.00 above MLLY

Highest observed tide - -~ - 1.77 above MLLK (July 23, 1911)
Lowest observed tide - ~ - 0.67 below MLLW (Pebruary 3, 1912)

The greatest tfdal range usually eccurs in June and December
while the smallest range occurs in March and September.

Ro record of wave observations are available for the vieini-
ty of the proposed reclarmation site. However, in 1978, Salzgitter
Consult GHBH estimated the waves with a probability of occurrence
of once per year for each direction of attack using meteorolagical

data. The results of the study wmade by Salzgitter are summarized
as follows: _

Divection Wave Design Wave Wave
of Attack Height (m) Perjiod (sec) Length (n)
KW 0.7 5.0 37
WNW 1.1 6.5 55
W 1.5 5.5 47
HSW 1.7 6.0 56
Sw 1.3 5.0 39

31 Source: Mastes Pian Study, Pott of Mania, 1973
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3.2.3

3.2.4

No official records concerning current observations are
available of Manila Bay; however, a short survey was made some
years ago and reported current velocities of around 0,05 m/sec.
Even under the most adverse conditions, e.g. superposition of
tidal currents and wind generated currents, no effective dis-
turbance to navigation is expected.

Heteorology

Information on alr tewmperature, relative huﬁidlty, rainfall,
and prevailing wind direction and wmean wind speed are preseated
in Appendix I-85.

Three major wind systems have been fdentified:
— NE monsoon (Seéptember - February)
~ SE trade winds (February - Xay)
- SW wonsoon (June -_Septémber)

Betweea 1955 and 1973, for the months of June to December,
a total of 83 tropical cyclones (or rore than 4 per year) ap-
proached Manila within 180 nautical miles. 30Z of these typhoons
caused winds in Manila of 40 kn/h (Beaufort 6) andgrigher: only
8% cause gales of 63 kn/h (Beaufort 8) and higher.

The average mean annval raionfall observed in Meycawayan and
Navotas River systems ranges from 1,800 m to 2,200 em. Siuce the
area has a tropical heavy rainfall, the type of rainfall is
characterized by heavy showers. In such showers the rate of pre-
cipitation may reach to about 400 m in low }and area and 600 taa
in mouvntain area at maximun 24-hour rainfall of 25-year frequency.V

Sub-surface Soils Conditions

Based on available data and informatfon concernlag subsuxface
soils conditions, the probable soil profiles and cross sections
along the proposed routes were drawn and are shown in Appendix 1-86.
The Geological Map shown in Appendix 1-88 shows the general boundary

between alluvial lowland plains (deltas) and diluvial upland
formation (Guadelupe Tuff).

This tuff formation declines gradually westward to Manila
Bay. There exist several valleys which were eroded and filled
with deltaic sediuments (alluvial deposits) by major streanms i.e.
Meycawayan and Navotas Rivers and their eributaries.

The deltaic deposits are intensively developed at variable

depths of 10 to 25 & and are composed of silty clay, sandy and
fine sand.

&/ Scutce: Master Flan Stody, Port of Manils, 1978.
Yy

Seurve: Pamparga Deita Candrba Swamp Development Project, 19112,
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Deitaic deposits predominate, Particularly in water-logged

areas and fishponds. Representative soils properties of each
layer are summarized as follows:

Unconfined Molsture
Compressfve Content
Epoch Name of layer | N-Value | Strength (qu) | (%) Index (IP
Recent Silty cClay 0 te 3 0.1 to 0.3 40 to 50 | 15 to 20
kg/cm?
Ditto Silty Sand 0 to3 - - _
Recent/ Alternating 5 to 30 - - -
Plefsto- | Silty Sand/
cene Sandy silt/f
_ Clay
Pleisto- | Tuff 20 to 50 | 10 to 20 - -
cene kgfcn?

The stratification of sub-surface soils at the area to be
filled is estimate as follows:

= Alluvium loose silt and elay with thin sand layers (fron
seabed to approximately 10 meters below seabed);

-~ peluyiun silty sand, sandy silt and clay layers (approximately
. 10 reters to 25 reters below seabed): and

— Tertiary bedvock, tuff (approximately 20 to 30 peters below
seabed.
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3.3 Various Conditions Affecting tha Scale of Reclamation Area

Before the establishment of the conceptuai plan, studies and evalu-

ations of varfous conditions fnherent to the Site were carxied out to
ideatify the liamfit of the proposed reclamation area under the combined
considerations of land use, physfcal situwation and surroundings, The
following description is an outline of the findings:

3.3.1

3.3.2

3.3.3

Land Use

The proposed reclaimed area may involve the following ten-
tative land usés:

Clean iIndustrial areaj

Commodity distribution céntef;

Garbage disposal area;

Housing area; and

Areas for the other urban services.

Physical Conditlons

As described in Section 3.2 the hydrographlical, oceanogra-
phical and cmeteorological condtions of the site are ¢onsidered to
be favorable not only for the reclamation, but also for the wharf
facilities planned.

The subsurface soils condition at the site will necessitate
consideration for the settlement of foundations and fi11 mate-
rials. Therefore survey of the subsurface sofls and the study
for the settlement of soft soils are indispensable,

Access to the Site

The land transport system in Metro Hanila Area is considered
to be road intensive, with rall commuter traffic servicing only a
linited share of dafly passenger trips.

The plan to construct the Radial Road R-10 (the R-10 project)
is already finalized and the tendering for certain parts of the
road started in early 1978. This project covers not only the
rain trunk road between C.M. Recto Avenue in Manila and Spine Road

at Navotas, but also the connecting stretches for the peripheral
roads of C-2 and C-3,

Another R-10 project of extending R-10 further up to C-4 is
also underway and the Goverament is now proceeding with the final
engineering stage.
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It is expected that the construction of the two above
mentioned R-10 projects will offer favorable land access to the
reclamation site and provide ideal land transport conditions.

In view of the present situation of the Port of Manila, it
is clear that the developrient of the Site will be beneficial not
only for reclaimed area ftself, but also for the Port which is

needed an alternative supporting port to the Scuth and North
Harbors.

3.3.4 Meycawayan River and the Reclamation

To avoid the adverse effects of flooding which may occur by
offshore reclamation, a hydrological study for Meycawayan River,
especially a river course study, has been conducted. As a result
of the hydrological study it was found that a minimum width of
about 1,500 meters of waterway is required. The main hydrological
components for Meycawayan River are as follows:

Watershed area 590 kmz ApProx.
Tine of concentvation 6 hr.
Rainfall iateasity 37 we/hr (50-yr. frequency)
Run—off coefficient 0.6
Flood discharge 3,680 mjlsec. {50-yr.
_ frequency)

Length of waterway 3.5 ka

between reclamation

blocks

Haximum backwater effect 15 cn
by the reclamation :

Anticipated head loss 2 ca
due to the bridge
crossing the waterway

If the reclanmatjion is exteanded to the north of Meycawayan
.River, it would require a heavy investment cost for bridge con-
struction needed to cross the watenway.

The construction cost for this bridge is estimated to bte
US $30 mfllion (at 1979 prices) less contingencies and escalation
allowance, and is based on the following bridge characteristics:

Total span 1,500 m

wWidth 2-2 lane (2 x 12.7 n)

Bridge Superstructure Prestressed pretéensioned
concrete girder, 30 m long

Abutment Inverted T-shape R.C.

structure with cast-in-place
R.C. pile foundations.

Pler Cast~in-place pile beats
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3.3.5 Fisheries

3.3.6

Due to the vital role of the fisheries in the régionél
econony, efforts must be made to preserve the existing fishing

resources, even durfng the implementation of the reclamation and
road projects. _ '

It is known that any shortage of the supply'of brackish water

to the fishponds will adversely effect the satisfactory growth of
mnilkfish.

Such effects (which are likely to occur with the reclamation
extending to the north of Meycawayan River) can be eliminated by
satisfactory waterway construction, and further, it is possible
to simultaneously improve present brackish water supply situation
in Meycawayan basin by providing the reclamation with well planned
river course dredging upstrean. .

However, for the offshore reclamation north of the Meycawayan
River, very carefull consideratton will be necessary in order to
maintain the fishpond and runicipal fisherles as well as the esty-

ary ecosystem during and after the construction of the reclaized
area.

Magnitude Costs of Unit Area of Reclaiwed Land

Developzeat of the conceptual plan for the reclaiced area
must be done based on reclamation costsg. Generally, reclamation
cost is composed of the following:

- Filling cost (F-cost);

-~ Shore protectioﬁ cost {S-cost};

- Soils improvemeat cost (I-cost); and
- Miscellaneous cost (M-cost).

Unit reclamation cost (total of P-, S-, I- and H-costs) will
not be rmich influenced by the length along the shoreline, but
mainly by the width from shoreline to the outer tip of the re-
clanatfon avrea (S-width).

Appendix 1-89 shows the relation of S-width to sea depth and
Appendix I-90 shows the effect of project width {S-width) and soil
ieprovenent ratio on the index of reclanation costs.

The following conditions are given for the caleulation of the
raganftude costs of unit reclamation area; these conditions do not

preclude thE'establishment of more detailed conditfons in the
next stage of the study.

i} M-cost is.omitted'because of its proportion with the land
area regardless of S-width,
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1{) The assumed finished ground level fs 3,0 M above M.L.L.W.

114) The assumed bulkhead is the rock type with a slope of 1:2
sea~side, 1:1.2 land-side and 2 m top width,

iv) “The s0f1 improvement ratio by area is assumed zero for curve
A, 30 percent for curve B and %0 percent for curve C.

v)  The unit costs used in the comparison are as follows:
~ Filling cost = P15 per cu.nm.
=~ Rock mound cost = B200 per cu.m.
~ Soil improvement cost

Filling ground = P164 per square nmeter {by sand drain
method) .,

Bulkhead = P700 per square wmeter for the hottom area
of rock (by sand composer method).

Table 1IV-3-1 shows the effect of project width (S—width) and

solil improvement ratio on the index of reclamation costs.

Table 1V-3-1 EFFECT OF PROJECT WIDTH AND SOIL IMPROVEMENT
RATIQ ON INDEX OF RECLAMATION COSTS

S-¥Width 501l improvement ratio
in meters - 0Z 301 50%
250 1.009 1.000 1.6G0
500 ¢.951 0.966 6.916
1660 0.910 0.933 0.943
1500 0.999 0.999 0.999
2000 1.057 1.072 1.063
2560 1.198 1.150 1.133
3000 - 1.303 1.229 1.201
3500 1.408 1.309 1.272
4000 1.512 1.389 1.340
3.3.7 c€onclusions

Based on the foregoing studies and evalvations, it is recoa-
rended that:

A. The limitation of the reclamation to the south bank of
Meycawayan River should preserve the existing fishponds in
Bulacan which is the major source of nilkfish in the Manila
Bay Region. Extensive reclamation imzediately north of the
river would block brackish water flowing freely from the
Manila Bay into the fishponds, thereby hampering fish growth.
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B,

Reclamation as planned 18 recomtended since reclamation
further northward would reduce the outflow of Meycawayan

River and cause disastrous flooding. A watevway with

a width of about 1,500 méters mugt be providéd to minimize
such damming effect. The waterway would require a long bridge
to span it and the substantial additional fnvestment is not
warranted at this stage.

The Index of reclamatfon cost at S-width 1,000 meters is the

mioimum point. 7Therefore it can be said that the reclamation

can be achieved very economically around this width {1,000 o)
from the shore.
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CHAPTER 4. ESTABLISHMENT OF CONCEPTUAL DEVELOPMENT PLAN

4.1 Alternative Develc‘rpmént Concepts

4.1.1

4.1.2

4.1.3

gggetél

Since there are various developnental approacheés to solve

‘the pressing problems in Metro Manila, the main alm of this

chapter is to evaluate alternative development concepts for the
Project. This includes determining of basic policies and
objectives and also looking at the inland developreant sites vis-
a~vis an offshore reclamatf{oa sfte. The examinatfion and
evaluation of the developrent scale, developrment pattern,
general land utfilization and transport systenm plan that would
arise from urban activities and traffic movements, are also
eade.

One alternative concept is the 'no development alternative”
which weans utiliziog the existing industrial area and other
sites without the Project. However, this alternative has
already been judges as inadequate to solve the present and
future problems in Metro Manila.

Project Policy

Generally, the policies for the development projects in
Metro Manila are as follows:

Maintenance of tﬁe Urban Environmént;

"Contribution to the National Economy;

Promotion of Urban Redevéloprment;

Prorotion of New Urban Developrent; and

t

Enhancerent of Socio-Economic Impacts.

Furtherrore, it is envisioned that a rapid economic trans-
formatfon will take place in the future. Heance, the main
project policy is to achieve the promotion of utrban redevelop-
zent and the centribution te the national ecenonmy.

Inland Development vs. Offshore Reclamation Developrent

There are two opposite concepts for regional developrent,
These are the inland development and the offshore reclamation
development.
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4.1.4

Offshore reclamation developrent has the follewing major
characteristics: .

- Large-scale land developrent will be made within the 15kn
radius from CBD in Metropolitan Manila; '

- The transport cost for inbound andfor outbound cargoe
traffic will be reduced in case of fmproving the wharf
facilities provided in the developrent avea;

- The investment cost of offshore rec¢lamation dév910pment
is more expensive than inland developument.

The other concept, inland developrent tracéts, have the
following major characteristics:

- Large tracts of land are difficult to acquire within 15km

radius, but possible te acquive within the 30 to 35ko
radius.

~ Transport cost is high as compared to offshore reclanma-
tion developrent.

- Acquisition of vast ianlamd areas will involve social ‘and
financial costs, and serious social problem as a large
nurher of people will be affected.

Since the most important policy of the Governcent is to

coenserve energy while at the sare tice promoting the export-

orieated industry, the offshore reclamation developrent is
judged to be wmore suitable than the inland developreat.

Selection &f Developrment Pattern

The plaaning of the developrment of reclamation area is
mainly influenced by the demand, available physical conditions
such as hydrography, oceanography, subsurface soils conditions
and hydrology, interrelatfon with the develoorent progranm for
the basic infrastructures and other constraints. In view of
these factors, two development alteraatives shown in Fig. IV-
4~1 vere prepared for comparisons as follows:

A. Schece -
This plan bases on the concept that the fnitial stage
of reclamation will proceed in the shallow water zone to
minimize the initial iavestrent cost. The direction of
future development will be further offshore.

The dredging work conducted for the filling work will
avoid the future reclaiwed zone. After dredging, the
borrow area betweea the fnftial reclaiwed land and the
future reclaired area will becoze 2 caln esorlag basin

IV-4-2
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without additional dredging cost., If wharf faciiities are
required in the initial stage, a breakwater may be construct~
ed at the edge of the future reclaimed land and later on
this breakwater will serve as the bulkhead for the future
reclamation work. :

The fdllowings are the advantages inherent to Scheme-1:

- better cash flow for the Project minimizing inttial
investwent cost}

- tively provision of the required land for the Project
reoads} and

~ flexibility for various land uses.

B. Schepe - 1L

This plan is based on the concept that the reéclamation
will proceed along the coastal lire block by block with a
predetermined fixed front tine. This scheme has the
advantage of shortening the peripheral length of the bulk-
head. However, the followfng disadvantages aré obviocus.

~ ianitial investment cost becomes quite large compared
with Schece I, since reclamation must be done in deep
water;

—'planning of the ulticate stage construction must be

fixed at the nitial stage to determine the reclamatioen
limit to offshore;

— land use of expensive reclaiced area provided with

wharves for large ships will have more limited choice;
and

- staged developrent of reclamatfon blocks does not
match the staged construction of thé Project roads.

Based on the advantages and disadvantages described

above, it is recommended that the proposed reclamation be
developed in accordance with Schere-I.

4.1.5 Development Scale of the Reclaired Area

The nagnitode of land demand is extremely large and
requires an equally enormous budget. The Teaw, therefore,
underteck a thorough and careful study to determine the scale
of development. The wmost fmportant factors that'were'COnsider—

ed in determining the developiment scale of the projéect are as
follows:

- wagnitude of land demand;
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- envivonmental constraints; and
-~ construction economy,

A. Magnitude of land Demard

The magnitude of land demand can be seen in Table IV-
4""1-

As deacribed previously, in Sub-Sectfon 2.2.2, in
CHAPTER 2, the locating of industries in the proposed
reclaimed ‘area seems to be feasible. Therefore, the Tean
prepared the following additional data to check the
industrial land requirecent in Metro Manila more carefully.

Table IV-4-1
HACNITUDE OF LAND DEHAND IN MMA

Estirated Present Projected
Land Use Land Use, 1970 Land Use, 1990 ] >2lance
(ha) - (ha) (ha)
Industrial Area 2,000 4,000J) 2,000
Comzercial Area 2,500 4,600 2,100
Housing Area . 15,000 32,700 17,700

Note: 1) Low projection ss shown in Fabk IV-2-3 in CHAPTER 2.

Appendix 1-91 shows industrial land requirezents in Metro
Manila up to the year 2000 (low projection). According to
this projection, in Metro Manila, an additional 2600 ha of
industrial area will be required by the year 2000.

B. Environcental Constraints

From the environmeatal viewpoint, ft is recomended
that the proposed north limit of reclamation be at the
extension of the south bank of Meycawayan River (See Sub-
Section 3.3.7 in CHAPIER 3) with any further extension of
the reclamation area reserved as a future project.

C. Construction Economy

i) Preferable North Linit of Reclamation

1t is costly to provide the Meycawayan waterway
with a c¢rossing bridge in order té gain the additional
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Yeclamation area beyond the Meycawayan estuary
(See Sub-Section 3.3.7 in CUAPTER 3).

i1) Width of Reclalmed Land

A study on the width From shore to the tip of
reclamation area (S-width) to the indéx of reclamatien
cost per unit area reveals that the reclamation can be
achieved most economically at the S-width of 1,000
peters (See Sub-Section 3.3.7 fn’ CHAPTER 3),

Considering above—méntioﬂed'faCtors, the post

suitable area for the development can be said
approximately 800 ha (8,000 m» x 1,000 » = 300 ha).

4.1.6 Major Land Utilization

The alternatives for the vtilization of . the reclateed land
are the following:

Thece - 1 = industrial uses

Theze - 2 = cormercial and tourist uses

There - 3 = residential and institutiosal uses B

ihere - 4 = uses for urban redevelopment'ﬁf depressed and

stagnated areas of Metro Manila.
The factors considered in evaluating thgse.were as follows:
- Historical trend of land uges in the adjacent areas;
- Future land depand; and

- Lot selliag prices,

The historical trends of land use in the adjacent areas are
industrial and redium and low class residential areas. There-
fore, There-2 is not suitable as land for comzercial aund
tourist uses in the proposed reclafved area.

As rentioned in Sub-~Section 3.3.6 CHAPIER 3, developrent
cost of reclafmed land is comparatively high. Therefore, 1t
would aot be feasible to utilize these lands as exclusively for
residential and instftutional areas (Therze-3).

In case of industrial uses, it is generally sald that higher
ot selling prices could be expected compared with the
residential and Institutional uses. From this pofnt of view 1t

would be possible to locate industrial zone for the reclalmed
land (Theme-1). '
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4,1.8

Suitable Types of Indusiry
Ia line with the natfonal policy and strategy, it is very
fuportant to have manufacturing, labor-{ntensive and export
orfented industrles. The market-orfented industry is also
suftable fn the generated reclaiced area, since the site is

located near Manila which is the biggest market in the
Phillppines.

In addition, no polluting industries should be located in
the sfte considering exfsting regfonal environrental policies.

Table IV-4-2 shows the selection factors for suitable types

of industry f{n the proposed reclaired area.

Transport Systen

The following alternative transport systess can be consider-
ed in the Project area:

Alternative Plan - 1 : Highway Systen

Alternative Plan - 2 Highway systen plus ravine transport
systena

In industrial countries, many of the reclacation projects
have water transport facilities because expeasive land transport
costs caa be elivinated entirely or reduced to a great extent.

This reclamation, therefore should utilize not only highway
systen but also marine transport system as much as possible,

4.2 Develbpme_nt Policy and Objectives of the Reclaimed Area

The following policies have been adopted for the developrent of

reclaieed area:

= to prorote wrban repewal In order to serve 35 a catalyst and a
complerent to transforn Metro Manila fato a "“"City of Man'';

- to contrlbute to the national economy by facilitating iadustrial

growth; i.e. export-oriented and labor intensive fndustries; and

~ to procote the conservation of human and natural resources.

In line with the above policy statecent, the objectives of the

developrent ave as follows:

I}  to develop fndustrial park town where parks and sport
- fields are adequately distributed in the developzeat area.

£11) o provide a large industrial estate with nodernized
Industrial facilities.
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111) to provide urban utilities within the area as well as for
the northern part of Metro Manila.
iv) to provide variety of residential living environment.

v)  to provide an efffcient transport system towards the
Manila Bataan Coastal Corridor.

vi) to provide additional storage areas for Metro Manila,

The development proposes to offer the necessary addition-
al facilities for swooth Iiving and industrial operations,

General Guidetine of Land Usa Planning

The following guidelineés were adopted in the establishment of land

use planning fn the proposed reclalred area:

&.3‘1

§.3.2

Residential Area (Housing)

- Housing for low income class will be made available to
serve as relocation sites in line with the urban renewal
progrars for slum and squatter areas;

- Housing for redium income class will also be provided

rainly for the employees to be attached to the developed
area;

~ Population density will be as shown below:
Mediua class housing 250 persons/ha
Low class housing 400 persoasfha
It 1s assumed that the above population densities include
a nunher of workers employed in the reclaiged area. Neighborhood
centers in the areas will provide the people with daily
services and will enhance the development of the neighborhood

into a self-contained unit that will form a part of a large
community,

Activity (Town) Ceater

~ The activity center will conslst of the comzunity ceaters
and the institutional ceaters;

-~ The comunity cénter will provide social and comercial
facflities that will cater to the needs of a neighborhood;

~ The institutlonal areas will include the developmeat

field office, technical college center, civic and cedical
center; and
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- Population density fn these areas is assumed at 340
persons/ha.

4.3.3 1Industrial Avea

~ The manufacturing industrial avea will consist of steel
processing factories, shipbuilding and repalr factories,
wood fndustries, machinery factorles and other 1light
industrial factories; .

~ The factories will be allocated to fully function with
each other; and

~ Populatfon deasity in these areas is assumed at 75
persons/ha. ' :

4.3.4 Storage and Terminal Area

- The sterage and terminal area will include POL and L.P.G.
storage, commodities distribution ceénter with mirine port
and warehouses}

~ The area will service the people in Metro Manila and will
enhance {ts devélopzment Into a self-contained unit: and

~ Population density In these areas is assumed at 100
persons/ha.

4.3.5 Parks

~ The developrent of reclaived area will provide substantial

open space amounting to at about 20 percent of total
reclaired area, and

- There will be a predoninantly green environcent since
bulldings/factories will be locatéd among trees.

4.3.6 Utility Area

- The utility systems provided in the area will include water
supply and distrubiton, sewage collection and treateent,
drainage system and power; and

- Utility systems will be located where they can serve the
raxicum area at the lowest cost.
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4.3.7 Transport System

—

Pedestrian traffic will be separated from vehicle traffic
through the use of the pedestrian foot paths;

Smooth traffic flow will be wmade possible through the

"separation of through traffic from local traffic;

Adequate and efficlient marine transport system will be
provided} and

The Coastal Road will be treated as an internal facllity
of the road system in the developed area.

Marine transport system can be developed whenever it becomes
neécessary. The port facilities can be constructed on the
reclanation area by using some part of the industrial zone,
The shipway In dredged as shown in Appeadix 1-127.
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CHAPTER 5. PRELIMINARY MASTER PLAN OF RECLAIMED AREA

5.1 Alternative Master Plahs

Following the before-rentfioned guidelines, three alternative
master plans were considered as follows:

Table 1V-5-1 LAND USE CHARACTERISTICS OF FACH ALTERNATIVE
MASTER PLAN

Level of Land Allocatien by Category of Land Use
:Alternative Industrfes & Conmodity Resfdential Town |Utiliey
- Distribution Center Park Area Center | Area
I High Low Low Low Low
11 Low High High High | High
I1I Mediun HEdiuT Hedium Hediuvn | Medium

Note: For a detailed outline of the bind a%location to Indostries a0d commeodities distrdution cenler, w¢ 3l
Appendin [92 and Appendix £9),

The detailed land use alloecation for each altermative is outlined
in tables IV-5-1 thru IV-5-4, Appendixes I-92 thru I-%4 and illustrated
in Master Plan (Land Use Plan) in volume 1II.

The general features of the matter plans are more fully described
in the Following section 5.2.
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Table 1V-5-2

LAND USE ALLOCATION Table IV-5-3 LAND USE ALLOCATION
(Alternative-1) {Alternative-I1)

Block Name 'Atea(ha)  Block Name Wrea (ha))
Bfock - § Residential 52 Block -} Residential 52
Town Center 10 Town Centey 10
165 ha. | Pas 69 165ha. | Park 69
Spoits 15 Sports 15
Utitity 5 Utility 5
i RO 1 14 i Road - 14
Block - 11 Wood Industry 101 Block - 11 Wood Industry 51
185 ha. Shipbuilding 60 185 ha. Ship Induostry 1]
Road {24 Lisht Induslsy 535
Block = 11l } O Slorage 20 Park 25
. Distribution Center 15 o Road . 24
215 ha. Light Industry 110 Block - 11t | Oil Storage 10
Park 20 Distribution Cenler 10
Ulility 10 215 ha Steel Industry, Machinery 46
Road 40 Residential 24
Block -1V | Steel Industry, Consirection 96 Town Center 5
Steel Industry, Machinery 115 Park 59
325 ha, Light Industry - 30 Sporls 13
Park 37 Utiity ]
Utility 5 . Road _ 40
Road 42 Bk - 1Y | Steel Industsy, Construction 48
Total 890 Light Industry 53
325 bha. Residential FL)
Town Center 15
Park 57
Sporis 12
Utitity 14
Rozd o _ 52
Total 890

Table IV-5-4 LAND USE ALLOCATION
{(Alternative-11})

Block Name Area (ha))
Block -1 Residential 52
Town Cenlet 10
165 ha. Park 69
Sporls 15
Utitity 5
Road 14
Block - | Wood Industry 16
185 ha. Ship Industry 45
Lighl Iadustry 40
Road 24
Block - Il | O Storage 15
- | Distribution Ceanter 13
215 ha. Steel Industay, Machinery - 66
Light Induslsy 36
Park 37
Uhility 8
Road 40
~ Block - IV | Steel¥Industiy, Construction 72
. Steel fndustry, Machinery [ 3
325 ba. Lizght Industry 44
Residential 52
Town Centes 12
Park 49
Sporls 15
Utility 14
Road_ 32
Tolal 890
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5.2  General Features of Alternative Master Plans

5.2.1 Residential Area

The objectives of residential developnment 1in the reclaiuwed

areas are:

to provide houses for workers in the reclaimed area, and
to complement the housing program in Metro Manila.

The main consideratfon in this planning £s to prbvl&e a

better quality of envivonment. The location of these areas,
therefore, are designatéd as follows based on the variocus levels
of land allocation shown f{n Table IV-5-1, and as illustrated in
Master Plan {Land Use Plan) ia Volurme III.

will

Alternative 1 - Residential area developrent is
(low allocation) concentrated in Block I

Alternative II - These areas are developed'in
(high allocation) Blocks 1, IIf and 1V.

Alteraative 11X- These areas are developed iIn
{aediun allocation) Blocks I and IV

In the residential areas, two classes of housing facilities
be provided, panely:

Low income class; 1/3 of total residential area;
Medivn incoze class; 2[3 af total residential area.
The following will be also constructed:

Multi-story apartments; an&

Single dwelling units.

Typical Layout of Residential Area

Appendix 1-95 illustrates a typical residential area.
In this plan, it is envisfoned that the purpose of developcent
will be geared roward comsunity self-sufficiency.

Since the neighborhood is the basic center of social

organization, for the communfity the neighborhood center is

planned to provide the services required for daily activi-
ties.

Population

The planned population in the residential areas are
as follows: : :
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= Population Density

Low income class - 40O residents/ha
Mediuvn fncome clags ~ 250 residents/ha

These assumed figures are based on the Dagat-Dagatan Project.,

~ Total population

Alternative I

————————— 15,600
Alternative II -~ - — - ~ _ _ . _ 45,000
Alternative III - - « - « - - _ 31,200

S.Z.é Community Center and Institutional Avea

The community center will be inte

grated into several neigh-
borhoods and with various facilities.

At the same time, institutional facilities will be located
near the community center.

The community center will consist of commercial and social
facilities and the institutional facilities will involve field
office developuent, medical ceanter and schools.

These areas, therefore, would be located in the center
and easily accessible to and from each block.

- Alternativye I - === ==« Bloek I
{low allocation)

= Altexrnative 13 - - - — - - _ Block 1,

IIT and LIV
(high allocation)

- Alternative FII1 - - - - - - - Block I and 1V
(sediun allocation)

The planned poputation for the conmunity center and insti-
tutional area 1s as follows:

- Alternative I -~ === - - - 3,400
- Alternative 1f - - - - &~ ~ _ 10,200
- Alternative 11 -~ - - - - -~ - 1,480

5.2.3 Industrial Area

The objectives of industrial development for the reclaimed
land are as follows:
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~ to provide a wide variation of choice of location between
the depressed area in the Inner core of Metro Manfla and the
reclaimed land; .

~ to create employment opportunities and to utilize manpower
resources within the Metro Manfla Avea;

~ to provide a wide variety of transport modes so that waxloun
benefits, especially savings in terms of energy derived fron
freight movements will be derived; and

~ to contribute to the national economy through the location
of oriented and/or labor-intensive industries

The industrial avea will consist of a steel processing com-
plex, machinery factory comple, shipbullding and repair complex,
wood industry complex and other light industries.

Considering the efficiency of freight movements for these
industries and the inter-relationship of their faputs and outputs,
the following allocation plans are preseated.

Alternative I
{(high allocation)

Block II: Wood and Shipbuilding Industry
I11: Light: Industry and Petroleua Storage
1V: Steel Processing Industry
(Construction & Machinery) and Light

industry

Altérnative 11
{(low allocation)

Bleck IX: Wood, Shipbuilding, and Light Todustry

Iik: Petroleun Storage and Steel Processing
Industry (Hachinery)

IV: Steel Processing (Constrxuctfion) and Light
Industry .

Alternative 311l
(medium allocation)

Block 1I: ¥ood, Shipbuilding, and Light Industry

I1I: Petrolian Storage and Steel Processing
Industry (Machinery) .

IV: Steel Protessing Tadustry {(Construction &
Machinery) and Light Industry
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Typical layout of Processing Factory

Appendix 1-96 fllustrates the typical layout for a pro-

cessiung factory. In this plan, the following considerations
were made!

to organize a community unit with one factory as
heirarchy of service levels each individual factory
the daily service facflitfes within it;

~ to increase labor-productivity;

to develop the allocation of input-output storage for
the convenience of the community movements; and

— to prepare a green environment for a better quality
of life.

Workers

The workers in the industrial area were computed based

on the worker density per hectare for individual factories
as follows:

Worker density/ha

Steel processing factory 50
Machinery factory 50
Shipbuilding and repairing 70
Wood diadustry 60
Other light industry 70

Total Number of Horkers

Alternative I 29,610 workers

Alternative 1I 16,900 "
Alternative YIL 23,000 "

5.2.4 Storage and Cormodities Distribution Center Area

The objectives for the storage and terminal areas in the
reclaimed land are as follows:

- to provide adequate storage and terminal areas in order to
reduce congestion in the depressed areas in Metro Manila;

- to optimize an adequate storage program of commodities for
inhabitants and factories in Metro Manila;

- to mpaximize the benefits to be derived from accessibility of
marine and road transport and proximity to markets; and

~ to optimize the commodity flow and to minimize retail prices.
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The major ieportant factors considered In the laad allocation

"are as follows:

a—

suéply of commodities;

transport network, highway and marine transport;
prokimity of collecting and distributing pofnts; and
avciding adverse impact to the surfbunding areas.

Considering these factors, the allocation plan is as

follows:
Petroleun Conmodities
Alternative _Storage Distribution Center
(ha) (ha)
Alternative I 20 15
(high allocation)
Alternative 1II 10 10
(low allocation)
Alterpnative 11X 15 13

{redium allocation)

Typlical Layout of Petroleum Storage Area and Commodities
Distribution Center

Appendix I-97 illustrates a typical layout for the petro-
leun stovage facilities. 1In this layout, the major consid-
erations were as follows:

— to prepare the marine transport facility fu connection
with the refinery im Bataan; and

~ to provide a greea belt for protection agafnst adverse
environmental impact.

Appendixes I-98 and I-99 illustrate a typical layout for
the commodities distribution ceater. The layout plans also

consider the factors related to the connection between marine
and read tramsport,

YWorkers

Assuzptions regarding the density of workers:

Petroleun Storage area 30 workers/ha
Commodity distribution 75 workers/ha
center ’

The total number of workers, therefore, 1s as follows:

Alternative 1 1,725 workers
Alternative II 1,050 "
Alternative IIX 1,425 "

1V-5-2



5.2.5 Parks and Recreation Fields

The objectives of parks and recreation filelds ave:

to improve the quality of life for inhabitants and workers

in the reclaimed area;

to provide recreatfonal ammenities in terms of physical
needs;

to enhance and protect the natural environment; and

to function as a transition belt betwéen the different land
uses.

In the master plan, the following parks which parallel the

hierarchy of the community unit will be provided:

~ neighborhood parks;
~ cormmunity parks; and

- recreatfonal parks.

- A'typical community park is shown in Appendix T1-100.

5.2.6 Transportation Plans

The transportation system in the reclaiced area consists of

two principal elements; a roadway network and marine transporta-

tion.

1)
i1)

The roadway network consists of two elexeats:

for the regiopal traffic for Metro Manila.
local traffic within the reclaliced area.

The marine traansportation identifies limited facilities

which will serve for the frefght supplies and distribution re-
quirezeants within the reclaimed areas, particularly for industri-
al factorles and storage facilities.

The objectives of the road network ave:

to accorzodate the traffie needs;

to provide necessary Right-Of-Way (ROW) to accommodate the
traffic demand;

to provide freedom of mobility and accessibility; and

to function as a transition belt for land uses.
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In making the road network plan, the Team examined two
altersatives which are shown in Appeadix I-101, As a result of the
evaluation of road network, it was concluded that alternative I
is the most advantageous considering the high bridge construction
cost and small traffic volume generated from reclaimed area fn-
cluding through trafffc. Therefore, the road nelwork in the
naster plan basically adopted alternative I for the road network.
The basic criteria adopted in the plan are ag follows:

- to separate loc¢al traffic and through trafffc movenents;

~ to provide accessibility from the major roadway network to
all land use areas; and

~ to maintain ¢onsistency with the urban environments.

53 Road System

5.3.1 Road System Planning Policy

The major planning polcies of the road systenm derived from
the master plan for the reclamation area aré as follows:

=~ to create an industrial park town;

- to form a effective network between the two transport
systems, land and marine;

- to serve effectively all trafffc generators in accordance
with the characteristics of their traffic demand;

- to sepatrate the through traffic from the local traffic in
order to avoid the inefficiency in mixing with each other;
and

~ to preserve and enhance the working and living environment.

5.3.2 Characteristics of Generated Traffic in the Reclamation Area

The reclamation area would generate peak vehicular and
pedestrian traffic in the morning between 7 and 8 o'clock.

The area would largely be classified into two categories as
follows:

Category 1 - Residential Area and Town Centér Area

The Area is characterlzed with a high population deasity,
high traffic and pedestrian generation and predominant use of
passenger cars inclduing jeepneys and buses.
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Category Il - Industrial and Commodity Bistribution

The avea is characterized with comparatively low
population density, low traffic concentration but predomi-
nant use of trucks during the day time,

5.3.3 Road Network

A

Primary Road Network

The primary road network in the veclarmation area is com-
posed of the Coastal Road, C-5 and C-6.

A major road junction fs provided for the inbound and
outbound traffic for each block of reclaimed land.

These major road junctions are desirable for the at-grade
intersection at the initial stdge.

Street Network

The street network in the reclamation area consists of
the arterial streets and service rxoads.

The street network in the reclacation area nust effecti-
vely functfon in the following ovder:

Marine transport =- Bevelopsent Unit +-> Service Road
«> Arterial Street <-» Primary Road Network

Location of Major Reoad Junction

It is important that the major road junctions shall be
located at an adequate interval on the Coastal Road to attain

the utpost efficiency for both the thoroughfare and the street
network.

According to this basic policy and preliminary traffic

depand analysis, two alternative plans for major road junc-
tions were studied.

Both alternatfve plans, A and B shown in Appendixes
1-102 and I-103 have the same criteria, namely:

- At least one major read junction will be located in each
reclaiced block, and the interval of these major road

- junctions are desirable to be located at a minizum dis-
“tance of 800 peters;

~ The junctioa locatfons should serve as key points so as
to attain the equal trip length to any developnent units
as ouch as possible; and

- The bridge clearance between B-1 and B-2 of reclaiwed
block is utilized for local traffic.
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Based on the results of comparisén (See Table IV-5-3),
Alternative A would be recommended as the major road junction
between the Coastal Road and the rec¢laimed area,

Table 1V-5-5 COMPARISON OF THE MAJOR ROAD JUNCTIONS

Ttem Alternative A Altérnative B
Local Service 1.5 kn to the fa:thest 2 km to the'fartheét
point at Block IiI point at Block III
Construction Lower construction | Higher construction
Cost . cost (at-grade inter- cost (one set of grade
section at infrial stage) separations at the
channel between Blocks
1L & I1I)

D. Street lLayout

In line with the planntng policy for the rveclamation
area the following criteria are adépted {n planniag the
street layout:

- Avkerjal street shall serve each reclaimation block
uniforaly;

- Arterial streets shall be located adjacent to industrial
sites which are closely related to traffic generator
such as comodities distribution center; '

- Sexvice road shall serve all developmeat units uniformly,
and be firmly connected to the artérial stréaets; and

— Frontage roads, provided for the Coastal Road, shall be
considered as service roads.

The service road systeams for each reclaimed block, there-
fore, are recommended to be conposed as follows, and as shown
in Dwg. of Vol. III. ‘The service roads will form the grid road
systen based on the subdivision plan,

5.3.4 Street Design Standards

A. General

A rodified Japanese standard is recommended to be adopted
for the design of arterial streets and sev¥vice roads in the

reclamation area since no relevant standards were available
in the Philfippines.
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Pach item of geometric desfign criteria adopted for the
planned streets is described below.

B. Terrain Condtion
Flat due to newly produced reclaiced land.
C. Design Speed
: : Design Speed
Street __{Kkm/hr)
Alterlal street 40
Service road 30
The above design speéeed for each street has been recom-
mended based on the conditions described below:
'~ Short trip traffic limited to the reclamation area; and
- AXl intersections are planned at-grade.
D. Right-0f-Way Width
_ Because no serious controls are anticipated in newly
developed reclamation area, a compavatively wide right-of-
way width would be favorable and is presented as follews:
RECOMMENDED RIGHI-GF-WAY WIDIH
Recorzended
: Number of Right-0f-Hay
Planned Street Lane - Ridth
Arterfal street 2 x 2 lane 40a in residential and
divided tewn center areas and 30a
2-way in industrial areas and
coznedity distribution
center
Sexvice road 2-lane 20
2-way
E. XNumber of Lane and Lane Hidth

~ 4-lane 2-way arterial street was adopted considering
the decrease in road capaclity fron stalled vehicles and the
operating condition of jeepneys. The lane width of 3.35
meters for the arterial street is determined based on the
priority status of the street,

The following presents the recommended widths for the
planned streets:
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RECOMMENDED LANE WIDTH

o Recommended

Planned Street Lane Width
 Arterial street 3.35 m
Service road - 3.00m

Shoulder and Parking Lane Hidths

The lefe and right shoulders of the arterial street,
each of 0.5-meter width, were recommended considering the
road capacity and the road characteristics. .

No shoulder would be providéd for service road because
of the pravisfon of parking lane.

The provision of 2.5 méters wide parking lanes on both
sides of the service road is recommended, considering parking
vehicles and also providing sufficient road width for turning
povements of trucks at intersections. '

Median Width

Median would be provided only for arterial street, and

not for the service road. The pedian width of 2 meters is
adopted.

Sidewalk

The sidewalk width for the arterial street, 5 meters in
residential and town center areas, and 3 metérs in fndustrial
areas and commodity distribution center, are recommended con-

sidering the bigger demand and the daily usage.

€ross Slope of Pavement

A pavezent cross slope of 2.5 percent is recommended
considering bad weather conditions.

Vertical and Horizontal Aligaménts

Because of the adoption of the grid pattern street
system and flat ground condition of the reclamation area,
favorable vertical and horizontal alignrents standards are

provided as summarized in the geometric design criteria shown
in Tables 1V-5-6 and 1VY-5-7,

Sureary of Georzetric Design Standards

Tables IV-5-6 and 1V-5-7 present the sumnafy of
geometric deslign standards. ‘ .
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5.3.5 Typical Cross-Section of Street

The elements of cross-section conponent applicable to the
street were described in Sectfon 5.3.4., The Figs., IV-5-1 and
1IV-5-2 show the typical cross-sections of arterfal street and

service road.

Table 1V-5-6 STREET GEOMETRIC DESIGN CRITERIA
ARTERTAL SIREET

Item Unic Recorzended Design Standard

Design Speed ko/h 40

Reserved R.0.W, Width neter 40 in residential and town center
areas and
30 in industvial areas and con-
modity distributieon center

Lane reter 3.35

Shoulder Width ceter 0.5

Median Width netey 2.0

Cross Slope of ) 4 2.5

Pavement E

Type'of Pavexent - ; Asphalt Concrete Pavezent

Maxtimum Superelevation y 4 10

Minirum Radii ceter 60

Maxinum Gradient y 4 7

Stopping Sight Distance reter | 40

Distance

Minimum Vertical

Curve Length

Crest neter 4.5
Sag neter 4.5\
Sidewalk Hidth neter i 5.0 in residential and town

center areas and

3.0 in industriql areas and
commodity distribution center
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Table IV-5-7

STREET GEOMETRIC DESIGN CRLTERIA
SERVICE ROAD

Iten Unit RecOmeﬁded Desi;n Sfandard

Design Speed km/h 30
Reserved R.O,W, Hidth meter 20
Lane Width meter 1.0
Parking Lane h‘idfh meter 2.5
Crosé Slope of % 2.5
Pavement
Type of Pavement - Asphalt Concrete Pave§ent
Maxisunm Superelevation 4 10
Minimum Radidi neter 30
Haxiona Gradient z 3
Stopping Sight Distance % meter ! 30
Minicum Vertical % !
Curve Length %

Crest ; ceter 2.5 A

Sag .§ neter 2.5 A
Sidewalk Width % neter 3.0

i

——
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5.4  Utitities

$.4,1

Water Supply System

A,

C.

General

Hater is cuvrencly supplied at the rate of 1,200 cega
litets‘per day in Metro Mantla. According to the Metro-
politan Waterworks and Sewerage System (M4S5), the supply
will be increased to 2,000 mega liters per day before 1982.
The reclamation area will be covered by the MASS services.

Yater Consumption

The estiméted_water consumption for each land use is as
shown in Table 1V-5-8,

Table IV—5—8 WATER CONSUMPTION IN THE RECLAMATION
AREA

Land Use Water Consunption

Industrial area and commodities
distribution center 250 kiloliters/ha/day

Residential area 130 liters/capita/day

Town center and institutional
area 200 kiloliters/hafday

Service Storage

The emérgency storage capacity should be sufficient to
provide apainst interruptions of inflow due to failures of the
supply system. Approximately 30% of daily average which is
equivalent te 16,000 tons was adopted considering the waiting
tire till complete restoration.

Pistribution Network

i) Design Flow

" The design flow of distribution pipes should be
sufficient to provide water for normal operations during
the maxinum hourly demand. It should also be sufficieat
to meel the water needs for Five Fighting plus the
maxicun dally demand.

The following peak flows were assumed in this study.
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ii)

iii)

iv)

Land Use Peak Flow Rate

Industrial area and commoditfes 1.7 times the average

distribution center area daily flow

Resldentfal area . Twice the average
daily flow

Town ceater and institutional Tﬁice'the average

area ' datily flow

Pipe Size

The velocity in distridbution pipes was assumed 2.5n/
sec. The size of distribution pipes were deterained by
the Hazen-Willian's formula. A pinfwum diazeter in the

deadend branching pipes of 75rm, except in speclial cases,
was adopted,

The network for water mains is shown {n Appendix 1-104.
A main pipe of 900mn is to be connected with the 900&m
rain along the Litre road (C-4% new alignmeat) which is,
according to MWSS, to be installed by 1980,

In the reclarmation area, water natns should be
between 300 and 900mn diaceter. Within the residential,
towk center and institutional arveas, pipes should be
between 100 and 150 wm diaveter while the industrial area
and commodities distribution center area, between 300 and
500mm diaceter. A residential pressure at house connec—
tions should be not less than 7 meters of water head.

Por the water distribution plan, see also Water Supply
System in Volume II%.

Fire Hydrants

Fire hydrants should be spaced at less thaa 250 reters
apart on distributfon rains and less than 100 meter apart
on branching pipes.

Gate Valves

Gate valves should be installed so that fallure of
supply is limited to a srall service area by operating a
ninicun nusber of valves., These sectionalizing valves
should be placed in distribution Iines SO0 - 1,000 ceters

apart and downstream of each branching point from the
rain.
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v} Pipe Materfals

For the distribution mains, concrete plipes were
adopted. Yor diameters of 200mm and undex, unplasticiz-
ed P.V.C. service pilpes should be suitable because of
their easy availabilfty and handling in the Philippines.

vi) location of Pipes

Pipes should be 1ald at sufficfent depth beside

frontage roads of primary roads, arterial streets and
service roads.

5.4.2 Sewerage and Sewape Treatuoent

A.

General

In the reclamation area, a separate sewage systen is
proposed.

- Ordinary sewage systenm, collection and treatment, to be
included in the project; and

- Endustrial wastewater collection and treatzent system,
not to be included in the project.

In the industrial area and corsodities distribution center
every factory is expected to treat its own industrial waste-
water before discharging the effluent. The treatcent shouild

fulfill the standards set by the National Pollution Control
Coumission.

Sewage Quantity

The sewage volurme excluding industrial wastewater is
assured to be same to that of water consueption. In each block
the approximate sewage voluce is estimated as follows:

Block Sewage Quantity
(in thousand cu.n per day)
1 and II 4.7
IE1 1.6
v 2.5

€. Sewer Construction

1) General

Since the terrain of the reclamation area is fairly
flat aud slightly above sea level, the groundwater level
is approxicately 2 to 3 cweters below grade.
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11)

There are two ideas for the construction of the
sewer network: one is a shallow sewer which accompanies
several pumping statfons on the rmain sewer, and the
other is a deeper sewer which does not require pumping
stations. The latter system was selected since the
reclamation will be constructed by stages and sewer treat-
ment plants will be provided at three (3) locations
(See Appendix 1-105).

Collection Network

The layout plan of sewer trunk lines is shown in Ap~
pendix ¥I-105. Pipes should be between 600 and 1,0000n dia-
meter and minimun slope of sewer within 0.1% of the minfuun
velocity of 0.7 nfsec. The value of "n" to be used with
the Kutter or Manning formula fs 0.015 and manholes should
be at wost 60 reter apart, 45m on average. See Dwg. in

Vol. TIT for the detailed sewer collection network,

D. Treatwent Plant

i)

ii)

Alternatives

Before deciding treatrment process, the éffluent
quality should be taken finto consideration in order to
mininize the water pollution problen.

There are two wajor altemmatives regarding the treat-
eent plant: .

Alternative 1 - Stabilization ponds

Alternative 2 - Mechanical treatment plants such as
trickling filters or activated sludge.

Technical Description of Alternatives

Waste stabilization ponds are nost suvitable for
locating where land is isolated and inexpensive, cliwatic
coaditions are suitable and loadings may fluctuate
considerably.

Waste stabilization ponds are classified into aerobic,
facultative anaerobic, nmechanically aerated and a combina-

"tion of these ponds. Of these types of ponds, facultative

ponds are corxonly recommended because of thely comparative-
ly low BOD removal and simpler maintenance, and wost exist-
ing ponds are of this type. The facultative pond s divided

into an upper aerobie layer with algae and a lower anaerobic
layer with sludge deposits,

Generally, the construction costs {excluding land
acquisition and compensation) of stabilization ponds are
on the order of S0 percent of cdsts of alternate

zechanical plants and the malntepaace and operation costs
are only about two tenths,
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- grit chacbers, prelimina

1i4)

Hechanical treatment plants consists of screens,

ry sedimentation tanks, trickling
filters or aeration tanks with activated sludge, final
sedimentation tanks, disinfection charbers and sludge
disposal facilities. The trickling-filter and activated
sludge process are similar in principle in that beth

depend on biochemlical oxidation of complex organic matter
in the sewage.

Performances of activited sludge processes are gsome-
what better than those of low-rate trickling filters when
influent quantity and quality are relatively constant.

Construction costs of the activated sludge process are
a little higher and masatenance and operation costs are
tmuch higher than those of low-rate trickling filters,

Selected Treatrent Systen

Activitated sludge process was selected since it is

more advantageous than other rethods. Its rerits are shown
as:

- High grade purifications
— Compactaess of the treatwent plant;

— Elimlnation of expensive land acquisition and conm-
pensation cost;

= Odor not generated: and

- Loss of head fs a little copmpared with trickling
filter type.

The outline of flow diagram for the activated sludge
plant is shown on Fig. 1Vv-5-3,

5.4.3 Storm Drainage System

A.

Rainfall

The “Rainfall Intensity Duration Curves For the Manila

Avea"” were used (See Sub-Section 7.8.3 in Part III for further
explanations).

Run-0fFf Estimation

The design peak rate of run-off was estimated by using

the ratfonal formula (See Sub-Section 7.8.4 in Part 111),

Adoptéd values in the calculation are as Follows:
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Design frequency

.

10~year frequency

1

Intensity of rainfall

: r = 126 ma/hr.
~ Time of concentyation : € =20 oin
= Run-Off coefficient : f = 0.7

C. Dralnage Network

The reclaired area is very flat and lying at 3 meters
above the M.L.L.W. level. The rain feature of storm drainages
is ;hat channels are generally dfrected to the southwest shore
side as 1llustrated in Appendix I-106. 7This drainage systen
consists of open channels made of adobe, with some reinforced
concrete box culverts in road crossing. See also Drawing
in Voluce I11 for detailed storm drainage systen.

5.4.4 Electrical Power Supply Systen

A.

Demand

The electrical power ¢onsumptlon was assured as follows
based on consultations with MERALCO:

ELECIRICAL POWER DEMAND OF EACH 1AND USE

Land Use Demand
Industrial area and comodities
distribution center 1,450 KWH/ha/day
Residential area - 10 KwH/housefday
Town center and institutional 1,450 K¥H/ha/day
area

Reliability of Electrical Power Supply Systen

In the industrial area, the reliability of the electrieazl
power supply 1s a eritical point. However, it is difficult to
quantitatively express the reiliability of the electrical pover
supply systenm, because quantitative ianformation about the
social Influyences in the interrupted area was not available,

Oxrdinarily, expressions of reliability are indicated by the
nurber and total duration of interrvptions per vear.

It is considered that the maximum alloewable nuisber of

Interruptions wili be 10 per year with a total duration of 600
ninutes based on exarples in iwportant international Industries.
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Flexibflity of Electrical Power Supply System

The reclamation areé will be developed in two stages and
the electrical demand will be staged accordingly.

The derand will increase step by step during Stage~1 and
Stage-2 as the construction of superstructures will not be done
simultaneously.

The electrical equigment of factories, shops and other
buildings will lacrease yearly. Therefore it is important to

provide sufficlent capacity to satisfy the requested demand in
all steps. '

Classification of Electrical System

ALY facilitfes of the eleétrical system in the reclaéation
project are classiffed by construction as follows:

Eléctrical power transmission line

Electrical power feeder 1lfne {L);

— BElectrical pover feeder line (II):

Street lighting: and

— Sub-station.

Transmission line are: the power lines installed alongside

the Coastal Road. (Twisted copper with 19/3.2em 150m? was
adopted).

Feeder iines (I & ¥I) are the power lines installed aleong-
side the arterial streets and service road {twisted copper
wire 7/3,2vea 55m32 for feeder line {I) and 7/2.0ma 22ea“ for
feeder line (II) were adopted).

- Street lighting is the street Ifghting system for all
arterial streets and service roads planned in the reclamation
area, excluding the system for the Coastal Road.

The electrical powér will be supplied by the MERALCO and
delivered to the sub-stations in the reclaimed area at 34.5 KV.

The sub-station abbve—tehtioned will brings it down to
230V by transforrers to meet the requested derand,

The layout of eleétrical,power transmission and feeder

lines ave shown in Appeadix I1-107. Yor detailed layout, see
Dwgs in Volume I11.
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5.4.5 Telecormupication System

The telephone system in MMA is operated by Philippine long
Pistance Telephone Company which is under the adninistrative
Jurisdiction of Natfonal Telecommunication Cormissfion of MOTC,

The system will cover the telecommunication systen on the reclafeed
area.

A, Demand

It is assumed that one out of ten houscholds will jnstall
the telephone line and every industrial establishment will have
three telephone lines. In addition, there will be 20 lines of
ffxe and emergency lines on the four-blocks. The numbers are
sumzarized by each alternative master plan as follows.

Table IV-5-9 NKUMBER OF TELEPHONES TO BE INSTALLED
IN THE RECLAMATION ARFA

Residential Industrial Emergency .
Alternative Areas Areas Lines Total
1 450 830 20 1,300
181 1,100 450 .20 1,570
111 200 600 20 1,520

B. Proposed Network

The wmain cables will be set in a duct through which they
will be linked to the wother systen of PLDIC., The duct has
300 o diameter, 15.1 mn wall thickiess and is rade of un~
-plasticized P.V.C. It will be laid at a sufficient depth along

the Coastal Road. A steel conduft will be also used in cross-
“ing the roads.

Manholes will be constructed at every 150 n distance and
the shift points of the main duct. The cables will shift at
apprapriate points to the secondary overhead network utilizing
the poles of electric systen. The overhead network will be
extendéd to distribute the pair cable to the users of house-
hold and establishnents.

The layout of telecommunication system is shown in Appendix
1-108-
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CHAPTER 6 PRELIMINARY RECLAMATION ENGINEERING

6.1 Geneta)

The Study is concerned with the work undertaken for the preliminary
design of the offshore reclamation, and deals only with the engineering
aspects of the project. The financifal and econdnie feasibility of the
said reclamation is detailed in Chapters 9 and 10 respectively,

The ain of the Study fs to carry out the Preliminary Engineering
to a degree of accuracy that will peramit estibates of principal
quantities of construction with an accuracy of +20% of the final
quantities. fThe principal quantities of construction will fnclude Eilling,
rock nound work, sand piling, steel and P.C sheet piling and others.

Engineering investigations including topographical suivey, sounding
and soils and materials surveys were undertaken also by the Study Team
hiring local consultants.

The physical conditions of the reclamation site such as hy&rdgraphy,
eceanography, meteorology, geological condition as well as envivonmental
~constraints of the proposed reclawatfon were identified in Chapter 3 in

this Part. The previously identified factors will be also considered in
this StUdy -

6.2 Basic Data

6.2.1 Aerial Mosaics

Aerial photos of the project area flowa in 19??; to a contact
scale of 1:8,000 and working mosaics of the area using the above
to the sace scale (1:8,000) were mainly used in the cost study.

6.2.2 Topqgraphical Survey and Sounding

Topographical survey and sOunding using echo soun&ing
equipzent were conducted by Acre Surveying and Developrent Inc. at
the reclaration site. :

6.2.3 Soils and Materials Survey

The Survey was carried out during July, August and September
1979, as preparatory work, prior to the preliminary engfneering.

The field work and laboratory testiug was executed by a local
consultant, Developtent and Techaology Consultants, Inc, The

Study Team planned and supervised all the fieldwork and laboratory
testings.
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6.2.4

The result of the satd soils and materials fnvestigation
i5 discussed In the engineering study.

Land Form of the Reclaived Area

~ The laad form established in the Conceptual Developrent Plan
of the Reclaiwved Area concurred by the Inter-Agency Steering
Committee for further master planning and preliminary engineering
was adopted in this study (See Fig. IV-6-1 lLocation Plan of
Reclaived Area, and Appendix I-109 Land Forn of the Reclained Area)

6.3  Geological and Sub-Surface Soils Conditions of the Reclamation Site

6.3.1

6.3.2

6.3.3

Geological Conditions

The reclarmation site is made up of a thick layer of alluvial
soil, predéminantly dark gray organie rich clay. It is also
composed of deltalc deposits of unconsolidated, soft to very soft
clay silts, sandy and rarely coral gravel. The thickness of the
sofl is variable, about 10-20 reters. Below the layer of alluvial
soil lies materials composed mostly of volcanic lavas associated
with pyroclastic rocks of Pliocene to Pleistocene age. These
rocks constitute the so called Guadalupe formation. This strata
consists coomonly of fine to cearse toffs, agglorerates, silts,
sand and gravels.

‘Sub-Surface Soils Conditions

Preliminary soils investigations are necessary to grasp the
sub-surface soils conditions of the site for the study of 1and
use, establishcent of location, dredging and bulkhead planning.
After consulting with the reclamation, highway aad structural
engineers engaged in the PROJECT, the location for the boreholes

‘was selected as shown in Appendix 1-110.

As shown in Appendix I-111, the hard layer suitable as bearing
strata of heavy structures is situvated at a depth of between 15 o
and 25 m. In the area near the estuary of Meycawayan River, a
very complicated subsoil structure is to be found which consists
of siles, silty fine sand, clay, seashell layers and this continues
down to a depth of more than 30 n until shaly tuff.

Soils Suitable for Borrow Materials

It is not an over staterént to say that the rethod of
utilizing good materials found through soils investigations of
borrow areas will govern the success or failure of reclamation
project. The soils conditions at the site of this project are
divided into two groups: one consists of a thick layer of silt or
clay with a hard tuff layer, and the other is a silty fine sand
and shells with a hard tuff or five sand in deeper layers.
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Fig. IV-6-1 LOCATION PLAN OF RECLAIMED AREA
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The quality of fill materfal fs mainly evaluated by grain
size. The wost suitable type of soll for reclaration is sand
mixed with small amount of silt or clay., Sand which is too pure

fs blown away in larger quantity by wind as fts surface becores
dried and is at times difficult to compact.

Sofl with a high content of sandy materials has good reteation
and a large bearing capacity, whereas, soil with high content of
silty or clayey materfal is exactly the opposite.

Appendix I-112 shows the range of grain sizes of soils which is
found from the selected boring logs. The soils within the range of
shaded area are suitable for reclamation, and also for sand piles
as select raterial.

6.3.4 Deternination of Design Paraceters of Seils

The parareters of soils to be used for the design of bulkhead
and soils stabilization were determined as follows:

1) Shear Strength

Based on the distribution of unconfined corcpression
strength between seabed and Ei. -10.00 in BH-00} thre BH-003
(See Appendix I-113) shear strength was calculated was as follows:

cu = o O.St/mz
2
Where: Cu = Shear Strength
qu = Unconfined Corpression Strength

11) Consolidation Characteristics

From Appendix I-116 the design values of Cv will be the
following:

Cv = 3.5 x 10-2 cmzlmin
Where: Cv = Coefficient of Consolidation

{11) Unit Weight of Soils

vnit weight of filliang materials

and existing ground, in air - Yy =1.6 I:Ita_3
Unit weight of filling materials . 3
and existing ground, subrerged =y*' = 1.0 t/m
tnit welght of rocks, in air =y = 1.8 t/o3
Unit weight of rocks, subrerged = T"= 1.0 tln3
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{v) Rate of Strength Increase of Cohesive Soils

Rate of strength increase = Acu 0.25

Ap

Where : 4Cuy = Shear strength increment
AP = Vertical stress increcent

v) Angle of Internal Friction of Soils

Filling materials = ¢§ = 30°

Rocks =4 = 35°

6.4 Reclamation Planning

6.45.1 DPetermination of the Finished Ground Level of Reclaived Area

In a large scale reclamation project, the finished ground
surface elevation (ground level) is a very ieportant factor.
Appendix I-117 shows the relationship between the filling cost and
grouad level. In the Project, a 10 ca difference in ground level
will be equivalent to approxicately PF13.5 M in fillfng cost.

To determine the finished ground level for the reclaimed
area, the minimum criteria centioned below have been adopted:

- The ground level shall be rore than 1.3 X H above ¥HH4Y
{Japanese standard for design of ports and harbors);

- The ground level shall be above the highest observed tide

level {(Japanese standards for design of ports and harbors);
and

— At the ordinary cargo ship berth location, the surface of the
pier or wharf should be at least 6 feet above the high water
level at spring tide {Arerican Civil Engineering Practice).

_ When the design wave height (H) of 1.5 n (See Sub-Section
3.2.2 in this Part) was used, the finished ground level for the
reclaired area was as follows:

E1.1.01 (MHHW) + 1.3 x 1.5 n=2.96 m

in Manila Bay, the highest‘observéd tide accured in 1911, and

a level 1.77 n above MLLY was recorded. The rean higher high water
was 1.01 n.

Based on these observations, a finished ground level of 3.0 o
above MLLW was adopted for the Project (See Appendix 1-118).

This finished ground level has been established for several

important reclacation projects in Manfila Bay (f.e. MCCRRP, Manila
International Ports, etc.)
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6.4.2

1.0m COVER

| The finished ground level of the reclaimed land in Japan
- (Tokyo Bay and Osaka Bay) varies between 2 and 3 reter above MiIHW.

These levels were established on the basis of the calculated
abnormal high tide level.

If this finished ground level of 3.0 n is maintained, suffi-

clent hydraulic designs for the construction of the sewers can be
attained as shown below:

RECLAIMED AREA
BULKHREAD LINE
{OUTLET)

CENTER OF

L=700m

L

—— EL 1390m FINISHED GROURD LEVEL

I €L. 4 1.30m (TOP OF PIPE)
Q ____EL. % 1.01 m (MHHW), ALLOWABLE
_S$=0.16% LOWEST LEVEL GF PIPES
and V =0.756 mfsec.

06 m DIAVETER SEWER

Volure of Material to be Dredged and Average Yield Ratio

A The Volume of seoil to be handled for the quantity of fill is

obtained by the following equation.

Vo
f = —
V=3
Where: V = Volure of raterial to be dredged (n3)
Vo = Quantity of fiil 3
{including extra banking) (a7)
d = Average yield ratio in case of land fill

by hydraulic dvedger.

B. Extra-banking consists of fill to provide allowances for
settlenent during the short period of time after developreat
until the area's transfer to the user, which differ depending
on the s0fls conditions and the construction period, but are
generally between 10 and 50 cn. The figure of 50 cm for extra-
banking was adopted for this study. (See Tadle IV-6-9).
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€. The yleld ratios of hydraulic fill differ depending on size
of the soil particle, the location of spillway, structure of
drainage outlet, size of reclamation, ground height etc..
According to performance records, the ratios are generally
around 70%Z for cohesive soil and around 85% for sandy soil as
shown in Table IV-6-1,

Table IV-6-1 YIELD RATIO BY SO1L CLASSIFICATION

Soil Classification Yield ratto (Z)

Clay, clayey silt Less than 70
Sand, sandy silt 70 - 95

Gravel _ 95 - 100

In this study 70X of yield ratio for blocks I, 1I, & VI and
80% for blocks III & IV were used.

Appendix ¥I-119 shows the filting volume for each block. The
required dredged voluses are given ia the Table 1IV-6-2.

Table IV-6-2 REQUIRED DREDGED VOLGLMES

. Dredged Volune
Block Number (million cu.m)
I 4,228
II 12,335
(391 11,443
v 15,681
Sub~-total (I-1V) 43,687
v 52,921
VI 29,043
Vil 26,647
Sub-tetal (V-VI1I) 108,611
Total - 152,298

Note: Seealso Appendix 1319

6.4.3 land Use and Soils Conditions of Reclalwed Area

There are few problems if the land is reclaired by good-
quality sand and if fts location has good sub-urface solls con-
ditlons. However, the sofls conditfons of the reclanation site
generally consists of clay, silty sand or sandy silt, haviag fine
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grain size and looselayers.,

z These characteristics of soils
conditions necessitate matching the land use with the reclamation

nethod to minimize settlement caused by fill loads.

The following is the procedure that should be followed in order

to determine the reclaration and dredging rmethod:

Sofils Investi-
gation

Examination of
Soils under the
Loads of the
Fill and Borrow

¥

Establishrent
of Dredging

and Reclaration
Method

L

Materfals

Exanination of
f.and Use Plan

The classification of structures by type and by each degree
of tollerable settlement are shown in Table IV-6-3 and the sub-
surface solls characteristics of blocks and adopted land use are
as shown in Table 1V-6-4.

Table 1V-6~3 CLASSIFICATION OF STRUCTURES BY TYPE
AND BY DEGREE OF TOLLERABLE SETTLEMENI

Settlerent
Type of ollevance | No Settlerent | Small Settlerent ; Settlerent
Structure Allowed Allowed Allowed
Substantial Bearing { Factory 0il tank
Capacity Required, {Industrial Ship yard
Facilities
Relatively Small Lov rise Bulkhead, Park,
Bearing Capacity building Road Sports
Required {Residence, Truck terminal | Field,
- Office, town : "} Lurber
center) Utilities Yard
(Sewer line,
electricity

line, water
line, sewage
treatrent) |
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Table IV-6-% SUB-SURFACE SOII, GHARACTERISTICS OF BLOCKS AND -
LAND ALLOCATION N

Name of _
. locks | Bloek I Block IT Block 111 | Block v
Pescription : : .
Related Bore BH - 001 BH - 002 BH - 003 BH -~ 005
Holes (81 - 004) | (BH - 006)
Top Elevation - 15.7 - 240 -15.8-26.0 ~20.7
of Bearing : (-22.8)
Layer (below
2 |MLLW)
5 | —_
3 [Soil Strength Matinly Mainly Mainly Mainly
B |(Seabed-Bearing| Clay Clay sflt, Fine
S Layer) Clay Sand,
- Shell,
o N=0-15 [N=1-3 | N=290-3 Hard Clay
s N = 3-14
Thickness of
Compressive 16 n 20 o 15 - 22 n}) 5-71n
Layer
Park, - {Hood 0il Steel
Residentiall industry, storage Process-
area, Ship Commodl- ing
land Use Allocationi Sports building ties dis- Industry
field, Town teibution
ceanter, centeér,
Ucility : Light Light
facilicy fndustry, industry,
Utility Utilicy

Facility Faciliey

Block I is planned as the solid waste disposal area in the
initial stage and it will in the future be transforced into a
park, residential, town center and rec¢reational area, etc. The
bearing layer exists approx. 13 n below the finished ground level
of general reclaiced avea, and the thickness of the very weak
conpressive layer is 10 m.

The finished grade of sanitary fill area can be . planned at 2
to 8 m above the general finished ground level of the reclaimed
area to obtain woré capacity. It will take a long tice for a new
area to becore full. The total thickness of the compressive layers
in santtary fill itself and of sub-surface soils will not be large.
This means that the above rentioned excessive hefght of f111 will
not produce any dangerous problem of sliding fallure of the
foundation or of the body of sanitary fill.

IV-6-9



Solid waste disposal area {s divided into a nurher of lots
according to the kind of solid waste to be disposed. Table IV-6-5

shows the relatfon between cach solid waste disposal lot and
future land use.

Table VI-6-5 REIAIIOH.BETHEEN KIND OF SOLID WASTE
AND FUTURE LAND USE TO BE LOCATED

Kinds of Solid
Waste Disposal Future Land Use

Puttesciblé.waste, Paper Park, Sports Field
Glass, Plastie, Textiles

B Residential Avea and
Dust, Stones, Sands Other Facilities

Blocks II and III are planned mainly as storage areas {like
ship yard, lusber yard, oil taok yard, truck terminal) and
relatively light weight building structures. The bearing layer
for the foundation piles of structurés exists approx. 25 m
below the finished ground level with the weak compressive layer of
approx. 15 to 20 m thickness. .- Structures requiriang pile foundation
in these blocks must consider the problems due to negative friction
and lateral earth pressure during earthquakes. The portion where
irportant facilities will be stored, like oil tanks, requires soil
stabilization such as sand drain piling.

Block IV shall be utilized as the steel processing zone
which will handle velatively heavy materials and products. It will
accommodate factories making use of foundations. The bearing layer
for the pile foundations is approximately 23 to 25 m below the
finished ground level of reclaired area. The thickness of the com-
pressive soil layer is 5 to 7 n with relatively fair soil streagth.
The problems to be associated with the pile foundations above
rentioned are considered to be very spall. )

_ Since the reclaired area is intended priearily for industrial
zones, port and wharf facllities are deered indispensable. The
type of facilities to be provided rust suvit the types of industries
and soils cénditfons. Block I and ITI, which will be utilized for
light industries, will handle small ships such as barges and small
inter-island vessels while relatively large ships with heavy
cargoes will use the port and wharf facilities at Block 1IV.

6.6 Dredging Planning

6.5.1 Selection of Borrow Pits

_ 1t has been shown that selective dredging and finding a good
soil source are necessary in reclamation projects where good sand
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6.5.2

6.5.3

is not available in sufficient quantity. Appendix I-120 indicates
the selected borrow pits. Appendix I-121 shows the sofl distributioq
by broad classification of properties of soil by depth. Table IvV-
6-6 gives the quantities of usable soil and the total volume of

soil available.

The volume of good and ordinary soil in the whole area is
found to be approximately 37 million cu.m. against the reqoired
total volume of 44 million cu.m. Good soils generally exist below
bad soil layer or corbined with them. MHost are found in the
proposed borrow pits (BP) D and E (See Appendix I-120), while very
few exist in other borrow pits. Vhen the good soil is covered by
a bad soil layer, the latter is also dredged and must be use as
£11} rmaterial.

Only two machine borings have been conductéed in the proposed
borrow pit. HMHowever, after the evaluation of soils data dbtained
from these borings very strong correspondence between them was
found. Since the area consists of soil sediments from the

Meycawayan river, the soils characteristié¢s of alluvium layer do
not differ considerably and this similar natute of soils spreads
out over a considerable and large area.

Selection of Suitable Dredger

A suitable dredging system should be selected baséd_on the
knowledge of the soils conditions of borrow pits, scale of the
reclaired areas, and on land use to be alloecated.

0f the various kinds of dredgers such as pump dredger, drag
suction dredger, grab dredger and bucket dredger, in this kind of
project, the pump dredger {cutter suction system) is the rost
usual one to be adopted.

Table IV-6-6 shows the wide range of dredgers available in the
Philippines. As shown in Appendix 1-120, the discharging length
between borrow pit and reclaimed land is quite long {approx. 3-5ko):
good soil exists in the deeper layer from seabed and is also very
hard. Considering these conditions, the optioum ¢lass of dredger
for the layer between seabed and EL. -16 m below MLIM 1s 4000 HP
and for the layer between -16 m and -25 m is 9000 HP. Depending
on the discharging length, a booster dredger iIs required.

Tesporary Dike and Bulkhead, and Spillway

Al Terporary dike and Bulkhead

Tewporary dike and bulkhead are for seétioning of the
projected reclamation area by units according to the
schedule of implementation. The rveasons for providing land
separation are that land areas should be completely reclaired
in the earliest stage in accordance with utilization purposes.
If no land separation is provided, soil would be dispersed
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Table IV-6-6 LIST OF DREDGERS IN THE PHILIPPIVES 1978

ipe Horse- Hurber
“Owner Type Flamcter poder of Dredger Remarks.
, {inch) (hp) DPredger Type )
River Dredging | 8°'-16" - 8  Cutter Suction
Harbor Predging - 2000-3000 2 vailing Suc-
Covern- L ﬁion Hopper
meat garbor Dredging - 700 1 Grab Hopper
Harbor Dredging. 14"-20" {900 -2800, 6 Cutter Suction
tarbox Dredginﬁ - 500 3 Dpipper
Harbor Dredging - 100 - 300 3 Clarshel}
‘Reclaration 20"-27" 14000-4500. 2 'Cutter Suction
Reclamatfon 20"-~27" |4000 2  Cutter Suction
%(Hax. discharge
Pri- distance=4000M)
vate iReclamation 33" 9200 - i } 'Cutter Suction
Compa~ i (Max. discharge
ny distance=5000})
Reclamation 10" 300 1 Cutter Suction
eclamation 20"-27" 14000 1 Cutter Suction
Harbor Dredging 12" - 2?2 Suction

throughout the area so that fine particles would flow to a

great distance, and the coopleted land would aot be adequate
for use.

B. Layout of Discharge Pipes

For the layout of discharge pipes, the rain pipe is
wvhere the good sand is required such as in revetrent lines
and In planned future road locations. In the case for branch
pipelines soll particle distribution will be one-sided if the
spacing is teo long. An intérval of 200 to 300 o is adopted
for clay soil and about 100 n in case of sandy soil.

The Coastal Road is one of the rost important vroad in
this Project, hence the quality of soil nust be selected
carefully. The discharge pipe is set at the center of the

Coastal Road so that the coarse sand will concentrate at the
road portion.

C.  Spillway

The spillways are required to ipprove the yield ratio
and ninipize silting in the suvrrounding area during the con-
strxuction. To preveant a silting problem, adequate spillway
must be provided. The location of the spillway as shown in
Appendixes I-120 and 1-123 indicates the silting influence
zone from the outlet of the spillway. The gradient of over-
flowed soil waterials from the outlet is assused to be 1:200.
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Siltation by Spiliway No. 1 will not affect Navotas
Fisheéry Port and Navotas Cut-Off Channel. Spillway No, 2 may
spread siltation to the adjacent area, thereby necessitating
some dredging work at the proposed shipway to remove the
silted soils. Nevertheless, the volume to be dredged is not
so big. Spillway No. 3 will be provided near the north edge
of Block IV. Most of the soil particles from the sofl spili-
way will settle at the dredged borrow pit. The dredging
operation nust therefore be carefully planned and established
to avoid redredging. Since siltation will net reach the
left bank of the Meycawayan River, it will avoid any adverse
effects to the fisherys in the estuary,

The location of spillways were planned to keep proper
distances fron the proposed wharf faciliries. Appendix 1-124
shows the plan of spillway. This is so designed to reduce
soil outflow. The ground where spillvay has been provided will
recain soft after the covpletion of the construction. There-
fore, the land use of this area nust consider the nature of
such soft ground.

. 6.5.4 Maximun Distance to be Affected by Siltation During the
Construction '

Dredging and filling works will make the sea muddy. The seabed
will be stirred by the dredger, and filling works will cause the
soil particles flowing out from the spiliway to suspend and spread,
thereby changing the water quality in the surrounding area.

The environrental effect of dredging is influenced by the
characteristics of soils (like grading, specific gravity, water
content, sédicent speed, cohesion, etc.), the oceanographic
conditions’ (like tidal current, wind and wave, sea depth, etc.),
terrain conditions and the type of dredger to be used. At present,
hoxever, the cethod to evaluate the extent of these effects have
not been established yet.

Nevertheless, two pertinent data are herein preseated for
reference:

A. Data I : The cuddiness caused by a dredger

i) Dredging Conditions Given

Type of dredger : 500 HP, Cutter suction Lype,
Sea depth : -15 =
Type of soils : Sand

Location : Port Area

11) The surveyed Record of Water Qggligz Du;1gngj5;
Dredging
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The muddiness is represented by SS density.

- (85 s an index of muddy materials which passes
through a standard diaceter wembrane fflter).
$S density {(near the dredger) = 103-335 ppm
55 density (500 n far from the dredger)

= 10-14 ppn

Data 1I : The nuddiness Caused by Filling Work

Appendix I-125 shows the spread rate of muddiness from
the spillway obtained froo the compiled record of dredging
work by the pump dredger at a port. According te this figure
the Increased values of SS density is 5 ppm at the distance
of 1100 n and 2 ppa at 1350 m fron the spillway.

Here 5SS ! base index of muddiness for the surrounding
sea area without dredging work.

Appendix 1-126 shows the record of muddiness investigated
at the reclaration project inm OXINAWA. The 8S rate was

survéyed at the surface of the sea fron the spillway towvards
the sea.

When SS density at the outlet of the spillway is SSo
(about 70 ppm), S5S density at the distance x from the outlet
is 85 and the base S5 for the surrounding sea area is 55,
(about 0.5 ppn), the relation of the assumed dilution nagni-
fication n and liear distance x is the following:

SSo — SS»  _

“ss -85, rtex

The curves in Appendix 1-126 illustrate the above equation.
s = 0.014/n (x = 1 ko), a = 0.045/0 (x = 1.8 ko)

Dilution ragnification is accelerated at the leagth of
1 ¥m fron the spillway.

Conclusion
Fron these data, if can be said that the influence area

by dredging and fillipg works, as far as the cuddiness of sea
is concerned is less than 2 ko froa the cutlet of spillway.

6.6 Shipways and Wharl Facilities

Minioun transport cost of raw raterials and preducts is an

foportant factor that contributes to the developoent of nanufacturing
fndustries.

6f wharf Facilities in the coastal industrial zones.

This factor is brought about by arong others, the presence
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The opportunity to achieve an economical transport cost through the
wharf facilities makes the coastal industrial zones more advantageous
than the inland ones.

Since, this reclamation project will be extended for a coastal
industrial zone, shipways and wharf facilities shall be provided. The
shipway will be obtained by dredging and the wharf through the
construction of a bulkhead. Based on the above concept, planning for the
port has been established. :

Appendixes 1-127 and I-128 show the plan and section of shipway and
wharf. Table IV-6-7 shows the capaclity and size of wharf facilities and
dirensfons and dredging volumes of shipways.

Table IV-6-7 SCALE OF SHIPWAYS & WHARF

Maxioun Length and/ [ Nuober of Ships
Nere Vessel Size| or Width (n)] to be Docked Remarks

Wharf 1 5000 DRT 1200 W 5

Wharf 11 1000 puT 1000 M 8

Shipway 1 | 5000 pJT L x¥W - Dredging voluxe
3500 x 300 . {zone 2.3M cu.n)

Shipway 1E| 1000 DWT L x¥H - Dredging volure
1300 x 300 (zone 0.8M cu.m)

In this project, it has been considered that only dorestic vessels
will use the channel and port and wharf faciiitfes. If ocean-going
vessels will be accoomodated, the channel must be dredged deeper and the

vharf facilities be ieproved by constructing additional structures in
front of the bulkhead. '

6.7 Bulkhead and Breakwater Structiutes

A bulkhead is a structure which is built to separate land and sea
and to enclose land already existing or newly reclaired. It protects the
land fron tides and waves and prevents soil therein fron being washed
away into the sea. The proper type of bulkhead varys depeading on the
soils conditions, oceanographic conditions, land use of hinterland,
availability of naterfals, construction sc¢hedule and construction cost.
Table 1V-6-8 gives a comparison of different types of bulkheads for
different required conditiens. Fellowing arée outlinés of the adopted

types of bulkhead and breakwater structures (See Fig. IV-6-2, Appendixes
I-129 thru 1-134), :
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6.7.1

6.7.2

6'?'3

Rock Bulkhead

A rock bulkhead has been used in previous reclamation
projects in Manila Bay for the bulkhead and breakwater because
rmaterials are easily avallable fron Bataan peninsvla. In this
project, 1t 1s also considered as the major structure.

The problems assocfated with rock bulkhead and the corre-

- sponding selections are as follows:

If the sub-surface sofls are soft, sliding failure and
settlement must be considered because of the heavy materials

which nake vp the structure. In this case, soil stabllization
rust be applied;

- A rock bulkhead cannot be used as a wharf because of the

slope required to naintain stability. A wharf structure will
be an additional investeent;

= Filled soil is easily washed away because of its peorous
characteristics unless filter layers or shield sheets are
provided; and

- Construction speed is slow. Sorme marine equipcent rust be
available for the construction.

Prestressed Concrete Sheet Plle

Prestressed concrete sheet pile is considered as the bulkhead
of channels which separate the reclaration block. All the neces-
sary materials and equipment ave locally available. However, there
are disadvantages In using this type:

—~ Its resisting strength against earth pressure is small. 1t is
therefore, applicable only iIn shallew waters; and

- Its resistance agalinst wave pressure before backfilling is

poor, so that its location must be at a portien where it will
not be subjected to direct wave action.

Steal Sheet Pile

Steel sheet piling 1s planned to be used at the side of
Navotas fishery Port at Block I and the seall ships berthing whaxf
at Block 1I1. The advantages of this plan are the following:

~ Steel sheet pile is extrerely watertight. It will nininize
water pollution and silting probless; and

— A structure which has greater resisting streangth against
earth pressure Is requived in sore portion in Block I since
the area has a depressed part vhevre the reclamation materials
were taken for the construction of past reclamation project.
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6.7.4

6.7.5

Interlocking Pipe Pile Hall

with
also

An interlocking pipe pile wall is composed of steel pipe pile
interlocking junction pipe. It can be used as bulkhead and
as a wharf structure. Its advantages are:

It has greater strength against earth and wave pressure! and

It can also be used as a part of the foundation of port
loading and unloading facilities because 1t has enough bearing
capacity for vertical load. This type will be used in Block
IV of this project.

Corrugated Steel Cell

Corrugated steel cells composed of the corrugated steel plate

and the filled sand can be used as the teoporary bulkhead because
of its construction econony and speediness, and durabilicty. This
type is used as the partition between Block I and Block II.

Table 1V-6-3 ' SELECTION OF BULKHEAD
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6.7.6

Broakwater

The reclatned land will be affected by waves from the south-
west. Hence, breakwater will be placed at the bulkhead line of
the future reclaimed land. Tt will seive as a breakwater for this
project and as the bulkhead for the future project. The naterials

‘to be used for the breakwater are rocks, (See Sub-Section 6,7.1

Rock Bulkhead),

6.8  Soil Stabilization of Reclained Land

The reclainmed area of this prbject'wiil_be uvtilized primarily for

industrial land use purposes. Since the area consists mafaly of poor
density and soft soils, the allocation of land use should be studied
viz-a-viz the soil conditions. This section deals with the problens
associated with soft soil and the land allocation which are probless that
will arise even after selective land allocation has been exanined.

6.8‘1

6.8.2

Treated Surface Layer of the Reclaiced Area

The surface of the reclaived area will be soft since it will
be reclaiced with soft cohesive soils with alcost no bearing

capacity. It way be silty or clayey, and during rains the surface
would have very poor trafficability.

This will hinder varfous censtruction works which should
start after reclamation. The tice losses due to this factor can-

not be ignored. The surface soils of at least one reter thickness
uust be selected good soils.

Settlement of the Reclaired Area

Settlérent will occur at the portion where the soil below the
seabed and the reclaired ground are conpressible. This settlement
will continue for 10 years or wore after teclaration, and addition-
al settlecent will start 1f new loads are applied.

Even with the presence of éomparatively:light structures
(such as one-story buildings, streets, sidewalks, and burted
utflities on the reclaiwed axea), the s6i1 layer beneath the
finished grade will be corpressed and result settlement over a long
period depending on the weight of the fill.

Table 1V-6-9 shows the ealculated settlezent for each block.
These values are calculated on the basis of the results of labora-
tory tests. The settlewent of the dilluvial layer is neglegted
because of the limited and slight probability of settlerent.
Detailed soils investigations and settleceat analysis shall be done

during the detafled engineering to deternlne required extra-banking
in each block.
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Table 1V-6-9 SETTLEMENT OF TH¥, DEVELOPED LAND

T Block ol - o
Description T 11 22! v
Calculated Séttlement 0.5 1.6 1.1 0.3

~wvalue (in ceters) :

Thickness of clay, silt 10 20 15 5
{in reters)
Compressiblée layer of sand - - - 13
(in rmeters)

* Related Bore Hole BH-001 | BH-002 } BH-003 | BH-006

" Notes:  Sutchage Losd — 1 ¢
Unjt Weight of Filting Materlals ————— L6 Ym3 (inair)
—do - : : 1.6 t/m3 Gubmerzed)

7 Fig. IV-6-3 shows the time-settlement corve calculated by
‘using the laboratory test results of BH-003. The Study Tezn's
recommendations on soil stabilization are as follows:

~ Pile foundations should be applied for important structures,
where settlement cannot be permitted;

~ If settlement is permissible to a certain degree, a sand
piling can be applied; and

— When there is anmple time allowance for using the surcharge
nethod sand pilings are not be required.

Fig. IV.63 TIME-SETTLEMENT CURVE
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6.8.3 Foundation of Structures

"Various types of structurés will be built during and after
_ the construction of the reclamation area fncluding industrial
factorfes stock yards (oil, ship, wood, coiwwdities), roads, bulk-
head, whavfl and other utilitfes. The factories and other heavy
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structures will be supported by piles extending down to a deep
hard layer, but the stock yards, roads and other facilitfes will be
supported by the ground itself.

khen pile foundations are adopted, the following must be
considered.

‘The pile foundations will be affected not only by the lateral
force during earthquskes, but also by the lateral eavth pressure
caused by the surrounding surcharges at the stock yards, if the
soil in the upper layer is very loose and weak.

The negative Friction causing soil around the piles to hang
downwards through the settlement of the upper layer is also one
the problems in the soft soil area. This will be predominant in
Blocks II and III, but in Bleock IV it vill not be big problem.

Siide failure is also a matter to be considered for the soft
soils. The results of the circular slip calcvlation of the bulk-
head and embankeent are indicated in Appendixes I-135 & I-139,
Fron an exaninatfon of these figures, the clrcular slip safety
factor of the original ground is low, but after consolidation by
using the sand plles, these structures will becone stadble.

The project area can be said to be a soft sofl zone, but
corpared with the coastal iﬂdustrial districts In Japan, like
Tokyo or Osaka Bay, this area is better and by the appropriate

land allocation and reclamation rpethod soft soll problems will de
ninieized. :

6.9 Construction Schadule

The tive schedule of reclamation work is shown in Fips. IV-11-1 and
Iv-11-2. This schedule includes the bulkhead construction, filling work,
and construction of breakwater, maim road, utilities which cover the total
area of 890 ha. The total required period for construction including
detailed engineering is approximately 7 years if all works would be done
continuously. This schedule is estimated based on the following:

The required period is estimated based on the equlptent schedule
shown in Appendixes I-140 and I-141;

Filling work should start preferably after the coopletion of bulkhead
structure constructioni

Soil stabdilization work, if necessary, should preceed bulkhead
conskruction;

Hain road and utilities should be completed before the land is tvans-
fered to the users; and

=~ The reclaration work should be undertaken block by block.
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CHAPTER 7. ENVIRONMENTAL IMPACTS OF THE DEVELOPMENT OF THE
RECLAMATION AREA

7.1 General

~ Eavironrental {mpacts were evaluated according to the sacme pattern
described in Section 8.1 ia Chapter 8 of Part I11.

The Following components were adopted as the basis for this study.

Reclaration Avea

- Approximately 890 hectares.

Affected Areas

- Direct influence zone of the Project; and
- MMA

Tice Period for Consideration of Envirommental Tapact

- During ¢onstruction; and
~ After construction.

The preliminary qualitative analysis of the reasonably foreseeable
effects of the developzment of the Reclamation Avea on the above environmen-—
tal indicators was carried out.

7.2 Piobable E=_nvironmenlal: Impacts and Mitigation of Adverse Effects

7.2.1 Eﬁigfing Environcental Conditions and Alternative Schezes

Descriptions of the existing enviroanmental conditions are
given in previous sections of this Part and Appeadix I-59. Alter-
pative schemes, land use allocation, developuzeat policy and
preliminary reclamation engineering have already been discussed and
analysed in respectivé sections mentioned below:

_ Paref Section/

. Description Appendix  Chaptex Sub-section
Study objectives ' [AY 1 1.2
Location and land form of the reclamation
area _ [AY 6 6.2.4
Developzent policy and objectives of the
reclaired area v 4 4.2
Alternative master plans and their general
features ' v 5 5.1 & 5.2
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Cont,

- part/ Section/

Description Appeiidix  Chapter Sub-géctfon
Dredging plaaning v 6 6.5
Shipways and wharf facilities v 6 6.6
Bulkhead and breakwater structuvres v 6 6.7
Relatfonship of the project to national ‘
development plans and land resource use _ .
policies Appendix 1-59
Required size of the Navotas river
extension IIx o A 7.8.6
Physical envirenment of the Project N
Area Appendix I-5%9
Blological environment of the Project .
Area Appendix I[-59
Socio-econonic eavironment of the
influence area B § ¢ 2 2.1~ 2,5

From the environmental viewpoiat, it was decided that the
proposed north limit of reclamation would be at the extension of
the south bank of Meycawayan River. Thus adverse effects such as
probable flood in the Heycawayan River basin, loss of mudflat
areas and narrower tidal range for watér control of fishponds were
elininated.

A.study on the leongth from shore to the tip of re¢lamation
area vs. the indéx of reclamation cost per unit area revealed
that the reclaration can be achieved most econonfcally at the dis-
tance offshore of 1,000 meters.

Considering above mentioned factors for the development scale,

‘the most suitable area of thé deévelopment of about 890 hectare was
determined.

The land uses consfidered for the reclamation area follow the
national policy for development which stressés the iaportance of
manufacturing, 1abor-intensfve and export-oriented industries.

In addition, market-oriented industry were considéred as also
suitable for the reclaimed area since the site is located near
Manila which is the biggest market fn the Philfppines,

Another consideration in deterﬁihing the land uses in the
area was to avoid polluting types of industries in view of the
existing regional environmental policies. Table IV-4-2 shows the

selection of types of industry found to be suitable for the pro-
posed reéeclaimed area.

7.2.2 Favorable Environmental Impacts

Project elements produciag a large nagﬁitude of favorable
effects are discussed as folléws:
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A,

- be sald that the reclamation project will in

to the direct influence zone.

Increase of Transport Mobility and Accessibilfity

Thg_ptop@sed reclamation will provide the land required
for the vight-of-way for the Coastal Road. Hence, it could

e & . _ _ divectly contri-
bute to the fncrease of transport mobility and accessibility

_ For further descriptions, see
paragraph 8.2.2 A {in Part 111,

Creation of New Land

The proposed reclamation will provide about 890 hectares
of land which can be utilized for land developaent purposes
geared towards rmaximizing productive uses that will fnduce
soclal and economic benefits to the region with mininal

- adverse effects and conservation of the existing natural

envirdonnent,

Realization of Land Use Poténtiality

Land use potentiality in the direct influence zone, es-
peclally the district adjacent to the reclamation avea, will
be highly developed for industrial and housing land uses.

Establishzeat of Labor-Intensive and Export-Oriented Industries

As mentioned before, in line with national policies and
strategies, export-oriented, labor-intensive and non-polluting
eanufacturing industries have been located in the reclaiwed
area. Land demand, economic and financial analysis up-holds
the allocations of reclaimed land primarily for iadustrial
uses, with some patches for solid waste disposal, residential,
and other land uses.

Promote Urban Renewal

The reclaimed land will be utilized for attaioment of the
socio-econonic goals of the government whose present thrust is
concerned uwith housing, traffic decongestion, provision of
basic infrastructures, and in general, the enhanceaent of the
quality of life. The project will offer variows opportunities
for providing solutions to pressing urban problems such as the
solid waste disposal problem and the need for warehousing and
P.0.L. {(Petroleun 011 Lubricant) storage space in the area.

Generation of Fmployment Opportunities

" The proposed reclaimwed area will absorb about 35,000
workers when the area is developed by high priority projected
industrial land uses,

Establishzent of P.O.L. Storage Area

The present storage capacity of petroleun in Metro Hanila
fs good only for f[ive days. Increasing its capacity is diffi-
cult since there is an acute shortage of space for the expansion
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of the tank farm area.

The P.0.L. complex, which 1s located along the Pasig
River, had been reconstructed and the activities expanded in
order to meet the demands of the continuous growth of the
Metropolitan's economy. But recently, dense residential houses
have encroached on the complex area thereby making expansion
difficulc,

Under such circumstances, there is a néed for future deve-
loprent sites for P,0.L, storage factlities.

Generally, the basic requirements for P.0.L. conmplex sites
are the following:

- As a safety precautionary measure, the location should
be separated from the urdan area. The chance of catastro-
phic disasters would be greatly aggrevated with the presence
of P.0.L. facilities in an urban avea;

~ For the eonvenience of supply and distribution of oil,
the location must have good accessibility to both water
and land transportation; '

- To prévent an accidentél-outfloﬁ of oil, enough space is
required to provide ofl protection dikes or walls.

In view of the foregoing situvation, ii is belleved that
the location of P.0.L. storage area In the proposed reclained
area will offer great advantageous impact to the Metropolis.

Establishment of Solfd Waste Disposal Area

Presently, Metro Manila has eléven dump sites, the biggest
of which is located in Tondo. Mowever, this site is causing
pollution problems te the surrounding urban and sea areas,

The proposéd reclaration area provides the space for
solid waste from Manila City for about 10 years using the
sanitary layer method, : '
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7.2,3 Summary of Adverse Effects and Their Mitigation

_ Project elements reducing envivonmental quality and expected
mitigation ace summavized as follows:

hdveréerﬁffect

Hitigation

L.

Teaporary water

Spillways will be provided to minimize sile~ 4
ing fn the surrounding area during the
construction., FPor further descriptions, see
Paragraph 6.5.3 C in Part 1V,

Loss of bottom
dwelling area for
sea organisms,

Sea beds will be stirred by the dredger,
thereby changing the water gquality temporarily
in the surrounding area. The environmental
effect of dredging is fnfluenced by the charac-
teristics of soils, oceanographic conditions,
hydrographical condftions, type of dredger to
be used and the size of borrow pit (area)
planned. Therefore by adopting proper dredger
and proper construction management (i.e.,
concentrated dredging at good soil areas) the
adverse effect will be significantly reduced.

Loss of Fishing
grounds, -

Teaporary air and
water pollution during
construction,

Offshore areas occupied by the reclamation

will be sufficfently compensated. To facil-
ftate the fishery and fish carrier boats, the
provision of approach ranps or nodal poiat

areas will be planned at sufficient lacations,
since these facilities will mitigate fisherran's
losses by increasing accessibility to consumer
earket.

Nuisance and inconvenience during construc-
tion should be significantly reduced by
introduction of proper construction manage-
meat and supervision and adoption of proper
construction equipuent and methods.

Probable water and
air pollution

Only light industries will be established,
with provision for sewerage treatment plant.
The locationing of each type of industry has
been determined by considering the labor
intensive (low energy consumption); there-
fore, air contasination will be snall,

There will be possible
pollution from tank
cleaning and
accidental oil spills.

This ¢an be ninimized if the P.O.L. storage
area is properly designed, equipped and
operated,
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CHAPTER 8. CONSTRUCTION COST ESTIMATES

8.1  General

See Section 9.1 in Chapter 9 of Part III.

8.2 Construction Quantities

The quantities for work items were calculated based on the follow—
ing figures and drawings:

Desceiption Applicable Figure Nomber
Land form of reclaimed area Appendix I-109
Existing hydrographical coﬁdition . Appendix I-110
Reclamat fon and borrow pit : Appendix I-120
Classification of borrow pit soil Appendix I-121
Spillway Appendix 1-124
Plan of bulkhead and breakwater 1v-6-2
Typical section of bulkhead an& Appendixes I1-129 thru
breakwater structure 1-134
Arterial street and service road Prelininary drawings in
' Vol. IIIX
Utilities : ' — ditto -

The Tean endeavored to limit the bill of quantities to the minimun
number of price items with accurate rates for operations and materials,

8.3  Unit Price Analysis

Ia addition to that is deseribed in Section 9.3 in Chapter 9 of
Part kI, Tables IV-8-1 and IV-8-2 has been added.

84 Preliminary Construction Cost Estimates of the Reclamation and Yafrastructura

The preliminary construction cost estimates are carried out for
several alternatives as shown in Tables IV-8-3 thru 1V-8-5 and Appendixes
1-142 thru 1I-147.  The cost is split into foreign curréncy component
lotal currency coamponent and taxes.
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Table 1V-8-1

UNIT CONSTRUCTION COST

1v-8-2

_ Unit: 1in pesos
. WORK ITEM UNIT FC LC TAX TOTAL
101, Dredging, Shallow| cu.m 7.49 1.41 1.64 10.54
102, Dredging, peep cu.m 11.82 2.15 2.65 36,62
103, Sand Mat cu.m 41,76 13.19 8.53 63.48
104. Rockfiil cu.m 79.00 68.55 21.43] 168.98
105, Sand pile, #40cm l.o 76.77 18.521 17,08 | 112.37
106, Sand plle,$70cn l.a 124.68 36.68 28.38 189,74
107. ?.C, pile,350x600] 1.m 338.17 | 270.15| 112.60§ 720.92
108. Sheet ptle 1II
109. Sheet pile 1V
110. Steel pipe pile

éSﬂQ&mp PERAE | 14 1,534.40 77.60| 170.00]1,781.40
11. Co ted | :
m Jooupate cell, 1 1. |5,969.97 [1,107.720 1,226.11 | 8,303.80
' ferod, 1, = 20z
nz, Jero L7202 ) cach [ 5,660.00 {1,130.00| 1,210.00 | 8,000.00
' fero = 15
113, Tlerod, L= 133, | eacn | 2,660.00 | 770.00| 570.00 | 4,000.00
114. Tievod, L =170 | cach {1,950.00 | 630.00] 420.00 | 3,000.00
115. Shield Sheet sq.o 45,40 39.80 14.80 ] . 100.00
Note: L€ — Loval curreocy component and
YC - Forega cunrendy comporeat
Table 1V-8-2 HOURLY COST OF CONSTRUCTION EQUIPHENT
Uni;i in pesos
EQUIPMENT FC LC TAX TOTAL
R-1. Dredger, 4000 PS 4,193.0 503.0 894.0 { 5,590.0
R-2. Pile driving ship, B-40 906.0 108.0 193.0 { 1,207.0
R-3. Crane ship, D-22 484.0 58.0 103.0 645.0
R-4. Tug Boat, 2000 PS 314.0 37.0 66.0 417.0
R-5. Barge, 60 n3 113.0 13.0 24.0 150.0
Note:  LC - Lovel custensy compon<nt 2nd
' FC  ~ Fottign cumency componeat



. 1OR0Y SO YL 10 UOLINUEdOF J0 yoriod oy FUIpnlaxg (1 imoN
93088 _.e.m.g qu? 161'9¢ \ DRESLL | SELH0T _so.e_..; §.§_U UL ELTT LISTLT | Re805E | L90SL | moy
0 S-S 06T'C | 06%'0L | TTE6 | LLYST | ICE'Te | LICWLD [ I6SUS1 | 96ETC | eIws9 %0[ votuTIvoD wyg
| o 000t | 000SY | uopmUOdwod A1t
PI008 | €98'6 | 0STUT | 106%C ‘_&.m.ah L LITS6 m ﬁn.wi L09'E1r | STTRRTL] 616'S5T | 296608 | £oT'%89 S oy
¢y | BES TEOT | SELT | ewH'BL | 26TS ) LILOL | weSTT | 92979 S0SR | ORS'SL | TeSuC | %9
016'T | 65 sser | osert 1ozeest | gewe | tere | eost | oscts ou's | esott | o5t | e “dng W MR 19Q
6PUTL | 9968 | CLR'CE | 0166 | CIROPD | 19998 RIERLT | SELSLT | Rouevot| ovitot | 6reoes | sorses 18302,
OSSPT | £6L°1 | SLL9 | 28ES | €OT'BTT! ZICLT | #OLSE | LeUSL | OSLROT | G¥EST | 99TSS | SEUSIT 48T PHAD B 30N
661'8s | STt ?8.5 m 826'CT | OSYLIS| 6T69 | PISTPL| L3CO0C| B6EPLN | S6CLNI | €90ITL | 095006 _ 10207 Q0§
08¥'L Ta s | ooevy | zozen | 9T | aRey _ wre | ovear e | o | osess jmoy
| | | h | 216 T [ 1s8T | oors me - ououdopy,
_ * “ % nTR | LSOt 6957 | 865w ng % JomMOg
8ESCT | 8591 (o | 929 | BLECT | BEET | MOETI ¢ 9ETR | eC0C JOSLT | RLTOT | 91C'0Y mey,
W _ ‘ ~ 6I9°L1 1 LYY ¥ET'6 | 8E0% me
_ STETT €091 | oL | BLT® e oPmiomon
9$0'13 _ TP L 69T's | ssv'e | 0spOT | 26¢T ﬁ SLS'Y | £86'C | 9SO'S1 IROO'T | ISOL | 966'S toao
! LisR _ I #86'% S nmd
m (rs'e | et 850'¢ 1957 4 armurTIQ)
90501 | 066 $9's | Ts¥C Y7 | e | OIT9T | se8'e | SL9LT ) 089N £99'07 | TESS oL
! OMOT | LZVT | 6SEIL | LIS nie
_ | 2T | gss 2006 | S141 ne  Addm e
B6S°ST | PRI | 659'9 | SIR'S | 9esly | LSL'S | OTLLT | 6LO'RT | 1T¥8y  90L'9 | TISOZ | #0117 1m0y,
REFST €260 | SIXOT | LROIT g
CRE'TT | CRI'C | £RUG | LI0'0Y N4 proy
£YYI0% | TIT'9S | STG'OR | REC'RST | FST'969 |TI0U6 | SETUST | weR'Lyy 19303,
69'9LT | SO9'RY | LSTULS | LySUORT n
SS9'LET [69RPC | 1405 | $aL0SY nd _
_ _ IOTRT [ RavET | 1pE'TY | TO9'9IT 16 uopmwmdoy
ol | sexvy | 3] 104 Moy, | woxty | 207 | a0 | [moy | wNoy | 007 10, | VOIS IWO
14 | . ©AlE _ manta |

(s9972d §L6T UT 000.4)

(

'y JALLVNEELTV = NOILLVRV'IDEY EHI J0 1S00 ¢£-g«Al OTQUl

Iv-8-3



puOY [EINTOY S 207 UONEWBAL j& uoriod ows WuIpRINY (1 010N

9T0'88 | 69RO | 98608 | 161'9C | GSVOOR | DLKWOI | ISSTZ | SL0'0Ly | 1OC'GLTLITINSLL | ZTUWRE | LOUSSL | oy,
2008 | 986 Tt | 06T | S10te | sews | 108%0T | ORTEY | 00C'OTI s | oeie GRS | Ol USIRNGD yg
| | 000'st | o005t | | voumUCwoD Aty
STO08 | E9NE | O9TLE | T06TC | wRINEL | 9TES6 | S10TSOT . SELTLw _oqf;.“Ta.Si :q_al £97°6%9 | oL
98w | SES | TEOT | 6L | 06G6C | 00'S | ERITL i L09GT | R19TY _x,.x._x | sszo1 U sesit | 49
0167 | 65t SSCT 96U | 0999T | U9PC | SSPL | WUST | seUlr ISWS | LONOL | I905T |y d0s g g
SPUTL | 996 | TLRTT| OIG'6T | vE99S | 69996 | SLUSRL| USFU6T | NEO'CRO'L[9CI9RE | 6160LT | SRS'GLY oy,
0SSP | S6LY | SLL9 | TRE'S | 66TUSI | PEDLL | SLTLL | O69'RL | MTLSOT | LTTT | wRUES | 4lgsTl WL DYAQ % 'J0Id
sorss | euve | oseou) stew | sevoes | SEE'69 | 00U6YU | 09U'WIC | TGRSR | LOGOTT | SCL9IT | 89T10S 1m03 ang
oRe'L | 66 WO | ORTY | SOM6T | 985 | 4TE'® | 19501 | SRRRL  |wewt | GaN'S | 82500 . moy
| 26501 S601 | 900C | 1sws | s ououdstel
| | EEER ISLO'L | £8ST | Li9'® 1 P Jom0g
RECT| BSST | nel | 'y | SgeT | Tes't | sorgn , WIOL | 9SHEE SIST | LBST | asis moy,
“ | ST (2161 | fevs | 9usS 108
_ | Se6Tt |08t | 0L | LT ma  otmemdg
SSO'IT | TEM'T | 691% | st | 060 | LIST | $96' | SIC'v | OZST |BW0T | ovEL | 26l 1m0y
_ ,ﬁ : wewfestr | mry | wsse | s
ﬁ | 59 | vow 890°C | Tws: e omtujeig
0501 | 066 $99'S | ISRE | LOT'EX | 06C'L | 08991 | L60'S | OL¥'RT | LL¥l | £sTHL | OSLe 1oL
_ | ‘ m UL | 426 seze | seo ma
k, | 2T | eSS Y006 | ST | mE Addm ok
S65ST{ wTT | o9’ | SIRY | sTeRe | OR'Y | ZHOT | CIROT | M [7Te | cogI | segTc | mol
m | wree et | oozRvr | ozectt | md
_ n | £86'TC | €8T ‘ £8L6 | L1001 ‘ 18 pooy
_~ W €rPI0 | TIUOS | SL69R | R6UNST | SSI'96 | 006 | 65TIST| vegise | mol
_ 69Y'9LT | $99'E | (STLS | LrSOST | @
_ ; $S9UST {6owee | 19075 | swost | mg
_ | L UE0T8Y l8sweT | 161> | 209911 | 1@ uopewesy
MmOLTTWREL T 901 | ded | (mOL | WeAeL | 207 [ Jod- | (moL | wewel % 907 | 404 _ UOCHALINO]
: 14 ) Al g IR A
it

(sod1ad 16T ©F 000,48

IT JATLVNYELTY = NOLIVWVIOEM FHI JO IS0D 4=g=Al 9TqUl

1V-8-4



'PROY TINTOD O 10 UORLWIER0L IO uOLLod Sl SupapINY {1 oI0N

ST0'88 | éveiol ~2&._3 16190 SOTRRL | GRY'ZOT| LCYOTT | S1T'S9% | 880°GLT|LSMILL | LIFOSE | »I8'9SL oy
2008 9%6 9TL'E 062'% 6v9'IL | L6 | 090'0T | TETTY | OST'OLI | L8F°ST | Z6R'IL | T08'89 %OT uoBUTIUCd Wiug
000°st 000'ST | vonmusdwos Asuny
PLO'0R | £99°6 QOTLE | 106'TE | #8914 | S9T'CE | LOC'00T | ITE'Tl0 | BOR'LPT'TQLESST | SU6'C0C | £10'889 1meg,
£95'y 855 50T $6L'1 W06C | TRO'S 1C6°0T | B90'ST | B09'TH [ TOS'R 8L8'91 Ll %%
o6’ 6s¢ SSE'T [ 96TT | wS09T | BsUE LBTL SLT'ST | 68Uy | 8998 IHO'TL | 61083 %e ‘dng g g
SrLTL | 9968 ELE'CE | OI6°6T | 696189 | 969'wR | GLUTRY | #LY'¥RC | IOFEPO'T| 00L'THY | $6T'9LT | 99¢'$29 moy,
0S5'pT | €6LT SLL'9 T86'§ OLTOCT | 6£6'91 | 9L4'9C | SER'9L | TE9'S0T |OPE'RT | &STSS | £60'STT Y%ST  PHAO W 30
66188 | €LTL B60'LT | BTE'CL | SLOMITE | LSLLS | £RLSPI | GLELOL | 6OLPEE [OST'EIT | 9E0MITT | £4E°008 {m0)-4ng
08Y'L 646 15¢'2 081’y LER'ST | TITY (455 £oT'6 SITLL | p6T' £6¢°¢ 1£5°6 [moy,
5006 $ST'Y LT £10's me ouoydor,
LT3 6£0'7 95¢' | BUS'P g W 1m0g
25ET | BEY'L YLl 929'¢ 1504 | 086 GREHT | SCHS PPE0L [ 0FL'E 8LT'91 1 9101 mox
IPLY 1LrTT PET'S 5L0'9 g
“ STETT  (L09'T | w0l | RLTW g olvidmMOS
9501 | LT 691'S $Ev'y 08L'0T | 60S°1 656 mﬂz.,. 950'ST | 800'C T804 96'S ™oy,
£15°8 LR #86°¢ STV g
. 5y | vew 890 | 1882 14 sffourog
905°01 | 066 £99's s8¢ 16597 | 765t TOU6t | LER'S $L9'4T  10RY'L LYoz | T8 oy,
gOY'91 14211 G65¥'T1 | LTRE 1 g
P %Al S SR B $00'6 ST * Hg  Addn Iomgy
665'ST | T 6£9'9 9189 LR9LS | LTS SOTYT | 90091 | 1Z¥'RP 904’9 90T | vOTIZ | Mmooy
BEY'ST (IS¢ | BTROL | 801 | e
£86'73 | CRT'C £eL'é uoer | 1 _peoy
Sor' 0P | TIT'9S | CE6'9% | BOL'RST | SST'969 [IZOL6 | 6LTIST | weR'ley | Mol
_ 969'9LT | SOYRL | LSTUS | LPSOST me
§S9'LET [698'0D | IPOTS | SELOST ng .
LEO'ZRT (RBY'CT | Irg'ly | T09'911 1a  uopcwooy
Hﬂo.rw ROXT], 0] 104 (w30, KON 207 ﬁ.ﬂoa THOL _Ezﬁ. m Es] 40y | [T (P Te ]
14 Al € BEISE |

(590728 6{6T VT 000.4)

(1

IIT FATIVNYELTY = NOILVWVIOHY FHI 20 IS00 ¢=8=Al 979%l

Iv-8-5



CHAPTER 9. FINANCIAL ANALYSIS

9.1  Efements of Financial Analysis

Financial analysis wag conducted to forecast the financial perfor—
mance of the reclamation project. The result of the analysis {s shown by
the net surplus of cashflows which 1s the balance between the income and

the expenditure of the project. The income is comprised of the follow-
ing sources,

Revenue of the sale of residential and industrial lots on the re-
clatimed area;

Contribution of funds from the government agencies for the construc—
tion of fanfrastructures} and

~ Borrowings from banks and other financing establishments.
The project expenditure is comprised of the following items:

~ Engineering and construction works

- Interest paynment;

- Repayment of loans;

- Land acquisition and conpensations;

~ Mailntenance and administration; and

~ Subsidies for the purchase of residential lots.

Major elements of revenues and expenditures are studied in the
folloewing sections.

9.2 Land Values

9.2.1 Surveys
Market values of 1ots on the reclawrmed land are needed for
the determination of the financial and economié¢ viability of the
reclamation. For this purpose, existiag prices of open land lots,
+ mainly 10 the wmunicipalities of Navstas, Malabon, Valenzuela and
Quezoén, ete., were surveyed.
Sources of information weve:

- Fair market values repgistered at the assessor’s office In
the municipality. '

- Valuation by staff of private developers; and

1v-9-1



A.

~ Sale advertisements in the newspapers.

Fair Market Values Registered at the Assessor's Offfce

Each municipal assessor has a table of fair market values
of the land per sq.m for the lots within the wunicipality for
assessment of annual municipality tax.. These fair market
values were established in 1977-78 and will be revised again
after 3-5 years. The values wére détermined by veviewing

records of sales registered in the years before the revision
of 1977-78. :

Since 1977/78, there has been no change in the announced
fair market value. Conseéquently, these values become less
accurate as time passes, Furthermore, the price of transac-
tions, as is generally known, is often registered at a lower
price in order to alleviate tax levies,

Although the fair market prices indlecate considerably
lower prices than the actual level of transactions, the
prices in the assessors office are the only source of systema-
tized fnformation. Table 1V-9-1 presents the suzzsary of fair
market prices (Sometimes called “the government price"), in
Navotas, Malabon, Valenzuela, and Quezon.

Table 1V-9-1 FAIR MARKET VALUES FOR LAND

Unit: Pesos per n2

Land Use

Navotas ] Malaben Valenzuela Quezon

Conzercial® | 150-300 | 120-420 70-300 560-1,500

(Commercial Complex
© 1,500-2,200)

Industrial” | 150-300 | 120-420 70-300 ~ 520-780
ResidentialD | 150-300 | 120-420 70-300 60-780
Rice Ffield 3.0 4.0-5.0 3.0-5.0 -

Rishpond

2.5 3.0-10.0 2.5-4.0 -

Source:  The assessors of municipabities Bsted above, Avgu, 1979,

" Notes: §) Excepl Quezon City there is no differeooe of market value emorg the land use categories,
Assessed vaboe was oblained by multiplying 0.5 to the shave vakues for Commercial and Indusibal
kots 2rd 0.3 fog Resiential bots in 2Tl cities.

Private Developers & Real Estate Dealers

The team approached a few real estate dealers to deter-
wine representative prices of residential, corszercial aad
industrial lots in the cities within the MMA. (See Appendfxes
I-148 and I-149 for the price estimates of private develop-
ers). It was found that land price information of thesge
realty dealers was based on their own sales and hence an
accurate average range was difficult to determine.
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Mlowever, the data In geieral reflected a unit price for
normal commercial land two times higher than that of residea-
tial lots in the same municipalfity,

For the industrial zone, unit prices were higher by 30-

' 50% than the residentfal area. For lots located in an area
- where no explicit zoning boundaries are established, the unit

prices were similar to the resfdential lots in the surround-
ing area because of possible adverse effects of fafrastructure

services which may be necessary for industrial establisheents
to construct,

Advertisements in the Newspaper

Land sale advertisements in the Bulletin Today during
the 21st to 31st of August 1979 were exanined to find the
distribution of prices per square reter #n and around MMA,
Appendix 1-150 fs the surmary of the data. Since the realty
dealers and developers usually propose some reductions in the

course of negotiation, agreed prices were not available from
these data.

9,2,2 Conclusion

A.

General

The wide range of land prices as described above indicates
that a number of assunmptions are necessary to find the average
land price, for each category of land use and location. For
the reclaieed land of the project, the necessary detailed as-
sumptions cannet be established at this stage of the analysis.

In the financial and economic study, the overall average
price of comzercial, residential and industrial areas in the
reclaimed land, not the estimated price for each of detailed
classified lot, are based on the following findings.

Findings

1) Comparing the lot prices in Navotas-Malabdbon, Valenzuela,
Quezon City and Makati, the prices are highest in Quezon
and Makati., It is likely that the prices will be the
lowest in Navotas-Malabon area.

ii) The prices of land in cormercial area is approximately
twice that in residential area. The difference in prices
between the industrial and residential lots is not as
large as between residential and comzercial aveas.

1V-9:3



i11)

The The study team's findings of average land prices per mz
fa these districts are summarized below:

_ Navotag, .
Land Use _ Malabon  Valenzuela Quezon
Cormercial 500 600 - 800
Industrial 325 450 - 550

Resfidential 250 : 350 400

C. Estimate of Prices on the Reclalmed Lands

land

The major factors which will affect the price of reclatmed
are the following:

Since it is quite likely that the reclalced land can
hardly support multi-story buildiags without additional

‘civil works for stabilizing foundation, the market value

of the reclaimed land will decrease'

The use of land in the reclaimed area will be regulated
to have sufficient open and green space just like that
in Bataan Export Zone. This regulation will reduce the
ragnitude of actual land utilization therein as compared
to other areas outside the redemption, thereby resulting
in a lower prices per square ecter}

Since power, water, sewarage system will be provided at
the boundary of lots before the sale of new lands in the
industrial zones, higher prices will resvle;

Wharves of the reclaiced islands will be able to be used
for direct shipment by the establishzents located on the
reclaiced lands., MHowever, if necessary, a port struc-
ture could be developed into container operation andfor

‘publie port, serving as part of Hanila international and

dorestic port; and

The reclaimed area will have better accessibility to the
center of Manila, particularly to the North port (Domes—
tic) and South port (International), through the Coastal

" Road and R-10, Also, ft will have road services to

Quezon, Makati and other places through the network in-
¢luding C-3, C-4, C-5 and C-6.

The majority of residential lots will be occupied by

people who work in the éstablishments located in the industrial

area

of the reclaimed land. The market price of these lots

should be higher than that ia Navotas and Malabon, but lower

than

in Hakati. The price will be conpetative with that of

Valenzuela and Quezon.
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From the conservative viewpoint, the Mid-1979 price in

Valenzuela was adopted for the price on the reclaimed land.
That i{s P350.00/n2.

There will be no large scale commercial or shopping
complex on the reciaimed land. Cormercial and business areas
will be small and located along streets and in town center

areas. The price is estimated at ?600.00/m2, theé same as
that of industrial lots.

In case of industrial lots, they will have many locational
advantages over residential lots. The establishzents located
will even have more advantages than those located along EDSA,
The establishaents will also benefit from the reduction of
transport costs,

The prite of industrlal lots will be higher than that of

Valenzuela and Quezon. It has been adopted as P600/mZ on
reclaimed lands.

In sunmary, the prices of land in the reclained area in
1979 prices was determined as follows:

Residential lots 2350, 00/m?
Commercial lots PG00 .00/’
Industrial tots F600,00/m?2

9.3 Income Required for Land Tenure

In determining the required income for housing expenses, the ex-
penditure on land tenure is taken into consideration. The expenditure
for the cost of dwelling construction is excluded at this stage of the
study because there are a number of uncertain factors associated with
the cost estimate of a dwelling unit, such as the spacing, materials,
design, availability of saving funds, etc.

9.3.1 Affordability

It is assumed that the lots of residential area avre sold out
without installwment. But, the percentage of the incore which is
~ spent on the land tenure is usually measured in terms of eonthly
incore. Accordingly, the comparison of the sale price and the
alffordable amount of monthly expease is conducted by converting
the sale price into an equivalent monthly instalimeat amount over
25 years uader an iInterest rate.

Interest charges applicable to the leoans for the land and
house acquisition vary betweén 9% and 20%Z. The rate of 127 is
assumed since it is used by the Development Bank of the Philippines
for 1ot and housieg loans. .

According to the BHA staff and based on other studies such
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as Daggat-Pagatan Projecty the amount of income which can be spent
on housing (1aad plus house) 1s considered to be a maximum of 20%,
In this study, the maxi{mum affordable expenditure on a land lot is
assumed to be 15, 12, 10 and 8%, according to the level of income,
respectively. The above fipure is determined after considering a
an allowance for dwelling construction expendlture. If the monthly
payment to cover the developuent cost exceeds by far the monthly
affordability, then there will be a smaller demand for land purchase
or there will be a need té subsidize the balance between the pay-
ment and the affordable expenditure,

Household fncome of those who would demand the lots on the
reclained land are classified into four groups, each with an
average monthly facome in 1979, 1988 and 1998 as shown ia Table
IV-9-2. The upper middle class and the social class are taken to
represent those living in the residential area. 1Tn 1979, the
tonthly iucome was P1,250 and P400 respectively, of which the af-
fordable expenditure budget for land tenure is P150 for the former
and P32 for the latter. These anounts are assumed to increase 3%
p.a. for the years over the period of cosstruction, resulting from
the growth of the real GNP of the Philippines.

Table IV-9-2 AVERAGE HOUSEHOLD INCOME AND AFFORDABILITY
IN THE RESIDENTIAL AREA OF THE RECLAIMED LAND

Annual Income | Monthly Income) MMA
in 1979 Prices in 1979 Prices in parcent (8) | B/month, 1979
Higher Middle 24 000 - 3,000 (15} 300
1979  Upper Middle 15,000 1,250 (12) 150 2}
Middle © 9,000 750 (10) 75
Social 4,800 400 (8) . 320
1 Higher Middla 31,300 2,608 {15) 393
1588 1) Upper Middle 19,604 1,633 {12) 196 2)
Miadle 13,760 . 975 a0 98
Social 6,300 525 ' {8} 42 2)
1 Higher Middle 16,312 3,026 (15) 453
19931) Upper Middle 22,695 1,891 (12) 27 D
Middle 13,617 3,135 {10) it4
Social 7,262 605 (8) 48 2)

Notes: 1) {tisassumed that the household income increases by 3% p.a.
2% These two classes are adopled for studying the subsidies.
3} Anexample of monthly income distribution is shown below.

Examgle of Monthly Income Distribution *

Percentiles " Moathly Income
10th 220
20th 340
30th 430
40th 480
50th 600
601h “130
70th : - 900
£0ih 1,230
S0th 1,620

* Sourte : NCSO,quoled znd adjusted to that of 1978 by the Second Feasibility Study of Dagat
{}aggl)an (NHA, Llewelyn—Danies Kinhill Fiy. Ltd. and Sycip Gorres Vehyo Co., July
978), T _ _
1) NHA 3nd Llewelyn--Denis Kinhill Piy L1d with Sycip Gorses Yelayo Co.  The Second Feasibidity Study of Dazat
Dagatan, (July 1978). ’
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9.3.2 Subsidies

If the required monthly payment to cover the deévelopment cost
exceeds by far the nmonthly affordability, there will be a need to
subsidize the balance. There are a number of types of subsidies
which can be considered for such a kind of housing development
project. 1In order to hold a simplified presentation, it Is assum-
ed that these subsidfes will be associated with the development
cost of the land. The balance between the allocated cost of the
dévelopment of a residential lot and the present worth (1 = 12z,

n = 25 years) equivalent to the ronthly affordable allowance of
a household fncome is assuned to be covered by subsidies,

NHA usually finds that the financial source of subsidies is
the surplus resulting from the sales of industrial/commercial lots
fn the same project. This project would follow the same policy of
subsidy firancing. The total amount of subsidies in the sales of
residential lets is shown in the Appendix I-151.

Since the developaent cost is estimated to be P40l - R469
per square meter of the open lot in the residential area, the sub-
sidies are determined to fill the balance between the average
allowance of income on land tenure and the developzent cost of a
lot based on the above cost. The forecast amount of total sub-

sidies are shown in Appendix 1-151 and the figures for the alterna-
tive plans are shown below:

Total Amount of

Alternative Nusmber of of subsidies in
Haster Plan Fanilies P million

1 4,274 116.72

11 12,754 346.24

111 8,734 236.72

9.4 Cost of the Reclamation and Infrastructure

Appendixes 1-142 thru [~147 present the estinated cost for the alter-
native Master Plan, respectively. These costs are summarized below in
financial cost at 1979 prices:

Alternative 1 2,143 million pesos
Alternative 11 2,174 willion pesos -
Alternative TI1 2,155 million pesos

The Alternative II registers the highest cost since it contains the
largest area of residential use arcong the three, while Alternative I pro-
poses the laxgest industrial zone.

The Alternative 111 is a nidpoint plan between Alternative I and II.
The coét of infrastructure construction in the Block-I is shown

separately since this construction is scheduled to start in 1993 after

the Block. is filled by garbage dupped as engincered fill (See Sub-Section
2.2.9 of Part V).
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9.5 Source of the Funds

The offshore reclamation and construction of the infrastruicture
would require fantra-minfstrial adjustement for the preparation, implementa-
tion and funding of the project. A considerable amount of the funds
would be procured from the private sector because the total amount of the
required cost exceeds the amount which ean normally be fncluded in the
ordinary budgetary allocation of the government. :

To facilitate the management of the implewmentation of the profect,
it is proposed to establish a public corporation with the patd fn capital
of P20 millions, which is to be paid by the Governcént. This corporation
would be in charge of supervising all of the preparatory enginéering,
construction and the sales of the open lots. The contributed funds of

' the govermment agencies and the loans from banks would be ranaged and
operated by this corporation. '

In this study it is proposed that several kinds of infrastructure
construction be financed for this corporation by the appropriate
government agencies. On the other hand, the reclamation cost shewld be
=ostly covered by the loans from the banking consortium, which will be
repaid fron the revenue Erom the sale of the lots.

Infrastructure construction is divided into the sectors to which the
respective government agencies should be responsible for financing the
cost in the appropriate years. The cost includes the indirect costs and
physical contingencies. The arount will be disbursed in the years based
on the construction program. This information is showm fn Table IV-9-4,

The loans from financial iastitutions are estimated to be approxi-
mately P1.20 billion to be borrowed during 1983 — 87, which would be paid
back during 1988 and 1989 from the revenue of the sales of the lots.

The bank interest is assumed to bé 12% apnually, which is the normal
interest rate on the loan of Philippine Development Bank for housing and
development projects. The proposed scheme is shown in Table IV-9-3,

Table IV-9-3 BORROWING OF THE PROJECT

(P '000 in 1979 Prices)

Borrowing

Alternative _ . 1983{1984{1985{1986 ;1987 {1988 {1989{1991119913 {Total
Repaymeant: : - .

1  Borrowing {1001 300{ 250( 4007 150f | [ . § | 1200

Repayizent : 6501 550 1200

11 lrorrowing | 100( 300f 250] 300] 250f [ | aso] | 1350

Repaynent 650f 550 156] 1350

Inx  Borrowing | 100} 250] 300¢ 300{ 2s0f | I | . | 1200

Repayeent : ] 650f 550 . 1200

Soarce:  Quoted from Appeadix 1153,
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The 1evenue from the sales of the lot will begin to be recelved
after 1988. In this study it s assumed that all lots will be sold for
cash. No long period installment payments are’ assumed in order to
caintain a simple analytfcal presentation, It is quite likely however,
that the installment payments by entreprencurs can be accépted. : In that
case, it is understood that a bank loan to the establishment for the
mortgage of the land would be contracted so that the corporation would
receive the arount ifwmedfately. Appendix I-152 presents the fovecast
revenué from the sales of the lots.

9.6 Avéerage Cost of the Reclamation Area

The cost is aggregated into the total as followsjin 1979 prices,
which does not include the cost of the reclaimed portion for the coastal
road. In order to find out the cost allocation for residentfal zone,

industrial zone, etc., the total cost is broken down into fitems as shown
in Appendixes I-142 thrue I-147.

(P "000 in 1979 prices)

. " Block |  Block Block ‘Block
Alternativa 1 It III iy Total -
I 368,849 | 458,648 | 539,968 | 775,383 | 2,142,848
I 368,849 | 458,814 | 539,661 | 806,458 | 2,173,782
i1 368,849 | 458,482 | 539,789 | 788,133 | 2,155,253

The cost per m is calculated resulting in the average coOst as shown
in Table IV-9-5, The cost per w? for residential area is higher than
that of the industrial zone since the forcer requites intensfve networks
of infrastructure which are requisite to have a high land value as

evaluated iIn Section 9.2 of Part IV. The figures include all costs up to
physical contingencies. :
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Table 1V-9~5 AVERAGE COST PER M2

(Pesos in 1979 Prices)

R Residential Arvea Industrial Aréa
Designation I _ - s -
- Ale. T [Ale. ¥T | Ale, FII | Ate. 1 | Ale. ¥I | Ale. 11T
Block I (2. | 359 | 359 | 1359 - - -
b | 445 445 445 - - -
. (354.2)] (354.2)] (354.2) - - -
slock 11 || - - - 248 | 252 249
- b. - ~ - 1. 267 273 271
L - - - (1447 | (1278.4) | (1433.8)2
Block 111 12 - 388 - | 265 279 | 271
o b, - | 415 - 281 299 291
- (160.2) - (1356.4) | (620.4) | (1222.0)
Block v |2 - | 319 340 241 257 254
b. - 403 421 261 2717 | 285
(535.9) (369.6) | (2266.0) | (948.8) | (1191.2)

Remarks: 2. The cost of the net area orly is included.

The cost of the sepvice rozds in both the residental and industrial area is inchsded. (See Appendives
I-342 thra 1-147)
Notes: 1) Onherhezd, profit and other fléms Jos o to physicel pontinger<ies are inchaded by multiplying 1.5125.
2) C )indicatesthe pet areain 1,000 m2,

3) The cost for parks, open spzoes for uidities and arterial stecet as well 2s land 20quisition 2nd compen-
sition (fishery compensztion) are not incloded [n the above unit averaze cost.

If oae reclamation block is developed into a residential area, the
developuent cost facluding the paved streets, water, sewerage, power,
telecormunication and drainage systems would be P40l per m2. On the
other hand, if the block is utilized as an industrial area the average
cost would be P276, less by 30X of the residential area. The average cost
for the industrial area fs less because their infrastructure network is
less complex than that of the residential area,

9.7 Statement of income and Expenditure

Incozes and expenditures of the reclamation corporation are estimated
and shown In Appendixes I-153 thrue I-155. In this estiwmate the loan
interest is estimated to be 12Z annually. No equity receipt is shown in
the tables since aay recelpt or dividend is part of the surplus, which
developnent projects. ’
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The contribution of the government agéncies, loans and repayment,

interest payment, and the administrative coasts of the corporation are
all included in these tables.

Assuming all construction work fs completed in the staged progran
durfng the years of 1983 ~ 1992 and the salé of the lots advances under
the forecast program, the surplus of the corporation (virtually, it is
a revenue to the government) and fnternal rate of return would be as
follows based on 1979 prices of million pesos:

Included | Without Discounted
Altemative Blocks discounting| at 15% TRR
I | T 3,697.6 713.6 | more than 60%
| § G I~V IV 1,410.3 260.3 " "
LI I IV 2,418.0 478.2 vwooooom

The incore and expenditure flows indicate a feasible veturn for all
cases. Alternative I presents a higher surplus than the others because
of the larger area in the industrial zone. Alternative II presents the

lowest surplus because of higher development costs for the extensive
“housing area.

v-9-12



9.8  Sensitivity Analysis

A calculation is made based on the assurption that the costs might

fncreases by 207 while the revenue from the lot sales are not changed,
The vesults will be as follows.

, Included Net Surplus (B' mil.)
Alternative Blocks discounted at 15% IRR
I | RO R4 382.3 33. 87
B3 LTy 86.7 8.9%
111 I~ IV 146.9 23.5%

1f the lots are not sold as forecast, for example, one third of
industrial lots and residential lots recain in the corporation, the
revenue decreases by one third resulting in the follewing surplus.
‘Alternative I presents still a higher sourplus, but Alternative II has a

nepative PY¥ and Alternative IIT has a modest surplus.

Included Net Surplus (P' mil.)
Alternative | ., 1o discounted at 15% IRR
1 I~ 1V 68.6 12.12
Il I~ 1V -398.2 -
11 1~ IV -226.3 -

If the cost increases by 20% and one third of the lots are not sold

resulting in the deficits for all alternative cases. Arong then,
Alterpative I has an rodest deficit.
_ Included Net Surplus (B' nil.)
Alternative Blocks discounted at 15% IRR
I I~ v -4500.0 2.7%
ILi I 1V -745.3 -
111 I~ IV ~557.5 -

Through these sensitivity tests, it is found that the Alternative
Master Plan T of the reclamation project is the cost financially viable

plan,

liowever, it is found that the financial performance of the

corporation is very sensitive to the changes in the developrent cost
andfor the revenue generated from the location of business establishcents.
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0.9 Marketing Strategies

Sales advertisement for the new lots would be conducted by the
corporation and the sales campaign would be extended to the entrepreneurs
in foreign ¢ountries as well as to those in the Philippines.

A success in the development of the Bataan Export Processing Zone
should be taken Into account.  The merits and demerit of the custom-free

zoning and adoption of location-encouragement policies should be studied
extensively. '

The land use zoning for the industrial sectors was presented in
Chapter 4 of the Part IV, which was proposed after forecasting the growth
of these sectors in the country or in the MMA. However, site sélection
factors of entrepreneurs on the lots of the reclaiced area have nét yet
been studied. Before the conpletion of the reclamation;, during the next
ten years studies should be conducted to explore these factors.

The market price of the lots has been estimated as an overall
average. There would be a range of pricés due to the differences in
position, scale, zoning, etc. The price would also be inflienced by the
land use zoning policy and regulatfons of the Hetro Manfla Commission and
_ Ministry of Human Settlement. The price differeantiation and these

influences are the subjects to be studied during the years of con—
struction. .
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CHAPTER 10, ECONOMIC ANALYSIS

101 Cost and Benefits of Reclamation

10.1.1 égjﬁstment Factors

Adjustment factors to be apblied {n the estimate of econonic
cost and benefits are the same as those in the econonic analysis

of the road project (See the Syb-Section 10.3.1 in Chapter 10 of
Part I1I1),

10.1.2 EBcononie Cost

The econonic éost of each alternative is shown in Table 1IV-10-1
which is surmarized from Tables IV-8-3 thru 1v-8-5.

10.i.3 Econoai¢ Benefits

A: Rent of the New Land

i) Background

When a land reclamation project such as under study
is implemented, it usually takes about ten years or more
fron the tire of feasibility study to that of cozpletion.
Hence, it is practically ippossible at the stage of fea-
sibility study to determine the economic value of land
utilization, allocation of industrial land use, and the
nagnitude of each establishment to be located.

Also, the estimated cost of the production input
requirements for the establishzeats which would settle
in the reclaimed lands such as eaergies, manpower, build-
ing and equipment, raw naterials and the subsequent eco-
nomic gains are meaningless to forecast at this stage
of the study because there are lot of uncertainties
involved in the estipate.

Under these circumstances, it is considered reason-
able to measure the economic benefits by finding the
margin between the narket price of the land and its cost V
because the land will be purchased at a mavket price by
the lecated establishrent which, in turn will arortize
‘the purchased cost as the cost of cutput for years to

' come, The eatrepreneur wust have confidence to gain a
" surplus in the sales of his output or otherwise he would
" nol set up an establishzent on the reclaimed land,

I/  The marginIciwncen the market prive amd the cosl of sapply is calied “reat™, which is competitle with the oonept
of consumdrs surplas. A referene s E 5. Mishan, Elements of Cost-Benelit Analy sis Union Uniersity Books, Lecden, 1975
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Table IV-10-1 ECONOMIC COST OF THE ALTERNATIVES

Bloék(s) & 1}, . . ,1)|Shadoved |Shadowed Tétal of

Alterna- | Infra- ig:iign Eggil' Yoreign |Local Shadow &
tive structure Cost Cost Con. Cost,

tncluded (1)x1.15 | (2)x0.98} (3)+(4)
(1) (2) (%) ) (5)

L BL ~ BILI - 757,067 350,858]  870,627{343,841 | 1,214,468
B1V 454,6381216,007| 522,834}211,687 134,521

Infrastr. for BI 36,191] 40,986 41,620 40,166 81,786

Total 1,2&?,896 607,85111,435,081]1595,694 12,030,775

1L BI n BIII 758,1671344,312{ - 871,892(337,426 | 1,209,318
BIV 476,075] 225,514 567,486(221,004 | 768,490

Infrastr. for BI 36,191] 40,986 41,620] 40,166 81,786

Total 1,270,433 610,812 1,460,998] 598,596 | 2,059,594

111 BY ~ BYIX 756,814) 350,817} 870,3361343,801 11,214,137
BIV 465,213|220,437| 534,995]216,028 751,023

Infrastr. for BI - 36,191 40,986] 41,620] 40,166 | 81,786

Total 1,258,218 612,240[1,446,951§599,995 | 2,046,946

Note: 1) From Appendix 1156 thya 1158

ii) -

Market prices of land

1v.

Land value on the reclaimed land was deternined
after surveying the market prices in the areas fron
Navotas &0 Quezon, as presented in Section 9.2 of Part
The detersined market values of land are surmmarized

below, without classification by industries.

Industfial lot :
Core=ereial lot :
Residential lot :

® 600/a? in 1979 prices
P 600/m?2 ia 1979 prices
P 350/wl in 1979 prices

If the value of land Is assumed
52 p.a. in constant prices, the land
be as follows:

to increases by
prices in 1988 would

Industrial lot : B 930/n?
Commercial lot : B 930/?
Residential lot : P 543[:92

fhe sales of land would be spread over several
years, from 1988 to 1996, depending on the stages of
construction. The schedule of the sales is already
shown in Appendix 1-153. It is assured that those
establishzents who purchased the land would construct
production facilities withia 2 or 3 years, and households
would construct dwellings within one year.

The subsidies on the purchase of residential lots
are estinmated. The total subsidies can be covered by
the revenue of the sale of industrial 1ots. They are
included in Section 9.3 of the previous chapter.
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~111) Supply and cost of Land

The economic cost of reclamation and infrastructure
has been shown in the previous section 10,1.2 The costs
allecated in the reclaimed and industrial areas has been
compared with the market value of that avea.
of the cost and benefit stre
Sectton 10,2,

The comparison
ams are presented in the next

B. Savings in Transport Cost of Solid Waste Digposal

1)

ii)

Existing situation

At preséat waste and garbage in the Manila City
are collected and dumped at Balut site, just outside
the Manila North Harbor. The quantity dumped at the site
has already exceeded the capacity limit and it is rumored
that the site will be closed in the near future because
it is in the right-of-way of R-10 and the area has been
designated to be developed into an industrial port complex

area. The MMA cormission is urgently looking for other
places.

New dump sites, not yet confirmed by the MMA com

- mission, would be located beyond the periphery of the

urban area, 15 to 20 km away from the center of Manila.

This will require a longer hauling distance and addition-
al trucks.

If the land in the réclaiced area is utilized for
a dumping site, the transport cost of garbage trucks
will be reduced compared to the hauvling cost to new sites
outside the urbanized area. The cost savings are con-
sidered as an economic benefit associated with the dunp-
ing site included in the yeclapation project.

Volure of Solid Waste

As stated in Section 2.2.9 of PART IV, MMC operates
315 dump trucks and 27 packer trucks sérving the eatire
Metropolis. Manila has 109 operational vehicles out of
the total of MMC public and private operators. Average
dafly collection is 1,000 tons or 2,500 cubic meters.
If it is divided by the population of 1,631,000 in 1979,
it indicates 0.6l kg/per capita/day.

Beside the above public operation, it is known that
private establishments dump the waste using their own
transport, The National Pollution Control Commission of
Ministry of Human Settlemeats suggests that the per capita
Figure including private dumpings would be 0.80 based on
the figures for Hongkong (0.87 kg/day) and Singapore
{0.85 kg/day). )
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If the total volume of waste increases in proportion
to the {ncrease in per capita real national income (ag-
sumed to grow at 3% p.a,, as shown in Section 4.1 of Part
I1l) and the population growth of the City (estimated to
inerease }.4% p.a. as shown in Sectien 2.1.1 of Part II),
the waste will fincrease by approximately 5% p.a. for
coming 20 years. Accordingly, the sisaber of ¢ollecting
trucks for Manila should fucrease at 5Z p.a. to meet the
vequirement of golid waste disposal.

1ii) New dumpiung sites

Hhen the Study Team fnterviewed the commission
staff in August 1979, the commission had not yet finalfzed
either new duwiping spots to substitute fFor the Balut site
or a drastically new plan for a collection-hauling-selec-
tion-dumping systen. '

It is quite likely that new dvmping sites will be
located on' the periphery of MMA, at 15 km or more from
the city. The use of reclaiwed land for a dumping site
which is 7 ke away from the city will at least resuli
in savings of duzp truck hauling costs.

€. Savings in Transport Cost

Table 1IV-10-2 presents the estimates of savings
in dump-trucks hauling cost. Assuaing the waste voluze in
1979 of 1,300 tons per day, the savings of the trucks hauling
cost would be 4.0 million pesos per annun, If the waste is
assumed to increase at the rate of 5% p.a., the saviags will
be ¥5.31 million in 1984, The stream of this benefit will
continue until the allocated site is full with the waste,
which is forecast to be in 1993,

10.2 Benefit Cost Estimate

10.2.3 Assumptions

The adopted assurnptions for benefit cost estimates are as
follows: '
~ Detailed eagineering will start in 19813

~ The reclagation and the iﬁfrastructures on all the recla-
eation blocks of B — BIV will be completed in 1995}

~ The last revenue from the sale of the lots will be received
- in 1996;

— No installoment payesent is assured for the’éale of lots.
All revenue is estinmated at the present value fn the year
vhen the lot is sold: and -

— The opportunity cost of the capital is assuaéd at 15% p.a.
which s usuvally applied by MPH on project studies.
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10.2.2 Benefit Cost Calculation

10.2.3

The streams of the cost and the benefit for the élternaiive

master plans ave shown in Appendixes I-156 and I-157.

The dis-

count rate of 15% p.a. is adopted to result {n the following
figures, Alternative I is the most economically feasibie project,

(®' million 1in 1979 prices)

Descriptions Alternative | Alternative Alternative
escrip i i1 111

Cost © 965.9 - 1,027.0 991.4
Benefits 1,419,7 985,% 1,189.4
Present Worth 453.7 -41.0 198.0
B/C Ratio L.470 0.960 1.200
Internal ;

Rate of Return 25.2% 13.6% 20.4%

Seasitivity Analysis

A calculation is made to find the range of variation in

‘benefits and cost figures.

If the cost increases by 207 while the

reveaue from the lot sale is not changed, the result is showa as

the option 1 in the following table.

highest internal rate return of 20%.

The Alternative I holds the

The effect of the case where the revenue of the let sale

decreases by 33% is shown as the option 2 in the same table.

The

Alternative I still indicates the internal rate of return at 15%.
The result.is shown as option 2 in the same table.

Lf the cost increases by 20% and the revenue decreases by 33Z,

the result is shown in Table 1IV-10-3 as the option 3.
native I presents the internal rate of return at 10Z.

The Alter-
It s found

that the Alternative I would not lose its priority in the range of
It is the most viable project among the three

these variations.

plans.

Table IV-10-3 SENSITIVITY TEST OF INTERNAL RATE OF RETURN

Alternative

Opticn 1, the

cost increases
by 20%

Option 2, the
benefit de- '
creases by 33%

Option 3, a
Copbination of
Opt. 1 & Opt. 2

11
IIE

19.3%
7.6%

14.9%

14.6%
0.42
8'4

9.9%

2.9%
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CHAPTER 11. IMPLEMENTATION PLAN

11.1  General

To complete the construction, it is assumed that the Government will
engage a contractor by internatfonal tendering. As this project requires
the construction of a complex reclamation and infrastructure, it should
preferably be executed by a contractor who has experience in this tygpe
of work. The contractors, therefore, should be pre-qualified.

11.2 Construction Schedule

11.2.1 Construction Pericd

According to the overall ¢onstruction schedule for the Re-—
clamation (Blocks I ~ III) and infrastructure, the maximum pos-
sible construction period of five years was selected.

11.2.2 Morking Day

Nunbher of working day in a month is shown in Chapter 11,
Part YII.

11.2.3 Coastruction Division and Stages

The Reclamation Blocks 1 ~ IT1L will be constructed siomul-
taneously in the initial stage and Bleck IV in later.

The construction of the Project Road requires also a large
financial invesiment. For this reason and to obtain the maximum
econonic benefit from the Project Roads, it is desirable to com-
plete the reclamation of the right-of-way for the Coastal Read as
soon as possible.

11.3  Implementation Schedule

After careful study of the data collected during the field investiga-
tions and of the construction cost estirates for the reclamation project,
it was determfined that the Reclamation Blocks I ~ III can be constructed
as one single construction section.

Before beginning construction, it is necessary to carry out such pre-
construction preparatory work as detailed sounding, soils investigation,
detafled design, land acquisition, and financial preparation. The period
required for such preparatory procedures is estimated to be about 2 years.
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‘The detafled design will take about eightéen months and, assuming
that at the same tiwme, negotiations on financial procurement are success-
ful, land acquisition can begin. During the period requived for land
acquigition to be completed, the contract for construction can be approved
and awarded. '

¥obilization for construction c¢an bepin af;e?fthe contract 1s awarded,
It is assumed that this process will take about six months.

The ¢onstruction for the reclamation and provision oflintrastructure
is as follows: ‘ o

Stage I Completion of the Reclamatfon Blocks T ~ YII by 1987
Stage I1 Completion of the Reclamation Block 1V by 1992,

According to the stage construction schedule and ¢0st estimates dis-
cussed in the foregoing, 1t {s fudged desirable that the reclamatfon
project be executed in accordance with the {mplementation schedule shown
in Figs. IV-11-1 and IV-11-2 (See Section 6.9 in Chaptér 6 of Part IV
for further description).

The impleméntatfon of Stage II (Block IV development together with
the construction of the approach road) is provislonary separated from
that of Stage 1. Since the Block 1V is situated next to Block III having
no direct influeace on the construction of Stage 1 elements, Stage 1I
is recommended to be separated from Stage I. The tining of the Stage II
implementation should be finalized by considering the progress of the
Stage I progran. '
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. PART V
PROJECT INTEGRATION
: ~ AND
RECOMMENDED IMPLEMENTA-
- - TION PROGRAM






CHAPTER 1. OVERALL FEATURE OF THE PROJECT

1.1 Integration of the Road and Rectamation Project

It should be emphasized that the reclamation project and the road
project are inseparable from the standpoint of project iwplementation,
Until the reclamation project can provide the reclaimed right-of-way for
the Coastal Road, the road project can hardly be stacted. Horeover, the
construction of C-5 alone without the Coastal Road can not be justified
on the basis of traffic needs. The same thing can be safd for the re-

.claimed area, since the area contributes to the economie development only
‘when good access to the Port of Manila and other places can be provided.

Accordingly, all the major project components are integrated toge-
ther to form a development progran of the infrastructure in the direct
zone of the projéct. The pertinent aspects of the project are surmarized
again and the economic effects of the integrated project are studied in
this Part V, through which a recomzended investment program is concluded.

1.2 Salient Features and Recommendations for Each Construction Component of the
Project

1.2.31 Phasing and Staging of the.?rojgpt

The continuous growth of Metro Manila is anticipated which
entails urbanization towards the northwest area of MMA. The
Governrent has proposed a number of developnent plans to support
and ianitiate better comunities in the area.

Developzent plans of the Government and the findings of
the Study depict a development plan associated with the road sys-
tem in the northwest area of MMA in which the project is situated.
The conclusive findings of the Study can be understood with regard
to the initial phase of this long term developzent plan.

The project studied was divided into Phase I and Phase II
and further subdivided into Stages as shown in Table V-1-1 and Fig.
V-1-1 according to the priority established by the Study.

Table V-1-1 PHASES AND STAGES OF DEVELOPMENT

‘Phase Stage * Construction Coaponeat

¢ 1 Construction of the Coastal Road and C-5

Developrent of Reclamation Blocks 1I - III
(including bulkhead construction of Stage I)

Construction of street network and utilities on Blode §.

Construction of the grade separation structures and
overlay for the Coastal Road and €-5
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Phase Stage Construction Component
I i Construction of the extension of the Coastal Road

upto Reclamation Block IV

Development of Reclamation Block 1V, - o
o Construction of C-6- o -

Developrent of Reclamation Blocks ¥ - VII

Construction of the extensiOn of the Coastal Road to

Bataan (Phase I of Hanila—sataan Coastal Road)

Described hereafter the salient features of each construction
component and the Study Tean's recommendations.

1.2.2 phase 1 of the Project

The Phase 1 of the integrated project (See Table V-1-1 for
construction components included) was found to be feasible tech-
nically, economically and financially. The overall cost and
benefit studies atre summarised as follows:

i) Total Préject Cost of thé Phase¢ I of the Project

The total cost of the road project Plan 3 & & and the

reclamation project of Alternative I are shown below fn 1979
prices of P million,

Déscription Foreign Local Té;es Total
Road Project Plan 3 & 4 392 344 . 98 . 83%
Reclamation Project Alt., I 1,248 608 287 2,143
Total Integrated Project 1,650 - 952 .385 2,917

i) Benefit-Cost Analysis Results of the Phase 1 of the Project

The economic benefit-cost analysis of the integrated
project produced the following viable results:

IRR

: 24.4 ‘
P.YH. (B nillfon 1979 prices} : 863.1 at { = 15%Z
: L1.633 at § = 15%

BJC Ratio

The financial consequences of the Haster Plan 1 were also
found to be favorable as shown below (in 1979 prices):

KNet surplus'discounted at

15% p.a. _ + 713.6 (¥ millicn)
Internal Rate of Return : more thah 60%

The above economic B-C values werxe better than those of

the Road Plan 2 which proposed the road network without re-
clamation.
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Fig. V-1-11  PROJECT PHASING
. To 83t23n To Angeles

To Batasn

LEGEND :

Construction of Project Roads, Stage 1of Phase |

BEHRBRHEB Constactionof Project Road, Stage 1 of Phase |
Frmamem—==s  Comstruction of Project Road, Phase 11

et e e v Alternzative Routes of the Phase 1) Manifa—Batian Cosstal Road

—————  Existing or Planned Trunk Road

'
iz 54:1'.

Development of the Reclamation Area, Stage § of Paase |

i
B

o
 aaram 2y
|

Development of the Reclamation Ares, Stage 1l of Phase |

Development of Lthe Reclamation Ares, Phase 11
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111) Staged Constyuction

1t is recdmmeﬁded‘that Phase I of the iantegrated project
be divided 1nto Stages I and II. The mafn reasons for the

staging, with which the project does not lose its viability,
are as follows:

- Long perfod of implementation which wikl inevitably
entail uncertain factors beyond the extent of the sensi-
tivity test. The project should be lmplémented fn stages
to avoid the adverse influence of the above mentioned
factors: and

- The higher the investment cost, the lérgep bu¥den on
the budget of the Government. 1If the cost is less, the
implementation will be easier.

It is further recommended that, in Stage I, part of the
first step (i.e., Construction of the Coastal Road and C-5
and Development of Reclamation Block I~III) will be completed
by 1987 and the other part in the first step (i.e,, Construc-
tion of streets and utilities systems Oon Block 1) will be
completed by 1995. The second step of Stage I which includes
the construction of grade separatfon structures and resurfac—

ing for the Coastal Road and C-5 will be completed by 1997,

The implementation of Stage I¥ (Block IV developrent
together with the construction of the approach voad) is pro-
visiorary separated from that of Stage I. Since Block 1V s
sitvated next to Block III having ro direct fnfluences on the
construction of Stage I elements, Stage 11 i$ recomzénded to
be separated from Stage I. The timing of the Stage II imple-
mentation, although it is tentatively fixed as in Fig, 1vV-11-2
should be finalized by considering the progress of the Stage
I program.

1.2,3 Phase IX of the Project

Phase II of the project is composed of the three construction

components as shown in Table V-1-1, The salieat features and
recomendations for each construction element are as follows:

1)

ii)

Construction of C-6

It is considered that thertimiﬁg of'thg construction of
the C-6 should be detérmined by the growth of traffic demand.

It is féund in the Study that the C-5 as plaanned fn Stage I

will be able to meet the traffic demand for the begianing 20
years. Accordingly, the decisfon te construct the C-6 should
be pade based on other studies to be carrfed out fa future.

Development of the Reclamatioa Blocks ¥V - VII

1f the programs in Phase 1 are implemented successfully
and urban redeveloprment plans in ¥MA require an urgently new
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area adjacent to Blocks I - 1V, ancther reclamation project
should be studied, The feasibility study should be conducted

whenever it becomes necessary, however the timing will be
years away from now,

1i1) Phase II of Manila-Bataan Coastal Road

Since the dafly traffic between MMA and Bataan and
Olongapo was 1,900 iIn 1979, the traffic volume is tos swall
to conzider the econonmlc viability of the fmmediate construc-—
‘tion of the Road. The construction cost will be high because

of the unfavorable conditions in the delta area of the
Pampanga River.

It is recommended therefore, that a long~range overall
developrent plan for the region (Bataan, Pampanga and
Zambales) be considered. The plan would fnclude not only
the industrial sector but also agriculture (fishery sectors)
and Road should be evaluated in terms of its importance in

the transport network which will support the development of
the region.

1.2,4 Summary of Findings of the Project Roads Study

A, ALternative Plans .

The alternative plans of the Project Roads are shown in
Figc V-l—z .

The economic cost of the proposed roads including the
cost of construction, detailed design, supervision and physi-
cal contingencies was estimated. Based on the traffic fore-
cast, the savings in traffic cost were estimated by taking into
account the road conditions and the degrees of congestion on
the main roads in the divrect influence zone. Benefit—cost
analysis was conducted to compare these alternatives. The
results indicate that Plan 3 & & were the most viable plan.

B. Design Features of Road Plan 3 & &

ﬁajOr designed criteria for Plan 3 & 4 are as shown

below;
Length : C-5 8.6 km and Coastal Road 3.8 kn
Lane width : 3.5 m for roadway and 1.5 - 2.5 & for

shoulder width.

Number of lanes : 4 lanes divided by a median of 4.5 n

width
Right-of-way : 70 m for Ceastal Road and 50 m for C-5
Frontage road : 6.5 m width. Sidewalk 3.0 a width
Design speed : 80 ka/fhr.
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Concrete pavement on the eastern part
of C-5 and asdphaltie concrete on the
other part of C-5 and the whole section
of the Coastal Reoad,.

Pavenent

€., Construction of the Project Roads

Ho serlous technical difffculty was found for the const-
ruction of the roads and structures., For the supply of neces-
sary amounts of borrow and othér materfals, the quarty sites
were conflirmed at a certain distance away from the project
area. Theé acquisition of the right of way will not be extre-
mely difficult since the road alignment 1s determined outside
the heavily congested housing area,

Fig. V-1-2 ALIERNATIVE ROAD PLANS

Biagram Description
Plan 1 No Project Roads, which is taken as
the case without project,
Plan 2 The Project Roads are constructed fnto
) two parts: the Coastal Rdad as a
Arggks causeway in the sea and C-5. No re-
ciamation project 1s implemented
s 2 simultaneously.
7" &
] £
; Coastal 5
! Road Z
i g
I £
]
Ri; A EDSA
Plan 3 & 4 The Project Roads ave constructed
sinuitaneously with the reclamation
Arzsies work of Blocks I ~ Iil. Coastal Road
1 is located on the reclaimed area and
linked to Manila North Expressway by
L C_So
g
5 3
ol Raatakab =
1 g
~p—q Consml | %
=} Read 2
- 2
[ 4]
- X EOSA
R10
Plaa 5
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Description

Plan 5 The Project Roads are constructed
simultaneously with the reclamation
work of Blocks 1 - III. The Project

?%dﬂ Roads are constructed into three
[ sections: The Coastal Road on the
(kuxw“{ C-6 reclairmed areas, the Coastal Road as

i . a causeway in the sea and C-6 section.
(‘ozs!al .
Ro2d . i
! &
ﬁ
-~ '/ =]
} 3
- ‘ [ =1

Block : g ~
(B 1]}
RIO C4 EDSA

1.2.5 Summary of Findings of the Reclamation Area Developrent Study

A, The Extent of Reclamation Area

The reclamation area is proposed at offshore of Navotas
municipality. The combined factors of land demand, investment
cost for the reclamation, and eavironmeatal constraints suggest-
ed that the northern limit of reclamation area should be the
south bank of the Meycawayan River, with any further northward
expansion reserved for a future project.

The wost suitable size for the reclaimed land was deter-
vined to be 300 hectares, since the reclamation cost is mainly
ifnflucnced by the distance of the off-shore limit of recla-—
pation from the shore line. The study illustrated the fact
that the reclamation can be achieved rost econonically up to
an area of 900 hectares.

Strip development is rvecomzended as the developzent
pattern for the reclaimed area, i.e., development shall start
with the shallow water zone along the entire stretch from the
starting point of the Coastal Road up to C-5 then C-6 and
proceed later with areas further offshore.

B. land Use Allccation

Land dermand and tentative ¢ost analysis upholds the allo-
cations of reclaimed land primarily for industrial uses, with
sonme patches for solld waste disposal, restdential, and other
land uses. Opportunities for better transport facilities to
handle freight and commodity and the selling price which the
industries can afford to make the site ideal for industrial
location. -
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The zoning of the Industrial sectors was determined by
reviewing the growth of the sector in the past, the restraints
of the expansfon at the existing locatfon, and the develop-
ment forecast, In the residentlal area, the lot size was
degsigned té have 70 n2 or 110 n? for cach family unit depend-

ing on class. Soclal and middle income classes will move in
the atrea,

Open spaces for public uses, parks, and adwinistration-
education areas were also delineated. No deffnite plan for
the scale of the port facilities was Incorporated in the study,
New establishments can provide wharfs if they find it advan-
tageous and these can be developed as auxfliary to the Port
of Manila (i.e., for POL terminal),

A solid waste dumping site was proposed in Block I of
the reclaimed area. The new site should serve as a substitute
for the existing Balut site for recelving the waste and refuse
of the Manila city for ten years from 1984, Residential zone
and parks are planned to be establfshed on Block I 1n 1996,

Alterpative Master Plans
Three alternative plané of land use on the reclatmed
area were proposed: the first with larger area for fndustrial.
use, the second with larger area for residnetial use, and the
third between the above two. The zonal area is shown in the
Following table.
Table V~1-2 ZONING PLANS
Alterga- 1 11 1391
tive

Zoning ha. (%) ha. (Z) ha, ()
Industrial Area 547 (61) [ 303 (34) | 422 (47)
Park & Green Area 151 (16) | 250 (28)1 185 (21)
Town Center, etc. 10 (1)) 30 (3] 22 (D
Roads and Utilities | 140 (16) ) 157 (18 | 157 (18)
Residential Area 52 ( 6} 150 (1Nt 104 (12)

Total 830 (100} | 890 (100) | 890 (1G0O)

After the preliminary engineering studfes, the cost of

reclamation and iafrastructuve construction was est{sated with
the total cost as Follows.

Alternative Master Plans

I 1K I1E
Cost in mavket priceéfoi_June' o
1979, B million 2,143 2»¥74 2,155

The land value of the reclaired area with the prepared
infrastructure was estimated by studying the prices of land
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" D.

fn the aorthern MMA., Assuming that the open lots would be
sold to establishments and residents at market prices, the
financial and economic analysis were conducted., The results
indlcate that Alternative I was the most viable plan among
the three master plans.

Dredging and Filling and Development of the Reclaimed Area

It was found that the required amount of selected solls
could be dredge fronm the borrow pits studiéd. However, the
further dredging planning based on the mére cowprehensive
sofle and materials survey is recormended to finalize the
construction schedule. 1t is belfeved that the reclamation
will produce negligible adverse effects on the shows of
Havotas and the other river systems.,
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