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. CHAPTER 3 PRESENT SITUATION OF THE PORT
3.1,-Naturai Conditions
3.1.1 . Location

The_?hilippines has move than 7,000 islands which are divided iﬁto
three gfoﬁps_of islands: Luzen, Visayas and Mindanac. OF those islands,
Luzon -is the biggest, moét developed, and therefdrc, most populoué (Refer 
to Figi 3.1.1). . | |

Mauila.Bay is situvated in the middie of Luzon Island, connectiﬁg at
its mouth with the South China Sea. fThe Port of Manila is 1ocated at the
innermost eastern shore of the Bay and it is the biggest port in ‘the
éountry'and'ihe main gateway to ihe Philippines.  The Port of Manila is
sepavrated into three sections: South Harbor, Manila internafibnal Confainer
Terminal (MICT) and North Harbor, = South Harbor and MICT are used for
international.trade and Nthh'Hérbor fOPldomestic trade.

When the'Spanish wére still ruling the Philippines, they began to use
Manila as 'the_.bése'-port' for foréign trade in the middle of the 19th
century. After the United States of America took over the colonial
occupation from Spain around the beginning of the 20th century, they
started to construct new wharves for foreign trade at South Harbor and
reclaimed the narrow'.strip between Bonifacio Drive and the wharves,
" followed by ihe construction of South Breakwater.

© Until the begirning of World War II, the Pasig River banks were used
.fdr dbméstic trade, and the North Breakwater was also béing constructed
arbund_ﬁhat-time. After the war, the existing North and South Harbor
'fépilities-wére gradually developed and Pier 16 was constructed in the
_eafly'196Qs. tThe offéhore area west of North Havbor was reclaimed and it

is now called the Manila International Container Terminal {MicT).
3.1.2 Topography

Thé Pory of Manila lies at the west end of the City of Manila which
occupiés thc'céhtral part of Metro Manila, with % adjacent cities and 13
municipaiities. _ :

. The City of Manila rests on low alluvial land albng the Pasig River
and the river itsélf'splits_the Port of Manila into two parts: the Scuth
Harbor and North Harbor area including MICT., The Port of Manilé directly



faces Manila Bay, the southwestern paptidf Qﬁich i$ néﬁréw éhQICOﬁnqctgd:.
with the South China .Sea' through 'tﬁe::North and . South Chéhnelé' off
Corregidor Island, approx1mately 5 km fvom the estuary of the Pasig River, |

The water depth of the two channels is deep enough for large ships to'
enter. The seabed is not so steep in31de the Bay and tho water dopth about
30 km off the Port is still about 20 m below hLLw The Bay is’ surrounded
by the Bataan Peninsula to the west and Cavite Province to the*sddth.' The
Zambales mountain range stretches north of  Bataan .and _northwest of the
city, East of Manila the Sierra Madre mbuntain Pangé runs from néfth to
south, Spacious plains, known as the Central Plains of Lﬁzon, run
northwards, | :

These topographical characteristics protéct Manila from strong east
winds caused by typhoons and from ﬁigh waves generated by southwest HONSoon
winds. ' '

Fig. 3.1.2 shows the s1te of the -Manila- South Port Rehabilitatlon
Projectx The Study Team nmade a fleld reconnaissance throughout the arca of

Manlla North and . South Harbors and completed the topographlcal drawlng

shown in Flg. 3.1.3.
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Notes 1. Data Source of Sounding
South Harbor: PPA Survey Teas (May 28-31 and June 1-3, 1956)
SAN NICOLAS North Harbor: PPA Survay Team (July 25-31, 1986)
Othars : PPA Survey Team (1985)
2. Al soundings are in meters reckoned from M,L.L.W,

SCALE
g 100 500 1000 m
oo Eeee s e e e | t

Fig. 3.1.3 Topographic Map of Port Avca

_39_






3.1.3 'Metébrology

3.1.3.1 General

A set of reteorological data was .collected at the Philippine
Atmospherlc, Goophys;cal and Astronomical Serv1ces Adninlstratlon {PAGASA).
The data inciude records for the six years from 1977 to 1982,

Appendices 3.1.1 to 3.1.8 show general information on the following itens:

1] monthly mean, monthlv mean maximum and monthy mean minimum
temperatiires S
{izonthly mean:_2?;5°C) _

2) monthiy'meah rainfall, rainy days and daily maximum rainfall
{tionthly mean: lﬁé'mm) '

3) monthly mean humidity, monthly mean maximum.and monthly mean minimum
humidity
(monthly méan: 74.5%)

Judglng from the information on rainfall, it can be said that the
heavy Painfall begins in May and peaks in July, The rainfall decreases
: suddenly after November. Therefore, the rainv season ié from June to
Septombcr,. Typhoons or tropical cyclones also come during this season and
tyﬁhdonS'ofﬁen bring 400 mm of rainfall a day at the peak of the peried.
Acc&rding to Appendix 3.1.%, there are on éverage almest six rainy days in
the Julf—September period with rainfall of more than 20 mm/day.

Fog is another factor which can affect port operation, but no foggy

days have been observed in the Manila area,

3.1.3.2 Winds
o Various hlnd data are conpiled in Appendices 3.1.9 teo 3.1.13. They
ve pvocessed based on the data vecorded over ten (10) years (1971 1978 and
1982_1983) at the port area.
' Acéording to Appendices 3.1.11 and 3.1.13, the prevailing wind direc-

tions ¢an be calculated as follows:

SE Trades -~ from Februarvy to May
Si Monsoons ~ from June to September
NE Monsoons - from October to January
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The wind speéds c¢hange every month. Accordihg to Appendix.3’1;13, it
¢an be concluded that the occurrence of wind speeds of more than 11 m/sec
(40 ka/h) is mainly observed from June to October. The period during thesec

months is not only the rainy seasoh but also the typhoon season,

3 1.3.3 Typhoons _

The Phlllpplnes is affected by typhoons on a regular basis. About 2@
typhoons occur near or pass through the Philippine Islands every year. As
. shown in Table 3.1.1, the islands are hit by about 10 typhoons annually.
Severe typhoons -in the Philippines generally take courses moving westward
after originating in the region of the Caroline Islands.

-Most severe typhoons occur during the period from June to ﬁecember.
Typhoons pa331ng over the north or middie of Luzon ISIand are most common
from Jupe to _Octében. Most of thq typhooné recorded in NOvermber and
Deéembéf"in' Table 3.1.2 hit Bicoel, Visaya and other southern areas.
Forty-two typhoons passed within 100 km qf_Manilé during the 36 years from
1948 ta 1933“(T&b1e 3.1.2). This.méénS‘that Manila is, on the average,

struck by mére than one typhloon evevy yeaé,
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Table 3.1.1 Frequeney of Typhoons Crossing the Philippines
(1948 to 1984 - 37 Year Period)

YEAR | JAN. FEB. MAR., APR. MAY ‘- JUN. JUL. AUG. SEP. OCT. NOV. DEC.|TOTAL
1948 | 0 0 2 1 2 2 2 13
1949 ¢ N | 1 2 2 3 2 11
1950 _ 0 1 0 0 1 | 1 1 1 5
1951 0 i i 3 0 1 1 8
1952 2 2 1 2 3 2 3| 15
1953 0 0 0 2 0 3 1 2 2 o 10
1954 1 1 0 1 0 1 3 1 8 -
1955 1 0 o 0 2 1. 0 1 [ 5
1956 0 2 2 1 1 1 32 12
1957 1 0 2 1 0 3 1 i 0 9
1958 o o o 1 1 2. 4
1959 0 0 0 1 1 0 2 2 6
1960 0 1 1 1 0 1 2 2 0 8
1961 0 0 0 1 0 1 2 1 0 1 0 6
1962 0 1 1 2 i 0 2 7
1963 ) 2 i 1 1 0 1 6
1964 | 0 i 1 1 -k 3 2 2 14
1965 1 0 1 0 2 2 0 1 0 0 7
1966 ' 0 2 0 6 1 0 1 2 14
1967 .0 1 1 0 1 o 2 1 2 2 8
1968 0 0 i 2 i 0 3 0 7
1969 0 0 2 0 1 1 ¥ I
1970 0 4] 1 1 1 2 3 3 0 11
1971 0 1 3 2 4 1 1 4 0 16
1972 2 i i 4] 1 1 1 1 3
1973 1 0 0 1 11 6
1974 Q 1 i 1 1 4 3 2 13
1975 1 0 0 1 2 1 1 6
1976 0 6 0 1 1 1 1 0 2 5
1977 | © .0 0o 0 0o 3 o 1 0}l 6
1978 0 1 1 0 1 2 3 0 2 10
1979 1 1 1 4] 1 2 1 2 i 1 10
1980 1 0 2 1 4 i 1 1 2 0 14
1981 0 2 1 1 0 2 i 2 1 8
1982 _ 0 1 1 1 1 2 8
1983 3 1 2 3 1 0 10
1984 - 0 1 i 2 1 1 0 6
TOTAL [ - 6 1. 6 7 14 23 4 36 51 51 Bk 31 | 324
for* 2 0.3 2 2 4 714 11 15.7 15.7 16.7 9.6| 100

Source: (Annual Tropical Cyclone Report - 1984 PAGASA National Weather Office)
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Table 3.1.2 Frequéncy of Typhboﬁs in Metro Manila

(1948 to 1983 - 36 Year Period)

_ Centér‘Within :
- Center very closer| :Center within . 150 - 100km ~Total
Year | to Manila - |50 Km from Manila from Manila- | . a
D TS T TD TS T D TS T. T TS;
19&8 1 1 _ ' 1. o
949 R B 1| o | o]
1950 1 - B 0 o | .1
1951 1 0 0 1
1953 T 1 o o | 1 | o
1957 N 1} o [ o
1960 2| |1 N 2| o | 1
1961 o | 1 i 0
1962 1 1| o] o
1964 1 2 0 2 | 1
1966 1 1 1 1 0
1967 EE o] o 1
1970 2 o |1 2
1971 ) Y
1972 11 ) ol o 1
1974 1 i 0 111
1975 ‘ | R 1| o 0
WI9?7 — i — i 0 1 1
1978_ ) "klﬁ 1. ) 2 1 MO-.— 3
1979 1 1| 1 _ | 2| 1] o
1980 1 B 1 2 0 1 o
1981 1o 2 1 1 0 | 2 ]
1983 O e 0 o | 1
Totall 1| o 71101 5 gy 5 6 | 15| 10 | 17
TD :.Maxlmum winds near the center of the dlsturbance up to 1?
meters per second. _ '
TS @ Maximum winds neat the center of tﬁc disturbance range
from 18 to 32 meters per second. |
T : Maximum winds near the center of the disturbanCc 33
 meters per second or more.
(Operat;onal Manual_TPOpicalICyélonéﬂForécasting - 1985

Source :

PAGASA National Weather Office)
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3.1. 14 " Oceanography

3.1.4.1 CGeneral _

“According to the results of the Tean' s survey in Lhis fleld :no
systematic abservatzon record has been kept with regavd to the current,
wave helght and period in Manila Bay. Only the Bureau of Coast ~andg
Geodetic Survey {BCGS) pﬁblishes "Tide and Cuvrent ‘Tables, Philippines"
every year, which presents predlctions of tidal and current: behavior in the
Philippines. _

In 1981 a German and a ?hilipbine._consultant conducfed a kind of
siltation investigation in the Manilé Poft areas except South Harbop.l)
This investigation does not, hoﬁever, "make ¢lear the mechanism of
sedimentation or siltaﬁion in Manila ﬁorth Harbor and Manila International

Port.

3.1.h.2 Tides | |
Accordihg_to the "Tide and Current Tables, Philippines 1986" published
by BCGS, the basiec tidal levels for Manila Bay are as follows:

MHH +0.980 m  MLLW
Mg +0.838 0 MLLW
MSL +0. 462 n MLLW
MLW +0.101 m  MLLW

(MLLW: Mean Lower Low Water)

Following are the highest and lowest tides observed and recorded in

Manila Bay:

Highest observed tide +1.770 m MLLW {(Jul. 23, 1911)
Lowest abserved tide '—0.690 m MLLW (Feb. 3, 1912}

Fig. 3.1.4 shows the tide levels described above. In connecktion with
the eleVation; there are ten fundaméntal benchmarks in the Port area. Each
tidal elcvation described above is easily reckoned from any one of the
benchmarks certified by the BCGS., The elevation of the benchmark CM-iA,
for example, is +3.556 meteérs above MSL (Mean Sea Level) and it is on the

concrete base of the rotonda (rotary) fountain at the intersection of

1) Master'éian Study (19?83} by Séi;;itter Constult GmbY and others
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Bonifacio Drive and Aduana Street'in_;herppvt aneh of 'Manila. Aceording
to the "Tide:and Current Tables, éﬁilippines 1986?, the greatest greatest
tidal range occurs on June 23 (tidal difference 1f89.M5 and Dec. 3 (tidal
difference 1,87 m), while.the least is on July 25.(£idal_dirf0rence 0 m)
followed by Juiy 26 {(tidal diffevencc 0.03 n}.

+1.770 Highest Tide (Jul. 23, 1911)
£ 0.980 MHHH_

+ 0.838 MHW

+ 0.462 MSL

+ 0,101 ML

+0.0 MLLW

-0.690 __Lowest Tide (Feb. 3, 1912)

Fig., 3.1.4 ObeanOgraphic Data of Manila Bay



3.1.4.3 Currents

There are Lhree recenl studies with regard to the tidal current. :Tﬁey
are Master Plan Study (1978}, Sewage and Sanitation Master Plan Tor Metro
Mantla . (1979)%’,_ and Manila Siltation Investigation . Study {1981). 2}
According to the Master Plan Study (1978), no érfectivé.distubbance was
expected even under the most adverse conditions. On the.bther hand, the
Sewage and. Sanitation Master Plan (1979) states that the wind-deiven
current was expected to be in the order of .05 ﬁ/sec; if the wind comes
from the southwést Tidal current was also estlmated to be in the order oF

0. 0% m/sec near shore,‘although at the entrance of the mouth of “anlla Bay
a faster cuvrrent velocity was found., _

'Even unﬁer the suDerpGSitiOn of the tidal and the wind'currents, it is
easily recognized that the current near Manila Port does not seriously
affect ship mancuvering. | _ _ :

According to an inférview with the PMU Pilot Association;_thé pilots
stated that the cufrents in the bay caused no disturbance in actual ship
maneuverlng.

" The Manila Slltatlon Investigation Study includes surveys of the
diréétions and speeds of currents in Manila North Port, Manila Inter-
nétﬁonél Port {(MIP} and the area off the estuary of the Pasig.River. But
no. direct measurement of the current direction and speed were taken in
Soufh Harbor and therefore, no definite cénclusion can be introduced

regarding current behavior there.

3.1.&.# Waves

- Generally, it is desiréble to estimate wave height on the basis of the
actual observation data.. Hdwevev, no wave observation records for Manila
Bay. are available, Therefore, the estimation of the wave height was
conducted by a simulation based on the typhoon modgl as shown in Fig.
3.1.5, Ijima's formula was used for the calculation because the effecks of
the.watcr depth in Manila Bay which is shallower than the open sea must be
taken ihto accoﬁnt.

_ For the simulation, ten typical typhoons which had low central
atmospheric pressure near Luzon Island and took courses where south to west
wiﬁﬁs caﬁsed high waves in Manila Bay weve chosen from records covering a

30 Qear'pcriod (Refer to Appendix 3.1.14),

1} James M, Montgomery - DCCD - Kampsax - Kruger Consultants
2} Manila Siltation Investigation (1981}, by Salzgitter Consuli GmbH and
BASICTEAM '
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' To simulate waves cbmingrinto'tﬁe Bﬁv PEOm the open sea, calculations
were conducted for thrée stages div1ded by area (Rcfer to Appendices 3 1. 15'
and 3.1.16). : B ' |

Table 3.1.3° shows the wave simtlation results fop the ten typhoons.
The typhoon T7?19 caused the highest wave (2.13 m} with a - perlod of 4.7
sec. and a dircction of WSW. The actual courses of the four typhsons
_causing the highest waves in the simulation werée east to west, north of
Luzon Island (Appendix_3.1117). The ﬁfobdbility'of return calculated from
the simulation of the ten.typical tyﬁhbdﬁs.is as shown in Fig.3.1.6. A
maximum wave helght of 2.13 m with a 50-year return peviod is found. Waves
" with a 10-year return period have a helght of about 1.8 m,

But those wave helghts are expected only outside the 5réékwaters in
Manila Port and the breékwéters'.effectivély lessen the wave heights.
Acéording_ to our hindcasting study within South Harbor (See Appendix
3.1.13},:thé.wavé heights are reduced to léss_than 50% "along fheiﬁ main
divections. This is becauée the‘ekistihgrarrangément of'thé_breakgaters

effectively works to disperse wave energy to a considerable extent,

1. Selecfibn'of tybhodn
1 |
2. Estimation of wind speed and direction

* lsing the typhoon model
{Atmo. pressure distribution = Myer‘s eq.)

* Constants of tybﬁOoh moda}
' a) Route (latitude & ldnéitude)
b) Radius of IOOOmb isobar
¢) Atmospheric pressure of the center

T

3. Wave hindt3$£ing (Wide, ﬁiddie_énd Natvow domain).
* Using {jima‘*s eq. (for shallaw water)

Méximum:ﬂave height and period_at_Manilé Bay

\

4. Calculating wave height in Hanila Port
* Using diffraction wave model

Fig. 3.1.5 Flow of Wave Hindeasting
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Fig. 3.1.3 Result of Wave Hindcasting

Wave Wind
Case | Max-Hy Period | Direction Veloeity |
(m) {sec) (m/5}) .
T6735 1.20 3.4 S 22.7
T7019- 0.94 2.8 ' SSE © 21,9
7025 1.13 2.9 SSE 29,1
T7HO 1.54 4.1 W 16.8
T7607 1.60 i1 W 16.9
T7719 2.13 4.7 WSW 24.4.
TEOOY 1.35 3.8 W 13.9
T8021 1.80 4.1 W 18.5
T8126 1.47 .0 W 14,3
8214 | - 1.38 3.5 SW 19.1
{T6735 means Typhoon No.35, observed in 1967)
= | A |
I T A i R R
N . i N S AU ST
5 i i i :
i : i { ]
ir} 5 ! E
> H :
= i
) e L T e e it = S e L T :
= ' ; § §
""""""""""" PTTTTTTTTITAT T IIITTIIE TTITET T TT T T N 95% Contidence interval
-0 g 10 26 30 5 X

Return period {ycars)

160 200

. Fig. 3.1.6 Relatit}'n'ship' Between Return Period and Wave Height at Manila Port

(Gumbel Distribution)



3.1.0.5 Slltation . ‘ N ) .

Major v1vers such as the Pampanga Ragonoy, Bulacan, Pasig, Paranaque
and Maragondon flow into: Manila Bay, and they are presumed to be the main
suppllers of the sedinents covering the sea bottom of the Bay. Among ‘these
PlVePS, the Pasig RIVGP is probably the bzggest cOntributor to the silta-
tion pvoblem in South Harbor Some pavt of the sedlment COuld possibly be
transportéd in the body of water via the channel ponnecting_the Pasig_rlver
with the Engineering Basin.l) But no quautitatiﬁe 'dmount of siitatidh
volume has been referred to in past siltation inv9stigations.2} _

According . to a study derived from a mathematical modcl,' the 'sedi-
mentation rate is estlmated ta be less than 5 cmfyear qlong the seashore
around Manila Novrth and South Harbors.3)

In connection with the siltation in Manila South Harbor, the study
team has tried to obtain a reliable picture Qf the siltation problem by

.using'the following two methods,

1) Study of the past dredging records in South Harbor
2} comparison of the two- bathymetrlc contour lines with the same

depth surveyed in 1983 and 1985

Table 3.1.4 shows the ‘past 25- year dredglng record for Manlla South
Harbor. “The data 1nd1cates that the PPA “and its predecessor dredged a
total volume of about 17 58 m11110n cubic meters durlng the perlod From
mid-1960 through mid-1980 in Manlla South Harbor. _Durlng the period
between 1980 and 1985, the PPA dredgevs removed-about:1.35.m1111§n cﬁbicQ 
meters of sédiment materials from the seabed. 'Théreforé ithe total volume“
of dredged material is about 18 Q93 milllon cubic meters in the past 25
years. rhis means that an average volume oF 75[ OOO cubic neters per year'
was vemoved from South Hapbor. This volume is divided into three Parts.
77,000 m3/year for.ﬁnch§fages,l262,000 m3/year for Fairways and 18,000
m3/year for the Piers/’siiﬁs.f _ o '

1} Master Plan Study (1918) by Salzgltter Gmbll and others

2) Manila Siltation Investigation (1981), by Salzgitter Consult CmbH and
BASICTEAM ‘ .

3) A study on the hstimation Rate in Manila Bay, by Jorge G. de las Alas,

Dep. of ! eteorology and,0ceanography, College of Science,
University of the Philippines.



Fig. 3.1.??shbws the changes between the two.bathymetric contour lines
with thé same depth surveyed in 1983 and 1985. Judging fron the data, the
avea enclosed by the 1985 contour line of 10m below MLLW has become smaller
than that enclosed by.'the ::1983 contour line, and the former h.és‘ gone
farther off-shore in the basin than the latter. This indicates that a
gréétep amount of sediment was laid during the two vears than was rermoved

by the PPA dredgers during Lthe same iime.



Table 3.1.4 2%-Year Dredging Record for Manila South Havbor

. Total .-

Fiscal Year| Anchoragel. Falrwqys Pizrglipé_. Dredging 1 Remafks '
(Jul.-Jun.) (m3) {m3) (m3) (Miliion m3) '
1960 - 61 | 585,834 § 44,036 - 0.630
1961 - 62 853,858 136,198 1,197 10.991
1962 - 63 571,608 - -1 - o.s72
1963 - 64 | 1,107,927 385,707 4, 492 1.4%98
1964 - 65 | 1,727,884 - - 1.728
1965 - 66 654,856 81,239 - 0.736
1966 - 67 | 1,670,227 347,555 17,960 2.036
1967 - 68 | 1,560,257 927,190 52,374 2.500
1968 - 69 768,000 - 20,790 0.289
1969 - 70 | 67,250 | 653,143 69,190 1.192
1970 -7t | 151,150 -1 3,900 0.155
1971 - 72 e 14&,861 76,010 - 9.221
1972 - 13 | 108,650 55,060 | 7,410 0.171  [FEstimated volume
1973 - 74 500,500 . 621 0.501
1974 - 75 165,500 o 8,978 6.174
1975 - 76 20,000 -1 88,450 | o0.108 -
1976 - 77 -1 30,009 | - 0.030
1977 - 78 - | 155,868 | 18,700 0.175
1978 - 79 - = - 0.
1979 - 80 | 1,027,866 | 2,760,039 52,150 3.840
Sub Total*l(ll,uﬁl,jsl) (5,722,896) | (h22,222) 17.587 _ _
1980 - 81 | - - o B Data not available
1982 - 83 - - % o Data not available
cY 1982 - . 3,000 0.033
cY 1983 - . - 0
cY 1984 388,592*|  388,592* - 0.777 | *50% of total
- C - dredging volume
- of Channel and
_ Basin
cr 1985 | 97,904 | . uig,926 - 0.546
Sub Total*2| (486,496)| (836,518) | (33,0000  1.356
‘Total ul 927,857)[(6,559, a1a) (455,222) | 18.943

Source:

*1 Economic Fessibility Study for Domestic Container Terminal for the
Philippine Ports Authority (1980/1981) '

> Accomplishment of PPA Dredgers for CY 1982 through 1985 (The Project
depth is 10, 61 meters (35 feet) reckoned from the MLLW.)
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SCALE _
Q 120 2?0 300 4?0 5?0 m

LEGEND

————— 10 M below MW (1985 Sounding)
~~~~~~ 10 M below MLIW {1933 Sounding)

SOURCE 1. Fairways and Anchorage Chart of Manila Harbor
(4263A, FC & GS 83-5-25) _
2. Hydrogrephic Survey of Port of Manila
(PPA, 1985) -

_ o 50- fMANTLAY Sy R ' _
: S L-— Jfﬁ - gfgtj BONIFACLO DRIVE
— T e G — \Of__—f————?"\?"

Fig. 3.1.7 Siltation Condition in South Harbor







3;1,5 "So0il Conditions
So6il inﬁeStigations which porvide basic ﬁata.for the Manila South Port
Rehabilitation Project were made to grasp ‘the sub-soil conditions and
the soil behdvior characteristics.
The items of the investigations are aslfollows:
1) Drilling

- 2} Standard penetration test

3) Céilection'bf undisturbed samples and disturbed samples.

Laboratory test of these samples.
) Plate bearihg test

" These invcstigatibns were made to conform to JIS and provisions of
JSSMFE (Tﬁe-JapanéséfSociety of Soil Mechanics and Foundation Engineering).
: Thélloéations of investigations are shown in Fig. 3.1.8 and 3.1.9.

 The iaborétory results of the soil investigations are shown in Table

3.1.5.
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At Plate Boaring.Test (9 locations)
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- Fig. 3.1.8 Boring Locations in South Harbor -
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3.1;5.1,:Gcology'0f Manila Bay _
o Thgcinyéstigétibn area is located in the mouth of the Pasig River
which passes through Metro Manila. Topographically speaking, Luzon Island

can be divided into three physiographic provinces, namely:

E R Hbstérh Physiographic Province
11} Céntral Physiographic Province

111} ~Eastern Physiographic Province

Metro Manila is locatéd in the Luzon

! | . ; 3
Central Plain within the Central &ts Ek%
Physiographic province. o fig, 3.1.10 Physiogrephic

Providces Luzon

The Physiographic Provinces of Luzon are shown in Fig. 3.1.10,

The ailuvial plain and thé tertiacy plateau between the Zambales Range
and the Sierra Madre compvisé the Luzon Central Plain., The Plain has many
rivers which empty:into Ménila'Bay.

_ The 'Pambanga. and Angat Rivers, which are the largest in the
Philippines,‘Pélibw a winding course into Pampanga Bay which is north of
Manila Bay. The lowland éloﬁg the Piﬁcr sides is widely alluvial.

The Pasig River éupplies the cohesive deposits along the coastal area.
There are wide areas of alluvial lowland in the northwest section of the
investigation area, and tertiary plateau formations can be found in the
cast side, ”Specifibélly; this plateau is known as the Guadalupe Formation.

The ' Guadalupe Formatibn is composed of tuffaceous sandstone or
éudstoné:(IOCally called Adobe), and is located at the outcrop in Diliman,
Quezon City. The tuff in Diliman is 1300 to 2000 meters thick. The bed
Rock of the ihvesﬁigation area is composed of a tuff tertiary deposit.

The _basei‘of' the coasktal area of Manila is a Tertiary Stratum
(Bedvdék), énd several types of scdimentation overlay this stratum,

A gedlogical hap of fhe'céntral physiographic province is shown in
_Fig.}.i.il, and a Schéﬁatié geological profile of the Manila Bay area is
shown in Fig. 3#1;12::'Thé:géologicai ages and leatures of the coastal area
are indicated in Table 3.1.6.
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Table 3.1.6 Geological Age and Features
Age Deposit Features
Qﬂaternary Holocene Alluvial Poor cohesive so0il
deposit Loose sandy soil
‘Pleistocene | Diluvial Hard clay or silt
_ deposit Gravelly soil
Tertiary Piiocene ' _
' Miocene Tertiary Tuffaceous sand-stone
formation and mud-stone




3.1.5.2 Outline of the 5011 Conditions in the Investigation Area

The investigatlon area is formed ol ~ tertiary stratum (bedrock)
diluvial deposit (sandy, gravelly,‘cohesive layers) and alluvial deposit
(sandy, cohesive layers) R

In South Harbor, the level of diluvial formation is féﬁarkably
erratic. Soil conditions in this area arc also complicated o -

The strata of North Hanbor are characterized as follows. taliﬂvial
deposit is considefatly scaréé, dilUVial depOsit is developed surficiently
at Pier 8. The soil profile of the 1nvestigat10n area is shown in Fig.
3.1.13, 14 and 15. ' '

The characteristics of each deposit are as follows:

1) Bed rock {Tsc)
This fovmation is a tertiary stratum which is tuffaceous sand or
mudstone. The N-Value is almost 50, Cemented mud and sand core

ksamples can be obtained by drilling. The_color is brown.

2) DllUVlal d69051t {Dc, Dg}
ThlS stratum is divided into two Fornations - coh951ve so0ils {Dc)
and gravel 30113 (bg). ' _ _ :
The Q¢ lavep is SUFFiciéntly develoﬁed in dilhviél déposit. énd is
also remarkably thick at Pier 8 in North Harbor . The maximum and
minimun ‘N-values are about 10 and 50, and N-values of 10 to 20 ave
must common._ The De layer . con51sts of silt and clay, ‘traces of.
light Weight stones (pumice), and organic waterials. The color is
davk gray to brown. R
The Dg 1ayer con51sts of angular gravel poor in cont1nu1ty ‘and thin

w1th an N-value of 10 to 50. The - color is dark gray to brown.'

3) Allufial dépb'it {Ac, As) _ _
This stratum is dlvided into two layers - cohesive soils (Ac) and
sandy soils (As}. ' . . : . :
The Ac tayer con31sts of silt and clay. It 13 remarkably thlck in -
South Harbor and thin in North Harbor, Specifically, this layer
becomes thicker at the “top of Pier 13 with a thickness of over NO
: meters. The N- value varies from - 0 to 5. It remains near 0 From'
_the surface down to about 20 meters.'and 1ncreases thorcafter with
the depth. This layer has traces of broken shell, including

contents. with Finer 3and at —10 metor depth and organic materials

e



at depths below -10 meters.
The layer consists of line sand, as found at the near end of Pler 3
and Pier 13 1n South Harbor, and is poor in cont1nu1tv. The

N-Value ‘is 10 to 30. The color is dark gray.

The characteristics of the strata of South and North Harbors ave shown
in Tables 3.1.7 and 3.1.8.
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Table 3.1.7 Summavy of the Charactepistics
of the Strata of South Harbor

Deposit i Mark N-Value Cblor'_ ,iArticlg:
Alluvial B .Ab 0 toH " Dark Gray_ Very soft clay and siltt, -10nm
Cohesive Soils : ‘1 Black .. ~sandy, contains shells or
o organic¢ material
Alluvial | ' As 0 to 25 | Dark Gray | Loose fine sand
Sangy Soils =
Alluvial Ag 10 to 35 | Dark Gray Loose coarse sand
Cravely Soils - : S
b —— T o - T T T ]
Diluvial _ Dg 10 to 50 ]. Dark Gray Pense to medium density sandy
Gravely Soils over | Yellowish | gravel to gravely sand
' Brown :
DiluViél' De .10 to 50 Dark Gray | Cemented clay t0 si1t, hard
Cohesive Soils over Ypllowish to very hard, contains vol-
' Brown canic and organic material
Tertiary Tse 50 over | Yellowish | Tuff, sand to mudstone, con-
Formation g . 1 Brown tains volcanic material
Table 3.1.8 Summary of the Chﬁracteriétics
of the Strata of North Harbor
Deposit -} Mark N-Value _”'Coior o Article
¥Filling Fse - - ‘Sandy or cohesive soils,
Cohesive So0ils gravel and concrete
S — U IR . U S  Enc—
Alluvial : . . | Bandy, contains plenty
Cohesive As 0 to 5 Dark Cray of shells
Soils : ' : _ :
IR e 5 E I [ —
Diluvial _ : {-Yellowish | Very thin
Sandy Ds 10 to 50| Brown ~ | Fine coarse sand
Seils ~ over | Dark Gray : _ N S
S e e
Piluvial . be 10 to 25 | Dark Gray | flard clay to silt
Cohesive Solls : Green :
Tertiary 1 - | park to
Cohesive Soils Ts {50 over Yellowish { Tuff ~ Sandstone
o . Brown : :
. ———— = : — e e 2 —— ———— e L S——
Yellowish | ., :
_ Te 50 ovey Byown Mudstone
N . . _

—68~



3.1.5.3 Soil Properties in the Investigation Area _ _
Undisturbed and disturbed sanbles were subjected ‘to soil testing.
Laboratory tests weré made to conform to JIS and provisions of JSSMFE. The

"results of the laboratory tests are shown in Appendices 3.1.19 to 3.1.21,

1)  Physical Characteristics

The moisture content and unit welght are remarkablv scattered due to

the irregular mixture of these layers with sand or broken shell

2}  Shear characteristics

- ‘The undrained shear strength of saturated cohesive soils in South

Harbor are as follows:

Qu=0.05 . Kgffem® (07 =MN.0m)
Qu ={0.05 + 0.042 (z-8)} Kgr/en®  (z>4.0m)
" Where, Qu : Unconfined compressive strength
Z : Depth
1he Qu-values of Ac strata in North Harbor are 0.2 kgf/cm to 0.7
kgf!cn .

1) Consolidation characteristics

The Pc-value (consolidation yield stress) is higher than the
' overburdén préééure. This is due to the high sand and broken shell
contentﬁ.' These soils are normally consolidated.

Th} Cv-values (coefficients of consolidation} are used in the
calculatlon of the consolidated time.

The Cv«values of the Ac strata are as follows

'-South Hdtbor: Cv = 1,000 cmzfday {normally consolidated limit)
. - Cv = 2,000 cm’ /dav (over-consolidated limit)
North Harbor: Cv = 2, 000 cm /day (normallv consolidated and over-

consolidated limit}

The My~ values (COeFficiént of volume compressibility) are used in the
calculation of the consolidated volume. In general, Mv-values have a

incllnation wh1ch 'is negative forty- five degrees (45') in normally

69—



consolidated limit. Mv-values of the Ac strata are as follows: ~

0. 27/? (Normally consolldated llmit)
0.15 cm fkgf constant (Over-consclidated limit)
0. 17/P (Novmally consolidated limit)
0.08 em /kgf constant {over- consolidated limit}

M

Sputh harbor:  Mv

=
-5
it

North Harbor: Mv

=
2
T

3.1. 5 Y Results of Plate Béaring Tests

Plate bearlng tests, whi¢h were executed for the purpose of obtalnang-
the coefficients of the bearlng capac;ty of the subgrades, were conducted
inside the container ysrds (CY-1, €Y-2) and along the main service roads
inside Sputh Harbor. There¢aflter, sinilav'p]ate beéring tests.were executed'
at selected 901nts along the service roads inside North Harbor. The Lests
were conducted in conformity with JIS A 1215 (Refer to Appendix 3.1.22). '

~ According to the results oP the plate bearing tests, the values shown

in Table 3.1.9 were obtained as the deS1gn coefraczents of the beaplng-

capacity of the subgrades.

Table 3.1.9  Design Cocfficient of Bearing Capacity

De31gn coefficient’ of 5

| AES?__M_,A_,LES??lng.EEEE?}ty{ngifﬁv, ﬁemarks
South Harbor _ _ ' ' '
container yard | u _ PBRT -2,3;#,6{7;5
Scuth HarboEAvu;%mk,m;—m» . ' Af_jffgﬁfufmffi‘
voad | . s lver -1,5,9
Nofggyﬂarbor o _ﬂﬁhfi iﬁ R
road _ ' 2. PBT -10,11,12




3.1.6 Earthquakes

.Theléhilippines is located in the Circum-Pacific Seismic Zone and,
therefore, is subject to Trequent_earthquakes. Based on PAGASA'S data,
‘“Cataidgue of Significant Philippine Earthquakes,. 1960 - 1983",
epicenter map ‘centering on Manila was compiled. Fig. 3.1.16 shows the
epicentevs of earthquakes hith a magnltude over 5.0 on thc Richter Scale.
it indicates that wh1le no strong eavthquakes occurred in the v1c1n1ty of
Manila, there are three dense areas of epicenters hithln 150 km to 200km of
the 01ty, Lhat is, the west coast of Zambales,' the northeast area of
Polillo ISIand and the north area of Lﬁbang and Mindoro Islands.

The two'eavthquakes with a magﬁitude aver 6.0_fhat 60curred on the
north of Polillo Island were observed at {ﬁténsity VII (Rossi—?ebsel Scale}
in Manila.' Particularly, the.Luzon Férthquake on Augﬁst 2, 1968 with a
magunitude of 1. I was the most severe and destructlve in recent years.
This earthquake has been described in detail in the UNESCO report "The
Luzon Earthquakc of August 2, 1968." The following information is from the

report.

"Many buildings were severely damaged and about

270 persoﬁs ~were killed. Besides ' the buildings in

dohntOhn tanila, the Overseas Passenger Terminal for

South Harbor was subject to severe damage. A maximusm

.ground accaleratlon of 70 gal was recorded at the

Observatory built on fairly firm ground. The report

. also states that it is assumed that the acceleration in

downtown Manila on thick alluvial layers of soft

material might have been two, three, or even more times
greater than observed”.

_ Purthcvmore, judging from the list of violent earthquakes that have
struck Manlla duving the past 300 years, it is said that Manila has been
shaken”by_a ‘destructive earthquake, on average, once every 15 years, In
| tﬁé past 60iyeéfs, destructive earthquakes have not been as frequent as
'tthéy were Befofe. _

'Aécordingly,'it is recognized that due consideration of seismic lorce

should be given when designing port facilities.
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3.2 ‘Existing Port Facilities and Equipment
3.2.1 South Harbor

Sonth Harbor has 6 piers. in’ all together w1th anchorages, a fairway
and related facilities in the water area protected by the Kest Breakwater
and the offshore South Breakvater. Also it has a back-up area of aboub 100
hectares. half of which is the existing port zone and the other half is noﬁ
planned to be=-included in the port zone. This additional port zﬁne,
hoﬁever,-is not ipéluded in'the engineering survey. The Foilowing is an

outline of these facilities,
'3.2.1.1 Port Facilities

1) Piers : : _ : _

In South Hafbor, there are 6:piefs humbefed 3, 5; 7, 9, 13 and 15,
These are'large pieré, 80 m to 100 . mw wide; and 350 n to ﬂOO-ﬁ long cxcept
Pier 7. Pier 7 is a small.pier which is used for small craft such as ferry
boats and tugboats. Most of the piers are comprised of a reinforced con-
crete deck supported ﬂainlv.by so called monotube piles., (A monotube pile
is a plle filled with. relnforced concrete inside a vertically corrugated
steel pipe . with a hall thickness of about 6 mm.} Piers 5, 9, 13, and 15
have transit sheds, Plel‘_ 3 has no transit shed, bul has two container
cranes called Tango Crénes.~ The 1level of ?ier'13 is comparatively low,
.i.é.,'ébdut + 3.3 mjaboﬁe MLLW, As for the other piers, thg level is about
+ 4.5 m above MLLw;fwhigh is about 2.0 m higher than the road behind the
Piers., There is a lowered passageway for carge handling vehicles running
down the .center of Piers 3, 5, 9, and 195. Fig. 3.2.1 shows Lhe typical

section of the piers.

2) Berths
The numbev of berths and the length and depth of each Pier are shown
in Fig. 3.2.2.

3) Fenders.
The fendering systeh is oneg of thé most important port facilities. At

present, there rare lvo: types of fendering systems used at South.Harbor.

‘_Their general features are described below.



a. Clustev of tinber plles or monotube piles' _ )
This Lype has long been wsed and the fenders ave 1ocated about Znmto
3 m away from the side of each pier at approximately 20 m intervals.
b. Resilient fender type _ _ _ '
{Combination of timber piles and small—sized‘ruﬁbec fendsr)

This type has been applied to the new berth extension.

The fender types and their present conditions at  each pier are shown
in Fig. 3.2.3. o :
Most of the fenders of both types are damaged and do not necessarily

function properly in absorbing the berthing énsrgy of vessels,

4) oorlng fixtures _ .
Basically, bitts are provided at both 51des of the bcrths, and
bollards are installed between the bitts at intervals of about 20 m, Most -

of thé mooring fixtures and their foundations arve -in good conditieén.

5)' Sheds harehouses, Buildings, and Contalner Yards

There - are 11 sheds {total area 36,000 m ) and 19 warehouses (total
area 70, OOOm )R _ ‘ . .

Fig. 3.2.4 shows ‘the lo't:a.tion of these f‘acilities._ The size ‘and type
of the structures are taken From the 1nventory list (1981) of the PPA and
the results of the inspection are listed in Appendlges 3.2.L to ﬁ.__The
structires are Catsgorized into'thfeé_clésSes.-'Class'"A“;ihdisatss“tﬁst
the structures are soundf class =".B" shoWS'thst tﬁé'structurcs are:hsabls
but damaged; and ClaSs.hC“ 1nd1cates that the structures are worn out and
show some strictural’ problems. ' ' o ' .

There are two contalner yards (CY 1 and CY 2) in the Port area (total
area 88,600 m )[ CY-1 is located in the north of thssarea_and CY-2 in the
south, The former is operated By the PPA shdf£hésia€téﬁ'5y é“ppivste
company.x cY-1 has nelther pavement nor an effi01ent drainage system and
therefore, satisfactory cargo handling is dlfficult especially after rain,

CY-2 is paved, but the surface condition is not good enough for eFficicnt
cargo handling. ' '

6) nghting ; : o
‘There are two types of lighting in the. Port area. one. along main roads
and the other in open storage areas and" container yards. ‘San Francisco

Street is equlpped with mercury lamps on . both sides at 1ntervals of 35 m to

4~



40 m, _Theseilamps_abe sufficient in number and quantity, and will work

effectively for the time being, if they are appropriately maintained.

However, there is an insufflclent number of lights along Boston Street and
ther branch. roads.

: “As for the llghtlng in ‘the: open storage areas and container yards, the
transit sheds on some piers have incandescent flood lamps on their roof
tops which 111uminate the aprons. Mercury flood lamps are installed in the 
COntainer yards and the piers without transit sheds. The abovémentioned
piers have a suff1c1ent quant1ty of llghtlng flxtures, but they are not
necessarily in good condltlon due to poor maintenance. _

Pier 3 and the container yards arve furnished with a sufficient numbere
of lightinggfixtures; but Pier 13 seems not to have the necessary amount

of flood lighting for effective port operation at night,

7) Breakwaters _ _

| The West Breakwater, éppfox. 2 300 m long, was constructed under the
Spanish'regime. The structure is a grav1ty type with concrete blocks laid
on a rock mound, and Lhe:top is about 2.0 m wide with a height of 2.0 m to
2.7 m above MLLW.

. According to a visuval inspection, the structure itself is generally
souﬁd, and this breakwatér will properly function to protect the harbor
Trom'waves'of the estimated height.

' .'The'Sbuth Breakwater is approx. 880 m lomg. It is located 2000 m off
the ‘shore and exbends southeast from a point 300 m away from the end of the
WGst Breakwatcr. The structure is of a rock mound type and the top is 2.0
m to'3.0'ﬁidej.1.5.m‘to 2.0 0 high above MLLY., Rocks at the upper part are
of a cémparétiav31§ large size, weighing 1 to 2 tons each.

Based oni_a visual inspection, the rocks at and near the top have
1édsened and becone diélodged except for the part near the West Breakwater,
aﬁd' so the héight has been lowered to MLLW or about 1.0 m above it.

:;Thereforé, this breakwatgr requires repairs along with a part of the West

Breakwater.
B)I:Navigatibn aidsl)

a.'Vessels”éhLéving'the main, entrance to South Harbor ave guided by two

lighthouses, name}y, the LS Manila Jetty NR 1 at the end of the West
_ Breakwatev and Lhe LS ﬂanila Jetty NR 2 at the end of the South

1} For more information, refer ‘to "Guidelines for Vessel Traffic Service",

International Maritime Organizaion (IMO),

ﬁ‘?ﬁ_



Breakwater, = Both: lighthouses have veak flashing lights which ara
enitted at intervals of ' § seconds. They are powered by solar energy
and’ batter1es, respectively (Refer to Pig. 3.2, 5). _ ' S

b. Vessels entering via the other approach to South Harbof”ave'guided by
the LS Manila Jetty NR 3 installed at the end of ‘the Sotth Break—
water. - The solar powered lighthouse has - normal rlashlng lights'
emitted at 1ntervale of 5 seconds, - _

¢. One mooving buoy with 11ght is located outside the’ West Breakwater
and complements the other_nav;gat;onal alds at South Harbor.  In

- addition, one normally operating lighthouse is poeitioned ‘at ‘ the

entrance of the Pasig Riveb.to guidée pavigation at'that'point.

d. The adjacent International Port and North Harbof-haVe two normally
operating lighthouses and two unlighted mooring buoys. '

e.'Despite. the _apparent iack of navigation aids in the' South. Harbof
basin and adjacent arveas, the Philippine Coast Guard reporte'tﬁat
only m1n1ma1 or mlnor sea ac01dents have OCCUPPed and these have only:
taken place during very inclement weather condltlons, i.e., strong
Ttvphoons. Virtually no dangerous collisions have been noted whzle:
vessels are enterlng or mooring at South Harbon. _ ”

f. The aveas for dangerous cargo,' anchorage and quarantine are”

sufficient.

Cons1der1ng ‘the present condltlons of the nav1gation a1ds in the Port _
of Manlla, the following addition is recommended as S00N  as possible to
ensure safe nav1gat10n. '

A br1ghter lamp should be equipped in - a. hlgher llghthouse made of
reinforced concrete. "Hith thls addltlon, ships far of f- shore wili bc able
to easily recognize sach lighthouse durlng the day and at night. The
present characteristics oF llght colors should be kept as they are (Refen
to’ Appendlces 3. 2. 5 and 3.2.6). ' '

3.2.1.2 Anchorage and Fairway . .

The falrway (navigation channel) of South Harbor is about 200 n wide
and -3 km long. It runs through an open1ng about 300 m wide betheen thc
South and West Breakwaters._ The depth of the channel is approxlmately 10. 5
n below MLLW op deeper along its full length,

In South Harbor, there are four {#4) anchorage basins. A, B,iC and’ Q.
Anchorage A ie 1nside the South and West Breakwaters while: anchorage B and
C are outside both Breakwaters,: Anchorage Q is located far off-ghore and
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is ex:t::'lusiveii; used for quarantine activities for entering vessels,
3.2.17..3 llahdlihg Equipment

All handling 'equipment is owned and operated by private companies.

The existing handlihg equipment is shown in Table 3.,2.1.

11—
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Fig. 3.2.5 Location of Existing and Planned Lighthouses and Buoys
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Table 3.2.1

List of Cargo llandling Egquipment (South Hérbbr)

' T}Qe of Equipment

Capaciiy

Number REmérks :
Forklift- 2}5~3 ton 161 19: Need major repairs
5 ton A
10 ton 3
20 ton 2 1: Needs major Pepéirs
Top Loader 25 ton 4
40 ton 1
. ' { o -
Shifter (Transfer Crane) 35 i 8 i: Non-operational
Moﬁile Crane 10-35 8
&5 i 1
|
Prime Mover i 66 17: HNeed major repairs
. t
|
!
- . . I
Trailer - 40 foot %
' FB/HB L 22
1
L0 foot :
Grandspan | 30
20 foot F8 ]
20 footer
Chassis 12
CQntainér Crane 35 ton 2
Gravity Discharge Hopper 2
Payloader 3
Wheel Loader 6




3.2.2 North Harbor

North Havbor has 8.piers pumbered 2, Q 6 78. 10, 12 1& and 16 and
it is used for'doméstic t}adé. Each pier has buildings such as transit
sheds, passenger terminal buildings, ete. (Refer to Fig. 3.2. 6 and Table
3.2.2). The bulkheads of all the piers are made of concrete sheet piles f
and Pier 16 has an additional structure called a. relievzng platform buily
in the ground about 2.5 m below the_ground level. The piers in Rorth
Harbor are leased to shipping companies. Thevc is a road just behind the
piers, and the féad’is extremely crowded. A plan to widen the back- up area
by relocatlng the road is under way. '

The quay of each’ pler has a set of fenders and NOOPJDg Pixtures the
conditions of which ave geuerally not good, Piers 2 to_lﬂ_ave equipped
with a wooden fendering system made of timber piles driven at intervals 6?

“about 10m. Most of fhe_timbev piles are damqged at the top. The fenders
of Pier 16 are conbinations of timbeb piles'driven_in'clﬁsfcrs ahd fubber
cushlons Jnstalled at lntervals of about 20 m, and are in comparativélj
good condltlon. _ ' R

As for the moorlng fixtures, bitts are installed at a spac1ng of 30 i
to 40 m, and cleats are prov1ded in between, ‘Many of them are damaged,
although at some plers these were recently repaired Most of the cieats
are broken at thEJP foundatlons. .

All piers except Pier 16 are-cdnérete.paved Generally the pavement

is not neceéssarily in good c0ndit10n with - local settlenents and cracks.

Pier 16 was formerly paved with asphalt but 1t 15 Tiow COVGPed w1th sandj

and gravel to build up the 'iééel Honever, the 1rregu1ar1ties of the -

surface make port operation difficult esgecially after rainfall

435"_‘
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Table 3.2.2 List of Faciiitiés in North Harbor

AL = < N =

10

12
13
14

15

16
17
18
19
20
21
22

23
214
25

= W N O

Location Appliéhtidnnl E_;ﬁtea (mg)‘ . User
Pier 2 AEPansit}ESrgﬁ Shed €172§2.80 1 Negros Navigation'
- do - - do - 1,837.60 ) - do -
Pier 4 - ‘ 263 20. _Séé Transport
- do - Passenger lermlnal - 912.80, '_Abéiéiz Shipping.
Bu11ding - o ' '
Pier 6 | Transit. Shed | 2,036.25 | Sweet Lines, Inc.
(Rolling Shed, etc.) N o
- do - | Transit Shed :726,00 - do -
- do - Passéhgev:Téfmihai o 5375.66: ‘ - do -
- do - Trahsib Shﬁd_ _?7?3‘38 ”N & S Llnes
- do - Passenger;Téfminal '3?5.b0 - do -
_Pier 8 | Transit Shed '1,603}b0 ' Solid Shipplng
-~ do - Warehouse Nﬁ.'l_ ',1720;06 . Candano Shipping
- do - .| Transit Shed 486.08 - “COmpanla Maritima
Pier 10 | - do - 750.00 Lorenzo Shipping
- do - = do - f ?A?.BQI a - do -
- do - - do - | 375:00 | Solid Shipping
_ 401.32 Pfémieb'Sﬁipping :
- do - - do - ~ 747.84 | Lorenzo & Gothong
- do - '?assenger Terminal .1,260;00 Lorehiorsﬁipping.'
Pier 12'-—Tran51t Shed 2,800.00 | Sulpicio Lines
- do - | Back Loadlnglwarehousé BEE ' 5.do.f
- do - ° ?asséngef'Téfminal ' S es ~ do‘-:y _
Pier 14 Transit Shed 3,280.00 | ' William Lines, Inc.
- do - Passenger Términal o - do - |
Bldgs. _ o o
Pier 16 { Tramsit Shed 1 990.00 | NIPSEA Shipping
_ | s 1,300.00_ Escaﬁo Lines
- do. - 'PaSSéﬁgeb_Tefminéi 600.00 NIPSEA
- do - 600.00 | EscaNo

- do -

433?'




3.2.3 Manila International Containcr Terminal {MICT)

_Thé_MICT ié Ipégted on approximately 69 ha of reclaimed land west of
tﬁe Ndrth'Breakwater._ The Phase I construction work was started in 1978
and it has almost finished. -

The terminal facilities were partially opened for container cargo
- handllng operatlon late in the 1970's. The MICT has the following main
facilities:

'Qﬁéy wall : 920 n

Container ecranes - _ 2 units (30,5 tons)
Transit sheds | _ 2 units '
¢ontainer'freight station = . 1 unit (8,400 m2)
AdminiSLration'building 1 unit

(Refer to Fig. 3.2.7 and Table 3.2.3)

The MICT has an access road adjacent Lo North Harbor and the road is
not in a good CQndition.” The rdéd‘is congested with jeepneys and other
vehicles ﬁfanspdrting'basséngers‘to and from domestic'passenger ships at
North Havbor. -

_ The Phase I1 constructlon ‘work has just begun and it is a kind of
_expansion pPOgram. This project includes the constructlonflnstallatlon of

- thé following main facilities:

' BcbthiexténsiOn”_. 220 n
Ro-Ro fééilitieé o 1 unit

: Cohféiner stacking/marshalling yard 15,000 m2
Container freight station 2 wnits 16,000 n°

Other buildings

Additlonal cranes

Container cranes 4 units

Other crancs 12 units
: ACééss road

- Other nccessaryjedﬁipment/fdéilities
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Table 3.2.3 List of Facilities in MICT

No.

Name of Faciiity

_ Structure Type

Rubble-mound type

10.7m

Size Renarks
1 _CohtﬁinéP_Berth ‘Monotube steel Number of Berths:|Water depth =
C jpile, and con- 4 o
crete slab Berth length:
supporting crane | about 1,000m.
rail
Bubber fender
2| Apron - 4.6 ha -
3 | Container Yard --- 17.0 ha Import and Export‘
' ' Stack
hlcrs Stéel frame with 8, 400 m2 New Structﬁre
aluminum raof and
conérete hollow
block wall
5 Chassis Parking --- —e -
~t Area
6 | Administration. Two-stoby; eon- 360 m? -
: Building crete building
7 | Engincering Two-story, semi- 144 m ---
- Building concrete building
8 | North Breakwater|Rubble-mound type| About 1,700 m -
9 | Breakwater : About 1,210 m -




3.2.4 Pasig River

The Pasig River connectlng the Laguna de Bay with the Bay oF Manila;

passes through the Metro Manlla -Area, This rivef‘is a very important 
traffic way with many factéries along both banks. However, due to the lack i

of water depth in the dry season and 1nsuff1¢1ent clearance under some'
brldges in the rainy  season, naVLgation of - tugboats is sometimes
restricted, T : t ' ‘

Locations of the cargo handllng facilities along ‘the. Pasig River aPe_
shown in Fig.3.2.8. The figure was compiled on the ba31s of the leasing'
map and cargo flow list prepared by PPA.

The berths from the river nouth to the Jones Brldge are owned by thef
PPA, and cargo handling compan1es use these berths. The quaywalls are of g
the concrete block type., There are few-fenders except for simple tlmber
pilés for mooring. In addition, the aprons behlnd the quays are very
ﬁarrow. _ _ o ' :

The banks upstream of the Jones Bridge are mostly‘éécqpiéd by private
cdﬁpanies which are related mainly to the petro-chemical indﬁstry ahd to
'flouf miliing. The petro chen1cal companies have well-maintained dolph1n;
type‘piérs,: The flour m111 conpanles also have well- mainta:ned piers and.
use'mebﬁanized handling equipment such as preunatic unloaders.

Generally, the public berths have narkedly inferior facilities to the
berths owned by private conpanles..

The clearances of the brldges aPe also ShOhn in Flg 3 2 8,

These clearances are taken ‘from "Fairways and Anchorage Chart of

Manila Harbor 4236A ‘revised 83-5-26" published by the P.C, & G.S.
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22
23

z4
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26
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BASECO

TACOMA,

NME or NSLE {FORMERLY LUSTEVECO}

NAWACO MOVERS  KIDC

COMMANGER

SMG - SAN MIGUEL CORP,

EDRALIN

ELIZALOE

FEDERATION

OELBADO

WAGALLAKES

ROMUS _

NAPOCOR -NPG = NATIONAL SFOWER
CORPORATION '

PRC - PHILIFPINE REFINING ©O.

TASACALERA WHARF

ANSOOR TERMINAL

CENVOCO . ‘

SHELL CHEMICAL €O, [FHILY INC.

CALTEX { PRIL.), INC.

PETROPHIL CORP. ]

SUNRIPE CO00MIT PRODUCT,, ING.

CTI-(CONSOLIDATED TERMNAL WC)

AG 8P -ATLANTICGAF &
PACIFIC COMPANYT

IVOG ~INPERIAL VEGE TABLE OfL €0.

EXXON CHEMICALS

- MABUHAY WAREHOUSE

ALCHEMCO -~ ALLIED EHEMICALS 0.

| PACIFIC ENAMELS B GLASS CORP.

UNION CARBIDE

ozgrxc - o7

32

34

a5

3
ar
a8
ag

40
41

4z
43
44
45

47

43
50

51

52
53

&8

Mmoo OO

SEA OlL TERMINAL

PHILIPPINE ROCK ASPHALT

RUBY INCUSTRIAL CORR

LFM ~ LIBERTY FLOUR MiLL

NAPOCOR FROCIWELL * NATIORAL
POWER CORP

INSUREFCO-INSULAR SUGAR
REFINING €0.

COLGATE PRL.

CTH + CONSOUIDATED TERMINALS, INC.

PUYAT STEEL CORP ’

RFM -~ REFPUBLIC ADURMILLS CORP

WEM-WELL BNOTON FLOUR MiLLS

URE - UNIVERSAL ROBINA CORP

AMPARTS

CALTEX {PHIL), INC

RESING, INC.

LION GLASS 8 CONTAIRER CORP

FILIPINAS CEMENT

SNC - SAN MIGUEL CORP

GMC - GENERAL MILLING CO.

REPUBLIC GLASS FACTORY - RGF

MARINDUGUE WINING

LITTON NILLS _

PBM- FHILIPPANE BLOOMNG MILLS

REPUBLIC GLASS CORP ~ RGC

NSG-NATIONAL STEEL CORP.

CHEMICAL INDUSTRES

MAXAT! BRIDGE

VERTICAL
CLEARANCE
OF BRIDGES
DELPAN BRIDGE 702
" JONES BRIOGE 488
MACARTHUR BRIOGE 458
LRT BRIDGE
QUEZON BRIDSE 6.41
AYALA BRIDSE £27
NAGTAHAN BRIDGE 702
FANDACAN RAILWAYS 427
LAMBINGAN BRIDSE 365

GUADALUPE BRIDGE 793
FLOOD GATE

VARGAS BRIDGE 5.49
ROSARIO BROGE

BAMAANG BRIDGE 366

NOTE : HELGHT IN METERS ABOVE M.H.H.W







3;2;51 Major Land Traffic

3.2, 5, 1 General Featubes of the Roads in Manila

Motorized vehicles are the principal neans of transportatlon in thp
. Metropolitan Manila Area (MMA). The MMA road network is made up of several
radial and four (4) circumferential roads - one of them is still under
construction. The circumferential roads are planned :to_ traVerse..the.
.:Ccntval Business District (CBD), Circunferential roads C—é and 4 héve é
high cépaCfty for heavy traffic., ' Most of the radial roads are completed
and they extend1from the CBD to the outlying areas'(Refer to Fig.3.2.9,).

. 'The'Manila road network is not sufficient enough to handle the présént
heﬁvy traffic except for some trunk roads. = Most of the bgads_ were
cdﬁstructed some time ago, and they -are - in . poor coﬁdition with inadéduate
'drainage and poor maintenance considering the pfcéent heavy traffic demand.
‘Some main intersections are controlled. by traffic 31gnal llghts and the
' rmajor barriers causzng congest;on in trafflc Flow are the Pasig River and
”the numerous esteros (streamlets)

_ Generally, the'constructlon-of roads to neet the increase in traffic
in the urban center is mov1ng at a slow pace. C-4 and the north-south
bound expreSSWay H]ll serve as na;or transport .axes in MMA and they are
primarily designed to -act as the quickest approach to other economic
centers in Luﬁon."Tﬁé_ne#Iy constructed radial road R-10, which also falls
basically under  this cétegory, is of prime importance .to port-related
traffic. o _.

The.rbads in Maﬁila.are extremely congested. Though several efforts
have been médezto relieve the traffic congestion in MMA, very little has

been accomplished.
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3.2.5.2 Land Access o the Port Areas (Refer to Fig. 3.2.10)
_ Bonifééib‘DPive,_a six-lane asphalt-concrete paved road, serves as Lhe
. main'access fqr Sbuth and North ifarbor related traffic. Vehicles can reach

the South Port arvea via twoe main conneéting roads:

2Sth'Stfeét”(incoming'and outgoing for cars but outgoing only for
© cargo trucks from 7:i00 a.m. to 7:00 p.m.) and 13th Street {incoming
traffic only),

25tk Street is a four-lane undivided concrete paved road which runs to

the southera part of the Port via Gate 1.

' There are traffic Jams on this street several times a day.'_Chicago
Street;"parallglzto Bonifacio Drive, is & four—lane'undividéd.éOncrete
paved road and also hés'traffic:problems; Both roads are used as
parking areas and this exacérbateé'the problem., Likewise, a traflic

.:bottlenéek is also éxperienbed at the junction of 25th Street and

- Chicago Street/BoniFacio.Drive.-

8th Street is a 2-lane asphalt-paved road. This is an access road to
- Gate No. & which is presently not open for incoming traffic to the
Port, o

'13£h'§treet is an asphalt-paved l-lane road. It connects Gate & with
Bonifacié  Drive at Anda Circle. It is only used for incoming

trehicles,

Nofth Harbor Road or -Marcos Road is the main road for passengers and

cargoes in North Havbor.

This divided rééd is'pavéd with asphalt and has three lanes rumning in
: each direction, Zaragoza and Mariones Streets, which arve the main'

braanch roéds; ave ‘connected with North Harbor Road.

Zaragoza Street now serves as a feeder crossing R-10 for cargoes to

and from the commercial districts of Binonda and Divisoria.

Moriones Strcet is a divided six lane concrete paved road and it

Servés as theé main access to and from Bagat-bagatan, Divisoria, J.
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Abad Santos and'ﬁagupen Streetet

Del Pan Bvldge connects South Harbor with North Harbor

The bridge has a steel deuk glrder with a f- lane divided concrete
paved roadway. _ :

But the access roads to the brldge On both eldes are six ‘lane POads,'
"~ and therefore traffzc 1s sometimes hampered eSpec1a11y dur;ng rush hour,
Houever this bPldge is presently being widened and it will extend to R-10
as an elevated hlghway running toward the Manila International Port,
Rad1a1 road R-10 1e completed,up to Novotae Fish Port.- _

South Harbor has three maln gates, No.-l, 4 and 6, while there is no
gate at North Harbor because no customs control is executed. Passengev and
- cargo checking in North Harbor is conductcd at- 1nd1V1dua1 gates along Novth
Harbor Road (Marcos Road)

3.2.5.3 RallanS (Refer to Flg. 3. 2:9)

There used to be a s1ng1e line ra11way in North Harbor (Piers 2 Q and
6) which was connected with the PNR Pail network in Lu20n via PNR Tutaban
Station. The main purpose of the rallway was to transport sugar into Nerth
Harbor. o o

The" llne ran down the center of the main road of North Harbor to PNR
Tutuban Statlon, and was not an elevated The railway (North Harbor-PNR
Tutuban Station) was used” unt11 the beginnlng of 19705._ However, at
present, the track 11ne condition is very bad and almost ruined. Theg
demand for rail transport has decreased along with the increased uee or
road vehicles whlch cause heavy trafflc. This may take a long time‘before

cargo is again transported by train,
3.2.6 Small Craft

- The number of"tdgbeafs;'.speed boats, and launehes of Government
Agenc1es are shown in Tabile. 3 2.4, .‘ . ) . .:' - _

A general description of the tugboats and banes which ply South
Harbor and the Pasig River is presented in Appendix 7.3.2, .This table ‘is
based on data provided by two of the.large lighterage companies,
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‘Fig. 3.2.10 Road Network in the Vicinity of Manila Port
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e " Table 3.2.&" SmaliPCraFt'(Numb¢?)

s R . ) Bei*t’hing_/; B FE
Government Agency TUgboat Dredger | Boat | Moorihg Avea | Remarks
1. Cost Guard - - B - 1 Basin fn front of Restricted data
SR o .~ | the Manila Hotel |- R
B S R N I Y N S
2. Navy _ ' - - - == - IRestricted data
3. Harbor Pilots | 6 S R 'Landing between
‘ - S PO PleP 15 and 13
4, Customs 5 Enginecring
. - | Island Basin
5. PPA . . | 4 |3 MoToel T
b _ - S FEEE G R .
6. MPWH , _ 1| Parola area . |Total {0
7. Quarantine : : R 1 Source: PPA

3.2.7 Public Utilities

al Water Supply

There - are currently six companies engaged in supplylng water at the

Port of Manlla, namely.

1)5 Harbor Svstem and Supply, Inc._
2) Malayan Towage Company

3} Vlason’ Conpany

ﬁ) Gaerlan Company _

59 Mahilé Méffé Water Service

6) chuefTréding_Company

fhelF sources of water supply are located at Pier 2 and at Quiapo at
thc root oF the Quezon Bridge.. Water supply at North Harbor is not a
problem due to the existence of pipellnes at every picP which are utili?ed
by the shipping lines occupying each of the piers. '

South Harbop has the opp03ite situation with no pipelines at .the
piers, This will no longer be a problem when ‘the rehabilitation takes_‘
placé because the Metropolitan Haterworks Sewerage System (MNSS) ”has
already made plans for the - installaticn of a water pipeline system at the
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South_ﬂa?bdp'Piers. It will then pnly be a matter of.adjusting“thé'sizes
of pipgs to;mget the water demand. At present there are high-pressube

o wéteriéupply pipelines in the back-up area of South Harbor designed to meet

“tha_ﬁatéf demand including the piers. In the first half of 1986 about
15,000 ;o 18,000 tons of water per month were réquired at South Harbor and
f;'Anchbrage;' This water was supplied by the five (5) companies listed above.
. The Vlason Company supplles the Philippine Navy (Refer to Appendix 3.2.7).

i There is no serious problem with the current water supply system.

b) Oil Supply -
The vessals calling at the Port of Manlla enjoy a stable supplv of oil
throughdut the: year, but they arve requ1red to inform the supplier of their

‘arrival ‘date and time in advance,

Ce) Electricity Supply _ _
_ At present the Manila Electric’ Companv ( hRALCO) suppl1es Rorth and
South Harbors w1th clectrlc;ty. MERALCO has primary distribution lines of
either 3,600 ¥V or 20,000 V with3a secondary voltage utilization of either
230 Vv or HHO V¥, :Electrlc lines are installed overhead along the slreets.
At the piers eiect1c1ty is supplied from 11nes installed underground.
According' to an 1nt¢rv1ew with MERALCO concerning the expected
electricity demand under the short-term developrent plan, the company

_ confirmed that HERALCO is always ready to supply any amount of electricity.
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