7.4 Proposed Scale of Berthing Facilities
7.4.1 Required Number of Berths at the Piers

Expected cargo thrbughput in the Port of Manila is 10.4 ﬁillidn tons
for fbrelgn trade and 14.8 m11110n tons for domestic trade in the target
year 2005. Among the forelgn trade cargoes, the volumes of loose Cargo,
containerized cargo, bulk ecargo and'liqﬁid bulk cargo‘are 1516? thousand,
5,984 thousand, 2,785 thousand and 446 thousand tons, rcspcctivalv. _

3,638 thousand tons of foreign trade cargoes are projected to  be’
handled at South Harbor, Amohg themn, cargo presently unloaded directly
oﬁto barges and carried to private wharves, which are méihlj'bulk cargo,
will also be .unloaded in the same way iﬁ the fﬁhufe} Hence, it fis
considered that about 1,283 thousand tons will be handled at Anchorage.
Containerized cérgoes carried by semi-coﬁtainer ships and ééif—sﬁstaining
container ships will be handled at the preferential berths considering the
spe01al handllng and movement of the cargo in the port., Iron & steal
praoducts aﬁd timber will also be 'handled at preferential berths.
Thevrefore, the cargo ‘volumes to be handled at the preferentlal berths are
estimated as 710 thousand tons of contalnerized cargo, 160 thousand tons of
iron & steel products, and 39 thousand tons of tlnher. 1,597 thousand tons
of* wheat and soybean meal will be considered in the alternativé plans.

Though the requiréd’scale of the fécilities3is éStimated.basEd:on the
resulis of the computer simulation, a rdugh estimation is conducted below

using the following simplified equation by queuing theory.

5 =cx—§—
M
where a = 1.9 ror the berths w1th a rirst come, first serve system'
a = 2,0 for the berths with preferential use.
a = 2.5 for the exclusive use berths
A = nuaber of vessel arrivals per unit time
%r= bevthlng time of vesscls
g = number of berths rgquived

1)  Containers .
~ The cargo. handling capacity for Semiécdntéineb and self—sustaihing
container ships is set as 225 t/ship hour including empty containers, and

the non cargo handling time is assumed at 5 hours per ship, The number of
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vesséls over IO 000 DWT and the cargo volume of these vessels per annum are
estimated as 127 and 286 thousand tons. The number of vessels 10,000 DWT
and under and the cargd volume of these vessels per annum are estimated as

as 222 and_1£2 thousand tons. Hence, the required number of berths is

estimated as follows:

s =a ,‘_’:_‘ = 0.46 {over 10,000 DWT)
where: s = required number of berihs

a = 2.0 : coefficient for the berths with prefevential

use
X = 127/350: nuwber of veséel arrivals per day
(350 is the estiﬁated number of available working
days per year)
1 2254 s . . ‘ .
- = Uaag +5)/24 : berting time of vessels (unit days)
. {2254 is the per éﬁips average handling volume of
semi—container and hoh—self—sustining container
: _ . ships)
s = 2.0 x gggx {(Zégg +5)/21} = 0.77 (10,000 BWT or less)

Therefore 1 berth for the vessels over 10,000 DWT and 1 berth for the

vesseis?lo,OOO DWT and under arée required.

2) Iron.&'Sfeel and Timber

_ " For 'the_'béfths: whiéh will preferentially handle iron and steel
products,'_the_ éargo handling capacity is estimated as 70 t/ship hour
including idI§‘tihc, and bérthing time other than cargoe handling time is
considered té be 6 hours. The annual wveolume of cargo carried and the
numbcr of calls of vessels over 10,000 DWT and those by vessels 10 ,000 DWT
and under are estimated as 80 thousand tons and 15, and 80 thousand tons
and Hﬂ, respectively.

" The cargo handling capacity for tlmber is estimated as 50 t/ship hour
and'the berthing_time is estimatcd as 66 hours per ship. The annual cargo
volume and the number of ship célls are estimated as 39 thousand tons and
13 rcspcctively:

' Considering the estimated number of vessels and the berthing time per
ship, iron & ateel products and. timber are better handled as belonglng to

.the same gvoup . ' ‘ _ _
~In this situation, the required number of berths are estlmated as

follows:
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Timber, Iron & Steel Préductes Berth

uy 1800 - |
s = 2.0 x 350 ¥ {( 76 +6)(2ﬂ] =.0.33 (10,000 DWT or less)
s-2.0x (52x83,13, 66 e than 10,000 DWE)

(350 X 23 *350 * za

The berth ¢ccupancy tate is estimated as p = 0,17 for theé berth for
smaller vessels and p = 0.26 for larger vessels. Thereforel berth would be

enough for timer and iron & steel products,

3)  Common use berth :
' Bulk, bagged fertilizer and other general which is transported by
conventional ships are accommodated at common use berths as one group on a
.first come, flreset serve basis, The estlmated number of calllng ships by
ship type and the average moovlng tlme by ships type are presented in Table
7.2, 5 and Table 1 of Appendix 1.6. i.

o _"-23 69 69 252 32 '
s = 1,5 ¥x( == x = ) =1, 98
L 390 2h- 350 24 " 350 % | {10,000 DWT or less)
821,5,((Hleﬁﬁ,“.lgxl_;sﬂﬂxug,‘:_g_u

350 X 24 *350 * 25 * 350 X 2 |
- (more than 10,000 DWT)

Hence, the required number of berths are suﬁmarized_as follows:

Container Berths for larger vessels

for smaller vessles

Common Use Berth

1
1

Timber & Steel Berth: i for 1arger vessels
3 for larger vessels
2

for smaller vessels

Larger vessels are those over than 10, 000 DWT and smallep vessels are
those than 10 000 DWI and under. '

T.4.2 Grain Hand1ing 
7. 4,2.1 Curent Handllng Problems .
' Grain is currently handled at Anchorage by ship geap with a grab

bucket. fhere are . many problems with the current handllng system as

Follbws.
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1) Inefficient cargo handling

The  unloading rate by ship gear with a grab bucket (to barges} at
Anéhorage is currently 52 t/ship hour, and it takes nore ‘than .10 days to
unload wheat from one vessel in many cases; Therefofe;fthe cargo handling.

rate should be increased for thé quick despatch of grain carriers.

2} Shallow waler depth
The grain carriers currently Calllng at Manlla range in 31ze.from
10,000 DWT teo 64,000 DWT and mostly range from 10, 000 DWT to 30,000 DWT
(Appendix 7.4%.1 and 7.4.2). Mowever, the water depth of the Anchorage is
only 10m and some parts are even shalloner - Sm or 9m. However, grain
cavriers throughout the world are becoming 1arger- and larger (Appendix
7.4.3). Hénce it is necessary  to provide deep water facilities to

accommodate the larger carriers.

3} Measurement and leakage of grain
Leakage of grain'thP0ugh grab buckets causes environmental pollution.
As there is no weighing equipment, ecxact measurement cannot be achieved.

lence it is necessary to improve cargo handling and measurenent.

) Inefficipﬁt tréhsbort by barges
Graln is currently unloaded to barges directly from grain carriers and
transported to flour mills located upstream on the Pasig River. In the
ralny seasqn barges are forced to stop their operation for about 1% days
_becausé_ of insuffiéient clearance under bridges. Therefore, it is

necessary to construct silos in the port.

7.4.2.2 Grain Terminal

‘As é COﬁntermeasure against the problems, two alternative plans with
intrqductioh of pnuematic unloaders are considered in the target year,
2065 In ﬁltefnétive 1 the terminal is located at the end of M.I.C.T.
This ‘plan : wﬂs already studied and appraised by A.D.B. in the year 1082,
The prcposed 31tc “and handl1ng system studies by A.D.B. are reasonable.,

In Altcrnative 2, the terminal is located on pier 3. The reasons for

selecting pier 3 as the grain terminal site are as follows:

(a) Grain carriers with an average size of 25,000 DWI can berth without

modifying the existing basin,
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{b) The' container yard just behind pier '3_ can . be  used. for the

constrictioin of

completion of MICT,

silos with the required capacity, after

The planning concepts and the required scale ave as follows:

@ The estimated luture cargo volume is shown below.

Future Cargo Volune

(thousand tons)

Year Wheat Soybean Meal Total
__EEES_f mrmfﬁll_ 1262 673
1995 518 2 929
2000 . 660 567 1,227
2005 832 765 1,597

@ Size of bulk carriers

the

The:future conditions‘of bulk carpievs of wheat and soybean meal

are foreccast as follows:

Wheat

Soybecan meal

Location _
of Avg.D.W.T. Avg.Loading/ Avg.D.W.T. Avg.lLoading/
~grain . 1 unloading vol - unloading vol
terminal o [ R T R ]
MICT | 60,000 50,000 60,000 50,000 °
Pier 3 | 25,000 20,000 25,000 20,000

@ The planniﬁg dimensions at M.I,C;T. and Pier 3 are as Foliows.

Jtem

Cargo volume in EOOé:
Bulk carriers

Water depth

Total Area

Number Of Silos

Storage capaéity

Berth odcupancy ratio

.SH;OOQ tons

Pier 3

h2 2

M.1.C.T.

1,597 t 1,597 t
60,000 D.W.T 25,000 D.W.T,
S - 12.0m - 10.0'm

56,500 m? 38,000 m°
36 bins | :?ZIBins

. 33;000'tons

h3 %

() The proposed - layout of the grain terminal . at the far cnd

-M,I.C.T. is shown in Fig. 7.4.1,
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T.0.3 -Passengér anﬂ Small Craft Be?ths

7.4.3.1 Passenger Ships and War Shlps

The number of passenger ships calling at Nanlla port is estlmated at
50 vessels per year. This number will not - change mych in the future,
considering the trend of passenger traffic at the port.

So, 1 berth at pier 13 is sufficient to aCCOmnodate the passengep
ShlpS. R :
War ships sometimes berth at S H.. There is no avallable data for the
number of shib_calls.':Hdwever, it can be aqsumed that the nUmber of thése
ships'is less than that of pasSengep ships., Accordzngly Pler 13 will also
be used to accommodate the mllitary vessels. _ |

Because pier 13 cannot support heaVy cargo it is nost efficient to

ufillze the pier for these non-cargo handling vessels,

7.4.3.2 Snall Craft _ o . _ o

Theve are 6 publlc tugboats, i dredgers and 8 small boats in South
Harbor and _thepe are 23 private 'tugboats‘ plying the Pasig River (sce
Appendix 7.3;&). ' '

1) Total number of tugboats - 29

Small boats S '8
Dredgers : i 4

2) -The required total 1ength of the berths is estinated bascd on the

following assumptions.

LOA of tugboats . ' 22 m

LOA of small boéts ' 10 i

The requ1red length per ship is estimated as 1.2 LOA
Berthing system = = _ : double alongsidc berth

3} Total Pequ1red length (tugs and small boats)
(29 X 26,1 112 x 12)/2 =55 m

4§) Available bevthing'lehgth

(1) revetment betweeh:ﬁier 15 ahd'13 - | - 160 m
(i1} 1/2 of the south side length of pler 13 380 o

Total length o 580 m
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Accordingly, the ~available berthing 'length for  small craft is
- gufficient. Dredgers will continué to berth at the base of M.I.C.T..

7.4.3.3 Barge Pool Plan

According to our survey, the total number of barges plylng the South
Harbor—Pasig River route in 1985 is 231. They are mainly berthed along the
Pasig Bivér._ Some of them are inforimally bertﬁed ét unoccupied areas in
South - Harbor. Lighterage Companies are earnestly requesting a pérménent
' ﬁooringuﬁasin in South Marbor. It_is'recomménded that barge pools should
be considered to best utilize the limited water surface and for the safety
of.the'povt. In fhe 19ng term plan, the Engineering'lsland Basin will be
considered for use as a barge pool after necessary dredging. (@j){)(Q) But
for the p:cseﬁt, it is preferable tqfutilize the water area bétween the
West Breakewater and Pier -3 considering the available " space and the
present water depfhf _

About one-half of the total humber of lavger barges (more than 1,000
DWT} &and one-~ third of the snaller barges are "considered for berthing in
South Harbor.

The planning assumptions are as follows:

Item more than 1000 D.W.T.
1000 D.W.T. . or less
—fhvéfégé length 4, 5m 37.8m o
Average width 12.6 12.6
Average depth 3.1 1 . 2.6
Keel clearance 0.3 0.3
Depth'of barge pools 3.h0 2.90
Estimated number 15 ' 65
of barges

note ! The drafts are the half loaded value,

The = total required lengths are 200m (13xﬂ4.5x1.2x1/ﬁ) for
larger barges and 780m {65x37.8x1.2x1/4) for smaller barges
condisering 4 row berthing,

The ohtline or'the:prprSed barge poolé {s as follows. (Fig T.4,2)

{a) The basin areas between the West Breakwater and Pier - 3 (QD(B)()@))
will be tentatively considered for use as barge pools,

(b)_Barge pool(ﬁ)will be reserved for large barges{more than 1,000 D,W.T.)

() Barge pool (HDwill be reserved for future exﬁénéion.
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Note: Sounding in Meters

Fig. 7.4.2 Barge,Podl Plan
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7.5 Required Size of the Storage Facilities

7.5.1 Prervequisites for Caleulation
The storage facilities éxcept for container cargo mainly consist of
transit sheds and open storage areas. The required area of storage

faciities is generally determined by the following formula.

A = -
R.UW
wheve
A Requi?éd area of storage facilities (mz)
N : Annual cargo volume (tons)
R :  Annual turnover of storage facilities
U : Utilization rate -
W : Volume of cargo'per unit area
C : Distribution ratio of vequired covered and open storage areas

Prerequiéites for calculation
1) Fﬁture éargo volume
The following table shows the future annual cargo volume which will be

handled at pier:

{(Unit: 1000 tons)

1995 - | 2005
Iron and steel 145 N 160
Tifber 53 39
Other loose cargo 566 866
Bulk’ 330 511

2} Aﬁnual‘tUPnover of storage facilites
The average annual turnover of storage facilities in South Harbor for

the whole period through 2005 is estimated as lollows:

Transit sheds 20

Open storage aveas 15
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3) Utilization rate 2o
The utilization rate is estimated to be 0,6 through the year 2005.

1)  Storage load pér square meter
For storage purposes, the following loads per sq. . have been

estimated for the whole period through 2005.

Commodity Tons peéer $gq. n
Iron and steel i 2,5
Timber - | 2.0
Other 1oose cargo _ 2;0
Bulk cargo . 2.0

3) 'Distribution of required covered and open stobage areas.,

The following. assumptlons are made with regard to the cargo flow by

commodity.
Open storage | Covered storage | Direct to
| @ ® | trucks (B)
Iron and steel 60 3 - ko R
Timber 70 s ] 1
Other loose cargo = | ‘15 _ ' 80 .. :5
Bulk cargo _. 10 ot 90
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7.5.2 Requived Areaof Sheds and Open Storage Arcas

'The.éalculation results ave shown in Table 7.5.1.

Table 7.5.1 Required Avea of Sheds and Open Stobage Areas

(Unit: m2)
(Year) 1995 2005
_iTransit-Sheds | S

1ron & Steel 1,930 _ 2,130
Timber 330 - 210

- Other loose cargo 18,900 28,900

Open Storage Areas o |

Iron & Steel 3,870 4,270
Timber - 2,060 1,520
Other loose cargo 4,720 1,220
Bulk cargo -~ _ 1,840 2,840

7.9.3 Requiféd Container Yard

A fbﬁgh estimation of present and future container yard requirements
is presented below.

Scmq of the cdntainer cargoes which are currently handled in South
Harbor'wiil.be transferred to M.1.C.T. in the near future. However, for
the intérim, a significant number of containers will continue to be handled
in South Harbor.

:The eatimations of {1) average cargo volume per TEU, (2} ecmpiy
containcb rate and {3} number of tgtal container units which will be
handled at South Harbor ave shown in Appendix 7.5.1.

The _nuﬁber of containers (TEU)} to be handled at South Harbor,
including embty containers, is estimated as follows:

{ thousand TEU)

1985 144,0
1990 61.0
1995 - 58.8
2000 62,4
2005 80.8

The required area of éontainer yards at South Harbor is estimated
using the UNCTAD container terminal planning chart attached in Appendix

7.5;2 based on the following asSumptions:
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Container handling system Transfér crane system

Average transit time 7 days
Area requirement per TEU 2 level stacking...15m2
Ratio of average to maximum 0.7

stacking height
Reserve capacity of safety factor  #0%

. Accordingly, the required container vard area is estimated as 4.4 ha
in 2005. | '

7.5.4 Container Freight Station (C.F.S.)
The ratios of LCL cargo to FCL cargo handled at South Harbor are
estimated at 310% for imports and at 5% for exports in the future based on

the present percentages. So, the volume of LCL cargo and the number of LClL
containers handled at South Harbor are estimated as follows: .

1995 2005

Volume of LCL cargo {1000tons) o
- Imports - | :3M : 751
Exports ' 9 13
Total _ ' I R Y -
Number of LCL containers {1000tons)
Imports 2.6 3.5
Exports 1.1 1.4
Total, | 3.7 49

The required area of CFS at South Harbor is estimated USing the UNCTAD

container terminal planning chart based on the féllowing assumptlons.

Average transit time - . ' 6 days
Averge étacking height of genéral cargo 2 meters
Access factor _ L 8.4
Reserve capacity of safety factor - o g

Accordingly, the required area of CFS ié'estimateh as 3000m2 in 2005,
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1.6 Proposed Layout Plan

7.6.1

Preparation of Alternative Plans

Based on the fundamental planning concepts and the proposed scale of

the master plan described ih Scctions (7.1),(7.4) and (7.5), rlour alter-

native plans are proposed below (Fig. 7.6.1 - 7.6.1),

The increase of cargo volume in S.H. through 2005 will not  be so

great, the existing facilities are underutilized and the transfer of a

considerable part of container cabgo is expected in near fﬂture;

So, -the four alternative plans are aécordingly prepared based on the

maximum utilization of the limited space of S.H.

7.6.,1.1 -Alternative plan-1

1)

2}

The basic ideas of this plan are:

To continue to utiliic the existing container handling facilities at

pier 3 and the related facilities located nearby.

To establish a grain terminal at the west end of M.I.C.T.

The utility plan of piers and back-up areas is as follows:

aj Contéiners are handled at pier 3 for 1abger’ vessels (more than

10,000 DWF) and at one berth of pier 5 for smaller vessels (10,000
DWT or less). _
The container yard C¥-01 is located near to pier 3.

The dmensions of container yard CY-0l are as Tollows.

Triangular (CY-01) 28,35 m2
‘Rectangular (CY-01) 32,838 m2
Access Road (CY-01) 5,734 m2

So, the capacity of CY-01 is enough to store the containers which

-will be handled at South Harbor. Some part of CY-01 will be used
“as a parking area for container handling equipment and a

“maintenance shop.

b} The number 1 and number 2 bevths of Pier 3 would then be used for

the mooring of bavges.
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c)

d)

e)

£}

g)

h)

i}

Leveling and repair of SOmé”parts of pler 3 will bé nécessary, and

container cargo will be handled using the chassis éystem.

Pier 5 except one berth for contalnev smaller vessels and Pier 9

will be used as common use berthes for bulk “fertilizér and other

general cargo except iron & steel and timber,

As far as pier 9 is concerned, expaﬁéion works on both the ﬁortﬁern
and the southern sides of the pler are ‘necessary to facilitate

efr1C1ent cargo handllng.

It may not be possible to handle cargoes like loaded containers and
general cargoes at pier 13, but it may possible to handle‘the empty
containers after minor repairs. So, passenger ships, naval ships

and small craft will utilize this pier.

Iroﬁ"and steel, and timber will be handled at'piérf15°after the
rehabilitation works are completed. Both or'these cargoes require
similarshandiing facilities. General cargo will also be handled at

pier 15,

It w111 also be necessarv to level the lower ‘central passages of

piers 5, 9 and 15
The required storage facilities are planned considéring the

estimated requlred scale in the target }car ‘and the physical ol

existing facilities,
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Transit sheds

The capacity of planned sheds is an follows:

Pier | Shed Capacity () © Remarks
B Shed I 3, 400 General
Shed I 3,400 General
H Shéd K- Demolish Use for_wideniné quay spaée
. ‘ and open Storage.area
Shed L Demolish _
Shed A 54,056 General ' o ]
Shed B 1,056 General
9 | Shed ¢ 3,350 General
| Shed D 3,350  General |
15 |Shed ¥ 2,875 | Iron & steel and Timber
Shed N | Demolish' Use for open'stroage area
3 Block 341| 3,528 I General
T [Totar | 28,015 B

Open storage areas

The capacity of planned open storage areas is as lollows:

_ Capacity (mz) Remarks

Pier 5 6,700 General

Pier 9 4,300 General

Pier 15 _ 6,500 Mainly iron % steel and timber

7.6.1.2 Alternative plan-2

1)

2)

The basic ideas of this plan ave:

TQI establish a gvéin terminal at pier 3 where a land area for a

storage facility is available.

Té bondth container cargo handling at piler 15 because there is an

available container yard located close to pier 15.
The utility plan of piers and.béck—up arveas is as follows:
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a)

b}

c)

The grain terminal will be located at pier 3 and its backup arvea.

Iron and steel, timber cargo will be handled at a preferential

berth of pier 5.

Bulk and other general cargo will be handied at pier 9 and common

use berths of pier 5 and pier 1%,

“The expan31on area is shown in Fig. 7.6. 2. ' NeigthPing areas of

d)

e)

CY-02 and block 171 will be used as container storage areas, and
block 181 will be used as CFS.

Containers will Ee handled at a préferential berth of pier 15 after
rehabilitation, and container yard CY-02 will be used after
expansion. The expansion area is shown in Fig. 7.6.2. Neighboring
areas of CY-02 and block 171 will be used as container storage

aveas, and block 181 will be used as CFS,

Block 171 might be 'demblisﬁed to- ppomoté  ePficiént 'container
transportation bécause CY-02 is located in the'innef_pavt of the

port zone.

7.6.1.3 Alternative plan 3

1)

2)

to

uti

to
eff

The basic ideas of this alternative hian are:

reclaim the water area belween piers 13 and 19 to efficiently

lize pier 13 énq to provide a sufficient back-up area.

concentrate on preferential use berths to'impf6Ve cargo handling

iciency.

The utility plan of piers is as follows:

(a)

Containers, iron & steel hoavy cargo and timber would be handled

at the newly veclaimed area (pier 13- 15)

{b) Bulk and other general cafgb would be handled at piefs'é and 9,

{c) Passenger ships and small eraft would utilize pier 3,
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7.6.1.4 Alternative plan 4 _

‘The basic idea of this plan is to reconstruct pier 13 to provide
sﬁfficient Cargo handiing cépacity at the port, '

The utility plan of piers is as follows:

{a) Ircn & steel, heavy cargo and timber would be handled at the new

pier.

(b} Containers would be handled at pier 3, and general cargo and bulk

cargo would be handled at piers 5 and 9.

{¢) Pier 15 would be also ‘used for passenger ships and other

non-cargo handling ships.
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1.6.2. Evalﬁation of the Alternative Plans

f.6.2i1 Major Criteria for Evaluation

(i)

(i1)

(i)

(iﬁ)

(v}

{vi)

The alternative plans are evaluated based on the following criteria.

Land use
Ease with which cargo can be storéd or transported from the
standpoint of users, and quality of the arrangenent of facilities

and roads, especially the contéiner yard.

Operation of facilities

_ Effectiveness with which port facilities and cargo handling

e¢quipment can be operated.

Total construction cost
The total construction cost should be minimized considering

budgetary constraints,

Investment timing

Minimization of investment and maximization of effect while

conforming to the requirements of early construction and early start

of service.

Adaptability to changing conditions
Whether it is possible to alter the plan to adapt to changing

c¢ircumstances.

“Potential for future developrent

_Availability of room for future expansion in order to meet future

demand after 20095,

7.6.2,2 Result of Preliminary Evaluation

A rough cost ¢stimation of teh alternative plans is as follows.

Alternative 1 1,400,000 {in 1000 pesos)
Alternative 2 1,143,000
Alternative 3 2,693,000
Alternative U 2,280,000
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The altevnative plans are evaluated according to the above mentioned

criteria including cost. The result 6? the evaluation is shown in Table

7.6.1.
Table 7.6.1 Evaluation of the Alternative Plans
Evaluation
Itenm Plan 1] Plan 2 | Plan 3 | Plan 4
Land Use 0 A O O
| operation of the facilities O O ©F ©
Total Construction Cost O © A N
Investment Timing 0O O A A
Adaptability to Changing Conditions -
. ' VAN JAY © O
Potential for Future Development . :
Future Development O O O O
Overall Evaluation o O FAY FAN

Key © Excellent
() Ordinary
/N Some problems

Based on Table 7.6.1, plans 3 and ﬂ.cost.too much, so simulation tests

are only executed for plans 1 and 2.

7.6.2.3 Simulation Tests

In eorder te confirm the most appropriate plan simulation tests are

executed as follows:

® Two sets of simulation tests are excuted:

Case 1 - for Alternative Flan 1

Case 2 - for Alternative Plan 2

@ Simulation tests are performed for both
Short-tern Rehabilitation Plan,

thé Master Plan and the

@ Test use the estimated future haﬁdliﬁg productivity deseribed in
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Chapter 10 and the average mooring time as estimated in Appendix
7.6.1. ' -

@ Based on thé_Maéter Plan, exclusive use and preférential berths are
alloted and the order of berthing for each type of vessel is clearly
~ established,
Fig. 7.6.5 shows the coding the mooring facilities.

MER PIER PiER HER
15 3 3 FER

& B . @-;@@5@_@)

D T e

rFig. 7.6.5 Coding of the mooring facilities.

® The distribution of berthing time is assumed based on the actual

results shown in Appendix 7.3.1 as follows:

For conventional ships, iron and steel

ships, timber ships and fertilizer ships: Erlung distribution

of Phase 3

Fof semi-container ships, gelf-sustaining

containep ships, bulk cargo ships

and grain carriefs: : Erlung distribution
of Phase 2

® The graln berth in case 2 is used exclusively by grain ships.

@ Seﬁi—éontainer, self-sustaining container, iron & steel, and timber
ships use, in principal, verths designed to handle their specific
cargées on a preferential basis. However, these ships can also use

any berth except the grain berth if the preferential berth is
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occupied, .
Other cargo ships use berths other than grain and preferential berths
in principal, but may also use the preferential berths if they ar

available berths are occupied.

The flow of the simulation model is shown in Fig. 7.6.6.

-_31.(]#



BUTYIADG JO 1ITYD MOTA  ©°9° ) *B1g

A
i b A i i A 4
| _ !
; 7 :
AsTT FuraTem
; 03 Axjuy
_ ] A
t u (Yixsq utwsZ u J _
1639%%9) waasq j y3¥q
, m Sayaocuw o3 dTug _ | TRTIIUAZOJSIC 08 dTUS
! ! ! i
L ﬁ w | $9z |
28T FUTITEM _
@1 Aa3uy _ {PITdnNIDOUN wassg
_ TRTIVRIO e 5T
L u
1
o8- _ | 38TT quriTEM ) qaxeq i
ures® o3 drug ; o3 Az3ugy . TETIAIOTRAE 02 nﬂﬁw; L8 i
a - 3 YIE8C, IPULOUT
[ b ON o1 drug
cPoTdnoooum yized 3

JPardnosoun
q3Iq uresd ST

: . sdTUs “ISqQUTY
PUR TS ¢ woar “sdIgS ISUTBIUOD |
JuTuTelsns-J108 ‘JASUTRIUOI-TWES

oz

Lpatdnosoun
138q TEIAVRIegecd 1

(z #88)) drus Urvad

'SETRS JO DUTH

Jay3oue ST

LpeTandooun
Ylaag Jayaous g7

;
|
i

m
i
-

i
[

SCTUS I9Y30

-3t~



The simulation test input data is shown in Table 7.6.2.

‘Table 7.6.2 Sinulation Input bata

Ship Type Ship Size = |Number of|Service Time Number of Borths
(DWT) Ships | {(houvs} Case 1 Case 2
Conventional —56:565" 252 - 32
10,001~ 90 113
Semi -container -10,000] 84 23 10,000 DWT | 16,000 DWr
: 10,001~ 27 29 or less or less
Self-sustaining ~ -10,000| 138 15 ships: 14 | ships: 12
container 10,001~ 100 14
SN, —— = over _
Buik cargo _ -10,000 23 69 10,000 DWT | over . \
: 10,0001~ | 32 186 ships: 7 10,000 DWT
— — _ ' - ) - ships: 6
Iron & steel: o =10,000F - 44 32
| 10,001~ 15 85
Timber 10,001~ . 13 _66
Fertilizer -10,000 21 69 -
: 10,001~ 10 132
Grain 10,001- 80 16 0 1

The results of the simulation tests are shown in Table 7.6.3.

Judging from the results of the Simulation tests,

Case 1 is selected as the most appropriate plan.
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7.7 Anchorage Planning {Mooring Basin)

7.7.1 Required Bérths. : | _

There are three types of vessels which ¢6nduct cargo handling

activities at Anchorage: bulk grain carriers {wheap, soybean meéi),
conventional and other bulk carriers {chemicals, Pevtilizér; ete,) and
tankers, S .
_ As for the fivst'grouﬁ, a fﬂoatlng unloader will be introduced in
1995, This will 1ncrease the cargo handling efficiency. The newggraln
terminal will be complebed in the year 2005, and no grain wiil’be’unﬁoaded
at  Anchorage after_that_yéar. Accordingly, the maximum number of grain
carriers will be serviced at'Anchorage in“the year 2000,

On the other hand, the number of c0nvent10na1 and othcr bulk carriers
and the number of tankers whlch will be scrviced at Anchorage w111 cdntinue
to increase until the target year 2005. Thus, the overall requiréd
anchdrage area'is calculated.based on the. number of bulk grain carriers
which will call at the port in. the year 2000 and the number of conventlonal
vessels and tankers whlch will call in the year 2005 Addltlonally, a
31gn1f1cant number of non- cargo handllng vessels will’ also call at the port
and requ1re anchorage areas._ These figures are presented in Table. T.7.1.

Based on a rough calculation, it seems that a totaliof‘ll berths will
be required. Thus, ﬁﬁé 'pfesent number of berths (20 _berths} in the
Anchorage area willlbe sﬁfficient to accommodate.thc demahd th?ough the
target year. : '

Approximately 23% of the vessels which will use tﬁe Anéhorége area are
large cavriers. Accordingly, three of the bérths should be résérﬁed for

deep draft vessels,
7.7.2 Required mooring area per berth.

Standard areas {L + i.5 D) are adopted assuming the use of two anchors

and good anchoring.

where ' L is the overall length of the ship (m)
D is the water depth (m)

The maximum length of the grain ships which will usa the Anchoragc
area is 190 m and the average length is 137 i based on the actual data of
PPA,



Accordingly, the required radius of berths is caleulated as follows:

R

"

160 + 4.5 x 10
235 m

The present area is about 280 meters in diarmeter,

So_at 1east 3 berths should be enlarged to about 470 m in diameter to

accommodate large carriers, These areas shbuld have a.sufficient

depth of
10.5 m. The future Anchorage planhing is shown in Appéndix 9.6.2,
Table 7.7.1 Future Shipping Activities at Anchorage
Target | Cargo . : Avg. staying
Year . | volume Ships Size class [ No. of calls | time {future}
{1,000 t) (DWY) {hours}
2000 1,227 | grain carriers 30,000 26 59
- . {wheat}
30,000 25 53
{soybean
- meal)
2005 440 | conventional ~10,000 Ly 67
: vessels _ 10,001 - 33 330
332 | other bulk carries _ '
-10,000 15 120
10,001- 22 330
505 ! tankers -10,000 - 272 43
: : 10,001- 76 72
- non-cargo 205 12

handling ships

Note: Number of non-cargce handling ships is estimated as 0% of the total
nunmber of cargo handling ships,

~316-




7.8  Land Use Plan

The existing port zone stipulated by Presidontial Deeree 857 covers
about half of the area on the sea side of Bonifacio Drive (sce Fig.
7.8.1). At the present time, the land use: betheen Bonifacio Drive and
the existiﬁg port zone is disorderly, and this arca seems to be the only
available area for the future development of the port and to baék'Up the
port activities in South Harbor, judging from the topographical limits of

the port area.

‘Considering the land requirements of the expected pori activities in
the future extension of the port zone is unavoidable, Therefore, in
this report, the study team considers the entire avea west of Bonifacio
Drive as the study area for land use planning.

7.8.1 Present Conditions

Generally speaking, the following land use classification system is

used for considering back-up afeés_likefthose at Manila Port,

1) Wharf areas which consist of éprohs, sheds gnd.freight'handliﬁg

facilities.
2) 'Port-related “areas which “consist of storage facilities like
container yards and warehouses, public buildings,_and port related

business offices.

3) Port-related commercial aveas which are utilized by ship cowmpanies

and by people who work in the port zone.
1) Port-related industrial éreas.
5} Port—related urban busiﬁess areas.és required by the adjéccnt city.
6) Areas for roads and pérking;

7} Reserved areas for. future development,

36—
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Fig. 7.8.1 Existing Port Z



The total land arca comprises only 110 ha inciudihg the wharf zéne.

About %0% of the whole area is the port-related avea, 17% is the whare

area, 30% is covered by roads and the port-related urban business area,

and the port-related Industrial Area covers the vemalning 13% (Fig.
7.8.2).

1)

2)

3)

I|)

The main presént‘land use problems are as follows,

Almost all the warehouses building are vevy old. Some of these

buildings arvre actually 'beihg' used as wavchouses, but others are

being'used'as canteens, drug stores, etc.
Though the main roads in- Lhe port zone are paved, unpaved roads
still exist and trucks, chassis, and jcepneys ave parked in a’

disorderly faéhion.

Many squatiers 'are living on the rdadside, “and there ave many

movable stalls (stfeet vendors)'pafked on the roads.-

Thefe is'a:shortagé'of open storage areas and proper parking areas.

?.8.2 Land Use Plan

1t is m@ét important-to make the best possible land use plan for the

limited area behind tﬁe piefs. - The porﬁ lénd arvea should be used more

effectiveiy. The land ﬂsq plan is désigned to promote effective CAVEQ

riovement and increased portftélatéd business activities, The main

direction of the plan is odt]ihed below,

1}

2)

The location of Government related building like B.0.C., M.P.W.H.,
and P.P A, will noﬁ7change in the future.

The pobt}related ‘urban 'bﬁsiness érea- where the bank and the

Electonic ébwer Co., Ltd. are located along Bonifacio drive will

rerain basically unchanged in the future.
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3)

ly)

5)

6)

A parking arvea for cargo vehicles and for vehicles wlth business
inside the port should be prepared.
Blocks 155, 185 and 195 should probably be demolished to create a

wider parking area.

Increase and rearrangement of storage facilities should be

considered.

(a) Some portion of the additional port zone area should be used

for warchousing,

(b) It might be preferable to use container yard CY-D2 as an apen

storage yard.

{c) It might be preferable to reserve a parking area for chassis,

trallers and other handling machines in blocks 114 and 122.

(d) There are many long staying seized cargoes in warchouses 6, 7,
8, 9 and 10. The effective use and rearrangement ol warehouse
6-10 should be considered to best utilize the limited back-up

space,
The hain acceés roads to the piers are 25th St., 16th St. and 13th
St‘,'and the main lateral voads are San Francisco St., Chicago St.
and Railroad St. '
Jeebneys should be restricted Lo Railroad St. and 11th St.
It might be preferable to reserve the area which is now sequestered

by the Government for future development. The land use plan in 2005

is shown in ¥Fig. 7.8.3 and is classified as shown in Table 7.8.1.
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Table 7.8.1 Land Use Area |

[ 1and Use Classification 1985 | 2005 .Remabks
| —— - ) —
Wharf area ' (13.7)ha (19.?)ha Pier 3- Pier 15§
Sheds 3.6 2.5
Aprons : : : 1*3' 1.5
_ Freight handling facilities i3.8 15.7 .
Port related area 149.3)  [(52.7)
Storage Paéilities _ '28:7 34,8
Bdsinéss aveas L : 20.6 17.9
Port-velated commercial avea (2,5) (2.5)
Port-related industrial arca (2.9) {2.9) AG & P etc.
Port-related urban.ﬁusiness areal (5.6) {(5.5) Banks, etc.
Reserved area (-) (3.4)
Roads - (24.3) | (24.3)
.Nofactual.Use_ Co (6.7) (0)
Total 110.0 | t11.0

A compabisonfof.land use at Manila Port and at other ports is shown in

Appendix 7.8.1.
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7.9 Land A¢cess
7.9.1 Present Situation of Land Access

7.9.1.1 tlLand Accéss to the Port Area

Bonifacio Drive is a 6-lane, divided and concrete paved road and
serves as the main collector of vehiculaw traffic for South Harbor. There
are two main éceess_roads connecting South Harbor and Boﬁifacio Drive. One
of* them is 2Hth sirect (for'inéoming and oqtgoing traffic), and thé otherp
is 13th street (for incoming traffid‘only)f These two access roads are
connected by Chicago street which runs pavrallel with Bonifacio Drive {See'

Figure 7.9.1).

:7.9.1.2' Harbor Entrances (Gates)

South Harbor has 5 gates and the characteristics are as follows:

Location

Width {(m) per

Gate No No. of inward No. of outward
"traffic lanes ‘traffic lanes 'lénc
1 25th street 2 2 .6
2 Muelle De 3 3 3.75 - 5.0
San Francisco
3 16th street closed closed 4,6
4 13th street 2 - h.6
6 8th street -closed closed 4.6
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7.9.2 Traffic Forecast

7.9.2.1 Traffic Surveys

1)

2)

'Objéctives

The abjectives ol the surveys are as follows:

a) Traffic Count Survey: To determine the level and characteristics
of existing vehicle Lraffic along the
boundaries of Manila South Port.

b) Origin-Destination Survey: To provide a basis for estimaling the
' level and distribution of port related

traffic,

Study Sites

For the traffic count, survey stations were located at intersections

where :traffic may - be cdnsidered to affect port-related activities.

Specifically, they arve as follows:

3)

)

~A. Katigbak Drive - Roxas Boulevard
B, 25th St. - A. Bonifacio Drive

C, A. Bonifacio Drive Rotonda

D. Del Pan Bridge

Gate 1 (ihcdmingfoutgoing) and Gate ¥ {incoming only)} of the Manila
Sduth Port wéfc dQsignated'as survey sites for the Origin-Destination
Subvey. lIn addition, incoming and oulgoing traffie volume was also
counted at the two gates for two (2) days.

Figure 7.9.1 shows the_location of the study sites.

“Survey Period

Juiy'15;51§86 - July 25, 1986

: SurVéy'Resu1ts

Refer to Appendix 7.9.1 for the detailed results.
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7.9.2.2 Method of Traffic Forecast
Traffic estimates were calculated for all main road scctions for three

pivotal years:
1986, 1995 and 2005 (Sec Fig. 7.9.2)

Separate estimates wére made for urban trafTic, employee traffie, and
harbor-related traffic.

Appéndix 7.9.2 shows the process of the traffic:forecast.

7.9.2.3 Estimated traffic voiume _
Estimated total traffic volume is shown in Table 7.9.1 - 7.9.4,
‘Sepavate estimates for urﬁan, ermployee and harbor-related traffic are
shown in Appendix T.9.3.
Road'éapacity was'calculatéd accor&ing to the JUMSUT Phase 1 (March,

198H) JICA Report, Main Text Part ILI (Page.A9—1).

—329-



STETI008 pucy JO(ew Jo
UOTIBOOT SUQTIVSS PROY JOof®y 38 SunTop OTIIBIL

GNUISI  ONINZINIONT .

276, "8t

- —330-



HHWD__M_NO.O 35 081 2n'z | o't 088°2 W 000°9¢ f ("35 W) 7 Q2D 47
g0 | €20 | 618 | 9€9 | 68T'S . L69'9  0g8'z | 000'9f f (*3§ wagz) T °awo | €1
6670 ‘ 76°0 __mmm;m gnn e 6€E | gLetez | 08g'2 00G°9¢ f euenpy | 21
€670 1 0670 | 989'z | 120'z | 0fe'2E | Tgr'nz | o0ge'z | 000°9€ bl 190338 WILT | 11
28°0 w g 0 |- 0lE'z | .gel'T | 2086z | £cl'ze 088'z 000°9¢ t 132313 nummm 01
86°0 | 21 Log'Ss | g9ty bl 99 . 019966 Con'G 1 000'nG 3 108315 soBang ‘d| 6
w0 | 9€°0 | g9g't | ote't £80°€T | LiE'er 088'z | 000°9¢ oy 9ATIQ WeaBI2TY | @
Lo | 00'T § gL' | for'€ | CEE'wS : S6Cmr . 00n'S | 000%S 9 {(ued 13q) oFprag sexoy| |
9L°0 | 4670 | 960y | 6én'€ | £28'05 | nEGCh 00n'6 | 000G 9 | . 9
870 | 9670 | noz'n | BEL'E | 0%n'16 | 0zn'Sh | oom'¢ 00015 9 | “ s
HL°0 | 6670 | LL6'€ | EOT'E | 009'€S | 2T'ow i 00m'S | 000§ 5 | . 7
80" 1 | T 0zZg's | S89‘% 2LOTLL | Tl g9 f Rele Co0* 4% 9 “ e
€T L et | T2l'9 | wlSTS | ATntel | 226%990 | 00n'S | 000'MS | g | SATIQ OTORSTHOR | 2
TTTT | GETT | - 6E0T9 ) 969°S 6l9'2L _;mmmihm _.ooqwm - 000°45 9 | TPATE SEXOY | 1

: o i d . A=z Iy /nog £ep /n2g
ay ¥wesg | ATrRg IY/09d  |-JU/ YDA ABD /M | A¥D/UDA- | Iy Wead S IEY | -soust SuEy UOTIVIG “ON
0TI%Y DA anoy weod . lay . Aareede) 3¢ "ON : 9%
_ _ _peoy -13s% . |

9861 UT (T®I0L) 2WNTOA DTJIBIL I'6°L °TARL
: . 9867 ¢

—331 -




9070 | 900 | 9ge 297 gzzz | 60€'T | o0gg'z _ooo.om.__ 5 (*35 WIET) § 2380 | 1
9270 | 1z'0 | LEL 25 oLEtL| leo‘s | oeg'z | 000°%E S (735 u362) T 0399 | €1
6071 €0°T ;o92T'E | £08°2 ﬁ‘_mmﬁ;ﬁm‘@_mmdimm 088'z |- 000%9¢ _w g o suenoy | 21
9970 | %970 | S46°T | 2T | glo‘€z | omr'lT . o088z | 000796 | % 282238 WACT | T
G970 | €970 | w28t | 66T | 905z | ozt | 088z | 000°9€ | 7 . eemag WG| O
0E'T | .29°T | 266'9 | 308°C | eerlg | 6T6'EL | oor‘S | 000'%6 | 9 200235 s0Rang ‘g | 6
6670 | 4770 | 989'T | €19'T | L10°LT| wen 9T | 0g9*z | - 000'9¢ p | eATaq eqBTImy | g
£0°T | mE€'T | WSS | T00'S | 2zl | 8866 | 00n'S | 000°E 9 |(ued Taq) °IpTag SENCH | L
00°T | €2°T | 1z0v°6 | 6894 €Yl | n9E'BS | oon'S 0006 | -9 | L 9

1071 .‘m_m.ﬁ LEnte | 926 | Sér'99 | Taltes | oon's | _ou.o..qm ,,___w u ;G
8670 | 6271 | QOT'S | Efy’n | 2€9°69 | TBL'0Y |- .00m'S | 00045 | 9 | u f
TeTL 0 E9TT | 658%9 | @lE'S | 9E6'Lg | TLE'NL . OOK'S | 000w | 9 | w ok
o1 mm...ﬁ S.wé. mwu.@ 6SE'TE | Ithtel ”ooﬂ. ..‘m .o..oo.:.m. 9 aATaq o..n.v.nm..nnnm Wi o2
PETT | ELTT | 88L°L | een'L | GLI'€6 | n6z'63 | 007'G | 00046 | 9 "paTg sexog | I

‘ . IU~he . [ 2Y/N2d Aep /Mo4 L
Iy ¥eeg | ATTRQ | JU/00g | au/yeA. Aep/nog | Awp/USA NIy Weed | . LAY SIUBT SUWBN UOTID3G ToN
OF3®Y DA I0OU Nedd avy - o Aaromde) Jo oN : . NEEHS
_ pEoY 453 : S

€661 Ut (TR3O0L) aunToA dTIiwar 2°6°L °Iqel

G661 g

~332—



(35 U3ET) 030 | 01

—333—

g0 | w170 229 09t 1ty €06tz 0gg'e 000'9¢ i
L5°0 | Gnto | 8£9°'T 2lz't | g4E°9T |méL'el 088'2 000" 9€ no (*35 usgz) T 23eD| €T
n*T | 2E°T | €S0'n 909'€ | 268 Ln | Li9feEw 088’z 000" 9% t vuenpy | 27
98°0 | 08'0 | §ES'Z | =me'T | L8R'ST [ Omww'le 088'2 000" 9t b 199338 HIET | T1
00°T | %60 | mee'z | L61'Z | LOL'EE |292'92 088'z | 000'9f f 196335 Y282 | 01
LT | oerre | no2té nEG'L | TBE‘NTIT | 1£9°96 00n ‘6 000'n& 9 109a3§ soang ‘d| 6
LL'o | 2970 | §12'2 90z‘2 | ng2'T@ | Ens 1T 088'2 000" 9¢€ 7 | 5ATaQ Weq2TaTH| @
ge°t EL"T | Q6TL 7685 219°¢6 w82 Ll oom ‘S 000§ 9 ﬁﬁgﬁm Toq) o%prag S¥KOY| L
cETT | 19T | S£0°L €909 T00°LE (#2E'GL o0n *S 00011 & S " 9
€T | 66TT | ml0L | 68E'9 | T20°98 | T6T'LL 00n‘e | 000'né 9 3 ¢
€21 | Lo"T | 6v9°'9 T 194G | TLO'06 | 2EG'BL oon's | 000°%¢ 9 ‘ ’
¢9'T | g1'Z | nEe'8 | 20E'L | GLE‘LIT|9T2'66 oon*$ 000*4S 9 " <
16'T | 9z'z | 169°0T | 6i6%8 | ggl'tel |EGmn0T i 0OW'S 000 € 9 94T OTIRITUOE Y| T
16°7 | 92°z | 66201 | 0686 | L9T'2IT (416911 | OOR‘E | 000'%S g "pATE sexOE | I
_ . . aY-h 2 au/nog | Aep/ndg | _ ‘
Iy Meed TTR( JY/nog Y /Y9N A2p/nad hav\no> I e . LAY saueT oumBN UQTISS - ON
. ©TIBI QA S Hesd 1av uﬂudaw . . JOTON EEIN
. peoy 183 L

00Z WT (TU3OL) SWATOA DTJJRIL £°6°L 9T4BL
002 ¢



Table 7.9.4 Volume Capacity Ratio (1986-2005)

Est. Road : Ve Ratio (Peak hour)

Sec ' ' j No. of | Capacity
No. Section Name lanes ADT Paak hr| _ .
Pcu/day Pcu/hr 1986 199% | 2005
1 |Roxas 81lvd. 6 54,000 |- 5,400 Cla12 1,488 1.91
-2 [A. Bonifacio Drive 6 54,000 5, 400 1.25 T 1.97
3 " 6 54,000 : 5,400 1,08 1.21 1.6%
[ " 6 54,000 5, 400 0.74 0.95 1.23
5 " 6 54,000 5,400 0.78 | - 1.01 1.31
6 " 6 54,000 | 5,400 0.76 1,60 1.30
7 |Raxas Bridge {Del Pan) 6 54,000 |..5,400 0.77 1.03 1.33
8 |Katigbak Drive 4 36,000 | 2,880 0. 44 0.59 0.77°
9 |P. Bargos Street 6 54,000 5, 400 0.98 1.30 . 1.71
10 | 25th Street 4 36,000 2,880 0.82 0.63 1.00
11 [13th Street i 36,000 2,880 | 0,93 | 0.68 0.88
12 |Aduana - S 4 36,000 2,880 | 0.99 1.09 | 1.4
13 |Gate 1 {25th St.) 4 36,000 2,880 .| 0.28 | o.26 0.57
14 |Gate 4 {13th St.) 4 36,000 2,880 0.11° .06 0.22

7.9.3 Analysis of Intersections

Intersection capacity was calculated 'according te the Japanese

standard.

The saturation ratios at three main intersections are shown in Table

7.9.5 {See Appendix 7.9.4).

Table 7.9.5 Saturation Ratios at Intersections

1986 1995 2005
{A) Intersection . 1.197 1.463 1.966
P. Burgos-Roxas Blvd '
(8) Intersection : 0.704 0.717 1.009
Bonifacio Drive
~25£h street
{C} Anda Cirtcle :
1} .Rotary ' ‘ - - -
2} Reétangular . 0.670 0.823 |- 1.069
intersgction (ﬂfP)*i - ' _
. 1

Note: "l Rectangular intersection redommended in the
Master Plaa drawn up in 1978.
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7.9.4 Analysis of Harbor Gates

The gate capacity check is shown in Table 7.9.6.

‘petalled fnformation is presented in Appendix 7.9.5.

Table 71.9.6 Gate Capacity Check *1

B 1986 1995 2005
| o our | ] our | our
_11)_ — P . — - L T
| i Hourly traffic 25 i17 22 105 50 234
{No./hr) (20) {(o1)! (17) (82) | (39) | (182)
2  Checking Time 0.79 1.0 0.75 1.0 0.75 i.0
{min)
'3 Required lanes 0.3 2.0 0.3 1.8 0.9 3.9
' (0.3} | (1.5)| {0.2) | {1.4)] (0.5) | (3.1}
4 No. of lanes
=_.avai1able 2 2 2 2 2 2
5 No. of lanes to
| be built o 0 0 0 0 i
{2} Gate &
1 Hourly traffic 126 - 113 - 252 -
{No./hr) (84) - (76} - | (168) ~
2 Cheeking Time .75 - G.75 - 0.75 -
(min)
3 Reguired lanes 1.6 - 1.4 - 3.2 -
(1.1) - } {0.95) -4 (2.1) -
i No. of lanes 2 - 2 - 2 -
"available
5  No. of lanes 0 0 1
" to be bqilt l
Note: *1 Figures without parentheses stand for peak hour traffic,

and those in parentheses stand for average hour traffic.
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7.9.% Recommendations

7.9.5.1 Roads S _ : o o _

~ As shown in Table 7.9.4, in 1995, the. VC Patioéwill éxceed 1.0 but
will not exceed 1,5. This means that, some rbads'ﬁili be'congested during
peak hours, but they will not be so heavily crowded, and hof for so'many
hours.

Thus, it is not necessary to take immediate measures in 1995,

7.9.5.2 P-Burgos/Roxas Blvd Intersection _

In 2005, the VC Iﬁtio of some roads will exceed 1.5. Bspeéidlly,
Roxas Blvd {Section 1 }, Bonifacio Drive {Section 2 , 3 ), and P, Burgos
Street (Section 9 ) will be heévily congested for ﬁany hours eaéh day {(See
Figure 7.9.2). _ ‘ .

This congestion will depend on the capaéity of the P-Burgos/Boxas Blvd
Intéfsectidn, not on the capacity of Bonifacio DPiVG,lSO'SdﬁO improvements
will be réduired.ét thié'interse#tioni(See.Téble 7.9.5). :

Jﬁdging fron fhe high satufatiqn ratio (1.966},.a small ‘improvement
(e.g, modification of the traffic '1ight' éystem), will ‘not be’ éble to
fundamentally resolve this congestion.

Thus, it will be necesséry to construct a two level crossing or a road

tunnel as recommended in the Master Plan deawn up in 1978;

71.9.5.3 Anda Circle _

Generélly, intersections with traffic lights have a larger capacity
than rotary type intersections, and the fovrmer are $afer than the latter.

Thus, rotary interéectiong aPeIUSuaily converted to intersections with
traffic lights in the advanced nations,

Actually, Anda Circ1é is heavily congested all day long, and many
traffic accidents are Péported there,

Therefore, Anda Circle shouid be reshaped into! a rectangular
intersecfion with traffic lights as recommended in the Master Pléh‘drawn up
in 1978. _ | _

This rectangular intersection would _ha#e a sufficient éépacity to
accommodate..the future traffic volume in 2005, Ovévall}. this _1é the

effective way to improve Anda Circle {See Table 7.9.5).

?.9;5.H Cétes
As shown in Table 7.9.6, Gate 1 and Gate 4 have a sufficient capacity
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to acconmodate the projected traffic  volume in 1995, Therefore no
additional gate lanes will be necessary in that year.
But toward 2005, both gates will have reached their capacity, and so,

one additional gate lane for cach gate will become necessary.

7.9.5.5 Others

a) After heavy rainfalls, some submerged roads generate traffic congestion
all day long.,
It is necessary to repair and maintain all the road drainage systenms in
order to ensure the smooth flow of traffic.

b) Holes on paved roads should be repaired promptly.

c) Cars that:ﬁavq'accidehts or mechanical trouble on the roads should be

‘removed promptly.
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7.10 Probable Sites for the Development of Bulk Terminals
7.10.1 Background

The Metro Manila Area is the national cconomic center of - the
Philippines. A large amount of raw materials and consumner goéods are
transported into the Area to ensure the economic activities of the nation.
For economic reasons and due to space c0nstraints; thc'deVeloﬁﬁent.of new
. coal and petroieun distribution centers may take place within the Port Area
in o the near Future. _

When we draw up the future development plan of the Port, we should
consider these new develbpmeﬁt requirements,

However,: the details of these requirements are not so clear at
present. .Therefore, this section only comments on probable sites for the

development of bulk terminals for coal and petro]éﬁm.
7.10.2 Basic Premises

7.16.2.1 Coal terminal

PNOC (Philippine National 0il Company) expects to put up a coal
receival and blending terninal at Manila Port td meet the coal requirements
of the cement plants located at Bulacan and Rizal,

The estimated volume of coal to pass thorugh the terminal is around
270,000 M[ in 1987 and 445,000 MT in 1997.

The terminal will have the Following functions:

(D Receive coal from overseas and domestic sources, The estimated ship
size are maxiuum 60,000 DWT bulk carriers for overseas coals and 4,000
DWT self propelled vessels for indigenous coals..

Store these coals separately in open stockpiles.

® @

Recover the coals from ihe stockpiles and blend.thém to meet quality
standards requiréed by cement manufacturers and.bther uéers.
@ Transport blended coal by either 4,000 DWT vessels or by road vehicles
to end- users. | ‘ '

® heigh, sanple and’ analyze coal entering and leaving the facility.

In order to effectivély carry out these tasks, the following

facilities are required:
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@® Land area . - . 1 8 héctares .

@ Berﬁhing facilities: an approximate.— 15m draft mooring dolphine Ffor

' 60,000 DWT bulk carriers and some of - Tm draft
berthing facilities for 4,000 DWT vessels

@ Terminal facilities: vessel unloader, vessel loader, screening and

crusher plant, raw coal stacker, blending
stacker, transfer car, transfer conveyor and

truck loader.

The appropriate. capacities and required numbers of the above
facilities can only be determined after the details of the project are
decided, '

?.10.2.2 Petroleum distribution center

A large volume’pf_petroleum products are barged from Limay's refinery
to Manila's main sEoragé depots of Petrophil, Caltex and Shell at Pandacan
ORt the Pasig.

. Aécor&ing to the statistics of the PPA liaison office at Limay, about
300,000 MT of petroleum products were itransported to Manila by 530 GRT
self-propelled barges in Jan. - June, 1986.

The consumption volume of petroleum products seems to be increasing in
paréllel with the growth of the national econony,

Considering an increase of the consumption volume of petroleum
products and the possibility of replacing the existing storage depots in
urban' areas, it is necessary to search depots in wurban areas, it is
necessary to search For a development site for a petroleurn distribution

terminal in the Port area.
7.10.3 Probable Sites

~ There are two PNOC éoal teriminals in Luzon, at San Fernando and at
Batangas, In addition, the company had a plan to construct a large-scale
coal blending terminal at Sta. Rita, Batangas. The terminal was projected
to handle 500,000 - 1,000,000 MT of coal and to serve as a distribution
point Pob the 11 cement plants located on Luzon Island.
HOWQVGE,;the-COmpany is presently asking PPA for a probable site for
developmcht of a ébal terminal in Manila. We have no available information
‘that .thc“ conbany has abandoned its project to develop a coal blending

terminal at Batangas.
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Before looking for a probable siteé for a é¢oal terminal  in Mainla; a
comparative evaluation for the appPOpfiaté' location of the new coal
blending terminal is required from the viewpoint of national and reginal
development stratégy and project viab:lity.

In addition, 'thé possibility of improving OXIStlﬂg unused port
facilities located along Manila Bay-as a coal blending terminal should be
studied. ' | '

Iﬁ the case of a new coal blending terminal at Manila Port, the

following sites may be suitable. (See Fig., 7.10.1)
@ On the west side of the southern end of the Central portion of the
West breakwater
@ On the reclaimed area along the Manila-Cavite Coastal Road.

The advantages of the nominated sites are as follows:

Easy development of the requlred 8 ha of land

Qe

Relatively easy development of -~ 15 m depth mooring dolphlns wlth a
small amount of dredging. _ |

(@ Easy access to the trunk roads of Metro Manila. Especially nominated
sité{ETeaéily'apﬁroach_to the ¢ircular artery.

@ Minimal interference with ﬁthéi‘ poi‘t activities,

For'a_peﬁrbléum distribution terminal, the vitas Area at the west end
of North Harbor, can be nominated as a suitéble site,

However, cohsidefing _the probable éhange of the import system: for
petroleun products to direct import form the producing countries to Manila
Poprt: by large size chemical  tankers, the same sites nominated for the coal
blending terminal are also appropriate For the petroleum distribution
terminal.

" In ordér to detérmine the most appropriate ‘deve]bpment site, the

following investigations are required.

Present cargo distributlon

'Demand projectlon : _ ‘

Proper distribution' system including the evéiuation of terhinal
location * ' ‘

Required scale of the terminal and access facilites

e e

Proper operation systéms and reguired cquipment
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® Layout plan of required facilities
@ Survey on natural conditons, design of siructures and cost ‘estimation
Study on project viability
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8.1

CHAPTER 8 THE SHORT-TERM REHABILITATION PLAN

gasic¢ Concept

The major short-term goals for the development of the Port of Manila

by 1995 include rehabilitation of dilapidated facilities and improvement

of operations.

The notable problems are the superannuation and obsdléscence of

facilities and the low productivity of cargo handling;.éspecially at

* Anchorage,

thus

So, ‘the Short-term Plan is designed to address these problems and
impréve the overall situation at the port.

The major'items of the Short-term Plan are as fcollows:

To repair the damaged portiohs of existing facilities to maintain

the existing capacity of the port.

To improve wharf facilities to raise the cargo handling productivity

:énd imprové the zoveréil' cargo flow at the piers. These works

inclhde_thq widening of aprons and the enlargement of open storage

areas at the piers.

Td:improvc the cargoe handling productivity at Anchorage, especially

through the introduction of floating pneumatic unloaders and the

reallocation of some cavgoes Lo pierside handling.
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8.2 Planning Premises
8.2.1 Shipping and Cargo Traffic in 1995

Based on the cargo demand forccast (Chapter 6) and the estimation of
future shipping at_the Port of Manila (Chapter 7), the shipping and cargo
traffic in 1995 is summarized as shown in Table 8.2.1 and 8.2.2.

Table 8.2.1 Summary of Cargo Movement at South Harbor in 1995

(Unit: '000L)

Piers ' o Anchorage

Péckage Type Grand | Export | Import{ Total | Export mImpdrE Tdtﬁ}

Total ' '

Loose Cargo i .984 223 5H1 1 Teh| - ' 220 220
Container Cargo 532 | 189 33| s32] - R B

Bulk Cargo’ el o3e L 296   330 S ] b h04 1,404

Liquid Cargo | 3wt - ol - -] 80| 262 | 3w

| Total | 3,592 | a6 | 1,180 [ 1,626] 80 1,886 [ 1,966
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Table 8.2.2 Smﬁmapy of Shipping at South Harbor in 1995

Cargo Volume Shipping in 1995

Ship Type : by Ship Type Average tNumber of
Ship Class ('000 t) Average|Volume/ship|Ship Calls
| : o DWT | (tons)
(AL Piers) : .
(Conventional ships : - ' '
' - 10,000 196 ' 6,000 1,100 178
10,001 - 293 17,000 | 4,600 64
Semi-containers R r T i
- 10,000 106 8,000 ' 1,800 59
10,001 - _ ' 45 22,000 2,400 19
Tontainers {Self-sus.)
- 10,000 226 6,000 2,400 - - 94
10,001 - , 150 _|.16,000 2,200 63
Bulk cargo ships . : ' '

- ~10,000 66 | 7,000 oo . | 15
10,001 - . 268 {20,000 | 12,600 21
Iron & Steel ships S R N

- 10,000 ° 73 7,000 | 1,800 A
10,001 - : 72 - | 20,000 5,500 13
Timber ships - : I T
(10,001 ~ -~ = = : 1. 53 28,000 3,000 18
Fertilizer (bagged)

.. - 10,000 ui 7,500 | 4,400 9
_l10,001 - ) 15,000 | 8,800 5
(At Anchorage)

Conventiconal ships
.- 10,000 91 5,000 | 2,000 46
10,001 - 366 24,000 | 10,800 34
Bulk carriers o I
- 10,000 48 7,000 i, 100 11
10,001 - 190 20,000 | 12,600 15
Tankers T o
- 10,000 239 5,500 1,300 184
10,001 - 103 23,000 | - 2,000 52
Grain carriers |

Wheat 10,001 - 518 30,000 25,000 21

Soy meal 10,001 - h11 30,000 | 22,500 18
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8.2.2 Requived Scalo of Port Facilities

Using the same'method used for the estimation of the required aumber

of berths for the Master Plan, the required number of berthing facilities
in 1995 is estimated based on the following premises:

@

The same preferéntial berthing system will be employed as under the
Master Plan. Container, iron & Steel_and timber ships will be given

berthing priority at specific piers.

The volume of cargo and the number of ship ecalls are'as sﬁown in
Table 8.2.2. |

The cavgo handling productivity:ih 1995 is assumcd as shown in'Table

10.3.1 in Chapter 10 based on the rearrangemént and improvement plan

of wharf facilities as summarized in Section 8.4.

The éstimated-éverage mooring time by ship type is“sho#n in Appendix
7.6.1. ' '

The estimation of the réquired number of berths by ship type ‘is

conducted using the following simplified equation by QUéﬁing theory.

Where «a = 1.5 for the complex number of berths with a
first come first serve system, _
o = 2.0 for the single berth or the complex number
of berths with preferential use. _
A = number of vessel arrivals per unit tirme
%?= berthing time of vessels
s

= required number of berths

The results of the calcﬁlation_are_as’folidws:



Table 8,2.3 Calculation Results for Required Number of Berths in 199%

Ship Type Ship Class _ Required Number
Loose Cargo, bagged | more than 10,000 DWT [ 2.71
Fertilizer and Bulk 16,000 DWT or less 1.35 ]
Containers | more than 16,000 DWT ) . 0.38

10,000 DWT or less 0.70
Timber and Steel more than 10,000 DWT | 0.55
10,000 DWT or less 0.31

The reauibed number of berths ave finalized as follows:

Preferential use 1 for larger vessels
for containers : 1 for smaller vessels
Preferential use - 1 for larger vessels

Ffor timber and steel
1 for smalley vessels
Common use 3 For larger vessels

2 for smaller vessels

The éstimations of the required scale o? storage facilities in 1995
are presentéd in Chapter 7, Section 7.5, Requivred size of the storage
facilities for the Master Plan.

The required scale of the storage facilities in 1995 are summarized

as follows:

(Type of Cargo) Timber and Steel Others
Sheds 2,260 n° 18,900 m°
Open Storage 5,930 m2 6,560 m2
(Type of Cargo) Container

Container Yard 32,000 m2
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8.2.3 Urgent Repair Requirements of Dilapidated Facilities

Judging from the engineéering insﬁectiqns of the éiisting facilities,
some of the diiapidaﬁéd facilities should be'repaifed/reﬁévatéd as soon
as hossible. Without proper repair/renovation works, there is a r{sk of
serious accidents occurring at these areas. Once an accident occurs, the
port operations wiil be influenced seriously and a éignificant aﬁoﬁht of
goods will be lost. | | |

Therefore, the'Seviously'daméged'portions at the pieré should be
repaired/renovated soon.

The following works should be carried out in the shert tevm:

(D Repair works of seriously damaged slabs/beans

@ Renovation of the fendering system
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3.3 Improvem'ent of Grain Handling

Grain is purrentiy handled a% Anchgorage by ship gear with grab
buckets.  There arve many problehs with the current handling system and
the_handling productivity-is low, . .

As a 'countermeasure 'against inefficicnt..cargo handling, the
introductioh of fl0at1ng unloaders might be considered at Anchorage'in
the short'tecm period (See Appendix 8.3.1).. According.to Ehé simulation
tests, the rcquirbd'capacity of the ﬁnloadeFS'is estimated as 80O t/hr,
and hence 2 floating unloaders wiih'a capacity of Hoo.t/hrs each should
be provided (See Appendix B.3.2). These.unloaders could be moored inside
the west breakwater. _

.The unloaders would have'a'lifétime of 20 years, and 32 bargés would
Ezmmﬁmd.

The advantagés of a Floéfing Unloader System arve as follbws:

_ (a)'FasiéE_unloadihg resulting in lower transportation costs,
(b) The weighiﬁg device can check the quantity of grains with a high
§ accuracy. _
(¢) The unloader could moor inside the west breakwater without any
prébaratory dredging.
(d)?The unioadev could be used at the future grain terminal with

only minor modifications.

The disadvantages are as follows:
{a) Storége functions are not ppovided.
{(b) More barges and tugboats would have Lo be used than are employed

at present.
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8.4 Proposed Rehabilitation Plan

The major items of the Short-term Rehabilitation Plan

follows: -
1) Repair/Renovation works of dila?idated facilities.
(@ Fixing of fenders at all piers

@ Repair of slabs and beams‘at'piers.

“2) Rearrangement and improvement of wharf Facxlit1es.

are as

(D Demolition of transit sheds at pler 5 and pier i5% to enlavge the

open storage area.

@ Leveling-up of lowered passages at pier %, 9, and 15 to achieve

smooth traffic flow and efficient use of'pief épaca)

@ - Extension works of pier 9 EO'brovidé a space for cargo sorting

along thé 'quaywéll side, Con31dering thc voulmie of cargo

projected to’ be handled at Piers. in 1999, only thg'southeast

side of the pier will be extended in the short term period.

3) Redevelopment of baékQup aréas to promote efficient port activities.

@O Demolition and reconsiruction of the building in block 141.

@ Pavement of CY-01.

4) Required maintenance and dredging works.

Based on the above mentioned ‘items, the Short-term Rehabilitation

Plan is proposed as shown.in Fig. 8,4.1,
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CHAPTER 9 DESIGN, CONSTRUCTION METHOD, CONSTRUGTION SCHEDULE
' AND COST ESTIMATE

9.1 General

in order' to realize the port plans presented in Chapter 7, the

following main items are studied in detail for the preliminévy'deéign:

(1) Design conditions and premises
(2) Construction methods/procedures

(3) Construction schedule and cost estimate

Other rvelevant conditions and restrictions are also studied in this

chapter.
9.2 Design Conditions

_Tablé 9.,2.1 Showé preliminary-design conditions for the Rehabilitation
Plan and Table 9.2.2'.shoys tentativél soil conditions applied to the
strudturai design.

in deciding the types of the berthing facilities, the following items

are taken into consideration:

1} Natural conditions {geological, topographical and oceanographical
_¢conditions)
2} Ship size, vessel type and cargo type

3} Construction method, cost and schedule
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fable §.2.1 Design Conditions

1) Tide Level

3)

MHHW vvvvenees MLLLLW + 098 m
MHW ovvvvnvniaan. MLLW + 0.838m
MoS\b vvvvnenneeres MoloboW + 0,862,
MLW coeaaiiees s MLILUH 4 0.101m

(M.L.L.W means Mean Lower Low Water)

2) Seismic Coefficient

for new structuves... Kh = 0. 15 ¥l

for existing ' Ve Eatthquake prOof improvement

structures = will not be Conducted.
Maximum Berthing Ship Size for Structural Desigan *2
Dead Length - | Molded | Full
N Weight Overall | Breadth bPraflt
Type of Ship Tonnage(tf) [ {m) | (m) (in)
anéral Cargo-Ship 25,000 ; 184 | 249 “10.6
Container Vessel 25,000 | 220 28,2 10.5

4): Berthing Vélocity

= 0.10 m/sec

5) Water Depih of the Berth (Sec Appendix 9.2, 2}

D= 10.5 0 (M.L.L.W - 10.5 @)

6) Crown Height of the Quay Wall

H = M.L.L.W + ho (approximately)

7} Surcharge Load on the Wharves "

Distributed load .
Ordinary .......e.evsess 2.0 tf/m
Extraordinary ...... ceel 0.5 t/m

Wheel load

Trailer.For'a ﬂb rt container

*1

*2

Based on the Natlonal Structural Code of the Philippines,

(Thlrd editlon 1986) See Appendix 9,2, 1.

The maximum size of: vessels/ships which can enter South Harbor during

the high water period.
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Table 9.2.2 Design Soil Conditions

H-value/qu{Unconfined

Depth below|  |Sefd Unit Weight
Sea Battom |Symbol{Characteristics| (SPT) compressive 2
pevel (m) _ Strength;kgf/cm ) (tf/m3}
0to 20 |  Ac Stity Clay qu=0.05 _ 1.05
' ' qu=0.05 + 0.0h2x{z-4)
_ : {z: depth in meter)
20 to 30 As | Fine Sand N = 10 '1.80
i P i .
30 to 40 g Sandy Gravel N = 30 1.80
Gravelly Sand
40 over Tse Tuff Sand N - 50 1.80
- Mud Stone

9.3 Structural Design

Figs‘ 9.3.1 - 9.3.3 show preliminary designs proposed for both the

Short-terin Rehabilitation Plan and the Master Plan.

In compliance with the Rehabilitation Plan, all the repair and

improveﬁent'works5for each pier have to be executed pier by pier and part

by part, while the remaining unrepaired harbor facilities will still have

to be used during the construction period.

Therefore,

important. factors are also taken into account.

1)
2)
3)
4)

Al

- the

considerations.

structural

Simplicity of design

designs

Maximum use of locally available materials

Necessary construction period

are based on the

1) Improvement of the existing structures

a.

the

following

Required construction equipment/techniques énd materials

following Dbasic

In principle, imprbvcment works for the slabs and beams of the Piers

ar¢ carried out at ail the portions judged as seriously damaged.

As fTor the improvement'works, damaged portions shall be completely

remdvcd'and'restored to the original condition with new materials,

The.cenfral lowered passageways need levelling up from the opera-

tional aspeet and new beams and slabs should be eqﬂipped on the
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2)

existing central lowercd passageway at the samo level as the apron.
Almost all of the existing fenders are cluster piles located away
from the pier end, H0wever- with this type of fender system the
rough and ahgiéd'top ond of the piles can easily damage vessols when
befthing.' The cluster pile'fendeb'éystém}is not strongrenbugh.to
absorb vessels' berthing eh#rgy, 50 'iﬁ must be replaced witﬁ a
rubber fender system (Refer to Appeﬁd{x 9}3.1). | |

No anti—seismic.impr&vements/éounterméésures will be implementgd for

the existing facilities.

New structures

The structural type of the extension part of Pier 9 is a pipe pile
type common to Alternatlve “Plans 1 through 4, This type is .
reasonable, because it has such advantéges as structural comformity
with Ehe -existing structurve, *cheép construction cost and short
cbnstruction period., '

As for ‘the revetment structuré fof © the reclamation plan in
Alternatlve 3, soil lmprovenent shall be needed at the foot of the
rock mound foundatlon, because the-sea bottom @nd subsoil is very
soft. :' - =

The' soil improvement-shall‘be by soil diSplaCemeht ih consideration
of the econon1cal cost and reliablity of th1s method
Houever,'inprovement by the sand compactien pile method. shail be
applied to the north end of - Pier 15 instead of the displacement
iwethod, taking the construction aspect 1nto aceount, - |
Improvement by the paper draln method shall be applled to the entirve
area of the reclamation work on account of the soft sea bottom.

The bulkhead for berthing shall consist of a gravity type quaywall
which is composed of concreté blocks, Concréte biOCRS are casy and
economical to procure and produce and quick to assemble block by

block at the construction site.
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9.4 Construction Method/Procedure
9.4.1 CGeneral

The construction rmethod/procedure is designed.baéed on the le10wing..
consideratibns, In construction planning, cOnstructiOq‘materiéls, equiip-
rent and léborers are procured in the Manila avea and its vicinity as much
as possible in order to achieve an economical and practical éoﬁstrﬂction
cost and to ensﬂfe efficiency in the implemehtation:bf;the construction

program.

{1) Natural conditions _

A port's construction schedule and cost 'aré: heavily affected by
_nétural conditions such as sea conditions and rainfall at:the site. In the
cése of Manila Bay, the natural conditions aPe.not 80 fﬁvorable for port
construction between June and October because of high Palnfall and rough
sea condltlons mainly on account of tvphoons. '

In this- season, the nunber of davs available for' onstructlon work is
calculated to be an average of about 18 days a month. DuPlng the rest of
the year, uorking conditions are much bétter, so the average number of davs
available for field work is estimated to be about 21 days a month

throughout the yearv.

{2} Construction.materials

Some of the construction matcbials; such as_wood, sénd, stone, cement
and reinforcing babs can be easily procured in the Manila arca and its
vicinify. Ho#evér, étééi pipe piles, Pubbef Peﬁders, bdi1ans aﬁd some of
.the steel producis will have to be imported from abroad because they are

not produced in the Philippines.

{(3) Construction equ1pment _ _ _ _ _
The onshore constructlon equipnent éﬁéh as crawler ébanes; conc?etc
breakers, payloaders and dump trucks arc:avilable in the Manila area and
its'vicinty Offshore equipwent such aé piié-dri#ing ‘barges,. tug bbats
and flat barges can also be procured in ﬂanila. ‘But horking vessels Fittcd

w1th soil 1mpr0vewent apparatus will be introduced from abroad

{i) Lator force

Almost all types of workers_are'easily employed in the Manila area and
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its. vicinity. Hoyevép, some types of engineers and craftsmen are not.
available in the Philippines.

9.4.2 Coﬁsfrucfion Scheme for Major Items of Alternative i

{1) bxtension of Piep 9

Steel pipe piles are produced as 31ngle units of the des1gn length
and are palnted w1th ‘tar- epoxy.

P11e dri ving is executed by a pillng barge equipped w1th a diesel pile
hammer with 3.2 tons of pam weight., A piling barge requireS'supportlng

equipment, such as a tug boat, a flat barge and an anchor boat.

(2)  Constiuction stage
- The extension works of the exlstlng Pier 9 shall be executed on
halvcs, because normal operatlons will have to contlnue at Pier 9 during

the eonstruction period.

(3) Dredging

Dredging hDPk may be executed by the dredgers oaned and operated by
PPA if they are available. Dredged materials shall be dumped and disposed
of appropriately so they will not be carried back toward the dredging

arecas.
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9.5 Construction Schedule

Tables 9.5%.1 anﬂ 9.5.2 show the constructibn schedﬁle of the
Short-term Development Piah and the Mﬁster Plan '(AIEeénétive 1),
repectively. | . .

In the schedule of the Short-term DeveIOpment Plan. the addltional
s0il 1nvestigation, surveying and the detalled design will be concluded by
the end of the year of 1988 including the preparation and evaluation of
tender documents. ' | | _

Actual COnstructlon work will be commenced at the beglnning of 1989
_énd is planned to be concluded at the end of 1991 except for the dredging
~ works. _ .

‘The repaiv/venovation works of Piers 13 and lﬁ'shduld be Qiécuted as
quickly as possiblé, because they are very 'detcviofaiéd beyond all
imagination and aré in vefy dangerous couditioh for.popt opgrationi But
cach Pier should be repaired portion by portion, otherwise the construction
mighb'céUSé port congestion. As for the deﬁolition of the transit sheds,
it shoﬁld be handled first 6f aI1 in 1989. Then the éxténsioﬁ work of Pier
9 should be started first before the 1évé11ing-np of the lowered
passageway. ' - . | -

The repair/renovatioh'worké of Piers 3 and 5 should'také plécé from
the beginning of 1990 through the end of 1991.- The renovation work of the
back-up area should be started in 1990 and finished in a year. MWith regard
to the dredging, the works of slips/piers should be dredged over for almost
Pour yvears from 1989 through 1992, but the anchorage should be dredged in
1990 through 1992. ‘The maintenance dredging should be continued for six
veavs from 1989 thfough 1995 as far as the Short-term Rehabilitation Plan is

concerned,
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(1)

9.6 Cost Estimate

Construction Cost for the Short-term Pevelopment Plan

Thc construction cost for the Short-term Development Plan is shown in

' Table 9.6.1, and the cost estimate is based on the following condltlons.

1)
2)

3)

4)

5)
6)

7)

8)

The prices of construction materials, equipment and workers are based

‘on the prevailing market prices as of August 1986.

Exchange rate is $1 = P 20.5 = ¥ 154 (P 1 = ¥ 7.5) _
Customs duties for impobtéd materials/equipmént and sales:taxes on
imported goods are decmed to be exemptéd and they are excluded in the
cost estimate. _ _

As for othef 'taxesi only 'the sales tax on domestic materials is

estimated and it is.included in cach iten.

The withholding tax {1%) and';ontractor‘s tax (42} are not included in

the cost eétimate,'becéuse-thqsequiﬁalént amount calculated by the

_ rates is usually deducted by theiﬁurchaseb at the time of disbursement

of the'contract price,

Inflatlon is not taken into account,

The prlces and tPanspovtation cost of imported construction materials
and the rentgl-fees and mobilization costs of imported equipment arve
éstiﬁéted in:foreign currency. The wages of some foreign engineers
are also estimated in foreign currency.

The engineering fees refer to such items as the soil investigations
and the engineering study,

Foreign and local currency requirements

The detailed cost estimate consists of the currency components of

'foreign exchéngé {(direcct and-indirect) and local currency. The direct

foreigﬁ exchange'component refers to the cost of all direct foreigh
currency expenditures and the indirect foveign exchange component
constitutes' fhe foreign curréncy component of .locally procurable
materials/equipment which 1include foreign currency exchange input
dqriﬁg'the process of their production.

For example, such mining products as sand, gravel, stone, etc., which

éf locally' préduced reguire the use of imported plants and

’ cquipnent and this includes an iadirect foreign currency input. Thus

‘those mining matepials have som¢ portions of indirect fore1gn cost.,

With_regard to such locally avallable industrial products as cement

and some steel products, they are produced at local manufacturer's
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. plants which are installed with some foréigﬁ curvency inputs,
Therefore, the costs of these materials include an indircct foreign
currency component for the pcrtion of the c¢osts a1106ated to imported
crude ‘materials and thc dcpreciation expense of the plant facilities
through thé process of their production.

The indirect foreign currency portion is derived from the use of an
“Input Output Table".

(2) The rough construction cost for the various alternative Master Plans
is shown in Appendix 9.6.1. This cost is also estimated based on Lhc same

conditions as the Shdrt—tcrm Development Plan.
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' Taﬁle 9.6.1 - Rough Construction Cost Estimate (Rehabilitation Plan)

(In 1,000 Pesos, $1:P20.5:¥154)

. Cost
Hork Itéms Unit Qpantity " local Foreign | ) ‘Remarks
: : Portion Port{on TOtal_
Topier3 - 3
. Slab and Beam n 358 | 2,150 1,510 | - 3.720
slab . 680 | 2,803 | 2,0 | 8,850
" Fender (V-500) p'ce 18 1,819 5, 401 7.22¢
Fender (V-300) p'ce 19 © 1,287 3,823 5,110
Leviling-up (Center} h3 2,700 Construéted in 2004
Sub-totsl . * ] 8,059 | 12,88 | 20,900
2Pler 3 |
Fender (V-500) plce 36 3,6 10,809 | 134,050
Fender (V-300) plee | 6 505 1,205 1,610
Leveling-up {Center)] =3 5,250 | 30,822 | 17,888 | 7,910 | _
Domolition of block 2 | 6,920 1,080 | 8,000 | 2,9300%x2
Transit Shed ' ' 7 .
Sub-total 4,388 | 30,562 | 171,970 N
3.Pier 9 I o
Fender {V-500} p'ce 18 1,819 5,401 7,220
Fender {V-300) p'ce . 6 05 1,205 { - 1,610
Leveling-up (Center)| m’ 3,850 | 22,307 | 12,823 | 35,130
Extenslon Works 380, 2&,98? b2 183 67,170
Sub-total | wse | e6te | 111,130
| sipire 13 B i
Slab and Beam n’ S 335 | 2,008 1,532 3,630
Fender (V-500) - |p'ce 38 3,883 | 11,507 | 15,250
Fender (V-300) pee s 1 331 1,003 1,30
_ Sub-total ' 6,278 | 13.9%2 | 20,200
s.pler15 | | o
‘Slab and Bean m 620 | 3,768 | 2,752 | 6,520
Fender (V-500) ptee 36 3,641 | ‘10,809 | 14,150
Fender (V-300) pree 6 405 1,205 1,610
Leveling-up (Center) w3 3,530 25,?50 . 15,090 41,340
Pemol i tion of block 1| 3,48 stz | 010 | 2,900m°
Transit Shed ' : _
Sub-total | 37,53 | 30,398 | 67,930
Back-uparea | | |} 7
Pavement {CY-01) me 55,000 16,1856 21,634 37,820
Demolition and
Reconstruction : block 1| 22,728 6,152 | 28,880 { 13,5000°
(Block-1h1) |
Demolition {Block . .
147, 150 and 155)|block 3 _ _ , Demolished In 2000
Sub-totsal 38,914 | 27,786 | 66,700
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{in 1,000 Pesos, $1:P20.5=¥154)

Cost
Hork Items Unit Quanfitj Lbcal .Foréign : Remacks
' ' rortion | Portion Totel o
7.Dredging _ o - )
SlibéfPlers m3 QOO.GéO 2,200 iT.BOO '20,660
Anchorage n3 620,000 | . 3,%0 21,590 31.bOb
Sub-total 5,610 | 85,330 | 51,000 ]
8.Grain Terainal B . ' S
Floating Uﬁloader set 2 {220,000) (220.006) " Introduced in 1994
Site Freparation L.S. 1 Conétruc;ed in 2000
' through 2002
Civil Work and L.S. 1 Construction in 2003
Equiprent/Kechanical . and 2004
9.Engineering Fee o _ : .
. Detail Engineerjng ‘5,927 | 27.923 32,350 'Except.ltgm 8 .
10.Total A ) . 192,226 | 250,474 | 482,700 § Items § - 7.9
11.Contingency A 19,222 | 25,018 | %4300 ] 10% of Itea 10
[12.Grand Total A o, a8 | 275,552 | 487,000 | in 1,000 Pesos
' (935} {57:') '

H.B.

added to the above Grand Total A

in case of introduction ol Floating Pneumatic Unloader, the folloving cost shall be -

220,000

13.Floating Unloader - | 220,000 " Refer to Item 9
Engineering Fee - 18,000 iﬁ,OOﬁ o :
 Total B - | 238,000 { 238,000 _

13.Crand Total 211,348 | 513.552 | 725,000 | Grand Toatl AsTotal B

{298} (712} '

Note:

1. Above cost estimate is based on the survey as of Aug.'86

2. The following costs/fees are not included {Refer to App. 9. 6 2)
1) repair/lmprovement cost for KWest and South Breakwaters

2)

naintenance dredging cost (500,000m3/year)

3) pride es¢alstion from Aug.‘86 through Jun. '87
§) withholding and contractor s taxes {51 of the total COntract anmount}
5) supervising fee

6)

tepair/impro\ement of navigation aids

3. bredging areas are shown in App. 9. 6. 3.
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10.1

CHAPTER 10 ADMINISTRATION AND OPERATIONS

Present Administrative and Operational Problems

_A_geheral description of the present administrative systeh and the

pperétional gitvation including existing cargo handling productivity is

presented in Cﬁapter 5.

Based on;the énalySes of these data and the comments of port users,

the major exisﬁing administrative and operational problems at South Harbor

are summarized as follows:

®

Unclear administrative systen

Théfe ére many orgaﬁizatibné‘ related to the adminiétpation of the
port, The - responsibilities and the relatipnships. amohg these
orgaﬁizations are somewhat complicated, for example concerning port

security, traffic control and so on.

Lack of a timely information system

There is no timely 1ﬁrormatidﬁ system for communications among the
many‘port relaigd drganizations and private firms, so the preparation
for cargo handling and the proper arrangement of transfer measures is

difficult.

Insufficient port statistics

Regular collection o6F shipping and port statistics is essential to

accumulate the information necessary for improvement of physical
facilities and for the proper administration and operation of the
port. . .

PPA presently prepares and collects various source documents.

Hlowever, there is no appropriate processing system, so the necessary

data are not available,

Limited cavge Handliﬁg operators

The cérgo handling operations at the Port of Manila are presently

~conducted by only a few private firms.

The private .terhinal operéiors and owners along the Pasig River

PeQGest permission to undertake their own cargo handling operations,

" because the preéént - cargo. handling system results in inefficient

'handling geprvices and no introduction of new cargo handlihg systems,
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Poor mainteﬁance work o _

Due to poor maintenance, the piers® floorings'héﬁe become dilaﬁidated,
thereby impeding the norial tfansfeb of cébgbes{"ThéHTéhdéfing system
is élso not maintained well. Most of the fenders are damaged and do
not functien properly to absorb the borthing energy oF vessels. S0,
arriving ships are obllged to approach the quay slowly. using fheip

anchors.

Ineff1c1ent cargo handling'

The cargo handling productlvztv ol South Havbor is relatively low
compared with the performance at other ma jor Ph111ppine ports as shown
in Fig. 5 1. 1 in Chapter 5. Especlally, the handling of gvain is not
mechanized, and the cargo volune is high, so grain handllng takes a

great deal of time.

High rate or lost time
The amount of t1me lost due to unnécessary interruptions at South
Harbor is hlgh The lost time rate at Anchovage is especiallv hlgh

due to inconSLStent barge operations..
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