CHAPTER 2

OUTL_INE OF THE PORT
OF' SAN F'ERNANDO






_CHAPTER 2 OUTLINE OF THE PORT OF SAN FERNANDO . .

2.1 General Ootiook_, -

’]he Port ol‘ San Pemando is located in t‘he southWestem part of San Fernando La Umon in
northwestem Luzon San I‘emando Port is situated i m the southwestem comer of San. Femando :
Bay. Much of the Bay has a sahsfactory depih of more than --10 m, extendmg from the harbor
entrance for about 3 km aTmost to the bay s head, and w:de enough to make the eommg and
gomg of large \essels an easy malter Though large shallow an.as «.onsrslmg of cora! reefs are
found on nts east and west sndes, the bay s mouth 1s about 750 m in wndlh between the rcefs '

A smaH Cape juts ont fomnng ihe westem snde of San Femando Bay, and mosl of lhe
protrndmg area is resenred for US zmhtary use and the VOA broadcashng qtatlon )

There are iwo small nvera or creeks ﬂowmg mto the Bay, but lhose two mer:. do not have
any serious lnﬂuence on the ma mle Condmon Of San Femando Bay and no dredgmg work w1ll be
needed to protect the navigation channel and anchorage from lmoral dnft ' o

The' so:l comhlmns are generally good for constmetmg poit and harbor fae;hhes allhough
relamely soft mcd:oere strata have been foum:l m the fecent geologmal surwvey. .

Manne condltions are genera]ly good but durmg the monsoonltyphoon season hlgh waves
cnter dmetly mto the basm and berihmg areas because illcre is no brcakwater at the Pért of San
Femando Therefore it 13 dlfﬁculi o secure’ safe berlhlng and cargo handlmg dunng hlgh waves
Some vessels are forced to move temporaniy out of the berlhmg areas

Though San Fernando is a small town with a populahon of about 68 000, it is the capital of
the pfovince ‘of . La Union as well as the regional ecnter of Regron 1. The area around San
Pemando Bay i is divided belween res1denhal commereial and agrlcuitural uses. '-

The Port of San Femando is the pre’,mler post in northwesteri' Luzon and it is the only
lmportant termmsﬂ for sea iransportatlon in Region 1. The port-is nsed to export mmmg
products and cemernit Wthh are produced and manufaclured in the reg:on Besides these cargoes
the Port of San Fernando is tised for exportmg and importing other commod:tles as well as for
domestic lransporiahon The CaIgo vohlme handled at the Porl was about “F,000, 000 tons in
1982. The comprehenswe socio-economic features of Region I have already been described in
Chapter 1. ‘They mclude demogra;i]uc cconomie, and other retévant profiles of the regmn

f he Port sllpports the reglonal socm-economlc activities of Région I which can be derned as
the hmterland of ihe Port’ ‘of 'San Fernando ‘as stated m Chaptér 4. From the tdpographic,
geographn, and’ socm—economlc points of view, San Pernando has the po!enhal for more vigorous
port aetmtles in future ' s :

- 2-2 Port an_d l!arbo'r Faci[ities

The San Iemando Port has three main p1en>, the PPA pler, the Shipside pier and the Philex
pler (The PNOC pler is now uncler construetlon mbeIWeen the PPA and the Philex piers. )
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'2-2-l Presenl condmons ofthe prers L TedE oA o e R T
) PPA pier . ‘ -
This p:er was conslnu,ted in 1952 It has a reml‘orued concrctc stru\,{ure 200 Ny IOng and 19

m wrde an 80 ni long causeway, and a marginal wharf 30 m long The depth of the water is—5m
at the’ chore end and ——lS m'at'the séaward éind. PMU San- Pemando controls and opérates the
' porl area mcludmg three Warehouses (I 180 m’) and an open storage ared {34 000 m’)

(2) Slups:de pler : R -

Thas pmale p;er is euppOsed to havc been burlt in about 1960 lt isa lunber prer 259 m Iong
and 24 m wrde However the pler and olher l‘ac;lmes such’ as warehouses were severe damaged
_by the typhoon in 1982 The water deplh ls —8'm at the shore end and —15 m at lhe Seaward
-~ end. Siupsnde Incorporated \»as granted the developmenl nghts on al9 hectar porl;on of the us
mrhtary resewatron at Poro m 1960 by the gorernment of lhe Phrllppmes and the Umted States
cof Amenca The Developmmt Grant Rrghts will expne in 1985 and lhe whole ar-.a mc!udmg the
:exlsimg prer is supposed to be avallable for future port developmcnt '

B 3) Ph:lex pier : : - : :
. This pnvate p:er lS 200 m 1ong wrth a water depth of 8 m at the seaward end Phllex Mmmg
' has a total port area of 34 000 m wrth four warehouses and an open storage The pler is mamly
used for lhe loadmg copper conccnlrates of the Ph:lex mmmg company Olher nnmng companres
:such as Benguet Consolldated Industnes, !nc Benguet Fxploratron Inc Bengmo Gold Mines,
Inc., Westem Mmolco Corporatron and B!ack Mountams lnc also load lhelr conccntratcs
through lhe Phllcx pler and Sh:psnde pies.

The overall condition of these piers are not n:ecessaﬁly good a__r_acl,th_c- Ship'sfid_c'pi_er ospécially
is aged and obsolete.. Therefore, its maintenance and repair cost will grow to a considerable
amount in the noxt se_\'eral years. '

2—2 2 Cargo lrandlmg and other mantrme services . . ... , S
' Two: arrasire/stevedonng companies are undertakmg cargo handimg operataons (loadmg and
_'unloadmg) at the PPA and the Shlpsxde plers They are Northem Cartier !nc and Slnpsrde Inc.
They have somé mobrle cranes (30 t), trucks (s t) and two i'orkhfls _ :
. Other mantlme services such as p:lolage (compulsory) tug, ass;stance (1 100 HP}, bunker
" supply and watenng are easrly avarlabie at the port. Atlanhc Guif and Pac;ﬁc Company (A(. & P,
which is located 1nsrdc the Slupsuie Ine, compound, kceps a dockyard facshty for tendlng small
gencral cargo vessels and fi shmg boatls. A i . _
Other pnvate ¢ompanies mcludmg Shell, Caltcx and Petrophal Incs. are atso usmg sonie parla
of Ihe shore areas around the Bay of San Fernando l'or various purposcs, T
2-2-3 Port ac(mtles : - - L :
The, number of vesse!s and cargo volnmes for thc past fwe years {19’:‘8 > 982) are shown in
: the followmg tables. Durmg this penod the number of vessels \nsnmg the Port c‘ach yéar ranged
- from 334 to 702. The number of ocean gomg vessels remamed almost, constant at around 130.
For domestlc tracle vessels, the vanation was mamly duie to ﬁshmg boats .
Otherw;se the number of domestic trade vessels was relatwely stable (Tabte 2&2-1)

-



oA Eribeor .o

10,

© Table 2:2-1 Number of Vessels at the Port of San Fernando, 1978 - 1982+

1978

1979 -

L 1980*

_1981*

B ) 1982
Qéean Gloi'r_tg Vessels . 136_ 128 . 139 %:‘: 119 :-12:’0 i
Dontestic - . I o . .
FlshmgBoals . RGP o346 2020 183 L4
TOTAL . 334 o IR ‘_‘351’ o 382

Note: *) Daia for 1980 and 1931 lacked one month Thus lhe number ofvessels was esllmated by :
* multiplying the total ship calls in othef mcmhs by 1211 1.~ ’
e] Delalled dala is shown in Appendix 2.

3y

Ihe Cargo volumc throughput at the Port of San Fernando ranged from 794 OOD tons to
1,054,000 tons for 1978 —- 1982. Domestic « €argod remamed almost constant around 450,000
- tons, while foreign cargo volume slumped by 200 000 tons in 1979 but went up 220 O(}O tonsin
1980 (Table 2- 2—2)

Table 2-2-2 'Car'go Volume at the Port of San Fernando, 1978 — 1982

| | (000MT)

1978 1979 1980 1981 1982

Foreign 553 356 575 5214 581
Domestic 463 438 454 377+ 473
Total 1,016 794 1,029 898 1,054

- Note: *) The data on catgo volume for 1981 lacked one month. Thus carga wlume for the whole
year was ¢slimated by multiplying the total \olumes in other month by 12/11.
o Delalled data is ﬂhown in Table 5 l l :

v

" The Port of San Fernando présenily has the folldWing defects in its port activitics;
(1) leﬁculty in sccunng safe berthing due to lugh waves dunng Monsoon season (aiready
stated i m 241 oi‘thns Chapter)
(2) l_ong waiting time of vessels
(3) Shortage of cargo hand]mg equ:pmenl
4) Handlmg ol‘dangerous cargo at the samc p1er and at the sare time as other cargocs :
When a general cargo vessel loadmglunloadmg ferhhzea is berthmg, other vessels often have to
wait for many day‘: ‘Because they are transhipping fertlhzer to other countnes mainly China,
both sides of the picr occupied by vessels for a long time. That is why some Vessels are forced to
wait at anchor for more than 10 days
il tankers and other vessels are berthing at the same pier at the same time due to the lack of
spec1allzed be;thmg facmhes for oil tankers. Such mixed handlmg of dangerous caigo (oil
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products) w:th other cargocs is not favorable from lhe view point of safety The abovc -mentiongd
shortcomings have to be m\proved to allow more efficient and economical port activities in the
. future, ' o :

g

7 2-3:_' Port iléné%mwni Unit:

The PPA Was created in July 19?4 under Presrdentual Decree No 505 and subsequently
' amended by P D. 357 in Dccember 1975 The PPA has an admuusiratwe and opcratlonal branch
(PMU) in e\ery port dlslnct of the Philippines. .
} “The PPA Fleid Of fice at San }‘emando (PMU San i"emando} is managed and operated by the
po:t managér undcr whom there are i"vc mam sennons.
= E¢)) Port Operahons Section
- (2) Admuus!ratwe Secllon L
(3) Port Safety ancl Secumy Sechon
(4) Engmeenng and Mamtenance SECtlon
| Sy Fmancc Sectlon Tt : T : -
" Orgamzatlon charts of PPA and P’\iU San Fernando are shown m l 1g 2 3. l
e PMU San Femando also supervnScs the sut»ports, nmmc:pat ports and private por(s suuated in
the pmvmces of lIoco; Norle ]locos Sur La Umon Pangasman and Zambales, (Flg l 5 2)

ESTES
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“ CHAPTER 3 NATURAL CONDITIONS <~

3-1 Cef}gi‘ép:hy';ﬁn;d ‘Géoléé)"' f

3-1- l Geography and geology of La Union _ : :

The pro_lcct area is srtuated in the northwest of Luzon lsland and is under Ihe admrmstratwe
Junsdrctlon ‘of Reglon I. The provinge of La Umon which covers the wcstcm part of Regnon 1,is
geograph1m1ly dcvrded into mountarnous and coastalplams arcas The mouniams known as the
Cordrllera Centeal, are to be found in the eastem part of lhe provmcc wuh an almude of 2 0{}0 m
above sea level, Miior rivers, which originate !'rom the motmtam rangcs have formed small plains
through whrch they pass before flowing into the South Chma Sea. _

Gco]ogrcally speaking, Ihe subsoil leaturcs of cemral w esiem ‘Luzon Island arc composed
of a varicty of siraia namely Jurassm systcm pajaeogene system neogene systcm and quatcmary
system. lurthcrmore the bed r0ck is composed of a wrdc range of rocks uamcd scdnmentary
rock, intrusive sock, mctamorphrc rock and \olcamc rock Thc geological map of- La Union is
shown in Appendix 3-F.

3-1-2 Geography and gcology of rhe San chando Bay _ _

San Femando Bay where the pré)}ecl port is. located ‘roughly rectangular has mdth of
'approxrmatcly 3 km and a depth of 3 km. The mouth of this bay opcns to the nor{hwest The
coasial area of this bay can be classificd into thrce zones; L .

(!) Hilly areas extending along the western side of the Bay : and scattercd on the east side

(2) Alluvial lowland at the head of the Bay and along its eastcm side

(3) Coral reef and sandy seashore : :

The cape on thc west side of the Bay projects westw:ard and is charactcnzed by rolling hills
with an elcvahon of 25 m above sea level. On the cast side of the Bay scattered hills nse toa
height of around 60 m. The creeks which flow into the Bay at its head and on its castern sidc
have helped to built up lhc surroundmg alluvial towlands from deposris of sand and siit.

The coral reef covers a large area of the west side of the Bay, projecting northcastwards from
the shore of the cape, which it vertually surrounds. On the east side of the bay mouth, ‘the coral
rises 2 — 15 m to the foot of the hrlly area. A sandy beach extends around the head of the Bay.

Gcoiogtcally speaking, this area is characterized in the strata as fo!lows, most of the alluvial
stratum is partral!y composed of strata from lhe formcr half ofthe terhary penod and partially
of strata from the alluvial and diluvial ‘periods. ' : :

The geological map of lhe Bay i is shown in Fig, 3-1-1, 'ﬂre hill on the western capc of the Bay
is composed of sandstone. The strata observed in the cliff on the northeast side of the Bay are
mainly composed of repeated layers of thoroughly hardencd shale ‘'sandstone, and gravelly rock,
etc., forming at places strike N — 8 and’ dip slnft W - E 10° it is considered that these strata,
were fornied from the oligocene epoch to the miocene epoch in the tcrhary period of the
cenozoic era. ' . '

The cross section of the' alluvra! lowland along the A-B line in Fig. .-i_-l is illustrated as
shown in Fig. 3-1-2, It is believéd that !f_re bearing stratum (cohesive soil) underneath the alluvial
lowland was formed in the dituvial epoch and several types of sedimentation overlay this stratum,



This sedmlentatmn ties in the l‘ollowmg order (from lhe bottqm), cohesne soik (2), sandy s0il
. sandy soit (2) and cohesn’e s0il (3). Sandy soil (2) forms a natural bank which, extending
between the western cape and the head of lhe Bay, is supposed to ha‘.e hefped the formation of
lhe alluvial towland behind the Bay. ‘

T 1.8_f
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Fig. ._'3-]-1 Geological Map of the S_an Fernando Bay

ELEVATION
0

_10

0
~10¢

- 20

-~ —30

— -40

- - Cohesive Soif (t) : . _50

Fig. 3-1-2 Cross Section of the Aftuvial Lowland
of the A-B Line
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3—2 S,oil {?o:ldiiiqﬂs

L e

The ti'gm executed a total ol‘s:x bﬁrmgs to sludy the sml cond;uons around lhe plannmg site.
The' assumed so:l proﬁle along the seashore and the locatlon of bormgs are itlustrated in Figs.

3-2-1 and 3 2—

Al lhe smi samples \l.e;e tested in Mamla The nsulis of wet uml weight (7t-value) and
unconfined compressron sirength (qu-value) obtained ate shown'in Appendnx 32,
Taking into an.count the results of the borings, lhe design soil condltlons have been assumed

as follows; .|

B PR o Fléﬁll;}ﬁ l_nterﬁél Friction/ Wet Unit |
F_ey?d I Sml Cha:aclg{}st{cs B (m) S Cohésion Weight _(t;’m’_}
‘As 2 o Fme sand MLLW -5.0~ —13 0‘_' o= a00 1.65

Asto | S[](y r.md CMLLW - 100~—3" 0_.; Tp=125" 175

Ac2 [ Sandy sﬂl and sﬂly clay MLLW 10 0~ -45. 0. .1 o C=0.0075Z+0.3 1.65

Del ~S|Ily clay’ : MLLW 150~—500‘: ' 'C=0_0425z+0_3 175




aury g-g JO WO 10§ -7-€ B

N

P,
RN
-

_ _ ‘ o (MY
e Erenl . 1= _ — — 05—
o O o E ., “
s8] e TR L1 00Tk = A -
o T B LT : BRI 0%
>ocmm~.E Cows m || =
.?.,_w..n AR m \ - o
= se-
_ R
i
e A xOﬂ'
R
.d.>| -
T Ry e
. -9, o -
& o N
LA -
|

, : _ b
.Ar wﬂo'onon oL e . o s1=
A t U anTeaN | — @l
- s Aty
: . e .
: A 050005 0L 04 O ] Ol
- I ] S L ANTYAN
CUANTYAN | T bl WEY O L-MITI
l“Hg

COUTHOEEMITN T e eAN

ma . WOZLMTIN
) : ’ S HE

% Qr UL 0L UL V0

-le_lxil
o !
H

w

ANTVAN
S8



dYW NOILYOOY

RN

Ty

| SUIT V-V JO 913014 10§

ILIENTY
owetip ||

g

Apueg I 00

S e A8

A LI |

e (..a.

© 008/ = A

pues.

’ U~_..m., . Wt

L Aey

pusba

‘B7voS

00%/+ = H

434

[ 0§ OV 0E0Z OL.0
W S ENTYARN
WSO LTI

Z5v

. -

N\
Wi

A

JWO9 gMTIN
HY

{Mmm

iy

s

se

E | .

g1



33 Meléom!Ogy '

331 General S S ST : AT

Aro‘und San I‘emando the chmate is div lded mto two d;slmct seasons a dry season and a
wet season The dry séason covers, the penod from November'to April and the rest of lhe year is
the ramy s«‘:asbﬁ Typhmns 'iwcur frequemly in June and Ju!y : : ;

332 Pie(‘lpl!atlon _ L AR :

- As shown in the 1sohyetal map of Appcnd:x 3 3 in lhe \m:muy 01‘ San I‘emando the annual
prec:;p:tatlon is about 2,000 — 2,500 mib. : : - i :

The data obiamed fmm {he Dagupan braneh ofﬁce of the PAGASA shows that ‘the annuat
pnclp:tatlon m Dagupan is on the order of somethmg over 2,000 mm; sainy days averaging 111
days per year as shown in Append:x 3-3. ' '

333Wmd - o . ‘
The prevanlmg wmd \relocaly is' 3 knols wnth occurience of ‘23 8% and the maximum wind
velocity is 26 - 30 kniots (32.7%), as shown in Appcndn 3-4..
The prevailing wind: dnect;on is SE — SSE from April to November and NW — NNW from
Pecernber to March, The ditection of Vth\e maximum wind velocity is from the W -- N throughout
the year, accounting for 74% as sh0w:f_ m Appendix 3-4,



34 Ocea‘iioldgy '

341 Tlde : S : : : 0 .

'Ihc tidal dnagram denved from’ lhe s:te obscrvanon data and its harmomc anaiysis 1s showl1 in
" Fig. 3 4. l On lhe other hand the Team sludled the desmptzon in “Tide and Cunent Tables
Plulappmes For the Year 1983“ {Special Publlcallon Nao. 500) published by BCGS Mlmstry of
National Dafence Republic of the Philippines. The Ttam gﬂt ihe follomng resul(s, &

HWL ..... MLLW + 0910
CMSL oo MLLW + 0.372

LWL MELW — 0.205

4488 m

'__.%r

8ench Mark (QMS) -

Mean Higher High Water (MHML] - 0833 m
Highest High Water {HHW)" 0.76 m
Mean Sea Leve! [MSL) _E B 03 m
Mean Sea Level (MSL}* - _ : 0.205 m
Zero of Gauge 0000 m
Mean Lowe: Low Water {(MLLW) —9-072 m
Lowest Low Water {LLW)" 022

Note *) Thesa volues were cafcutated from the site observation data.

Fig. 34-1 Tidal Diagram
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342 Trdal curreni :
Trdal currenl obsewation was camed out m lhe Bay by both ﬂoat and current meler
methods. The results of both melhods are. shoWn in Appendrx 35 : : , :
The maxm\um lrdal currents dunng the srte observahon have a \cry low velocrty of 0.09
m]sec in the S to SE drrcctton durmg Ihe flood trde and ofO 15 mfsecin the N drrectton during
the ebb tide.. : - : S _ . ;
So the mﬂuence of trda! curfent on port cousimctron and r)perahon wril be neghgrble

343 Lr“oral dnfl o . S _ .

- 8ix boltom aamplmgs and a fluorescent sand tracmg were cariied out to observe the littoral
drift al the Bay, but nu consprcmus Irend could be found dunng the site observahon “This is
reasonab]e when consrdenng that no big mrers wrlh Iarge volume water ﬂow enter the Bay and
that the maxunum udal currenl is nowhere mére than 0. 2 m/scc inside the Bay

Morcover ‘the slable appearance df both the sea bottom and the’ shorelme has been well
supported by ﬂle comparrson of the exrstmg topograplnc data with the newiy obtalned sounding
data and by mformahons from the mhabrtants to the effect that there has been Irttle \ranahon n

- the shape and composrtmn ofthe shoreline in the past several decades

Accordmgly, in planmng for this site, httoral drifts ar¢ not belleud 1o raise any large

pmblems for the construc(ron or mamtenance oﬁhe port and harbor facrhtres

344 Wa\es : .

The wave cshmat:on in ﬂns siudy was eamed out by épplymg wave dcformahon Iheory to
model deepwater waves which were obtained from ihe estimations of wind veloc;ly and
direction.

For referenc» wave observahon at the site was conducted I‘rom May 25 to June 25, 1983.
However, so far no data sufﬁcrenl for wave eshmatron hes been obtained because of ca[m ‘
weather

(1) Eshmahon of deepwater waves
1 Typhoon season
In this study, records obtamed at PAGASA of 140 typhoons m lhe 32 years from 1948
to 1979, which secmerl to have affeCted the Port of San l-ernando in rnany ways, were
' prepared and used for the cstnnahon of wave helghts and perlods for the prevarlmg d|reclrons
. N, \INW and NW AT Sy :
The frequency drstnbutrons of wava herghts and perrods are shown in hg 34 2 The
predommant herghl of wave 1s 3+ 4 m mth Occurrence “of 36% and the predommanl wave
, pcrrod is 7 — 8 sce with occurrence of 64% Isg 3-4 3 ShOWS a wave ofabcmt 7 m in height
with an ll sec perrod which has a probabrhty of bemg exceeded once in 30 years. A. Table
3-6-1in Appendrx 36 shows the annual maxrmum wave herghts and penods by direction.

g5
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Fig. 342 Histogram of t.he‘ Deepwater Wave lleights and Periods, 1948 — 1979
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2y Monsoon season oy :
‘ Accbrdmg to’ the dala oblained al PAGASA monsoon wnids gréally mfluencé the
manhme condltnons of the Bay of San Fémando belween June and &lobér ' f
Judgmg from the monthly wmd »efocaly shtf)wn m Appendtx 34, the max:mum wmd
' veloc:ty from \! NNW and- NW dlreuttons \'-hlch mﬂuence ‘the Porl dunng ‘the ) ,monsoon
'scems tb be 30 knots Thercfore, a wmd Velt)c:ty of 30 knots has been used for c_stlmalmg
wa\es m lhe mom.oon season, ngmhcant wa\e helght (Ho 1I3) and penod (To 1I3) have
been derwed by applymg mnd velocnylfetch length and wmd velocnty[\vmd duratmn to the
SMBnjethod. + . SRR N o ;
“The follo\nng thr-.e cflectwe felch !engths (F) vuere calculated as shown in Flg 3-44
Wmd dlrectton\! _F= 640 kin
- dom ' NNW F 849km .- . _ : .
S o—do=  NW, F=880km. ... . 1
_ Supposmg the wmd is steady for 24 hours thén the followmg sngmrcant wave he1ght and
' period for a'wind \elocny of 30 knots are obtamed '
Slgmﬁcant wave height * Ho, 3= “41m:
' Slgmﬁcant wavc penod TO*!J = 8 l sec

For refumcc Ho, a2 0 m
0 Toyg = - §'sec
(At 20 knots of wind velocity)

South China Sed

-
P

. Fig. 3-4-4 - Effective Fetch Direction’



2) Eshmahon of mmdmg waves

Waves in lhe Bay were estlmatcd by takmg account of refractlon and dnffractlon ln other o
words, wave helghts in the Bay were clemed by mulhp!ymg the deepwater wave hctg,ht by-

.,oefncwnts of refracnon and daﬂ‘rachon Coefﬁments of refracuon have been obtained by
drawmg refracnon dlagrams by direction” and pencd of the waves as shown in Appendix 3-6.

Coef ilclcnts of d;flrachon have been obtamcd by applymg lhe theory of wave e‘wrgy dispersion.

As a nsult the tahos of the wave hetghts in the Bay to the deepwater wave hexghts are
esnmaled in hgs '3.4- S(l), (2) and €3), and the wave he;ghts along the seashore are estlmated as
shown in Flg 3-4-6.

As mentioned abme 1t is expected that the mvadmg waves will mﬂuence the port’s -

construction and operatmn and it is necessary to take this into account during planning.
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- CHAPTER 4 HINTERLAND AND ITS_' PERSPECTIVE_ :
4-1 Rinterland

4-1-8 General .

In determining the hintertand of the port, many factors are to be. consuien,d The !ocation of
the hinterland depends upon such factors as geographical cOn_dum_ns around t_h{; port, networks
of land transportation, the level of commereial activities in the 'r‘é?:‘stéli arcas and the conditions af
other ports. located around the port' in study. Theoretically, the :ifea of the hinterland varies
according to the kind of cargo, and may sometimes shift in the course of regional development.
Hinterlands, especially their outskirts, of adjacent ports sonmlimes’é’vétlap each other.

However, in this stud};, the geographical profile, the network of roads, and the condition of
the sub—ports are considered to determine the hinferland of the Port of San Fernando.

4 i 2 Geographmal proi'le :

As illustrated in the geographical sketch (Flg 4-1- l), the (‘ordlllena Central lics along the
eastern boundary ‘of Region I, economically separatmg it from Region 1L In the southwest, the
Zambales Mls an soulhward from the wesfern part of Pangasman province through' Zambales
province in Regxon H. A plain extends along lhe coast line and spreads out in the southeastern
part of chlon 1, covermg eastern Pangasumn province. _ .

In short, chlon I is surrounded by sea and mountams excepl the Pangasman plain, which
extends all the way o Metro Manila. : :

In addition, San chando is located a little south of the geometrical center of Region L.
However, since the socio-economic level is hlghcr in such southern provinces as La Union,
Benguet and Pangasman San Fernando is also the socio-economic center of Region L.

4-1-3 Road neiwork .

Reﬂechng the above menlmned geographical proﬁle Nahonal nghway #3, the only primary
road in Region I, runs north along the coast from Me[ro Mdmm through San Fernando to the
northeast boundary with Regmn H. (Fig. 1-5-1) :

There are sevéral éast-west routes in Regton 1. However, ihere aie no paved roads excépi two
branches .which connect National nghway #3 wnih the provincial cenleis of Bangued in Abra
province. and with Baguio in Benguet provmce Therefore, lransportatlon across the boundary

‘between Region I and Region I1is difficult.

The trunk road: connecting San Pernando and Metro Manila, Nattonal nghway #3, is paved
and its condition rather good, a]lowmg sea bom cargo to flow easnly from San Fernando to Metro
Marila and vice versa. Therelore, for port oriented cargo, cxc!udmg liner vessel cargo which
prefers the Port of Manila, the southern énd of San Pemandos hm!erland can be defined at a
point halfway to Metro Mamla along National Highway #3 This poml is roughly on the
boundary belween Region tand Region 111 ;

In short, from the view pomt of road network hinterland of the Port of San Fernando can be
deﬁned as Region L.
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4-1-4 Condllmn of lhe ports in Reglon I

Taking into ‘account thc ex;stmg fac;hhes and the nalural and soélo-euonomlc condlhons of
the sub~pcrts the only polennal compet:lors of the Port of San Femando are the fo!lowmg two
ports The Port of Currimao adts as the window for the export of the mineral ores produced in
the northernmost portion of Luzon lhe Port of - Sual will be lhe ma;or ﬁshe;y port in Region

4 1-5 Conclusmn :

Takmg inte conmdexatu)n these COﬂdlthHS the hmlerland sened by the Port of San Pemando
can be defined as Reglon L '

For nfermcc the hmeerland of the Por£ oflrcue focaled in lhc norlhemmost part of Reg;on
Il was defined as the Cagayan m‘er basin up to 1987 and thereafter as the whole of Region Il.
Therefore, it is reasonable and practtcal to define Region I as the hintertand served by the Port of
San Fernando.

42 Fconomic Perspective of Region I

Since Reégion 1is defined as 'the hmterland the' cconomnc pcnpectwe of Region I will be deal!

in this section.

4-2:1 Macmeconomlc l'rame work

The short lerm devempment of chmn 1 has been promoled under the “Five Year Reg;onal
Duelopment Plan 1983 - 87 {Region 1)” (herunaﬂer referred to as the Five Year Regmnal
Plan) which was recently adjusted by the regional NI:DA office to reﬂect the latest ccono:mc
performance. In the long run, the development of the Ph:hppmcs 1s based on the "Long Term
Philippine Development Plan up io lhe Year 2000” (hemnaﬂer referred to as the Long Term
Plan up to the Year 2000) prepared by NEDA in 1976, This is the only and latest long term plan
authorized by the Government.

Thus, the demographlc and econo:mc frame for the short term de\elopment plan of the Port
of Saw Femando targetted up to the year 1990 was based on the Pive Year chional Plan. Since
this Five Year Regional Plan ends in 1987 howevcr the larget figures in the Long Term Plan up
to the Year 2000 are applied for the pcnod 1987 2000.

:'Fable 4-2-1 gives the GRDP, populafion’ and per capita GRDP projected in the Five Year
Regmnal Plan. The grow!h rates of CRDP and popu]atlon adopted m this siudy are shown in
Table 4. 2-2 The natlona! growth rates for the same penod are given in Table 4:-2- 3 as reference.

The annual growlh rate of population in Region 1 is estimated to be lower than the national
growlh rate. This is mainly because the _current high ‘rate of mlgmhqn to Métro Mamla wili
continue in the years to come, although the rate may decrease 1o some extent.



Table 4 2-1 Pm;ected GRDP, Popu!allon and per (‘apua GRI)P in Reg:on l 1983 - 1987

GRDP Toial Populallon A Per Capua GRDP

: Ctnillior -+ | -Growth .+ .. | Growth o Growlh
Year ~| ‘}19?12‘1‘3[? 0‘:; }%%:)e (.000 pessons) l:;f)e ]‘;r?éelsgn | f({at)e .
1983 3,893.0 - 31260 - 1,044.8 -
1984 : 4,1380 6.3 3,783.0 1.5 10938 | 4.7
1985 | 44060 1 65 3,8380 14 | L4808 |- 50
1986 1 47012 6.7 38920 | 14 1,2084 | 53
1987 : 50350 | 92 | 39440 13 | 13020 | 77
Compound Annual ‘ N '
Growth Rate (%) T = 7.2 - 14 - 5.7
1983 — 1987 ‘ . - | - 1

Source: NEDA, “Five Year Regional Plan”

Table 4-2-2 Regional Pro;eded Growth Raie of GRDP, Population and-
per Capita GRDP in Regton 1

(%)
. Compound Growth Rate ’ o
Peiiod : — : T T
_ GRDP Population = Per Capita GRDP
1983 - 1987 12 R ST
1988 — 2000 o1 - 20 ‘ 56

Sousce: 1983 — 1937 NEDA “Five Year Regional Pian”
1988 2000, NEDA "bongTerrn Plan up to the Year 2000

Table 4-2-3 National Projected Growth Rate of GDP, Population and per Capita GDP -

e Ce %)
s _ : ‘COmpound meth Rate ) i
Period f e = -
' ' Gpp © - Population . | Pei CapitaGDP .
19831987 .. | 63 . . 22 40
1988 — 2000 o83 - o 28 . L 54

Source: 1983 - 1987, NEDA “Five-Year Philippine Development Plan, 1983 —- 1987 -
1988 — 2000, NEDA “Long Tetm Plan up to the Year 2000

Based on the expected growlh rate (’I "able 4- 2-2), absoluie ﬁgures of GRDP, populatlon and
per capita GRDP are calcutated as shown in Table 4-2-4. F;g 4-2-1 illusirates the growth of
GRDP and per capila GRDP in Region I until the y_ear of 2000.
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4-2-2 Pci;spebtii'c B?’s’éctom’

{n General.- RERE R _

As m the case of ihe macroscopu, economic eshmahon the by sector esilmat:ons for 1990
and 20{)0 aré based on the I ive Year Reglonal Plan and the L()ng Term P!an up to the Year 2000,
respectwely : : :

However, reﬂcclmg tecent economic performance, the value added in the mdustry sector (for
2800) is réeduced by 40%, and that in the sérvices sector by 30%. -

Table 4-2-5 shows the estimations by sector in 1999 and 2000.

Table 4-2-§ Projected GRDP by Sector in Region

(million P at 1972 Prices)

1981 (EJ?n?Z:::d : 990" | dp0a
{Actual) by NEDA) {Estimated) - | - {Estimated)
(GRDP | | | - | |
Total - ] 10o% 3615 | 100% S35 1 100m 6415 | to0% 13,470
Agriculiure 37° 031338 F 35 87 | 33 a6 | 23 3162
tndustry 25901 |29 1466 33 2‘09’8; - 45 6,098
Service 38 71376 | . 36 1,882 34 2,201 kY) 4210
Annual Growth Rate | 1981 — 1987 1987 - 1990 | 1990 — 2000 '
Total | 6.6% 1% 1% L
Agriculfure \ - 49 1 5.8 oA
Industey : - 85 127 : 1.1
Service : 5.4 5.4 6.7

AgncuItun which has had the most lmportant position in the economy of Region I, can not
be e‘cpected to grow greatly as a whole,. because of its geographical limitations. On the other
hand in order to support the hlgh ‘rate of populahon increase, it is required to cexpand
emp]oymenl opportumttes and to develop 1he regional economy Accordmg}y, cmphaSIs w;ll have
te be placed on the industrial sector, which i is expected to grow annually by more than 10%. In
fact, the natmnal and reglonal govemments are providing various programs to foster mdust:y in
Region 1. ]:,speually, the EPZ Project at San Femando and the Industrial Estate Project at
Bacnotan La Umon, whose outline will be gnen in 4- 2- 4 “will (m harmony with mfraslruclnre
mpport) gnatly stmmlale mdustml devclopment in Regwn L

The followmg are the economic eéstimations by major sector.

{2) Agncullure

Palay: producnon w:ll be geared ‘toward: increasing ils productmty by, -for cxample
improvement of technologlcal skllls and further eéxpansion of the irrigation which presently covers
only 30% of the cultivated arca With these prograws, palay production will grow annually by



S% as it has done before. S Do

" As far as the gcnera! strategy of agncullural ac!wmes for the future is concerned pnonty wnil
‘be gwen !o the 1ollowmg two dlrechons that is, the fi resh vegetable supply to Metro Manila and
mcreased productlon of cash crops. The productlon of veg;tables has shown considetable annual
growlh Tate over 20% recenlly and will continue this trend in future. As for cash crops, colton
production will increase tremendomly, takmg the place of tobacco which is presently the staple
"c:rop of the reglon:but is cstimmated t_o_deccease graduatly. Besides these crops, gatlic, ginger,
:_11a|1g0'ahd other fruits will be increasingly cultivated because these foods and crops can be
plaiited in newly developed mountaineous areas. :

" (3) Fisheries .

- Fish production dunng ‘the period 1976 - 80 increased at a compound annual growth rate of
13% from a level of 14, 469 tons in 1976 to 26 ;289 tons in 1980. This was attributed to the
remarkable growth of mumcupal ﬁshmg by 2.5 times from 5,976 tons to 14,459 tons. However,
this type of fishing is not expected to grow greatly because its polennai has already becn mostly
developed. _ - :

. On the othér hand, commerciat deep fishing w1ll be developed on a large scale. This is because
'the_ South China Sea has rich fishery resources and :begause a fishing port is under construction at
Sual and will be completed in near future. With financial assistance from OECF, the fishing port
is plénned te have _noi only port facilities but cold storage facilities. Ts completion will be
‘accompanied by the development of the fish processing industries.

{4) Mining and quarrying
The mining and quarrying subsector i is the largest of the mdustry subsectors and is expected
to grow grgatly as shown in the Five Year Regxonal Plan. (Table 4- 2-6)
Table 4-2-6 Projected Grass Value Added of Industry Sector in Regiu.n I, 1983 - 1987

(millica P at 1972 Prices)

= ‘ . L -7 | Average

: 1983 1984 1985 aese | 1987 Annual

Subsector o . . . ; Lo Growth

: o S = : Rate

_ % 1% | % e % |ess-sr

TOTAL . - 9730|1000 | 1,078.0 | 1000 1,1943 100.0 | 1,323.2| 1000 1,486.0 | 100.0§ 12,67

© Mining and Quarrying [ 367.8 | 37.8 | 4075 | 3238|4526 | 37.9 | 5002 378 5527 | 32.7| 1257

Manwfactaring | 2909 | 29.9 | 3227 |. 304| 3678 308 | 412.8| 312| 461.8| 315 14.69

Construction 2656 | 273 | 2824 | 62| 2986 | 250 | 3162 | 239 3342 223 6.46
Flectrici S R ERE o N AT i . :

G dagr| sol eou| se|l wsa] s3] sae| aa| ar3| sof 3520

Souice: NEDA “Five Year R{egiona] Plan”
- This expectation comés from high pbtenliai for mining and quarrying in Region 1. Region |

“has 19% of the natlonal ‘copper resources and $9% of . the gold resources. Benguet and llocos
-~ Norte are the twé centers of this industry. There ate a 1ot of mining companies, both large and
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:mall m thesc pro‘vmcés but many COmpames have stopped operat:on bccause 0!‘ damagc Causeé
by uﬂemallonal market fluciuations. Howe\cr since this industry can acquire a forcign C\Hrency,'
the ‘national and regional govemments are sean,hmg for systems and progeams fo guard the
mining companies frony demand and supply ﬂuctuatlons Sooner or later effeclwe schcmcs will
be l‘ormed and executcd Do . B )

Another important resour-:es of lunestone lies along the ¢oastal area near San Fernando, La
Union. This resoun.e made it possible for two latge cement factories to locaté in this area. Peso
devatuationt mlghi have a favorable’ influence on timestone production be(‘auge it will stimulate
cement export activities. :

(5) Manufactu:mg o _ . :

l‘obacco processing and cement productlon are the two major manufadurmg opcranons in
Region 1. While the l'ormer is nol expecled to grow the Iattel‘ w:il ZEOW favorably because the
domestic market in Region I will be ckpanded by the many infrastructure projects and becausé
the expoit market is estimated {o i nurease steadlly . .

OQiher manufacluﬂng operaltons arc small and- med;um sca]e busmess for examp!e food '
processmg, Fsh processmg, tcxhles wearing apparel and primary nietal products ’]he [ne Year
Regional Pian places emphams on fostering and stunglhenmg these industries. _

~The promotmn ‘of these sma]l nedium mdustnes will cerlamly support the growth of the
regmnal economy during this Five Year Regional Pian penod ]Iowe\er, in order to maintain itg
growth’ lhereal'ter it is mdlspensable to and invite dev&lop large-scale industries. Recognizing the
abmc-menhoned situation in Reg:on I, the national and regional gmemments are plannmg to
Jocate an EPZ and an Tndusirial Estate at San Férnando and Bacnotan, La Umon respectnely
When realized, these projects would not only invite new entemnses but foster various nlated
industries in Reglon I ' '

4-2-3 lmprmcment ofml'raslmciure Lo : S .
Refecting upon the fact that !arge scale mdustncs have not been developed i m Regmn I, the
necessity for the followmg 2OV ernment incentives has been noticed;. -
O Adequate govemment support to and invite foster largé-scale indusiries to Region i, for
_ example the EPZ pmject and the Industrial Eslatt. project

¢ Infrastructure suppor! complete cnoligh to enable large-scale indusirics to operate
without inconvinience, for example, port and road lransporlahon clectricily, water
c‘.upply, ele. '

As well as the EPZ pmJect and the Industrial Estate pmject many mfraslructure
inprovement projects have been planned by the national and regional gowemments Of these
projects, supported by financiat assistance from intérnational financial mshtunons a considerable
number of projects are on going and pipelined as shown in Table 4-2-7 .
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Table 4-2-7 Major Infrastructuré Projects in Region I -

ijécitTil'_lé _ . Location f:gg !;?lggéa.‘” Cost 'Fuﬁ_di_n_g Source
TRANSPORTATION ' *
ROADS AND BRIDGES _ L o
o MNR Improvenient Project. ia Umon— 1 On-going . LPIO? 2 mnl!ion OECF _
& ’ A S I néeos Noxte | - “$7:3.9 million o
© Luzon Roid Iniprovement | Pangasinan On-gding P154 million ADB
Project | For Region 1 £ 22 miflion’
© Rural Roads Improvement | llocos Sur On-going B 50 million IBRD
Projeét (MLG) For Region 1 $ 88 million :
¢ 5th IBRD Highway Project | Benguet & 1934 - 89 Total: B29275 million - | -
. . . Mt. Province. | pipelined LC : B 1440 million IBRD -
- For Regson] FC :§ 175 million
PORTWORKS | | | o |
o MNationwide Fishing Port Sua!, Pangasi- | 1980 :- 84 Fotal: B109.1 million =~ | GECF
Project (Package I) nan. pipelinéd LC. : P .75.35 million
o B FC S 4_5 million
COMMUNICATIONS o S o L
o Rural Telecommunications | Region 1 §983 — 87 Total: 342 million GECF {1th Yen
~ Development ije«.t A R on-going LC . : P150 miflion - Credit Loan'
_Phase Il : FC :§ 49 million. & Phil. Gov't.
WATER RESOURCE-,S . R BT o .
O Palsiguan Kiver Multi- llocos Norie | 1979 — 1987 | :Total: P446.461 million | Phil. Gov't.
Purpose iject - Stage | B on-going LC @ P236.123 million | & QECF PH-845
= ' FC :$ 28.045 million -
© National Irrigation Region I on-going P25.184 million -IBRD-1526 PH
Systems Improvement
Project (NISIP 1 & )
o Phil Rural Infrastructure | Abra an-going Total: P14176 million | Phil. Gov'1.

Project (lrrigation Com-
- ponent) PRIP

LC ?7 18 million
FC :7.58 milion

& World Bank

Source: NEDA Regional Office

_44__




4-2-4 EPZ and lndustna‘ Esiate projects 7

As already explamed in 4-2-2, the reallzatlon of the FP? and lndustnal Estatc pro;ecls is
mdhpensable to atlammeut of the economw targeis set for the years !990 and 2000 The :
feasibility study reveated that lhe EPZ pro;ect would be economlca]iy and ﬁnanc:ally feasnbie As '
to the Industrial Estate project, the pre—feasnbihty study indicated that it had possibility for lugh :

[eaﬁb:ht){

The following is an outline of the EPZ iject

(1)

To increase the coumry s dollar receipts by a-.-.eleratmg the
establishment of export- -oriented and import-substituting

@)

)

Purposes of EPZ industries,
) To develop and invite large sca]e industries in Region | and to
promote various industries mlh forward and backward linkages.
Place San Fesnando, La Union -
Land Scale 485ha
(1) The port of San Femando with deep watet which enables
inviled enferprises to receive or ship large amounts of goods
with low transportation cosls
Potential

The shorter distance by 250 nautical miles to the USA and
Yapan compared with the distance from Manila.

Abundanl and i mexpenswe labour capable of speaking English

Numb_er of Factories

Approx:ma!e]y 40 factories

Number of Employees

1 2.000 pessons

As to lhe:lndustr'ial Estate project at Bécno!ah which is located only 14 km from the Port of

San Fernando, its outline is almost the same as that of the EPZ project.

Unhke the FPZS of Bataan or Baguio, ‘this EPZ will be constituted of big and heavy mdustnes
which can make good use of the port for transportahon for example glass-making, ceramics and
tiles, cemcnt and concrete prcducts nicotine sulfare, pnmary metal products, and simple
machmery and parts. The development of the Pori of San Fernando will surely offer a special

attraction to domestic and foreign investors in ih_ese mduslnes.
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CHAPTER 5 CARGO VOLUME FORECAST
5;1 Ma_c’roscopic Appioach

5-1-1. lhstor}' of cargo throughpul of the Porl 01‘ San Femando _

The cargo handled at the port of San Fernando in 1982 tota!ed about l 042 000 tons N
passenger traffic is reported. This is one. of the characteristics of the Port of San Femando ’[‘he
total cargo volume shows heavy fluctuations between 1978 and 1982. This has been caused by
the vatiation.of cement exporis. The total cargo tonnage excluding cement has been increasing

steadily {Table 5-1-1).

Table 5-1-1 Cargo Volume at thé Port of San Fernando, 1978 — 1982

(000 MT)

1998 | - 1979 - 1950 1981 1982
Grand Total oo | 79s 1030 | 913 | 1012
Doméstic .| ey | (38) @) @y | sy
Foreign (553) (3s6) | - (578) (532) - (559)
[ Total (excludmglCeh;enlw}m” '7-“_..‘7760 49 - 830 s34 919
0il Products Tofal 408 | 406 A 392 406
* Domestic (40%) (406) {403) (392) (406)
Foreign* = O | ) (1) -) - (--)
Cement Total . .'!2'56 . 45 200 139 i 123
Domiestic (2n ) (9 (13) (16)
Foreign &~ 4 (235) 41) (191) {126) (107)
Fertilizer Total 45 57 79 88 180
Domeslic - 3) {0 (-) {-)
Foreign @y | 59 (78) (88) (180}
Coal Total 28 9 19 20 .58
 Doinestic - an 9) a9 (20) (58)
Foreign | an | @ -) ) [&
Mineral Ores Total 207 | . 209 243 213 181
Domestic ) ) (=) S )
i«omgn . _ (207) (209) (243) (273) (181),
Othérs Total 2 68 o8 | el 95
Domiestic ' (16) - (16) @) | e ®
Foreign (56) (52) ©s5) (45) @

Source: © PPA Annual Statistical Report 1978 — 1980 o
O For theyear of 1981 and 1982, data are oblained at the PMU San Fernando



5-1-2 Macmscoplc esllmatiou of ¢argo volume LA

. The Largoes handled at a port are closely linked w:lh the economic aclwmes in the
hmterland In forecaslmg the amount of cargo handled at the port, therefore, a lmear régiéssion
model is generally apphed The indices COmmDn!y used as explanation variables are the gross
'reg,lonal domes!:c producls (GRDP} andlor the produchon from manufacturmg and mming In

this study, GRDP is uséd. P : s : - ;

. As stated abow “the past ¢fend of cement exporl was strongly affected by the demand-supply

sntualton m the Soulhcast Asiant ‘couniries rather than: by the economic activitics in Region 1.
Thus in apptymg a linear regresston moded, the cement cargo is excluded from the total cargo
volume. _ '

The forecast eéquation is;

Y=0215X+8463 R=09
where, X = GRDP of Reglcn [ {unit; million B at 19?2 ]Jnces) o :
Y = Total cargo volume excludmg cement cxport(umt thousand tons)
R = Correlation coeflicient. . _

. The total ¢argo throughput (excluding cement export) at. the Port of S:'m' Fernando in 1990
and 2000 is forecast to be approximately l »500, OOO and 3, 000 ,000 tons réspectively applymg the
expecled value of GRDP (Table 5-1-2).

. Table 5-1-2 Ca_tgo.Volun'le (_excl_uding ccmcn.t) in 1990 and 2000 o

GRDP of Regiond . © Cargo Volume

Year . , - -
{miillion B at 1972 Prices) (00O MT)

1990 6,400 - 4 1,500

2000 13,500 . 3,000

5-1 3 Macmscoplc and nucroscoplc approaches

Iit the fol[owmg sections, cargo volume is estimated by major items and added up to arnve ‘at
the total volume of cargo in 1990 and 2000. The ﬁgure obtamed by ﬂns approach (heremafter
called lhe mlcroscomc approach) w;ll be compared wnth the value obtamed by macroscopxc
approach (Table 5-1 2) :

_Taking into account the values obtained by the two d:flerent approaches thc total cargo
Ihroughput at the Port of San i'emando in 1990 and 2000 will be determined,

This is discussed in Section 5-8. ' :
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5.2 Fertilizer -

52-1 Gencral : o . _ _ . _
The \olume of fertlhzer handled at the Port of San Femando is aflected hy two kmds of

demand. One is the fertilizer demand in Region 1, the hintertand of the Port of San, Femando
The other is the transhipment demand for other countries especiatly China (Table 5- 2-_1 ).

~ Table 5-"2-.1 Cargo Yoluine of Fertilizer by Kind of Demand, 1978 — 1982 .

S . (000 MT)

B 1978 1979 - 1980 .1_9St T tos2

O M s | o | » | | =
Transhipment — lﬁlbﬂﬂ 0 . E; o ~ 2;1. ’ —
~ Export 0 0 0 | 24 49

. Toul s | st 79 8 180

Source o PPA Annua! Sfausucal Reporl 1978 ~ 1980
‘o For thc years of 1981 and 1982 data areé o’otamed at the PMU San Femando

5-2-2 Demand for fertitizer in Region !

(1) Forecasting approach . - . - : ‘ ,
The fertilizer demand in Region I is broken down into two components; 1) basw demand and

2) additional demand generated by the expansion of the irrigated area.

1) Basic demand for fcrhhzcr _ o Cr

The basic demand for ferlilizer is forecast based on lhe aclual consumpl;on m Region |
by takmg info account (he expected growth rate of cultivated area and the eshmat_ed iricrease
rate of fertilizer use per-unit-area. . ‘

" The followmg equalion is used in calculating the basnc fertilizer demand

Basic Actual Consuniption Expécted Growth
Demand for of Fertilizer - x | t.oF Rate of Cultivaied
| Fertilizer in in Region'| ' Area in Region |
Region |
(o . & where n= nlunb_f_:l’ _
< Esltmated lnc:ease from base
- Rate ofl-emlnzer yearlo
Use per—umt arca calculated year,




2) ‘Additional demand due to the expansion of irrigated area
In addition to the “basic. demand”, ordinasy inceease in the fertilizer use perf-unit-area,
ferlilizer wse is drasticatly increased when an area'is brought under irrigation. After irrigation;
it becomes possible for famiers to plant high yield breeds with heavy fedtilization, which
‘promises fanriess a high tate of rétura (Appendix $-1). Therefore, the irrigation plan Is taken
into account in cal'c'u]éti:ig the additional demand for fertitizer.

C _ ' A ‘ B

Additional Area Planned - Additional Feriilizer
Demand for = to be lrrigated X Use pér—unit-
Fertilizer in irrigatled-area
LReglon 1 _ L

(2) Assumptiois in forecasting the basxc demand for fertilizer

. Actual consumphon of fertnlwer in Reglon 1.

“There are no data available on the actual ferhhzer consumption in Region 1. ‘Therelore,
the national _c_‘o_nsumpnon of fertilizer and the percentage of regional acreage used for palay
are employed to estimate consumption, since in the Philippines fertitizer is almost exclusively
consumed for palay prodm,hon '

Thc estimated consumpnon in Reg:on 1is 78 300 tons or 9.9% of -the natlonal fernhzer
consumphon (Appendix 3-2). -

This result coincides with the 82,000 tons of actual fertitizer volume handled at the Port
of San Fernando and consunied in the hinterland in 1982 {Table 5-2-1).

B. Lxpected growth rate of cultivated area in Region |
The area used for ‘palay cultivation has increased gradually during the period from 1970
“to 1982 (Appendix $-3). Fhis means l_hat the land suitable for crop production has already
been culfivated in Region 1 and that agriculturally marginal land is now under cultivation
(Appcndtx 5-4). :
~Fhe Plan of MHS for the year 2(}00 estimates that ¢ultivated area in Region I will increase
only 1.1 times (by 0.4% annualiy) from 1976 to 2000 {Appendix 3-5). Since it is difficult to
estiniate'irends in cultivation, taking the safer side, palay acieage is assumed to remain
constant up to the yéar 2000.

C. Fshmated mcrease rale offertxhzer use per-umt-area o

1t is well known that increased use of feriilizer can con(rabute fo increase crop production
(Appendm 5-6). '

The level of fertilizer use in the Philippines, however, is still low. The followmg Feasons
ate pointed out; i) shortage of irrigated area where farmers can plant high yield breeds, ii)
lack of funds for farmers to purchase fertilizer, and iii) hcsuatlon of farmers because of the
difficulty in forecaslmg the amounts and pnces of the harv ésts.

n splte of these difficulties, however, it is slrongly beheved that the’ amount of fertnhzer



- use per-unit-area will increase steadily. The annual increase rate of fertilizef use pet-unit-area
is forecast with reference to both the actual trends and the value estimated by authorized
~ institations. - TR IR TS . : . : P

As for the actual trends femhzer use per-umt area mueased at the yearly raté of 4 4%
from 1970 to 198} (Appéndix 5-7). :

On the other hand, the FAO estimates in the report of “Agncultnm towaids 2000” ihal
fertilizer use per hectare will increase by 5.3 10 6.5% yearly in the ASEAN countries from
1975 to 2000 (Appendax 5-8). T : cliel
~ Fanners will purchasé nore fertilizer as thelr house-ho]d incgme increasés and as the
understanding of the cffectiveness of fertilizer use is dcveloped Future. fertilizer use,
Iherefore, is estimated to grow at a higher rate than the past average rate of 4.4%. On the
other hand, it is also reasonable to believe that almost all fertitizer will continue to be used in
cultivating palay. ‘Taking all things into consideration, the annual growth rate of fertilizer use
is assumed to be 6.5% as in the Case of the FAQ palay estimation. :

[) Basic dcmand for fertilizer in Reglon |
Based on the asaumpuons mennoued abme the b'i.stc demand l‘or ferhhzer is expected to
reach 139 !UG tons angd 261,000 tons in 1990 and 2000 respectwely

S Basic Demand for
Year Fertilizer in Region 1
1999 ‘ 139,100 MT
2000 261,000 MT

Basic Demand is calculated using following formutla
Ax(1+Bx(+0O)°

where,
A = Actual consumption ot'feruhzer in Regmn 2. 78,900 MT
B= bxpccted growth rate of cultivated area in Regionl ..... e 0.0%
C = Estimated increase rate of fertilizer use per-umt-arta e, . 0.065

n= ""n" means the number from base vear (1981) to largeted years (1990, 2000).

(3) Assumptions used i in forecastmg the additional dcmand due to expans:on of ungate(l area

As stated in the forecasting approach section, the addltlonal demand for fertitizer ¢an be
oblained by multiplying the following two factors; A) area planned to be irrigated and B)
additional fertilizer use per-unit-irrigated-area.

A. Area plamied to be irrigated :

The National Irngatlon Authonty has a program to 1mgate a totai of 61,500 ha be[wem
1982 and 1990 (Appendlx 5- 9) Since there is no irrigation plan available after the year 1990,
the same pace of irrigation as is plann(-d for the 1982 to 1990 period is assumed thus
generating an additional irrigation area of 68,300 ha between 1991 and 2000.



- B. - Additional fertitizer use per-unit- ungated-area S T P
: Farmers are assumed to generally mcuase the use of feriilizer when thelr land is lmgatcd
lioweve_r, thete is no data avaitable on the increase in ferlilizer use following irrigation.
* Obviously, estimating such data is quite difficult'and unreliable’ Aceordingly, the amount
of ferlilizer use per-unit-newly-irrigated-area is taken as 0,227 tons per ha which is the average
fertilizer use mcludmg bolh irrigated and non-irrigated land., -

C. Addltwna! demand l‘or ferhhzer in chmn l

The addmonal demand is forecast at 14,000 and 29, S{){) tons in 1990 and 2000
rrespectwely (Table 5-2- 2)

‘Fablé §-2-2 Additional Demand for Fer(ilizér'in Region I

Adt_:h:liona] Addmonal Demand

Area Planned . Fettilizer Use
_ ' 10 be Irrigated per-unit- g}lel:: E;ﬁ'::ig:
Year : (.000 ha) irrigated-area - ( 0%0 MT)
: . (tons/ha) ) A
R @ (b) 1 @)
1990 61.5 0.227 14.0
2000 298 0.227 o 29.5%

(4) Amount of festilizer requu'ed in Regmn 1
The ammmt of fertilizer for 1990 ‘and 2000 required in Reglon I ¢an be calculated to be

l53 100 and 290,500 tons respeciwcly (Table 5-2-3).

Table 5-2-3 I)emand fm Fertilizer in Reglon Lin 1990 and 2000 -,

_ (OOOMT)
o ; Additional Demand o
Year ’ Bfassc‘-;?D‘:gx_a?d due’to Exténsion - Grand Tofal
' . | for Fertiizer of Irrigated Area R .
996 .-~ - .. 1391 _ 140, o 183
2000 . .2610 L Bs . .2905

- All of the fertilizer required in Region 1 is assumed to be imported via the port of San
Fernando. This assumption is based on the fact that there is no other port in Region | where a
large amount of fertilizer can be handled. The Port of Manila is also inadequate because of the
" fack of bulk handling facilities. : :



5.2-3 Transhipment of fertilizer

(1) Transhlpment sexvice _

Fertitizer has to be detivered to fanners in bags. In order to meet the need of end consumers
inan nmportmg COuntry, fertitizer used to be imported in bags. In recen! years, howe\er fertitizer
has come to be lmportcd more and more in bulk by large vessels 50 ihat producers can reduce
lransportatlon costs , . . :

- Not every lmportmg cmmtry has a port wnh deep waler and haggmg faczhtles When fertlhzer
is directed 10 2 countty with no such poris, a producer or a distributor has to convert bulk into
bags somewhere on the way and to transfer them from large vessels to smatl vessels. These ser-
vices are called “transhipment services”.

{2) Forecasting approach .
The amount of transhipment cargo in the Port of San Fernando can be’ obtained by
: multlpiymg the following two factors.: : '

c 1 A | |8

Amount of Demand _for Share of the
Transhipment Transhipment x‘ Port df San
Cargo in the Service in - | Fernando
Port of San East Asian’

Fernando h_(,(nmtnes—-J

{3) Assumpllons in [orecastmg g . :
A. Demand for transh:pment services in East Asran countries . o
 To fotecast demand for transhlpmcnt services, extenswe interviews were . held with
experts on lertilizer trade. These investigations revealed that the following four countries can
be presumed to rémain major importers néeding bagged fertilizer for more than several years
to come {Appendix 5-10). :

. (000MT)

e . Approximate Impost Volume
Co““"’f_ ' at Present’
(‘hma _ . 5000. B
Indonesm R 400

E[-’h:llp]furhes IR R S 300,

Viet Nam .~ - = Co 500

China .

In consaquence of detailed research on China wh]ch has a large demand, it has beconie
clear that a tofal of 2 ,800,000 tons is lmported in bags directly (Appendm 5-1H).
Fur!hermore, it is said that the Posi of Benhmg is schcduled to start local bagging services
in 1983 with a capacily of 600,000 tons per year, Consequently, the demand in China is
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estimated to be !,600,00_0 tons in near future (Table 5-2-4).

H

Table 5-2 4 Demand for Fertitizer Transhlpmem Servrées in China

(obom)' "

' i Vl_)ire“i:lrlm‘port -:Arrrbunl. of | .Demand for
Import Volume from Exporting Local Bagging Transhrpmenl :
of Fertilizés o o SoTe .
" in China ountres Services - - Services
in Bags in China - inChina
| (a) o ®). L © (d)-(-b—0)
5,000 2,800 600 . - 1,600

. Other Countries . . o ,
Since, after several years, Indonesia is expected to becomé a selfsupporting country in
respect to fertilizer, it is excluded in calculating the demand for Iranshrpment both in
1990 and 2000, : _ B _

* As for the Philippings, it will probably import ferﬁlizer in bags direcily from Indonesta

- and Malaysia which will have facilities for bagging services when ASEAN fertilizér projects are
completed after a few years. Since the Phrhppme govesnment has been involved in Lhese
fertilizer production projects as a member of ASFAN the Phlhppmes will have to receive
‘some port:on of the production based on the shares of paid-stock. Thcuforr, franshipment
for other ports of the Phrhppmes is also excluded.
R_egar_dmg demand forecast for transhipment s_ervicés io China and Viet Nam in 1990 and
2000, the eslimate was made in spite of a shortage of available data and information.:
According to the study of FAOQ, demands f_or fertilizer both in China and in Vict Nam are
. estiniated to increase at the yearly rate of 6 or 7%. On the othes hand, both China and Viet
Nam seem to have plans to increase productlon Furthermore, there are factors thal might
_ ruduce demand for transhipmcnt s¢rvices; '
O . Development of ports where fertilizer can be handled in bulk
K Addrtronal construction of ports with local bagging services like the Port of Beilung
However, it is, for thc time bemg, drfﬁcult for China to develop all the deep water ports
which ‘are required to handie the éxpected volume ‘of bulk cargﬂes Bcsrdcs fertrlrzer
transhipmert m the Port of Berhmg is temporary until the Paoshan steei plant project begins
~operalion, as thc port was pnmarrlly constructed for transhlppmg m)r' ore for this plant.

In due consrdemhon of above mentioned matters, demands for transhrpmenl services’

tr) China and Viet Nam are considered to maintain the current level of 2,100,000 tons at
least both in ]_990 in 2000 (Table 5-2-5).
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- Table §-2-5 Demand for Fertilizer Transhlpment Semces :
. in East Asian Countries

| (000 MT)

T - N
China . L0 | 1600
Indonesia o 0 R .0
Phlhppmes - N | E S 0
Viet Nam ‘ 800 T 500
Total 21000 ] 2000

B. Share of the Port of San Fernando .
a) (‘ompetmvc conditions in {ranshipment services
‘The following conditions dre needed to be compehtwe in transhlpment services;
A port located near lhe unportcr and far from the suppher
A port with'deep water where large vessels can cnter
A port where low cost and good quatity workers are available
A port' with fine weather ' '
A port with large warelmuses in the wcmlly

'o'oo"_oo

b) Rival ports in East Asian couritries’ S :

The Port of Singapore and the Port of Taichun in Talwan are cons:dered to be
poweiful competitars with the Port of San F emando for supplylng transhipment services
to Chma and Vlet Nam Companson With rwal ports ls shown in Table S 2 6

 Table $-2-6 Comparison with Rival P()rls‘

' o Capacity . . | . o
3 qul Cost - : (OOOMTIyear) o Remarks .
'll_u_a Portof . B A[j!fle‘_more N . l 200 , .o Mechamcal <argo handlmg
Singapore expensive ' mlh modermzed equipment
than other ports
'l;u’: i;“o:l of $ 16 - 17/tons 400 © Manpower ¢argo handling
aichun e S0 ‘0. Political matter
i *. (Prohibitions against
. _ importing from Taiwan)
éhael:;)rt__@:fd | s16- 17ftons © 300 O Manpower cargo handling
anbemando : . - ~400. 'O Shortage of storage space

Soucce:  Obtained from Interviews:

Allhough thc famhties are ml‘cnox to, those of its competntors the Port of San
Fernando has the advantage of low cost whlch is the key factor to suecess in this small



margin business, : T .

I comparison wnh lhe Port of 'l‘aichun the Port of Sait F emando does not have the
disadvantage of polilical matters. * : I
c} (;ompeutwe por{s within the Philippines - L ‘

At present four ports in the Phnhppmes are supplymg lranshnpment seivices for
fertilizer., Those are the Poris of Manila, llo;lo Davao and San Fernando. -

'[‘able 52 7 shows lhe dlsadvanlages of cach port as a port for transhlpment services
for fcrtlltzer The Port of San l*emando has the foltowmg ad\antages that can more than
offset the dnsadvantage of storage space shortage. '

o  Deep water which allows 50, (}00 DWT vessels {o enter

O  Lower tabor costs than the Ports of Manila

. Short distance to China
d} Share of the Port of San Fernando

Table 5-2-8 shows the actual data on transhipment of fertilizer in the Port of San

Fernando, ' '

Table 5-2-7 Comparison with Other Ports within the Philippines

Port : - Disadir:anla'ges .
the Port of o Expenswe labour ¢ost '
Manila - " o Low productivity resnlling from difficulty in gathermg good workers .

¢ Loading and unioading at the arichorage area because of fack of bulk handiing
facitities
O Congestmn

the Port of.

D}fllcully in entermg of large \ressels w:lh more than 10 OOO DWT beLause of

lloilo* ‘shallow water
the Port of- Long distanceé to China (Almost double, v.hen compared with the dlslance
Davao between the Port of San Fernanda and Chma)
o Am\iety about communication ‘troubles because of being far from head offices
o m Mam]a
the Port of - O Shoitage of storage space (warehouses)

San Fernando

Note: *) Even after IBRD iject ‘the depth Wlll not be enough for transhxpment business.
"o The Port of Trene is also shallow even after de\elopmem

Table 5-2-8 Transh:pmcnt Cargo Volume of Fertilizer at the Port of San Fernando
T l980— 1983 ' :

1980 1981 1982 1983

.Tran;ﬁiﬁmém Cargo® - T S | 98 .::

. 1244 ‘
of Fertilizer -.2.72, S

- *} Transhipment Cargo has been counted both as import cargo and as exporl CAIGO
. in pott slatistics, | -~ .
**) This value in 1983 is the {otal ol‘ lhe lranshnpmem \olume fmm January Io '

- - Seplember. ‘ ‘ _— Cee

Source: PMU San Fernando

Note:



Transhipment services have just started in the Port of San Fe:narido, however the
 transhipment volume of fertitizer is rapidly increasing. For reference, the current share of
the Port of San Fernando is estimated at 7.2% (Appendix 5-12). ;

On the whole, the Port of San Fernando can be presumed to have a compemwe
advantage over its rivals. {t is necessary, however, to take into account lhe fluidity of
transhipment demand which always sceks a port with lower cost. L .

-Depénding largely on the demand for Chma is another concern, because Chma maght
chanige it’s - policies ;on the piomo!ion. of ‘domestic indusiry, allocation of foreign’
currency, and so on. Afier all, afthough the Port of San Fernando seems to have a strong
position in the transhipnient niarket; the market itself i's'qui'tepn_cerl_ain. Therefore, in
order to avoid an overly oplimistic view, the maik_et share of the Port of San Fernando is
determined at the rather low rate of 10% for both 1990 and 2000.

{4) ‘Volume of transhipment cargo at the Port of San Fernando : :

Based on the assumptions mentioned. above the vo]ume of imnshlpment eargo at the Port of
San Fernando is forecast to be 210,000 tons both in 1990 and ’2000 (Table 5-2-9).

In calculating the cargo volume forecast this amount w1ll be doubled because transhipment
cargo is imported once and exported to other countries laler..

Table 52.9 Transhipment Cargo Volume of Festilizer in 1990 and 2600

Pemand for _ N
Transhipment . Share of - Cilrrgo \;]olume ?f
Services in the Port of :""']:5 ;Pmte“r
Year East Asian San Fernando ; lf or g .
Countries () ant Fernando
T © (000 MT) - (000MT) .
G , ® (o)
1990 2,100 10 20




53 .Ccmei'tt R
5—3-t Gencral :

(1) Ceient mdustry m Région 1 g SRR :
“Thefe are 18 céement ptants lmated throughcmt the Phrhppmes (Appendrx 5+ 13) “Two of
‘them, Bacnotan’ ('onsohdated Industries Inc. sBCly and Nonhem Cement Corporatlon {NCC}are
16cated neéar the Port of- San Femando "As’of 1981; sales by BCT and NCC were 180,000 and
570, 000 tons respéctwely “Total sates of thesé two plaits have been accounting for 16 = 20% of
the national sales. In térms of export, however, thé combined markét sharé of these two plants
amounts to close to 30%.=The historical sales of BCLand NCC are shown in Appendix 5-14.

(2) Forecastmg approach

Products of these two plants aré sold in Luzon of exportéd, With regard to domestic sales in
Luzon, Cement is distributed by" trrrcks. As is stated in the NTPP repr_)rt in the field of cargo
traffic within Luzon, tiuck transportation excels ship transportation in' terins of speed and cost.
This situation ‘is expecied to continue in future 4§ wetl. Therefore only thé cément sold for
export is included in forecasting cement cargo handled at the Port of San Fernando.

Totat cement sales both domestic and export, however are also forecast in order to get
the cargo volume of coal whlch is thought to havea close relatron with total cement production
(Sechon 5-52). B ' :

532 rzgpon'of cement

{l) Export market _ co R . -

in estrmatmg t.ement exports the export markct for Phrhppme cement should be defined
first. Then, the amount is considered. The export market s dctennmed depcndmg upon
transportation cost from the Phlhppmcs to the 1mportmg countrles and the quallty Of the
cement )

Transportatton cost !‘or cement is expcnswe For example shlppmg charges from Japan {o
Malaysra and the Middle Fast are $ l?/ton and $20/ton respectively. E‘hese costs account for 32—
54% of the F O.B. price of $37/ton (in case of butk).

Smce in the casc of the Phrhppmes the quahty competntweness is not 50 h;gh export 1o
areas other than the Mrddle Hast and South Bast Asia will be difficult in terms of price
competrtweness The Mlddle East, however, is shlﬂmg to 1mport in bulk clmkers rather than
“bagged cement. As a matter of fact, 95% of the exports from the Phrhppmcs are for South East
Asia (Appendix 5-15). Considering this, the target area for Phrl;ppme cement export is assumed
to be only South East Asia. : '

(2) Major export and import countnes .
‘ The past records of major exportmg];mportmg countries are shown in Appcndlces 5-16 and
5-17. Among South East Asran ‘countries, lndla, Hong Kong and Smgapore are the main impor-
~ters combining l‘or mOre than 7 mrllion tons of cement annually All of these countrics have
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been increasmg thclr unporls. L S : .
The mdmdual supply. and demand situations of the Rep. of . Korea Tanwan Thalland
Paklstan and India are referred toi in Appendnx 5- 18.. : : ‘

(3) Export from the Phlllppmes o : ‘ ‘

_Export from the Philippines as. a who!e 1s shown in Appendlx 5 14. The f‘gure is stab!e at
around 800,000 tons- except for 1979. As to 1979, an export restnct:on was imposed because
producuon droppcd sngmﬁcanﬂy and Government pressure was apphed to meet domestic needs
before expor{s Of total exports BCI and I\CC account for 28, S% on the average.

By country of dest:natxon, lndonesna, Bangladesh India, Viet Nam and Hong Kong are large
nmporten (Appendix 5-19).

(4) Export forecast S, , ot o :
As mentioned in 5-3 “2(1) all Ihe exports are assunlecl to g0 to South Last Asnan countries.
The exports from Reglon I are eshmated using the fo!lowmg formula:

A L B S C
' Exports impoit Forecast ' | Market Share -1 | Combined Sharfe
from = :of Major : . x Jof Cement Ex'porl_ . of BCI and NCC
chioh i - | South East Asnan -5 from the Philippiiles in the Phiiippinos
| . | Countries - ' ' : '
D -
X _Loqation
Factor

A. lmport forecast of major Sou!h East Asian countnes o
.Future |mp0rts of major South ast Asian countries (Hong Kong, Smgapore lndla and
Indoncsna) are cstimated usmg the Least Square Method based on the past import figures for
1972 -- 1980 (Appendix 5- -20).
“The results are 11,1 and lS i1 mlthon tons [‘or 1990 aind 2000 respectwcly

B. Market share of cement export from the Phrhppmes .
“As stated | in 5-3-2 all cement exported from Ihe Phahppmes lS a&sumed to be destmated
f for the South East Asian countncs represented by ‘Hong Kong, Smgapore India and
- Indonesia. ‘After the exciusxon of the 1979 ﬁgure as'an oxcepllon the average share of the
~ Philippines dunng the penod of 1972 — 1980 was ahoui 16.3% (Appendlx 5 21) ‘

C Combined sharc of BCI and NCC in the Ph:hppmes

.. The combined share is ‘assumed fo be 28.5% based on lhe 1979 — 1982 avcrage
(Appendlx 5-14).



D. Location factor

" Both BCI and NCC are located about one hour’s nde inland from the por! area. 'Ihls may

represent some dnsadvantage as compared With the scabased Miridanao plants.
Therei‘ore 80% is assumed for the Location Factor, in order to forecast on the safe side,
By the year 2000, however, there is the possibitity for BCI,  NCC and/or an other

company to locate another plants in the port area, thus the Location Factor is aﬂsumed to be

- 100% for 2000

Based on these assumptions, cement export is estimated at 412 000 and 724,000 tons for

1990 and 2000 (Table 5-3-1).

Fable §-3-1 Cargo Volume of Cement Export in 1990 and 2000

Ph'ijippi;ne

Estimated -

Impoits of the * Combined :

_Four Major . Market Share of Location Cement
Year Counicies Share - BCl and NCC Factor : Export

{000 M) (%) - @) _ (.COOMT}
| No) (0 ©) () (e)=(arbxexd).
1990 11,090 16.3 28.5 0.8 C4n
2000 15,580 - 16.3 285 10 724

5.3-3 Domestic demand

In forecasting future demand in developing cmmtnes “the time serics (irend) analysis has
limitations in applicahon as drastic change in economic stmctun, andfor industries {eads to

occur in such countries.

The functional nature of consumption is shown in Fig. 5-3-1. Per capita consumption of

cement is shown on the vertical axis, per capita GNP on the horizontal aXis.

Per Capita
Consumption .

o o s s v i o A SR L m e e Emm mm R

1
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 Middie
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Fig. 5-3-1 Per Capiea.éement Consumption and GNP




. As the-per capita GNP increases from a low level to a middle lovel, the consurption starts
growing exponentially and then saturates whei the per capita GNP reaches a high level.-

1f the trend of a low per capita GNP is applxed to forecast consumption level, the consump--
tion level, the consumption level will be under-estimated, because market is growing rapidly
after the per capita GNP has reached the middle range.

Thus, in this study, the domestic demand is estimated using the followmg formula.

A ik c
Domiestic -~ Per Capita s Future Combined Share of-
Demand of Cement | = | Cement Consumption | x | National x | BCl and NCC
in Region I Rate ' ' Population

The per capita ¢onsumption of cement and per capita GNP of South East Asian countrics for
1971 and 1980 are plotted in Appendix’ 5-22, where the strong relationship between pef capita -
GNP and per capita consumptiion of cement is shown.

On the other hand, to obtain the saturation level of cement consumptlon industrialized '
countries with per capita GNP of niore than $5,000 were uwestlgated In these countries, per
capita consumption ranges froim 500 to 700 kg except in the USA and the UK (Appendix 5-23).

In estlmahng the future consumptlon tevel, Malaysm is taken as an example since her per
capita GNP is a llme above than that of the Philippines, and the population density, which
influences the consumption of cenient, is similar. In othes words itis assumf:d that the Malaysian
per capita consvmption of cement will be attained in the P]nhppmes when the per capita GNP of
the Phxhppmes reaches the level of lhe present per capita GNP of Malaysia. In Appendix 5-22, the
per capita cemeni consuniplion of the Ph:hppmes is assumed to increase along thc dotted ]me
which combines the present situations of both the Philippines and Malaysia.

Since the per capita GNPs for 1990 and 2000 are assumed to be $I 028 and $1,732
respectively, the corresponding consumphon rates from Appendix 5-22 are 108 kg for 1990 and
192 kg for 2000.

Table 5-3-2 gives the estimated domestic demand in Region 1.

Table 5-3-2 Domestic Dentand of Cement in Region I in 1990 and 2000

Per Capita

. : L Nalional Domé'slic:
, :Ffer(;(’?g:ta Cement ,ng?ng;::" - Domestic Demand-
Year 3 s/ ot on) Consumplion | - G 1iJ!E0n) " Demand in Region |
: peis (Kg/persony | ‘ {000 MT) (000 MT)
B . - @ L U N © _ @=0xe) | RFEx149%
1990 1,028 108 ' 61.5 6642 | 990
2000 1,732 192 : 81.0 . 15,552 2,317

Note: Assumplions and calculations are described in detail in Appendix 5-24.



- “The production level of cement in Region I is obtainéd by adding the export
mentioned in §-3-2 to the domestic demand reached above, as shown in Table 5-3-3.

. Table 5-3 3 Cemenl Production in Reglon Iin 1990 and 2000

forecast

| | (000 MT)

_ Domestic Demand Export - Production
Year : : —

: @ (b) (c)=(atb)
1990 990 412 1,402
2000 2,317 124 3,041

5-4 il Products

5-4-1- Gene!al

~The Port of San l‘emando is functnonmg as the oil producls dlstnbutton center for Region L
Three oil dnslnbulon (Shell Petrophnl and Cattex) arc based in adjacent arc¢as of the Port of San

Fermando.

Almost all the oit products handled at the Pmt of San Femando come from the oil refinery
eenters in Bataan and Batangas.- :

Table 5-4-1 gives the hlstory of the oil cargo volume handled at the Port of San Fernando. In
eshmatmg the future volume of oil cargo, however, the portion which has been used as fuel by
the two cement plants (BCl, NCC) located near the Port of San Fernando should be deducted
from the base of estimation because these two plants arc converting their fuel from oil to coal.

. The amount of cil to be deducted is estimated in Appendix 5-25.

Table 5-4-1 Cargo Volume of Oil Products, 1978 — 1981

| | (000 MT)
" Cargo Volunie at the Amount of Qil to be .

Year Port of San Fesriando Converted to Coal - Difference

B @) ®) {cF(a-b)
1978 - 408 65 343
1979 406 .58 148
1980 A0 15 329
1981 392 72 320

Source: (a) PPA, “Annual Statistical Report”

t) Appendlx 5-25

e §2--



5.4-2 Forecast of oil produc(s o . o o ‘
The forecast of oil consumption in Reglon l is no! avallable Since, however !he Mm;stry of
Energy has a long term oil import plan for the whole Philippines, oil consumphcm in Region I
can be estimated by employing some ratio which relates the ..onsumphon of ihe whole
Philippines and that of Region 1. :
From this point of view, forecasts were made by two dlf ferent methods.

(1) Method 1

Since the oil consumpl;on data was unavailable, the amount of oi mlported by the
Philippines and the amount of il producls handled at the Port of San Fernando are assumed to
represent the consumptlon level of oil in the Ph;llppmes and that in Regmn I respectively. Then,
ail consumptlon pel‘ unit GDP in the Phﬂlppmes is compared with the oil consumption per unit
GRDP in Region I (Table 5-4-2). : _

Detailed calculation is shown in Appendices 5-26 and 5-27.

Table 5-4-2 Oil Consumption per Unit GDP/GRDP, 1978 — 1981

Oil Consumption 0il Consumplion

L per Unit GDP - per Unit GRDP Ratio
Year (MT/.000 ¥) . (MT17.000P) :

| ) O ® ©)(a:b)
1978 0.138 0.113 : 1.22
1979 0.133 0.106 ' "1.25
1980 0.118 ' 0,09 1.23

" 1981 1. 0,106 0.088 ' 1.20

Average 0.124 o.101 B ))

Source: {a} Appendix 5-26
{b) Appendix 527

According to Fable 5-4-2, the ratio of oil consumplion ver unit GDP to oit consumption per
unit GRDP i in Region I has been rather stable with a four year average of 1.22.

The spread between the amount of oil consumed per unit GDP in the Philippines and GRDP
in Region I results from the dlfference in the industrial structures. The fack of oil consuming
industries m Region I appears to be the main reason for this differénce. Although industrial
structure is expected to’ change in chlon I in the fufure, the structure in the Philippines will
likewise have some change. Thcrefore it would be reasonable to assume the ratio presented in
Table 5-4-2 will stay constant up until the year 2000. -

Hence, oil products to be handled at the poit of - San l-emando are calculated by the
followmg formula. ' : '

Carg@ VQTumc of Oil Products S GRDP Oil Imports
| at the Port of San Femnando 1.22 x GDP | to the Philippines




The figures discussed ‘in Chapter 4 aﬁd used for the l‘uture GDP and GRDP. Fshmated
Phitippine oif imports afe shown in Appéendix §-28.° :

As a result, the cargo Volume of onl products to be handled at the Port of San Fesnando will
be showi in Table 5 4-3. : :

Table 5-4-3 Cargo Velume of Oil Products in 1990 and 2000 by Method 1.

=

N il Import ) _ " Gle' - o VGl-lDP T t‘érg@Vbﬁmﬁe of
Year ‘ (hlijlioq tons) N (b#lion ¥) ' (.'bi]]:'idf..’p) (z.l(l)gaoﬁurc)ls
R N ® © | @exeibil2))
1990 ' 02 T mer 64 316
2000 | 16.1 . 37189 13.5 476 .
Source: {(a)  Appendix 5-28
() (O) Table 4-2-4

Cusreatly the oil cargo handled at the Port of San Fesnando is around 400,000 tons and
dectining (Table 5-4-1). Table 5-4-3 shows the declining trend will be reversed sometime in the
future. This is ture because after the convefsmn from 011 fuel to other lypes of encrgy is
comp]cted where possible, the consumption - of ail will agam increase along with economic
growth.

2y Method 2

The history of the oil cargo handled via the Port of San l‘ernando versus the total Phlhppme
imp(_)rts is shown in Table 5-4-4,

Table §-4-4 Share of the Oil Products at the Port of San Femando,

1978 — 1981

Oil Products af the el T

_ - Ot lmpo:l Share of the Port of

Year S (million MT) - P"“(‘,’,f,ﬁ’f;‘n';:}“f“d" ~San Fernando (%)

T ® | e

1978 ) 14 038 Y - 1)
19719 ' 1.7 _ 0348 | 30
98¢ B K DR k> R © 30
1981 . w2t o050 0 Ceo3a
Ave. ’ R TR 0335 30

Source: (a) Appendix 526
(b) Table 5-4-1



.. Suppose that the share of the Port of San Fernando stays at 3.1%, the éargo volume for 1990

and 2000 would be as in Table $-4-5.

Table §-4-5 Cargo Volume of Oil Products in 1990 and 2000 by.M:éllidd 2

e Ol Import (ilion M) Share (%) ‘;,*:ng‘ug‘;'(‘*g‘go"{,%‘
| @ e (©)~@xb)
1990 102 30 316
2000 16.1 - 31 499

Source: (a) Appendix 5-28

(b) Table 5-4-4

{3) Conclusion

Since the results of the forccasts nade by both methods are similar, the cargd volumes of oil

producis {o be handled in 1990 and 2000 are determined as given in Table 5-4-6.

Table 5-4-6 Cargo Volume of Oil Products in 1996 and 2000

5§ Coal

5-5-1 Gen .

Historically, coal has not been a major cargo at the Port of San Fernando. Since the ol ¢risis,
however, conversion of cenment plants from 011 to’ coal in the Philippinés has been strong!y
recommended by ‘the Govemment to rcduce lmported oil. In line W1th this government policy,
the . two cement ntanufacturers (BCi, NCC) located near the Port of San Fernando are both
tonverlmg fuel from oil té coal. In order to hand[e the 1ncreasmg coal volume, PNOC pier is

eral

now under construction.

Other than cement plants poweér plants w:l[ be coal consumer:. in case coal- flrmg power

plants are {ocated in Region 1. This is dxscussed in Append:x 5 29

However, as there are no concrete p]ans for constrnucting coal fired power plants in Region |,
only the coal demand from Lement plants is (aken into account as the cargo volume handled at

the Port of San Fernando

{000 MT)
v Cargo Volume of Qil Products
car at the Port of San Fernando
1990 ' 320 '
2000 500




5-5-2 Demand of ¢oal by cement plants -

(l) Forecastmg approach L . , .
. The amount of coal required at the cement plants ¢an be obtamed by mulhp)ymg lhe
following three factors. - : , o

SN A B C.

Demand Cement ] Fuet ‘Coal Consumption
of Coal . . - = Pr'odu;:tion X Convertion Rate -
by Cement Plants in Region1 Rate as Fuel

(2) Assﬂmplidns in forecasting
A. Centent production in Region 1
Cement preduction in Region 1 is shown in Tabte 5-3-3.

B. Fuel conversion rate
Even though oil wilt be converted to cOal this replacement will not be complele The fuet
conversion rate will d1ffer dependmg on the relative price of oil and coal and on the quality
of the coal and on the stabitity of the coal supply. The managers of the two facfories are
expecting that 80 — 100% of fuel needs will be filled by coal. - _
. Based on this information the fuel _(johversion rate is assumed to be 90% for both 1990
and 2000. '

C. Coal consumption rate as s fuel . ‘ :

The¢ coal consumptnon rate is defi ned as lhe amount of coal necded as fuel to produce one
metnc ton of cement in case no oil is used. According to mterv:ews, ‘the weighted average af
coal consumption rate for BCI and NCCis 0.25 whereas the average for the Japanese cement
industry is 0,13,

These data show that as of 1983, the two cenient plants need two 1o two and half times
as much fuel coal to manufacture a ton of cement as do the average Japanese cement
manufacturers. However, the amount of energy needed will be reduced yearly, Hence, in
estimation, the consumptlon rate in the year 2000 is assumed to be improved to the current

~level of the Japam,sc mdusmal average of 0.13. The ratio for 1990 is determined to be 0. 20,
as the average of the current rate and the rate in 2000 (Fig. 5-5-1).’

© ' Caeat Consumption

Rate
0.25
020}
D 1
; []
D.l.'_i___'_]-. i
i P I
1 3 e
{ / ;
I H 1 Year

Fig. 5-5-1 Assunied Impro?eménl in Coal Cbnsumptibn Rate
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3 Cargo volume of coal . L . ,
Based on the assumptions’ .mentioned above, the amounts of coal requnred by the cement
plants are forecast as 250,000 and 3690, 000 tons for 1990 and 2000 respectively.

Table 5-5-1 Cargo Volume of Coal in 1990 and 2000

| Cm}?ﬁ;&gﬂg‘;“m_‘ Fuel ébﬁf{ve';éiétﬁ - CoalConsumplmn 1 Demand of -
Year (.000' MT) Rate Rate'of Fuel | Coal (000 MT)
| @ ® © | @ dx)
1990 1,402 - 090 0.20 . 252
2000 3,641 . 0.90 013 | 356

5-6 Mineral Ores

$-6-1 General

Although rnorthern Luzon is abundant in mineral ore reserves, as of 1983, only copper
concentrates are exported by Philex and Lepanto !hrou'gh the Port of San Fernando.

The chrome ‘ore pmduced in the mountam aréa of Zainbales is sh;pped from the Port of
Masinloc. S o _ : Do

- To export copper concent‘raiés, Philex h’as its own speciél‘izé'd pier next to the PPA pier in the
Port of San Fernando. Lepanto, however, docsn’t have its own pier, it ships most of its exports
from the Shipside pier..

5-6-2 Fulure cargo volume

{1} Forecasting approach
The future cargo volume of mineral ores can be estimated by multiplying lhe following three

factors
. A _ B
Cargo Volum'ei  )'Present Value Added | Expected
of Mingrat = in the X 1+ Growth Rate
Ores | I Mining and Quarrying . of Value Added
N Sub-sector o

C

| Convérsion Rate

“x - |of Value Added - o S
to Cargo Volume : P

at the Port of San Fernando




(2) Assump(tons in forucashng
CAL Presenl valuc added in the mmmg and quarrymg sub-sector
In 1981 the value added in thc mmmg and quarrying sub seclor was P384 mxlhon (al 1972
pnces) As shown in Table 5-6-1, this amount has been almost constant at around ¥ 400

miltion fos lhe pasl four years.

Table S 6-1 Va!ue Added in Mining and Quarntying in Reglon 1,

l978 —~ 1981
(m_iljid_n" 5%
Year " Vatue Added -
1978 99
1979 , 401
1980 408
1981 394
Ave, _ 01

B. Expected growlh rate of Value Added
According fo the Five Year Reglonal Plan and Long Term Plan up to lhe Year 2000 by

NEDPA and to the Reglonal Mutti Year Human Setitement Plan by M![S both the indusiry
.- sector and the mining and quarrying sub-sector are expected tc grow at a ralher high rate

. (Table 5-6-2).

Table 5-6-2 Expected Growih Rate of Value Added by Secior

(%)
stry | Mining & . -' '
lléggf;l;y | gjiagzlt%% o ‘Source

Region 1 ' - -

1?73 — 81 ' 1 68 04 Past records

1983 -87 - 1 S108 1 100 T 'Flve Year Reglonal Plan (NFDA)
Philippines | _ | ST

1976 — 2000 RIS __ 92 ~ Long Term Plan up to the Year 2000 (NEDA)

1977 - 2000 108 - Regional Multi Year fiuman Settlement Plan (MHS)

Based on the estlmaled growth rate shown in the I‘l\'e Year Regionat P'lan, and on the
data from ihe Long Term Plan up to the Year 2000 the value added figures for the mining
& quareying sub-sector would be those shown in Table 5—6_3.



Table 56-3. Estimated Value Added for Mining and Quareying

(million B at 1973 prices)

:Yea‘x_ T A Valué A_dded
1983 L 368
1987 _ _ 853
1990 ‘ 720
2000 1,735

C. Convession rate ‘of value added to cargo volume at the Port of San Femando

Assuming that the cargo volume of mineral ore grows in proportion to the gross \'alue
added of the mmmg and quarrying sub-sector in Region 1 the Cargo vo]ume generated can be
estimated. ' , .

Tlle past records show the ratlo of the amount of value added of the mmmg and
quarrying 1o the cargd” volume of mineral ore shipped through the ports under the
management of PMU San Ferniando has been stable over the last five years (Table 5- 6 4).

The average is 1.7 MT per every thousand pesos of value added.

Table 5-6-4 Ratio of Value Added of Mmmg and Quarrymg
' to the Cargo Volume at the Port of San Fefnando

i e Cargo Vo!u_me'o.f Raliﬁ of Value Added
V(all;;?r'gg%e)d : Mineral Oies "to Cargo Volume
Year  umthion®) (000 MT) (MT/.000 B)
@ (b) e (c)=(ba)
1978 S 399 207 0.52
1979 - 401 o 209 : ; 052
1980 , 408 243 | 0.60
1981 _ . 3% _ 7 0.69
Ave. . o et 233 0.58

Sousce: {a) NEDA “Five Year Regionat Plan”
{b) PPA “‘Annual Statistical Report”

(3) Cargo mlume

Assummg that the share of Ihe Port of San }-emando will remain the same, the cargo volumc

of mineral ores would be 418, 000 and l 006,000 tons for 1990 and 2000 nspectwe]y (Table
5-6-5).

60



Table 56-5 Cargo Volume of Mineral Otes in 1990 and 2000

_Value ::‘lddéd in - | Ratioof ‘o;_'alué'Addéd E C;;E;:;?‘gg:ﬁf '
: Mining and Quarrying 1o Cargo Volume %
Year (mi“_iOf\ ?) (MT/.000 ®) the Po:E m%emando
B @ () (©)=(axb)
1990 720 0.58 418
2000 1,735 0.58 1,006

Source: (a) Table 5-6-3

{b) Table 5-64

(4) Japanese market
As mentioned before, most of the copper concenlrsles shlpped from the Port of San
Fernando is sent to Japanese smelters.. | ‘
The consumption of copper in the world, Asia and Japan is given in F]g 5- 6 1. The world

consumption is declining after it peaked at 9.8 million tons in 1979. Consumption in the

Japanese market is not so bad, staying almost constant for the past four years.
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(5) Smel(mgplan{s in the Phni:ppmes T T
The copper’ smelting plant in Leyte, one of the go\emment s elewn bzg pro;ects ‘started
operation in May '1983. The Ph:hppme Go»emment is eagerly promofing the construction of a_
second smelting plant. ¢
Increased smielting within the thhppmes is a factor that will reduce the export of copper
concentrates leading to the decliné in the mineral cargd volume of the Port of San Fernando.

563 Conchmon '

Acco:dmg to the mfomlatm'a obtained in mtemeWS ‘with Phllex and Lepanto, theit views
were a mixture of optimistic and pessimistic ones, Therefore it is reasonable that the cargo
volume for 1990 is cstimated with some uncértainty range. The lower end of the range is the
current level of 200,000 tons while the upper end 400,000 ton fi igure resiilted f rom lhe esi;ma-
tton of S -6-2.

- As to the ¢argo volume for the year 2000 the one mllhon tons eshmated in 5-6-2is adopte(l
because, in the long run, both the world economy and the economy in the Asian region are
expected to Tecover from the s]ump :

57 Olhers

§-7-1 History of “Others” throughput . . ' -

“Others” mcludc steel and metal products, machmety, agncullura¥ products general cargo
and so on. 'lhcse cargoes can be roughly classified into two components; industrial goods and
consumer goods. In the Port of San Fernando, “others” has been aceountmg for.between 8 and
11% of the sum’ of major cargoés since 1978 {Table 5- 7-1). This Fgure is rathcr low Compared
with other ports in the Philippines such as the Ports of Cebu Hoilo, Tacloban elc. The fo!lowmg
reasons are pointed out; i) the low tevel of industrialization in Région 1, ii) the low standard of
living and iii) the 3vallabxhly of more convenient tand transportatlon for domestic trade, because
of its locatlon near Manifa.

As to the cargo vqume for domestac and forcign trade, the domestlc trade has apparently
been smaller than foreign trade at the port of San Fernando. Of “others" domestic cargo has
been makmg up only 20 to 30%. ThlS alsé comes from the present low standard of lwmg and thc
RIOIC convemeut land transporlanon between Manila and San Fernando.

5-7-2 Assump(tonsm l'urecashng - R :
Various cargoes are included under the name of "others” it is difficult, thenf(}rc to estlmate
the cargo volume of “others’ based’ on such delailed aniaiysns as was made in the case. of major
items. In forecasting this volume, the following assumplions are made; :
(1) “Others” are broken doWn into two componcnts One'is industria} goods such as stccl
products, machineries, glass, ete. The other is consurter goods such as bottled cargo,
‘cereals and ﬂours agncu!tura] products, animal feeds, ete:- ‘ :
{2) For industrial goods, steel is assumed to represent mduslnal goods as a typlcal cargo and
only the cargo volume of sfeel is estimated. In estimiation, the total amount of steel
required in Region 1 is assumed to be imported via the Port of San Fernando,



(3) For consumcr goods, cverylhing haindled at the Port of San Fernando i is assumed to be
domestic cargo In estimating the cargb volunie, the ratio of domestic trade to the total
CATZO \'olume of “others™ is assumed to remain at the samé leviel as at present.:

Table §-7-1 .Cargo Volume of Othérs, 1978 = 1982

- . Others ] Tola! Vo!"ﬁ'hﬁes of
Ratio of Others 1 Bamestic & oo |- Majos Cacgoes
[ “to Sum of _ Domestic Ff)..reagn (Exetuding
‘Major Cargoes ) P Cemeént)
(ooom) . 72 6 i 56 688
1978 O PR SR S e mmamemmrarameeere e banniomimiemacieatocrintan .., ...... fecdieeen s
(%) o 100 px B _
10 | : 100
o (000 MT) 68 16 52 681
D' 1" O OIU FRTOTORRSIINISRRN BRI I S e
(%) 100 24 16 _
10 - - 100
(000 MT) 85 20 65 745
FORD —eiomemmemeemrneemos onrmnna e e USROS I UV FETURURURY PPN
(%) 100 24 76
_ 11 00
: (ooom) 61 16 45 758
198E - e e T R
(%) 100 27 73
$ - 100
: (0001\11“) ' 94 3 91 825
TO82 -oeceetir et e e e
- (%) 100 3 97
I 100 -

“. Source: E_’MU San Pernando

5~7-3_ Foreéasﬁng of steel required _inRégjdn I

(1 Meihodl _ : ( U ‘

Smce steel is a fundamental matenal for mdustry, thc peér caplta stee! consumptlon of a
coun{ry is strongly related to that country’s per caplta GDP. . ‘ , :

Based on these assumphons a cross section analys;s was a(tempted among thc countries
whose per capita GDP was below !hrec thousand dollers (Appendices 5-30 and 5-31). As a resull,
following formula is drawn; . .

Y =0,08415 X —24.69 . (R 0. 792)
where, X= Per cap:ta GDP (S at 1978 pnces) :
Y= Per capita steel consumption (kg i in 1978)
R= Correlallon coefficient



- Actual per caplta steei oonsumptlon in the Ph:hppmes howevet is poslhoned abuve the
estimated line {(Fig. 5-7-1). A(‘cordmgjy, the fit line is shifted upward so thal itis drawu through
the actual per capita steel consumphon as of 1978 in the Phlhppmes

The new formula for the shifted tine is:
Y =0,08415 X — 8.-58_
X, Y, R; Refer to the previous formula

4

Cpercopital _ Shifted Line
Sieel Co .’
 Consumption| Actuai Datz of the 7

Phitippinesasol o7
1978

fegression Line

Per capita '
GDP

F]g 5-7-1 Per Capita Steel Consumptlon and GDP i in the Phlhppmes

In ordér to céiculate the per capita steel consumption in Region I, per capita GRDP in Region
1 for 1990 and 2000 are estimated to be $431 and $742 respectively (Appendlx 5-32):
Table 5-7-2 shows the eshmated stee} consumption in Region | for 1990 and 2000.

_Table.S'-'?'—Z' : Stbei Consumption in Regiﬁll 1in 1990 and 2000

Per Capita GRDP

| e | st | i | conmptonin
! " ($/person) (ke/$.person) . (:000 MT)
o @ ® | @ . | (oooMT) |
1990 43 217 14,185 _ _-T'i_'15.9; .
2000 742 . 539 5,101 2748 |
<1937 . 366 222 3944 816 .

Note: *) (b)=0.08415x(a) 8.58

(2) Melhodl : S
The seCOnd methiod firstly identifics the industries which reqmre large volumes of stcc¥
secondly eshmates the volume to be used in each industry and thirdly sums up thesc volumes,

Since thefe is no ‘$uch data avaitable in thc Phnhppmes the data for Japan is referred to
Appendices 5-33, 5-34 and §- 35

The following are the majos steel using mdustnes
Q car m_anufaclurmg

O - receptacle manufacturing

O pipe line manufacturing for oil transporation
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O houst ng construction _ : :

CO  civil works (bndges dams ‘water supply, elc) R S

Takmg mto account the' ccone»m:c situation in Region 1, the fo!lowmg two ﬁelds ate specnﬁed
as sleel users in Reglon I

O housing construction

'l cwnl works _ . .

The demand for steelin Region l can be forecast based on the next formula.

Steel
Consumption
in Region |

Capital i_mq‘:stbnent
in Housing and

Civil Works in Five-
Year Regional Plan

D ' : A o B C

Exchange

| Rate from | x

Peso to
Yen

Standard =
Steel Consumption per
unit Capital Invest-
ment by Segmented
Item B

Steel Consu_m:ption in Region 1 for 1987 is calculated to be 125,300 tons (Table 5-7-3).

Table §-7-3 Steel Consmnpﬁdn in Region'l. 'l987 -

’Siandard S(eel e
Investmentin Region | Cansumption vt | ¢opepmption i
(millionB) | Cmillion®) - vr/mittion ¥ | D
o ) & :
@ ) © @-(bxe)
Housing 200 5041 BT 8§55
Highway 320 8,055 123 9,908
Port 40 1,016 16 1,179
| Pewer 1,844 46477 1.78 82,729
Water Supply 49 CL12 .10 1,223
lirigation 1,44 - 33378 0.62 21,604
Flood Control 192 4,849 145 7,031
School 13 323 022 7
Pubtic Housing 17 426 1.54 656
Hospitat .23 582 1.54 896
Total I - - 125,252
Note: *) Refér to Appendix $-36.

€4} Refer to Appendices 5 -37 and 5-38.

o When total mveslmenl for five yéars is shown in the Fwe Year Reglonal Planl lhe !0[31 is
dmded by five and alocated yeéar by year,
o Caleulation to convert from Peso to Yen is on the followmg page

74—




Investment
Shown in
Peso

1326

PJ'$ ‘ﬁs
i 2036
+7.5 14 X 1426***

*) Exchange rate in 1980
*¥) Exchange rate m 1980
: ***) Deﬂator of Construcuon Works

where

3 (,ompanson of method | :md method 2 . ‘ P PO e o
The resuit of eshmallon for ]987 by melhod 2is 50% hlgher than the 86 700 tons eshmated |
for 1987 by meihod 1. Tho difference i in eshmauon between these wo approaches however is _
acceplable consndermg the followmg assumptlons and backgrounds -
0 Standard ‘steel consumptlon pér-unit’ m\'estment in Japanis used in melhod 2 and :
presumably this figure is higher than lhat for the Phlllppmes .
o - Since: Japan is a country wnth a Iarge Steel producnon more steel per unit investment
must have been used, : R HA
Therefore nethod lis taken as lhc figure for the demand for steél in Reglon I for 1990 and
2000 since method J'is on the éonservative side ancl it is difficult to forecast the demand for the
year 2000 by method 2. '

$-7-4 Casgo volume of “Others” in 1990 and 2000

[n estimating domestic trade cargo’ volume of the “others™, the assumption of 5-7-2 3)is
used; that is the proportion of domestic trade to the total “others” volume continues to be 30%.

Table 5-7-4 Catgo Volume of “Others” in 1990 and 2000

" Cargo Volume Cargo Volunse of o
| of Steel (Foreign Trade) Domestic Trade Total
Year (000 MT) (000 M1) -
B @) ()=(a)x3/7 (c)=(atb)
1990 1159 - 497 "165.6
2000 274 8 1178 3926

As a result, the “others™ volume is eshmatcd to be ]65 600 and 392, 600 tons for 1990 and
2000 n,speclwely

5-7-5 Other translnpment :

As well as the fertilizer transhipment dlscussed in 5- 2 3, some chemical compounds havc {o
be transhnpped to China was conducted af the Port of San Fernando in Sept 1983 and in the
future the transhipment of plastic peliets is expected to start, Thus, there i is a high probabitity of
transhipment business other. than fertilizer translnpment However, since concrete estimation
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of such ttanshlpemenl \olumc is difficult at this moment, other transhlpment cargo except fem
hizer is not mcluded in the cargo volume forecast.

58 SﬁnnnarY of Cargo Volume Forecasts

) Companson bel“een the macrost‘oplc and llliCl’OSCO]ch estlmalmns

Accordmg to the n1acro>cop:c approach as explamed in 5-1, the total cargo volume of the
Port of San Fernando, excluding cement exports, is estimated 10 be 1, 500 000 and 3000 00D
tons for 1990 and 2000 respectively. . o ‘ . .

On the other hand accordmg to lhe l’I]lC!’OSCOpiC estunatlon Major ¢argoes exccpt for cément
total betwcen 1,511,000 and 1,711,000 tons for the year 1990 and 2,969,000 tons for the year
2000. The range in total Cargo volume for 1990 results from the range m the estimation of
mineral ores for 1990 {from 200,000 to 400, 000 tons), S _

’l‘akmg the lower estsmatlon (200,600 tons), these {wo approaches result in very similar
estimates. ! :

Adding 400,000 and ’]’00 000 tons of estimated cement cargo voluine for 1990 and 2000 the
total cargo volume including cement amounts to 1,900,000 and 3,700,000 tons respectively
(Tables 5-8-1 and 5-8-2).. '

Table S 8-1 Cargﬂ Volume by Macroscoplc Approach in l990 aud 2000

(000 MT)
- Total exciuding Cemient Cement - Tota)
Year - ‘ = —_—
_ ' (@) S D O DR I © L))
1920 . 1,300 : ' 400 1,900
2000 . 3,000 - 700 o 3,700

Table 5-8-2 Cargo Volume by Microscopic Approach in 1990 and 2000

(000 MT) |

Other than Cement Cemenl : Total
Year e - == : - — —- —
S @ . , @) o (c)r(atb)
1990 : 150 — 1,711 400 1,9_11_——2,”;]
2000 2,969 : : 700 : 3,669
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(2) Cargo volume by major |lem _
A summary of total future port trafllc is given in TabIe 5- 8 3.

_Table 5-8-3 ‘Summary of Future Cargo Traffic

(000 MT).
- Aclual T . . Estimated '
. 1982 1990 ' 2000
Fot- | De- For- Do- : For- . Do: | &
. Ny eign | measlic Totd eign mesli_c Tola]. eign méslic | Te_lal
Total Carge Volume | 559 | 483 | 1,042 | 1282 | 618 1,500 2,639' 1,020 | 3,700
| Fertilizer B0 | — | 10| 570 ~ | 50| 700 ~ | 700

of which ae : - .

Tranship: nem (98) - @3 «20) - (4.20) (429) - | (420)
Cement 07| 16 123 § 400 | — { 400 760 — 700
Qil Products — | 406 406 - 320 320 — 500 500
Coal =~ -1 s8 ss | - 250 250 - 400 400
Minetal Ores 181 — | 181} 200 — 200 | 1,000 - | 1,000
Others 9i 3 94 | 112 48 160 280 120 | 400
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CHAPTER 6 PORT PLAN
6-1 Port _Constmctioﬂ Site

Just hehmd San Femando Bay coast lme lie resrdentla! commercral agncultural and -
port ardas. US military establrshments exist on the western cape of the Bay The existing port
facilities ate located at the southwestern base of the Bay . where marme conditions are '
comparatrvely favorable ‘As the Shrpsrcle prer and the adjacent area of 19.0 ha are placed under
the management of PPA al'ter l985 when the term of the Development Right Grant given to the :
Shipside Inc. expires, an area of 2l 6 ha (including the present PPA premrscs of 2.6 ha) witt be -
made avarlable for Iuture port development. _ s '

The Bay is deep enough for large vessels although due to tlre de\elopment of reefs, the:e arc
extensive shallow. areas on the east and “est srdes The Bay opens to the north- norlhwest with a
‘mouth about three k:lometers wrde allowrng of fshore waves from the north-northwest to come
“into the Bay. ' B ' ' '

Thcre are two small rivers that Mow mto thc Bay Though tlre volume of the inflow of these
_fmers is unknown the construction of port facrlrtres will not affect the waterflow and sand dnift
of the rwers unless facilities are planned for sites around the estuaries.

Soil condrtrons are generally satisfactory for the construction of port facilities, as descnbed in .
(‘hapter 3. Alternatrve sites for consiruction are shown in Fig, 6-1-1.
.' Table 6141 shows the comparison of the alternative srtes for the development ofthe Port of -
-San f'ernando pupared on the basis of the natural and socio-economic conditions surveys of the
project: arta B shows that Sites I and 2 are suitable, for port construction; and of these sites,
Site 2 is better for the short term development plan (up to 1990)
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Table 6-1-4 Con‘npari_sf;n of Ai_ter:nat'i\fé Sites.

Alternative o I "~ Tentative -
Ste Adgantages Disadvantages  conlusion
1 O lesseffedt by waves - - eligible site - .
O ecasy to atquire large space by -
_Lec amauon
O gasy access to the exrslmg
port area - _ .
‘ ‘ o remo've from the town center
2 o possible to make efficient use o some effect by waves eligible site
-of the existing port area for the short term
.6 éasy to maintain the function- development plan
al refations with the exlslmg
Iacﬂmes . .
3 O’ some effect by waves
. ©. difficult to acquire esnough
. _space for port activities
o scparated from the ex;slmg
- public port by the Philex pies
[ a o posmb]e to ge_t large space by ) sub_;ecl directly to waves ‘
' reclamanon . Ta remole fmm exuslmg port 3Iea
O 1o lose the hatural beach
: adjacent to the town: cenle:
o adjacent 1o the town center
5 ' o inroad of NNW and NW waves.

area |

0 temote from the’ exastmgpon '
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62 Main Factors Concened with Port Planning

621 Shlpsnze
~_ On the basis ;:.r the shlpsmes ofvcsscls which aclually visit the Port of San Fernando and a!so _
: those of vessels which are in operatlon of Japan in Appendix 6-1 and in view of the trend of
- mcreasmg shipsize, especially for bulk carriers, the tonnages shown in Table 6-2-1 are taken as the
maximum size of ships under this plan.

Table 6-2-1 Maxinwum Size of Vessels

*Type of Vessel " Dead Weight Tonnage .~ | ... Remarks _
Geneyal Caigo Vessel 15,000 DWT ' foreign trade
Butk Carrier . 50,000 DWT . for fefldlzet .

: A _ for rineral ores
Coal Carrier* 3 IR 5,000 DWT domestic trade
Oil Tanker**. : _ . 16,000 DWT domestic trade

Note: *) According to PNOC, 5,000 DWT coal carriers are used to carry transhipped
c¢oal from Batangas to San Fernando
©*+) Qil carriers of 16,160 DWT ate actua!ly in operatlon from Batangas or Balaan
to San Femando

6-2- 2 Length and water depth of berths _ :

From an analysis of the dimenslons of the shlps unider 30 years of age which are hsted in
~ Lloyd’s Regtster of Ships, and in the Register of Japanese thppmg, it was found that the length
:overall and the fuli-load draft of s]ups have cestain correlations with shnps1ze (Append;x 6- 2)

Therefore the length ovcrall and the fullload draft of the shlps of the maximum size (as
mentioned in 6 2-1 above) may be determmed as shown in Table 6-2-2. As it is necessary to
_ provnde some a!lowame for both the length overall and the full-load draft to account for the
bow line and stem Jinec and for the keel clearance lhe length and the water depth of berths are
determined as shown in Table 6-2-3.

“Table 6-2-2 Length Overall and Full-load Draft of Vessels

IS, .Dead Weight Tonnage Length Qverall * Full-Load Draft
Type of:Vessel (DWT) ™) 3 )

General Cargo Vessel o 15,000 166G : 9.0

Bulk Cacrier 50,000 230 120

Coal Carcier _ ' - 5,000 100 7.0

Oil Tanker 16,000 160 : 9.0
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. _.ETa_bI.e 6-2-3 Length aﬁd Water Depth _o_f B?f,“.‘.s |

[ Dead Weight Tonnage LGglh of Berth Waler Deplh of -
Typeof Vessel oWy | @) | Berth (m)
“General Cargo Vesse) I Co IS,_OOO oo ass | .__;g_,o_
Bulk Careier . . 50,000 Looss | ~140.
Coal Carrier - S, 5000 .. 130 _ LS
il Tanker 16,000 188 I R [ 1 B

623 Nﬁi’nbér of berths

i) Shorl term development plan (up to 1990) _ : ;

The plan for the year 1990 must be sufficient for handling ihe esﬁmaled cargo voluine of
1,900,000 tons which was mentioned in Chapter 5. : : ,

‘From the view point of berth allotment and for lhe estimation of ihe requmd number of
berths, cargoes to be handled at the Port of San Femando are classified into three calegories as
shown in Table 6- 2-4. Those categories are 1) oil products and coal which it is desirable to handie
at the PNOC pier originally designed exclusively for coal, 2) mineral ores {mainly copper con-
centrales} which are mostly handled at the Phi]ex' picx,:and 3) other items whiéh aré_handled
at the PPA owned berihs including the pi¢r curiently operated by the Shipsi_de Inc.

Table 6-2-4 Cargo Volume and Berth Allotment in 1990

o . (000 MT)
Cargo Volune in 1990 Benh !0 be Alloted
0il Products and Coal _ oil products 320} : . PNOCPier
‘ ' ' coal 250 ' '
Mineral Ores | | 160 c j
(coppe[ concen!ratﬁ) - (mmeral ores 200 X 80%) . Philex Pier
Other Ttems . 7 . l 170 R PPA Facdmes

Note; *#) The share of mmeral ores handied at the Phllex pier varied from 65% ta 79% in the )ears
frem 1978 to i982 In lhls plan, 80% of mmelal ores are assumed to be handled al !he _
Phdex pier

1) Oil products and coal g : ‘ o :
Unloadmg of onl products is curren(ly camed out at thc PPA pier and the ShlpSlde pier.
From the viewpoint of safely, however, it is dessrable that the handlmg of 01I ‘products be
- separated from that of non-dangerous cargoss and be concentrated at ass1gmd berths
The throughput of oil products in 1990, target year of the short term dcvelopment plan
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is estm‘rated at 32{) 000 tons whlch corresponds to 80% of lhe average ﬁgure for the last five

years, Fiom the actual pérfonnancc of 1980 - 1982, thé nuinber of ol tankers calling at the
Port in the target year is La!culated at six per month and thetr stay at berlh is only two days
per calling. S --‘ :

Whlle, on the other hand the estlmated volume of coal in 1990 is 250 000 tOns aud this
' \rolumc ¢an be transported bya weekly semce of one 5,000 DWT coal carner and handled in
one day by an unloader w1th a capamty of 400 tons per hour. This means that ¢oal carrier
will v1sxt ‘the port once a wcek and stay only one day for each caltmg _

'{herefore w:th addmonal facnlltles for onl tanker berthing and oil handlmg and with
some arrangements for berth assngnment ‘the PNOC pter will be able to handle both coal
‘amers and oil tankers. This wnll eliminate a dangerous situation whnch might be caused by a
rmxed bcrt]nng at the PPA pler of vil tankers and other vessels. SR
2} Mineral ores C

Accordmg 16 the records of the lasl three years, 80% of the mineral ores, mamly copper
conCentfa(es handled at ‘the Port of San l‘emando were loaded at the Philex ‘pier, and the
rest at the pier operated by Shipside Ine.. It is assnmed therefore, that 80% of all mineral
ores handling in 1990, i.e. 160,000 tons, will be l6aded at ‘the Philex pier, and the remaining
40 000 tons (20% ofthc total) will be handted at the PPA pier.

The Philex pier is équipped with mineral ores handlmg facilities w1th a capacnly of 400 -
600 tons per hour, ‘and behmd that there are enough storage spaccs to export more than
200,000 tors a year. ' . : G

" The berth line of the pier is nearly at a rlght angle to the dlroctxon oflhe tncOmmg off-
‘shore wavés which come dircetly into the berthing area, maintaining fairly hlgh wauheight
in spite of sea bed friction. Besides, the water depth of berths is around —8 m, not deep
enough (o accommodato fully toaded large bulk carriess. C

’l‘hus the berlhmg conditions of the Philex pier are not so favorabte Judgmg l‘rom the
actual performance of the pier, however, it 15 reasonablc to eshmate that the Philex pier will
be able to handle 160,000 tons in 1950.

_3) Olher 1tems . SR

Other cargoes, i.e. cement fertlhzer and mlsce]laneous cargoes are mostly forclgn trade
'cargoes and will be handled at the PPA pier. The total volume of cargoes is estlmatcd to be
1,170, 000 tons in 1990 including 40, 00(} tons of nnncral or¢s. _ .

_ It is not an easy task to accuratcly eshmate how miany berths wnll bc needed m a gnen
port, because the calculahon to dctemune the number of bcrths must be based on a variely
of factors. : : _ G

~ These l‘actors are, 1) the . condntmns of port fac:llt:cs it) thc productmty of haibour
workers, jit) the volume of cargo loaded on or discharged from each vessel and so on. The
required number of berths is usually ca!culated from the estimated cargo handlmg capacnty of
the port or theorehcally determined by queuing simulation, AR

S As explained in Appendix 6-3, the average ‘fonnage of non- ]1qu|d cargoes handfed per

“mgter tun’ at- the Port of San- Femando is ‘reasonably expected to be | ,000 tons. In other
wordc. 2(){) 000 tons of cargo c¢an b hand!ed at a 200 v bérth. This means that more than
“five large berths will be needéd to handle ‘1,170 000 tons of cargo. From thi¢ results of a



calcuiation made by using queumg snmulanon (Appendw 6—4), it is concluded that five
targe berths inchiding the existing PPA pier must be in service in 1990 to cater to the calling
vessels expmted for the same year, L _

(2) Master plan : R . e ¥

The master plan (target year 2000) must be sufﬁcnent for handhng the eshmated cargo
volume of 3,700,000 tons, mentioned in Chapter 5. Also it must give due consnderatlon to the
safety and cfﬁc:ency of poit activitiés. R . N :

From this point of view, the number of berths in the target year should be de!ermmed on the
following basic considerations: -, . U ‘ : .

1) Dangermls cargoes, such as oil products shou!d be handled at berlhs specnﬁcally a]located

for their handling, separately from non-dangerous cargoes. ' : :

2} Foreign trade bulk cargoces should, if the volume is large, be handled at specially demgned
besths which are equipped with high capacity handting facilities. It is desirable that those
berths be located at a site where the depth of water can easily be increased to match the
incréase in the size of bulk camers : . o ‘ :

3) Cargoes to and from the processmg p!anls wluch are expected to be located in the port
area will be handled at their own bérths. In the master plan, some of the reclaimed area is
allocated for the location of a ceiment plant. .

4) Other cargoes will be handled “at the general cargo berths. For sonie kinds of cargo
handled at the Port of San Feriarido, new modes of transpostation, such as the use of _
container vans, may probably be used. It is thetrefore necessary to design the berths so-
that they have enough space and are able to mstall new types of handimg equipment.

As to iteny 1), judging from the actual perfonance in the Port of San chando and atso
from the examples of Japancsc ports, two berths are necessary to handle the 500 000 tons of ¢il
products. : SR o

~As loitem 2), the unport of fertilizer and the export of mineral ores are expected to be doné’
in bulk. They will neced specnally designed berths, In the case of ferhhzer, a berth capable of
accommodating 50, 000 DWT class bulk carriers, as proposed in the short term de\elopment plan
will have cnough capaczty to handle unported feruhzer untit 2000 the target year of the master
plan. As for mineral ores, however, construction of a new pier will be neccssary, because the
existing Philex pier is, as mentmned beforc not favourcd with good sea conditions. The new pier
must be deep enough : to accommodate large ore carriers and, in addltlon be equ:pped w;th
loadmg facmtles of hlgh efﬁc:ency . , .

On thc a<sumphon that the existing PhlIax pier w:il handle 200 0{}0 fons of mmeral ores out
of the ‘estimated total tonnagc of 1 000 000 tons, one more berth whach can accommodale
50,000 DWT elass ofe carriers will be required for the rcmammg 800 000 tons lt is des: fable that
this berth will be located at a site whlch has sufficient water depth to accomodate the larger orc
camers expected to come in fulure : e

" As 1o item 3), the i‘oilomng obseivations will be made. Inexpensive walerfmnt land wzll if
couplcd ‘with efficient port fac:hues be a big stimulant to the locatmn of ¢ pmcemng mdustnes
especna!ly those whlch use a ]arge quanmy of overseas raw matérials. L

The “Long Term: Plan up to the Year 2000" and olher nat:onal or regxonai long term



development plans sué;geél the possibililty and  necessity of new location of many kiﬂds of
procEssmg mduslncs Though it is ditficult to forecast what kind of processing industries. will be
located in the pcrl area ol‘ San I‘emando it is assumed that cement is one ofthe most likely. .
As alceady mentioned in Chapler 5, the tonnage of cénent export in 2000 is forecast at
'?00 000 tons. This 1mphes that in addition to the exlshng ones, a new cement plant will most
probably be located in San Femando o - S : :

‘A cenient plant ‘requires the trausportauon 0!‘ a large volume of raw matenals and its
prodm,ts It is thetefore reasonable that they would like a location in the. waterfroni area or some
other site where cheap and efficient mass transportation is available. For the puipose of this
masler plan, assumptions are made that an additional cement plant will be built on the newly
rcclalmed la nd and that the balance between the forecast tonnage of cement exporls in 2000 and
in 1990 will be- produced by the new plant and shipped through its own berths. For the
import of fuel coal and export of cement, two berths capable of accommodating 15,000 DWT
class vessels wnll be necded with some allowance for future expansion. . ‘ ‘.

_ As to 1tem 4), the voiume of cargo to be handlcd at the PPA berths is estimated at around
1 ,000, 000 tons, which means that fivé berlhs capable of accommodatmg 15,000 DWT vessels '
must be in operation, T : ‘ . : : :

Mantlme contamcr services, wluch started about 15 years ago, have conie to dommate the
najor shlppmg routes in the world It is assumed that many commodities handled at the Port of
San Fernando in 2000 will be packed in comamcrs Howe\er, the volume of containerized CArgo
may not be large enough (o justify the construction of a specialized container berth, .

“It-is; therefore, desirable to consiruct conventional cargo . berths having large spaces behind
the quay walls, so that containerized cargoes can also be han_dlcd at the same berths.

: (3) Conclusion

From the above observahons it wxll be conc]uded lhat the berths listed in Table 6- 2-5 must
be in service in 1990 and 2000, '

* Table 6-2-5 Number of Berths in Service in 1990 and 2000

1983 : 1990 | 2000 | " Remarks

PPA o 1 2. 5 g o iri'clu'ding'oh'e'bért_ii'fpr"'
Shipside 2 . removed remdveﬂ . - bulk carrier for fertilizer
Philex - S R | S 1 g ‘

PNOC - AR PR PR ERNVER L LN A I

L (under construction) h .

Berth Owned by . s 5 o

Cenent Plant

Berth for Ore i

Carrier -

Berth for Oif o A T o,

Tankeér- . - o I [PPSR ST P R .

 Note: ‘) The exlstmg PPA pier is assurned, because of :ts natrow wuiih m be: lh only por! sérvice boals
in 2000, . , :
“) One berth is used for 011 lankers up to 1990
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6-2-4 Space for port activities and industries : :

To ensufe the efficient cargo handlmg, there nmst be amp!e space behmd lhe quay walls
in which to estabhsh fransit sheds, storage yards, roads and other pori~related pubhc facxlmes
Also, it will be necemar_y to provide spaces in the port area for the location of manufacturing

industries whose operation is largely dependent upon the port activities.

(1) Area for transit sheds : L _ ‘
Transit sheds must be planned for some kmds of COmmodmes ie. c:.ment bagged fertilizer -

and general cargoes. The area of the transit sheds is determined by the fotlowing equation
R £ l N
S =X X
where, S = ‘the area of transit shed (m?)
| ~a = ‘effective floor rate
& = storing capacity (tons/m?)
N = volume of cargoes using transit shed (tons}year)
R = turnover rate. : .
According to the Japaneae technical standard for port facilities and the actual pcrfonnam:c in
the typical Fapanese porls, the values of a and R are 0.6 — 0.7 and 20 - 25 respectnely,
and > varies accordmg to the kind and type of cargoes, as enumerated in Appendix 6-5. These
values ¢can be apphed in the formulation of the de\.elopment plan of the San Femando Port, m

which case 0.6 is taken for ac and 25 for R. R R .
Table 6-2-6 shows the atea of transit slu.ds nqumd for thc movement of cargoes in 1990 and

20600,

‘Table 6-2-6 Avea of the Transit Sheds in 1996 and 2000

(000 ),
. Year Lo _ aE
R : 1990 : <2000
Comniodity - : B .
Cement . - 1 R
Ferlilizer _ *17 N 7 -
Otheis _ . .5 - 13
TOIEI.I NIRRTy Co 3 A B 51 0

: Nole: *¥) Including bagging service area

(2) Area for open sforage yards and warchouses
Of the Cargoes to be handied at the Port of San Fernando, coal and mmeral ores need open

storage yards, and for cement, bagged fertilizer and other general_cargoes, warchouses are

flecessary. _ _ . , . :
Aceordmg to ﬂlc techmcal standards mentioned in 6-2-4(1) and the actual performance in lhe

.....



~ equation as'that for the transit shed. In 'this'c':-.::\s'e, 0.74nd 8 = l"-ﬁ'sho’_ulii be used for the valucs of
aand R re'spééti\;'éry, and l'hc ﬁgureé eﬁumeratéd in Ap[‘iendix 6-S:sh01|ld' be used for th'e Vaiue '
ofed, "+ L : - R SOt
' By taking 8 l'or the value of R, the necer-sary areas for open storage yards and Warehomes
wrl! be calculated as shown in Table 6:2+7. ' -

Tablc 6 2 7 Area ofOpen Storage Yards and Warehouses in 1990 and ‘2{}00

 Facilities L War’ghoﬁses S Open StOrage Yards _
Commodity . e'aL_ - 1990 . _ 2000 - 1990 1 .- 2000'.
Cement(bag) | . 21 S 37 I RS -
Fertilizer (bag) : 12 22 e I L=
Coal _ - - 0 12
Mineral Ores L= T ] . 53
Others R D 32 - -
Fotadl . F 4 | . 9 4 | s

_'(3] Area for 011 products depol . L

“The tonnage per unit area of the oil products’ depot exrstmg in the' Port of San Fernando is
“about 12 tons/m?, about 2.0 trmes as large as that of srm:lar facititics planned for the major
" Japanese poris. : o SRR :

"In the short term developmem plan, the estimated volume of oit products is 320, 000 tons,
about 20% less than the aclual tonnage recorded in the last several years “Therefore, no addrtronal
area will be required for the deposrhng of oil products. On the other hand, the mastér plan
forecasts the volume of oil products at 500,000 tons, requiring an area of 8.3 ha for their
depositing, and this area should be allocated in the master plan l‘or the oil products depot,
including some room for future Cxpansion and also gmng due consideration to the safcty of port
activitics. : : '

(4) Area for port- related pubhc facaimes 7 o -
1) Roads - . ' ' '
. As there is no convemcnt railway service, the transportanon 1o and from lhe hmterland
arcas of cargoes which are handled at the Port of San }'emando is mc)sily catried out by road.
The peak volumes of traffic gcnerated by port activities are usua!ly calculated by the
following equation. :
Vea B 4 1+8
| w1273
~where, N= rumber of vehicles at peak hour -
-V = apnual volume of r:argoes handled (tons)
o« = share of vehicles (a 1
= load of a truck {tons} -
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= -rate of i‘no'nthty‘ variation
= rale ofdaily vanatlon _ : ; e
i € = rate of toaded vehlcles (tmcks loaded wnth eargoesl total number of tmcks)
§ = rate of vehicles related with port services :
- .= - rate of hourly vanatton Cren & e g ; :

From the data used for po:t planmng in Japan as well as from lhe analy51s of the monthly
_ru:ord of cargo movement in the Port of San Femanclo, the vanables in thrs equataon are
gwenvaluesofa—ll) B= 17 o= 16 w=7,¢=05,8= 05 ando-—013

Thus, the peak hour number of vehlctes in the years 1990 and 200(} are est;mated at 600
and 2,000 respeelnely ; , . - Ca

The frunk road “passing by the study area is cons:den.d judgmg from its present
- conditions, to_bé able to accommodate such pegk hour teaffic in 1990 and, wath some small
improvements such as the widening of the paved lanes, also m EOOO.VGenera;alty speaki-ng, as
the economy of the region develops, the road trafic wilt increase. It is therefore desirable
-that a nelwork of higher grade trunk roads be considered when formula(mg a comprehensive
regional development plan. . R CL : S Sl .

The port will néed at least two access roads to ensure the effective utilization of the fand
in the port area, o ‘ . : . . : _ .

The necessary number of lanes is theoret:cally obtamed by dividing the peak hour traffic
" toad by staridard number of vehicles per lane, i.e. 600 ~ 650 vehiclesflane. Thus two lanes
provide enough c‘apacit:} for the traffic volume estimated above. However, the accéss roads
‘are often: congesled and are apt: to disturb port activities. For this reason it is desirable to
acquire enotigh space for at least 4 lanes per road, ie, 22 m width in antlcnpahon of futuse
development. That is: sidewatk (3.0 m) + road way (7 0 m) + medium stnp {20 m) +
roadway (7.0 m) + sidewalk (3 Om)=220m.

2) Space for other pubhc facﬂttles , o :
In the port area, space must . be reserved for ‘the harhor—masters ofﬁca cantecns
lavatones s parking areas, green zones and other port—related pubhc fac:httes '
There is, however, no criterion for detcrmmmg what area is adequate for, these pubhe
facilities. In this plan, space will be altocated in the a_ppropn_a_te places in cqnst_deratlon ot_ the
layout plan of the port facilities sucli as the fransit sheds, warchouses, open storage yards
and roads, and _'a'!so making reference to the examples of similar ports..

(5) Space formdustnal aetwmes S : S : :
In: Regton I, there is one:EPZ in Baguno and in addltlon, EPZA'is piannmg to put upa

processmg zone in an area néar the Port of San Fernando. Fusther, a planis being made for the
eslabhshment of an lndusmal Estate in Bacnotan, The sites of these mdustnal estates, however,
were selected in mland districts or in areas at somé dlstanee from the sea.

To promote econonic development, as pro;ected in the reglonal development plans, ;t is mOS{.

_desirable toinduce processmg industrics to locate in the port area of San Femando so that they
can take advantage of shipping services. for the transportatlon of their malenals and products. :

Though it 15 very difficuit -to specnfy the kind and scale of the mclustnes that can be mduced
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m that port area, suﬂ:cuent spac\, should be reserved in the master plan for the location of such
“industries as cement, metal heavy machinery and some kmds of export- onented industries. 1f
such a plan has once been’ formulaled as the Master Plan’ of the Poit of San Fermmando, the
‘conditions l'or mdustnal operatmns will see- a great 1mprmument wl\lch will lead ‘to the
inducement of processmg mduslnes to locate their plants in thé district of San Fernando.
In this plan about 17 ha will be atlocated for the additional cenient plant and about 35 ha
fosr heavy er export onenled industries. ‘ :

63 _Basi.c Considera't'ions for Layout Planning
'Tlle lay(iut plan Of ‘bbrt !'aéililies witl be prepared on the following basic considerations;

1 To ensuré Ihe safely of porl activities, . :

o thc face lines of berths should have onentauons such that vessels ¢an be easﬂy berthed or
dlspatched and are less affected by invading waves. L Sl :

0 each berth should have the space necessary for a basin in front It case of ﬁngcr-type
piess, the distance between the two piers should be at least equivalent to the length of the
‘largest vessel expected under the plan, o TR

O  in the mastei plan; 1he construction of breakwaters should be consldered to pmtect the
basins from waves commg in from the norlh—noxtlmest _ . :

o .the face lines of berths should be so arranged as to dispesse the energy of the mvadmg
waves, and if necessary, some buffer ponds should be planned to reduce the magritude of
‘wave encrgy. : : , U .

o] spemahzed berths for the handlmg of dangerous cargoas suich as oil proclucts should
be located as much as possible, separately from other berths..
In case that such seperat:on_ol‘ berths in infeasible, berth 3551gnment should be rade so
as not to allow a loaded oif tanker and another vessel to moor in nearby berths at the

. same timc. : ‘ : '

{2) To ensure the efficiency of port activities - : C : L
o the- layout of new berths should gwe due cons;ldcrahon to the functional coordination
" between those berths and the exn:,tmg port facitities. This is especnally mlporlant for the
short term development plan. : S :
o each berth should have enough space belung the quay wall for- apmn, transit sheds,
-‘warehouses, roads and other port-relaled facilities. In the case of a pier type public berth,
- the pier should have a sufficient width so as to facilitate ca;go handlmg between the berth
and backup areas. ' J s i
o the layout plan of port famhtles and the land use plan shbuld be harmonized with each
other: S s L

(3) To be ﬂeknble for the future development - L
-~ as much space ‘4§ possible should be rés¢ved behmd fhe bérths to prépare for the fulure
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