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CHAPTER 4. FORECAST OF REGIONAL ACTIVITIES
1-! Popui.ahon and Economic Structure :

‘ ]n planning a port 1t is. impo:taﬂt to pted!cl the change of the economic structure of the
hmterland of the port and estimate its likely \rolume of cargoes. Assuming a l‘uture econom;c
slruclure is a ma;or undertakmg and involves comphcated work. The advance of economelncs has
contnbuted to the mcrease of precmon of thispredicting work. :

Bul té make metric estunatton a great many past data are ReCessaty @ and in plannmg for lhe
Poil of Itene, this is almost impossible: So, with respect to the future of the regional econoniy
concerned, the “Development- Plan™ of the Philippine Government as the basis are used, as
describéd later. As far 45 the ¥esults of compilation and analysis of data collected are concerned,
there are rio faclofs that require any drasti¢ amendment of the “Pevelopment Plan®,

The development’ of Region 31 has been promoted under the Cagayan Valley Five-year
Developmént Plan (hefeinafter feferred to as the Five-year Plan), which predicts the expected
values of dccomplishment in 1987 although the target )ear is 1982. The year of 1987 falison the
target yeat of the development pro;ect ‘of Port of trene. Under the sntuahon, the development of
the Region 1 will teach, in 1987, what the Five-year Plan has aimed al, while the target valuesin
2000, which is the target year of Master Plan, shall be prepared based on those provided in ‘the

Long-term Phlhppmc Dey elopment Plan up to the Year 2000 (heseinafter referred to as the Plan
for lhe Year 2000) ; -

_ The. Fne-year Plan has forecasled lhe populauon of the Reglon in 193? fo be 2,696 thousand
'(Table 4-1). According to the reported value of 1980 Census, the population in the said year was
12,220 thousand, which |s slightly below the forecasted population of 2,208 thousand in the

Five-yéar Plan. The poputahon in:1987i is estimated at 2,730 thousand based on the Census figure

and the increase rate in the Five-year Plan. The population in 2000 is forecasted in the Philippine
. Siahstical Yearbbok 1979, The forecasted populatton (Medium Assumption) for 1980 in the
Yearbook shghtly dlffers from that in the Census 1980, Therefore, the population in 2000 was
: obtamed in lhé followmg mannet: the estimated population for 1980 had been rectified with the
: actyal populatson t‘0r that year, and lhe rate of expected population increase from 1981 onwands
: “ould b¢ assumed :o be the same as that forecas(ed every five years in the Statistical Yearbook.
The &mmaled pépulahon In ‘EQDO 'is 3 830 thomand Strictly speaking, however, the forecasted
populahon for 1987 is different in nalure l‘ tom that estimated in the process of forecasting the
- population for the yeaf 3000, But no paiticular consideration is given o this matter, since such
: dnrl‘erence dces not seem to senously affect further study.
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Table 4-1 Projection of Population, Reglon 11

1975 1978 1979 1980 1 agm 2000
Philippine noms | | 48,5108 S 50,1'?8',_
Region I 1.933¢ 2189 | 2300 27300 - 73830
T | e | o | we | awe ek |
Sousce: tPhﬂippiheYearbdokl')'lQ T ’
H I T 4

The general view on the GRDP (GVA-wise) econontic activities in Region Il is iilu‘sﬁéte_d in
the following. The past activities of the Region ase shown in the followmg Table 42, e

The actual GRDP values for both 1979 and 1978 fulfifl the farget values selin Ihe Fa\a-year
Plan. The average growth rate for the périod from 1975 t6 1979 was 10.18 pereent which is
considerably higher than the larget value of 9. 17 percent, although the yearly values largely
fluciuate in the range between 5 and 15 percent. From the GVA’s sector-wise yiewpoint, there is
a different trend between the farget valués and the actual values. Thal is, the share of the
agriculture sector décreases wheieas that of the other two sectors steadily i mcreases. ‘The dedrease
in the share of the agriculture sector seem to be caused by the fact that an export réstnctlon has
been imposed on the material [0g businéss and that the palay ;Sroduchon has not reached ifs
target level due to delay in provision of necessary irrigation facifitics. On thé other hand, the

indusiry sector’s high growth rate has been supported by booming construction works such as of
the Magat dam, Chico river dam and various irrigation facilities.

Table 4-2 Gross Yalue Added by Region I (1975 1979)

(3972 Pﬁces Mli!:ion Pesos)

1975 1976 B 77 B 1918 B {7 R

Philippine ' ] et | 7o | sases 871
Regonli | 1774 [ 100 | 2050 100 | 2049 [ 100 | 23 100
Agiotire | 1457 | 652 | 10331 s06 | 1062 | a4 | nieo | 405 in16| 467
avstdes | 203 | ur | e 203 | an | oooa | as | ava| eoa| 334
Services 410 | 234 | s9a| 20| ‘és6| 305 | 7] 2% 703 99
Five Year Plan 1,774 — — T M 2,520

Source: NEDA, Statistical Coordination Office, Five-Yeat Plan

Such a change in structural shares in GVA however, does not always mean the deﬁmle
change of economic structure in Region ll Because the scheduled palay production increase,
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which will be secured by successful construction of the irrigation facifities, will help ralse the
production of the agriculture sector, while completion of the construction of the dams and other
related works will inevitably compel the production of the industry seclor to stagnate to some
extenl. The semces sector, although it is difficult o forecast ifs growth, has had no s:gn of
change In due mnszde:at!on of these matters, the GRDP giowth rate up to 1987 shatt be target
at 10.0 percent pér annum, which 1s h:gher than that presented in the Five-year Plan but lov.ér

lhan the acfual values achiev ed in the past years. The predicied GRDP for 1987 is 5,600 mlihon
pesos, whereas the Five-year Plan forecasted it at 4,953 million pesos,

The GVA struciu:e for 1987 is expecled to be Agriculture S0 percent, Industry 26 pement
and Service 24 penent According to the Five-year Plan, the fulure economy of Region H is
defined o that the agriculture sector should be emphasized more than the other two. Although
the Region’s economy isﬁargely dependent upon agriculture at present, the development of the
industry seclor: is’” the mést effective and shortest way {0 catch up with the economlcally
advanced regions of the country Based on this fact in the GVA struclure for 1987, the share of
the industry sector's p:oducllon b_hall be slightly increased from the previous level.

Table 43 Forecasl of Gross Value Added of Region Il -

(1972 Prices, Million Pesos)
, | Growth Rate (%)

1979 198 2000 79-81{ "§7-2000
Region II 2615 | 100 s600 |- 100 | 167001 100 [ 100 | 3838
Agncul:ute 1310 | 0 501 2,800 50 7014 42 | 107 13
Industries 602 | 230 | 14as6 | 26 5,581 33| 109 108
CSenvices | - 703 T 269 | 1344 | 24 | 4035 25 18| 93

In the next step, the GRDP for the year 2000 is estimated. The Plan for the yeat 2000 aims
at comecling the segional disparily in gioss domestic product (GDP) per capita. The tald Pian
" proposes that the GDP per capita of Region 11 should be lifted up to 76.1 percent of the national
average. Judging from the aclual results oblained, the disparity in GDP per capita of the Region
will be nartowed by sonte 10 percent within 20 years. The GRDP of Region 1L in the year 2000 is
estimated at 16,700 million pesos taking into 2ccount the population of the Region in that year.
The estimated value of the GRDP in 2000 means that the economy will grow at the annual rate
of aboul 8.8 pervent from 1987, The Pian for 2000 forecasts the national average growth rate of
the GDP- will bge 8.0 pen.ent Consequenlly, the etpes.ted valuz of 8.8 percent for Region 11 is
cons&deted téasonable,
~The NGA tepost expects the GRDP of the Region in 2000 (o be about 19,000 million pms
which, if reahzed wi]l éonect the reg]onhi dntpanly by 87 percent of 50.
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Table 4»4 Pc: Capita Gross Doniestic Product in Region 11

1.,

e

S R (inpeassosat l972pnc-es)
oo e 1998 0 1976 192 | s 1979 2000
philippines = @] 1617 |-~ 1699 { - 1,756 1 815 1875 | 37249
Regionll | .- 917 1,028 1054 RILE 1222 34,3569
miﬁﬁiy S8 0 < 603 - 4% 4 L6872 682 ' 76_1'1) _

Sonice: 1) The Piad foi tht Year 2000
1 2) Estimatéd from national value and disparity of 2000
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4-2 Condltién ‘of Régwnal De\elopment in 2000

The strucluse 61‘ Ihe reg;ox‘na] économy of Regmn 11 as of 2000 is assumed in accordance with
the Plan for the Year 2000, as stated already.

But to prepare a port plan for the Post of Irene, it is necessary to assume more specnﬁca!ly
the change of the regional structure; particularly the change of port-related economic aclivities,
especially bécause various development projects are being planned or are in progress in hinterland
of Port of Irene and the trends in these projects must be predicted and, if necessary, reflected on

the port plan as a mat(er of course. Hereunder is the assumptton of the conditions of the main
projecls as of 2(}00 '

'Thé 150_1'{ de\‘elofjm'mt ‘plan for 2000, the target year of the masler plan, must présuppose
that regional dés‘_é!o;)mehi taking advantage of the abundant natural resouices is well underway.
‘And the master- plan’must be such that it makes the realization of this regional development
prograim possible: Those of the coastal indusiries which suit Region I will include fish and fruit
canneries, feed mills, cement mllls limestone found in the vicinity of Santa Ana, wood processing
plants and fertilizer plants. These are, indeed, important in that they not only can make eflective
use of fesdurces butialso medn the creation of opportunities for the employment of inhabitanls
its vicinities,r Basi¢ industries formed through the effective use of local resources will be the
: foundatwn for reahzmg heaw and chemical mdmtnes in the future,

= Fishefy iésoufce&' are‘abuﬁda'nt in Region H, parlicu!ar!y the Pacific side. At present, these
resources are hardly utilized due, partly, té the fact that the domestic sharket for them is stil
undéveldped. The E\i“oductidn of pineapples’and other fruit and carabeef, beefl and other meat can
be expe..led to increate heteafter but lhere is no plan {o process them and transport them lo
:olhet aréas idchiding foreign countries. ~
" The Philipplhe éanning industry is at a high level of production techniques, as exemplified by
the produc’tidn of canned pineapples In Mindanao, It would, therefore, be the availability of targe
quantities! 6f ‘superior. water, rather than a technical problem, whether a cannery ¢an be
‘constéucted in the vicinity of the Port of Irene or not. It is also important to clearly deline the



programs of production inciease of fishery products, meat and fruit proposed for the hinterland
of the Port of lrene and arousé the interest of related companies in thesé programs. Establishing
the functions of processing fishery products, nieat and fruit and the mutual supplementation of
producing s¢asons would also be worth studying. In any event, it is consndexed important to
incorporate a fishing port atea into the Port of lrene pro;ect The constmcllon of cannencé is
cerfain to greatly contribute o the de\elopment of i‘shenes, andso0n e t R é
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As for feed mills, the construclion of one is now in progress at provmce of lsabela wnth ﬁxe
object of supplying the hog and poullry groweis in Region I and also exporllng producls to
foreign countries. o SRR I S

Construcling another feed mills in Region Il seems to be necessasy in view of the production
of com in Region 11, the distsibution of consumer aseas and the transportation of products.

A plan lo construct feed milks al three places in the provinee of Cagayan tepoztedly is being
studied at present. It is believed that under this plan, the construction sites are being styd__ie;i
according to the distribution of producing areas and the conditions of transportation of
processed goods. In this consection, it would be advisable to delve further into the merits of
marine transportation. . o R S TP T FEE: SRR I

For the convenience of exportation and lranspoztahon fo othet pa:ls of the coun!ry, ﬁus rmll
had bettes, if possible, be located near port of Ifene. Thus, corn producers and the NFA can
selecl whichever feed mill involves a lower transporiation cost. The consumers will also enjoy a
lower cost benefit. : ;

As for grains, the Port of Irene might be used to receive some of the wheal, soybean cakes,
elc. imposted from the U.S.A. and Canada, thereby easing the congestion of the port of Manila
now used for this purpose. But ja realizing this plan, it is necessary 10 study 'cém‘plicatgd faclors
including the weighing of the advanlages and disadvantages of using the Poxl'lof Irené as a base for
this import, especially in view of the increasing self-sufficiency of: wheat and the pational
network of marine transportation. So, this is put aside in planning the presenl'pdrt'proigcl.- s

There is still no cement mill in Region I, However, timestone is known to'exist in Sta Ana.
The eavironmental conditions for the produciion of cement ate changing. Coal is feplacmg oil as
fuel tequired to produce cement. A cement mill located inland near a limeston¢ producmg area
will be faced with the problem of mass traasportation of coal. The ability to cul the cost of coal
transportation will profoundly affect the competitive power of a cement mill in the cemenl
markel. If a cement mill has to deperd on cecal brought from abroad or from othe: parls Qf the
country, it must by all means be located in a coastal area. T B TR

Further, if coal is to be developed in Region 11, the de\e!0pmenl musl of course, presuppose
lzansportation to other areas, foreign and domestic. In other words, ¢coal must be transpor!ed
through ports. So, a cement mill using coal to be developed in the region must be located on the
coast. A cenment mitl constructed near port of Irene will be cony eni¢nt also for the transporfation
of its products to foreign countries and othet pastsof the Philippines. - . -« .. ;.. .. . v

The cement mill whose construclion at Sta Ana is being studied nzporledly mll ha\ea dall)'
produclion capacily of 3,000 tons. To ensure this production, about 90,000 tons of coal, about



© 900,000 fons Qf-linies'_fone and about 260,000 tons of clay, ete. will be annually required
provided that the rate of operation of the miit is 70%. :

Region 11 produces an abundance of wood. Due, partly, to the government restriction on the -
" export of logs, Ihe export (and domestic shipment) of lumber is increasing. Furthesrmore, the

- produclion ¢ of plywood and vencer, with their hlgh added values, has increased in recent years, In é
the future, it is desuab!e to further diversily products and thereby stabitize production. There
" are, ror_ezgamplg, d,_ers_,ks_chq;ts ,bla:ck_boards and gymnasti¢ equipment that are used al schools.
& Also, there is ;l{gg,‘pqsgibility of producing h_fgh*;lass furniture primasily for expoil to Europe "
* since wood produced in Region It resembles African mahogany. Since these are all products from
- focally available matesials, their productién may well be realized by taking advantage of the -
: existing collection syslem for lumber at Port of Irene although it involves such prablems as the -
. training of Iechmc:ans and the development ofma:kels '
- It is difficult to metrically estimate post cargoés relafed to this but it must be considered asa -
. factor in p!anning the port for 2000. ’ :

The E\:porl Processmg Zone Au{honly (EPZA) and the olher Orgamzallons concemed are
- promoting the establishment of l;enc—EPZ '.
: This project is specili caily lhe eslabllshmenl of an'export processing zone in the area situaled
_ a!ongthe coast from Tapel Rn—er Gonzaga Cagayan to San Vicente, Sta. Ara, Cagayan.

' Initial action undellaken by ﬂle Phxlnppme Gm ernment fowards the realization of the project -
s Pre51denhal Ptoc!amallon N 1265 which annoumes that the 400 hectares of land from the
boundary along Tapel Rwei i(a Gohzaga o San Vluente Sta. Ana be reserved for Port of ]rene‘:
and an Export Processmg Zone that . will be established. Another action is the inclusion of :
. Casambalangan, Sla Ana by the EPZA as one of the areas to b¢ developed and has scheduled
development for- year 1984 And for 1983, CIADP in coordination with Ministry of Public Works
~ and Highways has piogrémmed the phys;cal patnning of the area. This aclivily was provided for
in the regu‘lar budge( ol' CIADP for |983 Last year (1981), survey i the area was underfaken by
the Bureau of lands and for thls )ear parsellar) mapping is currently being undeitaken.

Generaliy, lhe relahcm bemeen EPZ and a port is rather small, judging from the example of |
* Bataan- EPZ because EPZ cons;sls mostly of light and medium industries and does not handle
" raw matenals and products that’ requue mass transportation, Bul this does not deny the necessity
of a port related fo, EPZ, )

) Betaan EPZ wfn-:h is -:Iose lo the port of \!amla uses this port for export and impott and the
~ two plauea an: lmked by | truck lranspoxlahon But in the case of Irene-EPZ, using Manila port for
export and impért is totally ‘uneconomical because of additional transposlation cost. Hence, the
. relation belw éen Irene—EPZ. and Port of Irene will become important.
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The relation between the Iwo cannot yet be clearly seen since the EPZ plan is nof still
concrete. However, the impfovement of Port of Irene is most important as a sales point necessary
for the sealization of Irenc-EPZ, Reversely, the definition of the Srenc-EPZ plan will accelerate
the developient of Port of lenie. The relation between the (wo is clearly one of mutual
suppiementahon S ‘ | |

The effect of. ltené-EPZ on lhe master plan differs by the types of indusiries to be
conslructed for thi¢ EPZ. Ifene EPZ reportedly proposes to process coarse maferials at the EPZ
and expo it lher W o ]apa“' lhc RePubkc of Korea and Taiwan which l;e at Felatively short
expo:led'{guf i;e cither ﬁmshed go0ds or ¢ intermediate processed goods close (o finished goods

These go-ods can hardly be bulk 08!806‘3 The types of goods o be 1mported cannot )et be
roreseen. S :

Containet’ iransportatxon in forelgn trade is de\eIOpmg under a sirict economie pringiple. The
base of iﬁe Pfuhppme forelgn trade container hansporlahon is the infernational pmt of \!amla
Judgmg fn‘)m the geograpbicai ‘distance bet“ een port of Manila and Port of Irene, the volume of
conlamer cargoes esumated from the econoniic structure of the sphere of hinterland of Por{ of
lrene and thé coﬂdmons of the foreign frade container network in Southeast Asia, it is highly
ampro‘bab!é for Poﬂ of lrene to becomc a foreiga trade conlainer base. i .

Domeshc contamer Iranspor!ahon has yearly increased. Container transpostation, started in
!975 between pcrt of Mamla and port of Cebu, expanded the container run network and the
llamportauon volume increased from 44,000 TEUs in 1978 to 134,000 TEUs in 1980. The runs
c-:-nsnst mam]y of duecl calls bem éen port of Manila (North Harbour) and regional pots.

- The amounts of conlamer cargoes handled by the Philippine ports olher than port of \{anlla
a;e by l'ar the lafg&&i at_port of Cebu and poti of Davao. Conlainer runs other than the one wnh
North Har’bﬁur are between Davao and Zamboanga belween Cagayan de Oro and Higan, between
Cebu and . Hoilo and belv.een Bacolod and lloilo. Container ships now in use are as shown in
Table 4-5 They are mOslIy in the 3 000 4,000 DWT class and their transporiing capaculy is
about 130 TEUs. Cargoes now handled by container transpostation comprise general cargoee,
ag,n-.ultural ptoducts ceteals and ammal feeds, processed food and beverages, lumber/plyw oodf
\eneer e, ' o ‘

; !t s, eﬂremety dnfﬂcu!t 16 estimate lhe volume of conlainer cargoes in the total cargoes of
Port -5!‘ ltene as of 2000 Tlus is because of the difficulty in estimating the progeess of regnonal
de\elopmenl in Regxon i and lhe exteat of change of the formula of marine transporiation, for
exampk the usc of sths speciatized in' the transporiation of palay, ete. But in the light of the
\olume of cargﬁes in the year 2000 to be described later, it is small wonder if container ships are
on the'i run beh\eep Porl of Ifene and port of Manila by that time. Let it be assumed that “eekly
semce contamer transportahon is then’available between the wo ports. Supposing that the'size
of ships used in 3,000 DWT and thexr loadmg capacity is 130 TEUs, the annual volume of
container cargoes concemed is about 100,000 tons. It is, indeed, likely thatin 2000 the volume
of these container cargoes will be 100,000 tons or so. The volume may be even Iar;,er, depending



Table 4-§ Description of Domesti¢ Containership Fleet:

. : oA | TEU | Houlesand
Ships DT (m) Capacity Frequeacy . | .

Concarer | 4333 970 | | ManilaiGebu

: ' C -~ 1 | S daysound tiip .
Concarsizr 3 ' 3450 855 126. :  ManflaPavao. -
' '  1days loundtup .

B

Concarsier I 2,400 - 810 130 | \iamjacaga)an
: : o TR de 0,7 days
: lound trip

Concardier IV 1200 653 ' 64 Manila Genenal

round trip

Concatniet ¥ 1,345 6S5.5 - 69 . -].- ManilsDavao, ..
Tdays, tound 1 !np

TLI_otT R

Concsirier V1 5486 970 20 | ManitaCebn
S -5 day's round lnp

(1) P. Aboitiz 3569 T894 160 | ManitaCebu  “t -

Witcon 1 3618 993 122 . | . MariaDavao .
_ 7 _ » 1 7 days lound tnp
Wilcon H 3,400 840 88 | ManilaCebln I]o:lo
o 1= ~9daysround
Wilcon 11§ 2,199 91.0 6 | Mandz Davao- . .
' o * Zamboanga, 89"
. ) da;s round trp -
Wikon IV 4322 1023 .40 . |, ManilaGeneral
. Santos, Tdays
: - touad trp
Wileon V 3738 768 128 1 'Manila Cigayan -
. : ‘ : - de Oxo-Bligany ;.
7~f0da)sround '
: . lnp I
(2) Dora Virginia® 2,100 - 1436 56 - MarulaCebu .
. 3’:$days lound
: trip v
Davao Transport 4300 924 146 - Manila-Davao
 7daysround
1. Manila] Davao ¥
. . N : 7da;1mmdlrip:
Suteon 11 5897 965 124 | MeniliCea

{3) Sukonl 3,500 8318 T

Panay - 1980 83" | - 1065 1 Matili-Divao
10 days round tnp

P-hm?a-Bagolod
" oild; ?da}: B
- tound rip-.: |

San Sebastian aan | s | 200

Source: Manila port project, Domestic tontamer lcrmmal PPA
Note: (1) P. Aboitiz s2nk in November 1980, =

(2) Dona Virginia is 3 “luxury container — passenger ship™,
(3) Sukonl waslost due to l'onndermg in Seplembes 1980

Santos, 7 days - |-

S daysround teip _-;

* 6 daysround tnp =




on the economlc development in the sphete of hintestand of Port of Irene, and container ships of
the § OOO-DWT c!ass may be on lhe Manila-Irene run,

E

Feasﬁnluy study has a!ready been made l‘or the development of black sand. Accordmg to the
repori ¢oncerning 'this stidy; the plan proposes to develop for 15 years the approximately 9,000
thousand tons of black sand deposiled along the coast from the estuary of the Cagayan River to
Cla\ena The black s:md wdl be !ranspoﬂed overland by trucks from the place of mining to the

point ol' shlpment ‘at C!a\rena and exported fi rom there by 30,000 DWT ore carriers. The oulline
of this project donceméd w;th the port plan isas follov.s

Amount to be mmed : _ | Approx 10,000 thousand tons
Penod of mmmg T 15 years
' N Annual shlpmenl A 600 thousand tons
S!oc‘kpl!e N A TR 200 thousand tons
Maxnmum he:ghlofstpckpﬂe o v m
_.We;ghl per umt \olume o 2.6 m?
Ca pacniy of cargo handlmg _ L _
_ equlpmenl used ror loadmg o 00YR
- Qre carriers 20,000 — 30,000 DWT
Fultdraft =~ -92m-—-—-103m
'Planﬂeddepth’ R 13m .

I}etalled studles ale nec&esary to see it porl fa&‘dmes meeting the ab(ne plan can be
conslructed at Port of !tene Bul Iha success ol‘thls project seems to depend on whether the cosl
of Iand (ransportahon fron’: lhe p!aoa of mmmg to Port of lIrene can beabsorbed by the expost
rmned economtcaiiy etast on Ihe east qde of lhe ‘estuary of the Cagayan River and whelher the
cost of land lrmsportallon fmm the west side can be absorbed. It can be said that Catambalaean
Bay has sufficient space necessary to provide lhese facilities.

It can be expected that, with the progress of development of the infrastructure in Region I,
main roads refated to the Port of frene will have been completely improved by 2000 and have no
difficulty in the ude by heaby tricks. Also, it is believed that power distribuling and fransmilting
equipmiént, wated supply equipment, communications equipment and other basically necessary
“equipment of a ¢ity will have become available to the exlent of supporting regional development.
These' can well be Achicved in view of the steady growth of the Philippines economy and the
degree of accomplishment of the Five-Year Plan.

Among of these infrustructure development plans, the energization program in Region 1l is as
follows:

 ‘This project - is phased into three stages to be accomplished in a span of 10 years stariing
1979, t‘hro‘ugh Iarge capamy hydroelectm plants in Magat and Chico River and the Ambuklao

Power Plant.:
TR
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ist Stage 1979-1982:

Al this stage, all municipalities in the Region will be linked wuh each OIher by l3 2 KV (runk
distribution Jines (69 XV (transmission lings and sub-stations will be provided in some
municipatitics) and fow voltage distribution lines will be extended to cover niain barrios in each
municipalily where high investment efumency can be expected. Residential elecmﬁcahon rale
will be 33.6% by 1982. : foes .

Al this stage, the power plant at Magal had been sw:tched on last Seplember 9 198! whlch
marked thée Mow of electricily rom the Magat River hydro-etectric plant to sene Regmn 1 and
this month {February, 1982) instalfation of distribution lines had been conapleted in Sla Ana,
which star{ed the energization of lhe town. : s

2nd Stape 1983--1984: : . i

In this sfage, distribution lines will be built in all the barrios and the rafe of tészdenhal
electrification will be raiséd to 50% and the necessary facilities for supply of powér to irrigation
projects, industrial plants such as agricultural processing plant, ice plant, ‘sugar reﬁnery, sawniil}
and public facilities, all of which are expected to be developed by then, will be provlded in 1984
Three additional sub-stations will be reqmred at this stage. : ;

31d Stage 1985 -1990; : IR
The rate of residential electrification in Region I will reach almost 1005/%13)(1990 and
extension of fransmission lines, instatlalion or expancion of sub-stations and lexpansioh of
distribution networks will be carried out to meel the increased demands 6]' irtigated projects,
vatious industries following the expansion of industrial activities and public f_acililﬁ and also of
the festiary industsy including educalional, tecrcational and fransportation fa‘éiliﬁes for

modernization of communities in Region . Five additional substations wifl be pronded at this
stage.

4-3 Fulure Prospect of Ports in Region 11

The PMU Irene is the authority to administer all of the ports localed in Region 1. The
cargoes handled in the ports under the PMU rene administration amount to about 200 lhomand
tons per annum. The major handling items are material wood and p-elm?eum products. The m;d
authority administers ten poiris in the Region, the main porls of \\htch ate Port of lrene, po:t of
Aparri, port of Claveria, and port of San Vicente, There are no ‘well eqmpped port l‘ac;lmes

except Port of Irene in the Region. The PPA has a plan to upgrade Porl of ]rene but there are
only maintenance plans for other ports. :

Post of Apartri, with long history is provided with such organizalions as customs office,
quarantine, etc. The cily of Apan, developed as 2 distribution centei of \'ariéus’édod§ m lhé"afréa
has effective commercial functions such as financing, wholesaling, and collecting information. In
addition, the cily is located so conveniently at the northern end of the Pan-Phitippine Highway
that it has an advantage in infand transpoitation. Consolidation of the necessary port facilities is



essential to de\elop the city as a modemn port city. Port of Aparri has been handling a
considerable amount of material wood and petroleum products, which is expected o be the main
cargocs in future as well. Upgsading of the port of acilities, however, may be difficult since it

enfails a farge investment and furlher development of the port is haidly expected either
quantitativ ely or qualitatively,

Port of C!a?eria is ofﬁcially' a goverament contsolled port, but, in realily, it is managed by
local enterprises. Main cargoes are limited to logs and wooden producis. They are offloaded due
to fack of the necessary port facifities. The future development of the hintertand and increase in
handling cargoes can be little expected even if post of Claveria is benefited by improvement of
the road network Vbetyveen Claveria and Magapil. On the other hand, when the transportation

facilities are imptoved,- it is more likely that the straw effect of Port of Irene would be
strengthened.

Port of M_aconécbh is privately operated and it specializes in the handling of the wooden
products. The road network belween the porl and its hinterland is exfremely poor and this

unfavourable situation is expecled to remain unchanged, preventing the porl from functioning as
the keystone for the de&‘glapment of th: atea.

Itis lmpmbable that the I‘unctlons Of porls undet PMU lrene, with the enephon of the Pori
of Irene, wilt have greatly chaﬂged by 2000 much less by 1987. Thus, cargoes in Region IT will
be increasingly altracted to the Port of Irene when it is improved, the local goods collecting
strcture is slreﬁglhene‘d and the level of various services af the porl improves. With the growing
tendency for cargoes r_elatéd t0 Region 11 to be concenlrated on the Port of Irene, the other porls
will function as a feeder port for the Port of Irene. Particularly, the Port of Trene will be central

to the flow of foreign trade cargoes and it will also be necessary to initiate measures aimed
deliberately tO'encourage this tendency.
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- CHAPTER 5. PREDICTION OF PORT ACIIVITIES

5.1 Cargo Trafficm 1987

1. Macroscoplc Bsmnanon of Cargo V(rlume

’rhe cargoes generaled - in" the hinterland are closely linked wnh the regmnal econonnc
ctmhes. ln general rorecasi of the amounat of porl handling cargoes is made on the basis of the
economuc :ndnces, The lndlces comnionly used for such estimation are those of populahon, £105s
;egnonal dé\elopment produc( and production of manufacturing and minings. When no major
changes in regional cconomw structure and social structure are observed, yearly yalues of these
mdlces and fhe amount ol' the port handling cargoes can be employed for the estimation,

The macrov:Opic analysm of future amount of the port handling cargoes in Port of lrene is
hardly possible by ‘the cdmenhoha! méthed,- bedaust for one thing, thé yearly dafa are not
awal!able In addmon, Smce the hmterland of cach port in Region 1l overlaps and thus ambnguous
:I lS log;cally 1mp0$sd)le té &stunale lhe amount ofthe cargoes at Port of Frene with reference to

1 In rnaking necessary eslunahou the cargo volume of the entire PMU Isene in 1987 is i“rsl
eshmated in relahon to the economlc :ndtces for Region il and the cargo volume of the cross
sechon The remair-der Obfamed by deduclmg the present cargo volume of ports under PMU
[tene olhet than the Poit of lrene ftom this eshmaled value is déemed to be the cargo \’olume of
lhe Pofl of Irene in 1987 Thss is based o the asumphon that the cargo volumes (port capacity)
of poﬂs olher than the Port oflrene in 1987 are the same as their present cargo volumes.

'I!_ie first method emﬁplOys thg_re}a!ii)ns_xhip between the cargo amount kandled in PMU Irene

in i9'§19. and GRDP of: Regipn 1Lin _19]9-{Ihe cargo handled in PMU Irene in 1979 totaled about
2188 thousand tons (including 20.8 thousand tons for Port of Irene).

| Table 1 Cargo Tonnage of PMU Irenc, 1979

OO T Apard | Iiene T Chaveria Maconacon Tota}
Tade S Sl BRI R : 7
Domestic 1726888 | 2968 414 0 83827
F&éiéri""? Sl onessz o783 | wess 24,694 134,708
;Told 1 4917 i Thos01 | s | e 218,535

Soume !979 Sul;slica‘l Ycubcok.

On the assumption that the amount of the cangods increass along with the growth of GRDP
of Region N after 1979, the amount of cargoes to be handled by PMU Itene in 1987 is forecasted
469 thousand tond. If thé capacity of port 6f Apatri and other existing poils in the PMU lrene

_.4?_.



remain unchanged until 1987, the andunl ‘of the cargoes (o be handled 'at'Port of Irene in that
year will be about 271 thousand tons. For further information, the rate of increase ol’ihe Cargo
handted by Port of Irene to the GRDP growth rate in the Region (elastscnly mdex) is I 006

The second method of estimalion employs the poputation factor. Per capita amount of the
port handling cargoes of the certain regions is assumed fo have atiost the sane value in any given
tegion under the same conditions in terms of economic séale and s(ructure, and geography. As
shown in Table $-2, there is a considerable difference in the valués of pér capita cafgo ameunt
handled by PMU San Feémando and PMU Leégaspi from that by PUM Irene. “Thé difference
indicates that the econontic struclure ‘of Region 11 is such that the dependency. on ihe maritime
transportation is minimum and that the PMU frene is less aclive in its port fransaction.

Table $:2 Per Capita of Cargo Handling 'v'oim by 'lei'Jﬁ C e

PMU Region Ohotony | 108k (%iztﬁad) LP"E;‘;Z‘S"('_.
San Farando 1 1,216 3,20 .- 0390
fene n o 219 1904 | ot
Legaspi v 40 394 | e
Taclobhan vilt 1,208 2600 ¢ .| -,0465,
PPA  Philippine 75,443 . a8 -

Note: Per capita of Cargo in S2n Fernando is 0.207 to the exclusion of copper and related items. & . -

If the economic structure and the living slandard of a given region db not ¢hange from what
they are at present, the port handling cargo amount will increase at the raté of the pdpitlation
growth. Generally, both the economic structure and the living standard c}\ange yeaf By year and
the increase ratio of cargo amount exceeds the rate of populahon growth and this teend is
particularly remarkable in the dey elopmg regions. In the case of PMU 1rene, hO\s éver due to the
delay in provision of social infrastructure to supporl porl aclivitics, the lncrease rate of porl
caigoes is fower than that of the economic expansxon and de\elopment When the per capna
cargo amount o be handled by PMU leene in 1987 is assumed (o reach 0. 161 the a\’erage of
PMU Irene present value and that of geogtaphtcally similar PMU San Femando (excludmg coﬁpﬂ‘
and related items), the amount of porl handiing casgoes by PMU irene in 1987 can beesiunaled
at 436 thousand tons based on the per cap:la cargo and population. The a\erage gmwth faff
between 1979 and 1987 will be stightly below 9 percent. If oiher po:ls ‘in the PMU Il‘e!‘re

conlinue to handle approximately the same amount of cargoes as’ ptesent lhe éargo amount
handled at port of krene will be about 238 thousand tons in 1987,

2. Selection of Major Cargo Item to be Handled

S UL PR £ RO
A TR S

Study of the kind and type of handled cargoes is lmpoﬂanl in port p!annmg 'nxe major
cargocs handled at Port of Irene ate estimated with referénce to the data and informatijon on the
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national frend and to the regional characteristics because no substantial data are available for Port
of Jrene. According t¢ the 1979 Statistical Yearbook (PPA), conventional cargoes handled in

large amount are listed in Table §-3.

Table 5-3 Major Cargoes Handled at Main Ports in the Philippines

£, Base Port Sub Port
Outward - Coth Copia
* General Cargo " General Cargo
o Copra Emply botiles
:. Palay & Rice Palay & Rice
Consums goods Com
Emply botiles Molasses
L'A'zli_:';'al'feé'ﬂl—s' B Live 2nimal
Sugar Seawedds
h '_'Gther'c'e;é!a!s‘ Cozl
“ Boltled eigo Fertilizer
lfm‘ud _:-: C . Gene{al Ca.rgo General Cargo
' Pelldewnl’(oﬁuds Boltled Cargo
" Copra |  Petrokvin Products
o Consume: Géods Festilizer
Cement o Cotn
Palay & Rice Consurres Goods
Bottled Cargo Palay & Riee
Lumber & Logs Mefal & Metal Products

" The items ¢ited herein are dassified into four categoriss. Coin, general cargoes, copra, palay
and rice ¢an bé found in all four categories, and ¢onsumet goods, emply bollles and botile
cargoss can be found in three categories. :

They seem 16 be thie major items in maritime {ranspoitation throughout the nation.

On thé other hahd, Table 54 shows the Caigo items whose aggregate amount is more than 80
petoeil of thé tofal acéording 1o the Commodity Flow Sunvey in 1975.

This tablé lists the major cargoes which flow to and from Region 11 by fand in other words,
these commaditied have a'close relationship with economic activities in Region Il
-~ Since’ the purpose’ of preparing this table is to know the general oulline, no seasonal
adjustment has been made. '



Table 5-4 Major Cargoes by Land-Freight (Reglon I} -

Ouiward Inward
Processed Timber 516% Beverages S e
Palay 135 o Petioleum P'ﬂi.)diuc(s: T : b 189 -
Rice 62 . Cemenl S : 1790 -
Logs and Forestry 52 Meial & Metat Hanufactére . . 74: :
Unimilled Corp 39 Processed food co L 10
Milled Cotn "33 Fish .~ . o 6.9§ :
' 837 o osse

Source: Nationa) Transporiation Syslem Study, Commodity Flow Survey, Septembér 1975,

Taking into atcount the major cargoes found in bolh the sea- I‘:elght and land frelghl the
present siuation of cargo handling by PMU Irene and the duecllon of de\elopment of Reénon 1,
the commodities that are {0 be conveyed via Port of Irene are presumed to be palay (réug‘x nce)
coin, pelroleum products, cement, ferlilizers, logs, lambers, vencer, ply“ood sugar, molasses and
others. Boltle cargoes (bewrage) although a major item in slahsl:cs is not included in the aboxe
The reason for this omission is as follows. Port of legasp} loca!ed al the soulhem end of the
Luzon istand, have been handling bonled cargoes, havmg the same achantage that th Iand
transportation is available. Therefore, the boftle cargoes could be a majos ztem of Port of lrene
However, considering that post of Legaspi has re- expo:ted lhe said cargo and that Port dl‘ lrene

has not established commercial practices related to the dealing of the boltle cargoes, il is 6m:ﬂed
{rom the list of the major cargoes at Port of Irene, in 1987,

i

3. Forecast of Amount of Port Handling Cargoes , -

The amount of post handlmg cargoes is forecasted, in pnnc»p!e, I‘rom the produv.llon
(consumptlon) of Region H in its refation to economic md;ces or fo the past economic tesulls
taking into account the market conditions and port conditions in PMU Irene. For sOme Cargoes,
it is necessary @ compute the amount in province of Cagayan from the production
(consumption) in Region 11, based on which the amounl of cargoes at Port of Irene is eslimated.

The amount of foreign trade cargoes is estimated refetring to the ratio of the 1mpo:l{exporl
amounts to the national production (consumption).

(1) Wood preducts

In Region Il, the production of wood products, mlh high \alue added has been on lhe
increase with the exception of log on which the export restriction js imposed. But log production
has slightly declined. The reason for the decline is not clarified, about whether the: forest
resources ate becoming exhausted or that the forest f0ads and other infrastniclures have nol been

well provided yet. The estimalion loz the yearof 1987 is made on the assumphon that the fo:es!
resources would be sufficiently secured for production.

|



- Table 5-5 Production of Wood Products in Region II

R ST S (000 m*)
T og - Lurmber _ Vencer Hywood
15 .. | osse - ] 2 9|

L1976 o 28 ) 494 43 a0

e . 840 376 28 2

1978 1 e | 594 a1 30
1979 s | am 52 35
1980 - 916 | 384 - —

' ""Souwe mvi’ln\emalpapé;,AnnuuRepm 1980(BOFD) - ot

' Ré‘pid increase in pro::es.sed wood production has been observed throughout the country ’lhe
a\erage ‘growth rate ‘of lamber, ply\aood and venéer production in the past five years in 9.8
pemenl 15.7 peruenl and 2.0 percent respectively. The production growth fates for plyv.ood
and vendet in Regmn Il are 165 percent and 129 percent, while the average annaval lumber
production in the past five years is marked by 450 thousand cubic meters, although heavily
l‘lucluahng from yeat to. year,: The frend of plywood and veneer production in Region 11
conesponds to the: increéasing trend of the nation, which makes it possible to estimate the
production of these items in the Region for 1987 on the basis of the rate of production i increase
in 1979. Plywood and veneer production in 1987 will be 118 thousand cubic melers and 137
thousand cubic mefers, respectively. -

On the other hand, lumbet production in the Region in 198? is eslimated al 500 thousand
cubic me!eis, thé amount slightly over the average in the past years,

-.'The log: requiréments for producing the estimated amount of processed producls \’-l“ be
1,370 thousand Cublc meters, which slightly exceeds the maximum requirements in the pasl five
years in the Region. The proposed log requirements, however, are equivalent to 50 percent of Ihe
maximum al'owab!e ¢ut in the pas! well within the potential in Region I,

Fu'rlhéﬁﬁéie-,'ih'é‘ _amdunt éf p‘r’otesséd' wood products to be handled via Port of Irene is
- estimated. Port of Ifent is to deal primarily with the products of province of Cagayan considering
the 10ad ténditions, conventional business piactices, transportation costs to Manita, ete. For
reference, the export products are commonly quote'd on the FOB Manita basis which means that
the inland freight is borne by the manufacturers. Interview survey conducted in the Region has
revealed that the inland fn:ighl to Manila costs about P20/m?, while that to Port of Irene would
be S0-70% less. Under the situation, it would be expected that a greater part of products
originated ln “fiff)?iﬁce of Cagayan could be handled via Poit of Treae. The production in province
of Caéayanfc‘atnzﬁe eslimaled based on province-wise forestry product ¢capacity of Region 11,
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Table 5-6 Forestry Produét Capacity of Region 11+

[ Province Saw Mill (000 BDF) Plyweod (Sq.F) | - Veneer (Sq.F)
Cazayan 232 616 Y 7 B
Issbela 463 192 - .256 .
Nueva Vizeaya 165 o B T Hl
Quirino 91 -0 .. 0 o

Source: Wood Indusiry of Region Il 1979,

i

A greater part of the Cagayan producls would be handled \la Port of ltene Ho“c\et,
particular altention should be paid lo the (ranspor!ahon of the process wood producls originated
in Claversia, the western patt of the Cagayan. _

This is because there arc some problems with Iraffi¢ conditions bglween® Magappit: and
Claveria. Although the roads ai¢ sul‘ﬁcienllj" wide and the embanknient in relatively good
conditions except for several places, there are 10 temporary w‘éod bridgés"wiﬂi theé mmaximim
loading restriction of 8— 10 tons. ' T A It R SR .

Ongoing road rehabilitation works are expected to successfully improve thé road condnllons
including embankment consolidation in the future. For estimation of thé amount of cargoes in
1987, however, Claveria products is excluded from the cargo to be handled in péﬂ of frene,
taking the unfavourable road conditions into a¢<ount. :

The production of province of Cagayan {excluding thaf of Claveria) is estimated at 67
thousand toris for fumber, 37 thousand toas for plywood and 35 thousand tons for venees. The
expord amount of these producls is estimatéd on the basis of the processed wood products export
ratio to the tofal national production. Difference between production and export is doinestic
consumption, which can be classified inlo the consumptmn in thé productldn area ‘and the
consumption outside the production area. o bow B T e

The amount of cargoes handled via Port of lsene can be obtained by deductmg lhe amount of
cargoes handled via port of Aparri fiom the sum total of export and consumption outside the
Region. The consumption within the Region is supposed o be 1/3: of the total domestic
consumption for lamber and 1/4 for plywood and veneer, respectively. The‘é.xp_eéléd processed
wood products to be handled by the port are, for expori, 17 thousand tons of. lumf}ei, 29

thousand lons of plywood and vescer, and for outward trade 33 thousand tons of !umber and 32
thousand tons of plywood and veneer. : T S R R S

(2) Logs . S : 1 DA
In addition to unstable production, expost restriction has been imposed on lhe log busme&

Hence, increase in 10g expost cannot be expected, whereas increase in outward b_usmess may be

expected to some extent. However, as the processing of the forestry products is most beneficial

(o the economy of Region I, it is difficult to foresee fundamental changes in the amount of
outward bound log.



- The amount of ntaterial wood handled at Post of Irene is affected by the amount handled at
anchoragé in’ post of Aparri to a'certain extent. This means that there would be a possibility of
transfesring the cargoes fedm port of Aparri to Port of Irene, This will be feasible considering the
Joading’ charge and dénm'r'age cost ‘of vessels. However, judging from the conventional business
practice of invVesting in the timber basin at the back of port of Apasri, the situation will not
changs in the near future, Thus, the log handling amount is expected to be 10 thousand tons for
exporl and 20 thousand tons for oulward trade taking into account the results in 1979 and 1980.

B I P S T P s _
. Table 5-7 Logs Carge Volume Handled in PMU Irene

, (000 toa)
‘Expoit - Culward
Na:ﬁébf!’o:t e 980 | 1980
P BT N TR P 186
Apa;ri oo es s o 93 13.7 219
Cia'reﬂa BUER TR PR | S F A 28 30
: _!s!aoonaeon s 2l _:__‘__,; 19.9‘ . 441 : @ - 1.0
Tolal ¢ . . ﬁri.; I 11, i 1682 19.2 445

 Source: PMUfrede

3y Cement: = 0 0 5 : ,

The national cement product:on has marked over 4,000 thousand tons per annum for the last
few yeéars, 70 perient of which is produced in Luzon idand. The national consumption has kept
the level of some 3,500 thousand tons annually for the recent years. Difference belween the
production and the consumption Is the expoit. .

. The share’ 6f-‘cbrist‘lm'p!icm in Region H to the national production can be oblained by
calculalirig the rate of GVA of construction in Région 1 Lo that in the whole nation.

Cement-- consumption of Region Il in 1979 is estimated at 192 thousand tons. And
approximatély 87 pércent of the GVA of construction in Region 11 was reportedly yielded by
Magat and Chico river dams and variely of irrigation projects. There was also a report indicating

" that Ihese’p’féjecis' had consumed about 160 thousand tons of cement in 1979. These reports
prove that ceme_nt cénsu‘mplion by pn‘vate enterprises is extremely low.

’l‘ab!e 5-8 G\'A Conslructnon of Region I, 19761979

(In Million Pescs)
Yar | Pphibippines Regica Il
1916 . B SR S.?Sfi 262
1978 R 5953 . 321
1979 o 6,368 423

Source: Philippine Yearbook 1980 NEDA, CIADP



Consumption in 1987 can be estimated by the growth rate of GRDP in Region Il and
consumption in 1979, However, 1979 should be considered as an unmual year .in_cement
consumption as mentioned previously. Consequently, some adjustment is required. As a general
rule, the public works play a vital role in uplevelling the loc¢al eéOnomj' in less developed regions,
Thesefore, it is safe to assume that there will always be made subsla'ntial amount of publi¢ works
even after the completion of the dams. Upon this assumption; the cement consumplion in’ 1979
is estimated at 112 thousand tons and that in 1987 at 240 thousand tons. " R

The markeling channel of cement has nol yet been del‘mtely cstabhthed bul a3 m:nimum
transportation cost systein seems 16 be estabhshed bélween the pfoducérs and the consuraers,
considering - ‘that the retail price is said 1o be fixed. Most ¢ement faclories are concentrated
around Manifa, and in the north tuzon, only lwo are located near San Feméndo The' d:'s'!‘tibuhon
of cement factories in Luzon indicates that lhe transpoﬂanon of the producls is l'uily dependent
upon trucks. The report of “Commodn(y Flow Susvey, Sep!ember 1975” reveals that lhe
amount of incoming cement to Region 1 has geached 17 peuenl of the total truck-ltansporled
incoming cargoes. Under the situation, there wdl be ht(le possnbihty to com'ey cemént by sea fo
the Region, much less possibitity, because 0!‘ the cost factor, of usmg Porl of lrene for cemen[
exposl. Therefore, it is assumed that cement 1o be exported fiom the Regmn will be nil i in I93?

and that inward consumption will be only five thousand tons for \ety hrmted lo-ca! use’ around
Port of lrene.

Loy ajrae -

{4) Sugar

Cagayan Sugar Corporation (CASUCO) is the only one sugar plant located in the forth
Luzon. The raw sugar production of the CASUCO was 22 thousand tons in 1979, which accounts
for about 30 percent of the production capac:ty (4000 t/day) of the CASUCO. It is pointed out
that the low productivily of the CASUCO results fiom i) inadequaté planting saaterials, ii)
inadequate irrigation facilities and i) lack of skilled cullers.: These  factors, : which are

fundamental problems in faciory opetahon will seriousty affect the prodm:non increase in
future, -

For the production forecase for 1987, it is necessary to 'estimate the ¢hanging Ctopping
acreage of sugar canes. The Five-year Plan proposes that 12 thousand hectafe of -fields be
prepared to supply sugar canes sufficiently to the CASUCO; it is encouraged that } 2 thoussnd ha
of field should be secured as soon 25 possible, because the plant is already equipped With the
annual raw sugar production capacily of 70 thousand tons. The adverse factofs which hampef the
expansion of sugar cane fields, however, will not be eliminated easily in a shord period. Undet the
sttuation, the cropping acreage is estimated to increase by 50 percent by 1987, For reference,
500 ha of fieldswas expanded between 1978 and 1979. T

The yield per unit acreage is a pretequisite for the estimation of sugar cane produchon The
national avefage of lhe yicld since 1947 sanges from 40 to 60 tons pet hectare with c0nstde{able

fluctuations by years and regions. The average yield of Luzon in 1973 was 49.2 (/a, ‘while it was
reportedly 31 tfha around the CASUCQ (1979) _ RE

SRS A
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The estintation iri this study is made on the assumption that the average yield would come up
to 50 t/ha in the whole Luzon island in 1987 with considerable productivity increased, Based on
the above-estimated yield, the raw sugar production in 1987 is forecasted 2t 43 thousand tons,

B Table VVSi-QLA#erége Yietd of Sug;aréahe

7 ;P'I-q’li;fipinés " Lizon

e 1913 1974 19
Planted Atea(ha) - iy i (A) |- 0 434733 468,283 08192
Cancﬁoducﬁon(iOOOl‘C) @ 22640 26,034 5319
—Sugu Produgtion (lOOOST) € 1. 4 2695 _ 559 .
BIA) cis208 00l ssae | a9
(CIB) R B 00937 00953 -

' Source Slahstlcal Senes oh S!-;at Volome V'
Nole ST = 1 skoit ton = 907.1 K;

TE T g
Sugar ptoductd by the CASUCO has been transporled by trucks to lhe Metro Mamia sphere
The poils comrolled by ?MU !rene have never handled the (‘ASUCO‘s products. It is the
\‘ASUTRA pohcy that determme whether this sitvation will continue or nol. But the

a;sumphon here ;s made wuh reference 1o the export ratio, that ali export cargoes are to be
handled via Port of lrene '

’Ihe share 0f expori in the pmduchon for these threé years {(1977—1979) exceeds 60 percent
on an a\erage whlch has been largely affected by the export volume in 1977, (The said share
l’mm 1975 to 1919 is about 57 pércenl on an average.) In due consndetauon of these matten, 50
percent of the CASUC‘O’s prod‘ucts is a<sumed to be exported via Port of Irene in 1987, s\hlle the
ba!a ce 50 percenl will be’ ttanspoﬂed to Manila by comenllonal way of frucks. The amount of
expo:l is 22 ihous.and tons. The quahty of the sugar p:oduced in the country is highly e\a!uated
in the mlemahonal ma:kel and the prospect of exporhng CASUCO's products is bnght
Hov.e\er, most of ‘the' sugar mporhng countries of the \\Oﬂd have the pneumatic wnléading
facilities in theu ports and do not welcome products in bags. The prerequisites of Poit of hrene

for its successl‘ul mgai ‘expdrt (rade are not only to ¢xpand the sugar ¢ane cropping acreage but

to be pmﬂded with the modern port facilities to meet the requirements of the sugat imporling
counlsies, P

Tab!e $ 10 Produchon, Exporl and Consurnphon of Sugar, Phi.bppines

(000 tons)
‘ e Ploduchm ";'" : Expoct Coansumption Stocks
1917 . 2en 28187 963 818
1978 “Tamn 1,142 1,087 362
19, ,..?.390, 1,487 1,159 936

Soutce Sul:slical Bulietin,




{5) Molasses ! _

The production of molasses can be estimated easily from the consumplion of sugar canes,
Namely, 3/100 of molasses can be produced from sugar cane b, Therefore, the production of
molasses in 1987 is estimated at 14 thousand tons. Field surveys conducted by CASUCO revealed
that about 60 percent of molasses pmduclson has been e\(ported and all of the exported
molasses was shipped from Port of Irene. Molasses for domestic consumption shall be transporied
by tank lorries. The estimated export amount in 1987 § is aboul 8 thousarid tons. ~

(6) Patay (Rough Rice) _ C

The palay harvest area has been decreasing fecently (Table 5- ll) The reasons hax’e not béen
thoroughly investigated yet. The actual palay harvest aréa is smallés thaa planﬂed; whkh is
probably due to the delay in the irrigation piojects such as Magal River Multi-purpdse Pioject
(MRMP), Chico River Irrigation Project (CRIP), CIADP, ete. According fo th_e_o'ri_ginal_schedtiﬂe,
the MRMP project was for the 1982~1984 period and the CRIP will have been completed in
1982. Actually, however, completion of these projects are considered (6 Iaké'aﬂéthé: seven y‘éars
of $0. L Lo L
These projects, although behind the schedule, have been steadlly pmgres:.mg Therefoze the
hasvesl area in 1987 can be estimated on the basis of the aclual acreage in 1979 and the 2 average

annual increase rale (I979 1987) set in the Five-year Plan. The hanes! area eshmatcd for 198?
is 500 ha. : , o :

Table $-11 Palay Preduction Region I, 1915_—._:975_ D

Hanvest Area Pxodj;_c_tion . A\w eY:-e!d

(000 #1a) Coonm S| %{Ha)
1975 4140 1960 | 192_ o
1976 4187 o & Tiar |
1977 4326 | sizg | 1
1978 4133 | s87 | . gy
1979 4161 | Cees 233 ‘

Sonrce: Five Year Davelopmeal Program (1975), Phihppm.e Agrcullure Fact Book (1976 1977),
BAEcon (1918, 1919).

In the next step, changes in the avetage yield aie studied. The yleld has been sleaddy
increasing with the improvement of farming (e;hn‘quet, execution of Mass.agaha 99 advandemént
in feitifization, and expansion of irmgated area. This trend is expected (6 éonhnue in Muture as
well, The expected average yield for 1987 was computed based on the actual results in 1979 and

the actual average increasing fale of 4.95 percent (1975-1919). The average yleld in 1987 Is3 43
MT/ha, and the patay production in 1987 is forecasled tobe 1,715 lhousand (ons.

The sclfsufficiency rate of rice in Regton II was 355.4 percént as ol‘ 1979 I l930
pmduchon increase made it possible l‘or the Regnon to export about 218 lhouqnd bags of fice

. o,



(equivalent to’ 11-thousand tons) which is equal to 17 thousand tons in palay. The palay
self-sufficlency rate in the pation is shown in Table 5-12, which indicates that Region IV and
many other regions have suffered from palay shorlage.

Region I is a supplier of palay and is considered to be the lasgest source of its supply to
Region Iv. What should be used as the means of transporiation of palay from Region I to the
consumer areas 15 a major pfbblem It'éan be presumed that, in the past, all was lranspoiled to
the consumer areas by trucks, A’ port of palay was transponed to Manila is believed to include
whal was han':hlpped by sea via the Port of Manila to other areas. To cite an examp]e rice
e\por(ed in 19803 was nol :outed throug‘h PMU lrene

Tab!ef_s-jz Patay Production and Consumption by Region 1977

Population © | Production “Consumption | Susplus/

L : (IIIO pefsons) (000 M.T) (000 M.T) {deficit)
Region 1 : 3510 11 552 @1
RS IUUE B A | 313 337 476
om0 asse | 03 729 306
I R TT T R N 1,506 (©936)
I AR BE =TT 68 - 532 126
< ¥l 1 4sss | 89 5 150
Y 3674 132 578 (446)
Vil 3323 . - 33 491 (258)

1X ) 2,263 319 356 Gn
cox s ases | 200 408 -~ @o1)

D R F3080 ] 310 ass (75)
XH r7 I 528 351 177
Totd [ o deem 6,454 1,336 (882)

- Source! Phlhppmé Year Book 1979 (Popu!alm) Phillppu‘c Year Boox 1979 (Production),
Calcula!ed fiom Pop-alahon x IOO 7 kg/Cap fyear & 0.64 (Corsumplion)

TheshaI%Of haneél area and storage capacity of province of Cagayan to Region Il afe both
 alitile over 20 peféént as illustéated in Table $-13. It shows that Cagayan is not a main geanary of
pa!aff in Region: I1. Such geographical conditions and consideration of the transportation cosl
may havé ésiabl xshed the transportalion praciices of palay.

Progtéss of the irrigation projécts is well expected to change transposfation routes and means
of transpor tauon Bul with this change of transpoiling conditions, it becomes necessary to make
physical . facnhly iniprovements, such as the imptovement of warchouses and roads. It is,
therefore, assumed that all palay for domestic consumption — bul not palay for export — will be
transported ovesland in 1987, asin the past. -

The palay exporl is eaumaled at 40 lhousand tons since the produduon is supposed to double
m 1987 E P I : _

' “-.35’.-_.-_ i BT R



The minimum expoit value is quoted herein, because Region 1 is located ‘close to the big
consuming arca Region IV and per capila consumption is ‘expeécted to increasé largely, although
Region II itself will be able to secure conStderabIe surplus of palay for expo:l

Table 5-13 Shares of Harvest Area and Storage ‘Ca'pad-iks- ol'(:agayan '

to Region
ManvestAsea . | stogage(;ap@d(m o
Cagayan 244 . 222
Oihars : 756 _ s
Total N LT leo

Sourge: Grain Business Profile 1975, NGA and Agriculture Profile 1977, CIADP

(7) Com ! .

The harvest area of com in Region i has recently been decteasm,g as shown in Tab!e 5- 14 It
is said that the farmers have been converting from com to peanu! collon ele. wh}ch are the
highly marketable cash crops. In spite of the decrease i in harvest area the producllon of c-om has
increased by upgrading of farming techniques and applying of Massagana 77.

Table §-14 Com Production in Region 11

Harves! Area Production "~ * - Average Yield
(000 Hz) - _ (e00MT) (GRIED
1975 345 7 080
1976 : 352 - %3 033 -
1977 350 - 86 ) |
1978 337 nr | s
1979 330 338 102

Source: Five Year Development Progiam (1975) Philippine 1]
DA (1978 et poine Agriculture Facl Book (19?6 19_?7),‘4:

The future trend of harvest area and average yield is forecasted on the basis of the a‘cma!
results in 1979 and the annual average increase rate (1979-1987) of O 6 pefcentand 7.0 pen:ent
sel in the Five-year Plan. The forecasted harvest atea and the average yield in" 1987 are 336
thousand ha and 1.75 MT/ha, tespeclively, and the corn productlon in 193‘1 is, Mmputed to be
588 thousand tons.

Nalionally, con is in oversupply but in Northern luzon alone, its p:oduchon il shon in all
Northern Luzon except Region ]1. - :

et e e
‘_‘.,‘ 3f

Region N is the supplier of com to the adjacent areas, and the transportatzon has besn
convenlionally made by trucks. The Commodily Flow Survey shows thal Region H has had 2

..,.58._



Jarge oulward corn business. In ¢ormn business as well as palay business, specific commercial
practices seem 10 have been established. Funhennore, with the completion of a feedmill in
Isabeta, the corn will be concentrate in Isabela, from there trucks will distribute the products to
consuming areas In this prOSpect Post of Itene will have no com handling in future either.

' Tabléysil 5 quﬂ Pro:(:!u'c:l'ion and Consumption by Region 1977

| oy | WD | wuE e

Region | 3510 % 144 (18) -
Coow T ane 286 88 198
[ Co4es | 35 190 (159
W ERTELE e 410 (178)

v - 3,381 R L 138 (43) -
v | asas 149 156 | ©»
' o 36M 241 150 91
vin - | s ) 128 @
X 1 228 | e 93 50
x b Tass 103 0]
a XI - o T3gs0 o9 - 126 785
x| 29 | s 92 - 358
.}m 1 esex | 283 1 s 933

Source: Ph:l:ppine Year Book 1979 {l’o;uula!mn) Phihppme Year Book 1979 (Production),
Calculated from Poputation x 26.6 Kg.?cap Year #1065 (Consumption),
* Food Balance Sheet 191'6 o

{8) Ft:hhzers .

The natlonal prbductlon 0f l'erluhzers has beeén ranging from ‘220 to 300 lhoutand tons for
thewe few years, whlle the. demand has been gradually increasing. The gap belween demand and
&uppiy has been Tilled with the:imporls as shown in Table 5-16. About 70 percent of the

consumphOn has bem covered by import goods, and this pattem has not changed for the last 10
7 )?ata- There : are nﬂ daia available én the leriitizer consumphon in Region 1.

ln otder to &shmate it, the nationsl consumption of ferlilizers and the region-wise adreage
rano for all crops are used. The acreage ratios of Regxon I1 to the national tolal in 1977 and 1978
were 7.49 percaenl and 6. 82 peicent, respectively. Since the data on the yearly charges of the
ratio’ are -not ava:!able, the ratio is assumed o be seven percent. Based on this ratio, the
consumption of R_eg:on tiin 1980 s eshmaled at' §7 thousand fons.



Table 5-16 Production, Importation and Consumplion of Ferhhzer o

. (Uml 000(0115)
Year Production Impoiation ~ Consumption

1973 278 31 |, . .en
1974 297 - 956 13
1975 292 236 1 s
1976 306 [ I R
1977 23 : #s | es?
1978 290 $50 T IN
1979 234 n#s | s
1950 230 52 | o 8w

Source: Phibippine Agriculture Fact Book & Buyer's guide.
NTFPP Internal Paper.

it is psedtctable that the fertilizes consumiplion in the Regxon H will steadﬂy inc:eased in
future with the consolidation of irrigation facilities, extensive unplemenlatlon of Massagana 99
and Maison 77, and the expansion of sugaf cane ciopping acreage\s, ete 'Ihe Consumption in
Region 11 is estimated fmm the average national increase taho pef annum for the years
1977--1980. For the trend from 1977 onwards, the dafa m 1977 is taken as the base i’ox

estimation, since the e{lect of sharp increase of import in 1974 has alimost foded by that year As
a result, the consumplion in 1987 is estimated 86 lhonsand tons.

Table $-17 Al Crops Area by Region

(000 ha) *
Year RN
| 1977 B U7 S
Region | SRS SO
i | s12 o sis
i 833 | o 33; S
" 611 B T Use0
" | 8 I R
v 988 T e T
Vi 1211 N T A
vt | 895 o ey
Vi 953 | L s E'
X 500 e
X 830 902
Xi 1,535 ' 1573
il 1,119 ) 1,22
Total 11,787 12,179

Soutce: Philippine Agriculture Fact Book & buyer’s guide.



Posl of San Fe’mand_o handled aboul 36 thousand tons of imported fertilizers in 1978 and
1979, while pord of 'Maﬁi!a hindled about 100 thousand tons in 1979, Festilizers in Luzon has
been supplied mainly from these lmported goods, and the shortage has been covered by domestic
producgs. s " it

The Commod:ty Ft()w Suney also mdlcates that supply to Regmn ll has been made by trucks
mostly from Manil2 and this supply Patlernis not anticipated to change in future. However, it is
considered poss:ble fot Poit of Irene to ditectly import some of the imported fertilizers. Then, it
is reasonable to, that the amount equwa]enl {0 the consumption in province of Cagayan would be
unported via Porl of lrene -in ﬂew ‘of the current transpostation cost of P 10/bag from Manila to
Tuguegalso, ‘afid ‘an additonal ’P9[bag is required for {uither transpostation from Tuguegalso to -
Claveria OF Conzaga. Hénce, the assumplion is zeasonable from econormic view point. The amount .

of fertilizers (0 be unpo:led via Port of lrene in 1987 is estimated at 20 thousand tons from Lhe
hanesl area raho of provmée of Cagayan lo that of Region 1.
9) Petroleuni products "7t - L

The phﬂlppmes pational cOnsumplton of petro]eum preducls has been on a slight increase
alter 1974, the socattéd first oil érisis, but has decreased since 1980 due io the second oil crisis
in the laltef 1979, The consumption will continue to increase appreciably year by year in future
\shjle ‘gasoline is going to be converted to diesel oil. When all the petroleum products consumed

Reg:éd Il are assuméd fo be imported via port of Apairi, the consumption per capita in the
Reglon is !argely below the national average. Even if Region I and 1I are combined as one unit
and all the consumption of the unit area is assumed to be imported via port of San Fernando and
port'of Aparn, the consuinption per capita is still below the national average. Considering these
facts add the result of Commodity Flow Survey, petroleum producis seem to be transported into
Region 1l via two potlsof Aparri and San Fesnando and from Manila,

~ Field suivey: around port of Aparri has revealed that its service area is province of Cagayan
and;a__[)_gr§ .of province of Isabera, and the consumplion in the service area has remained
unchanged fbr the ﬁasi few years. The maritime transporiation of the producis is casried out
from Odtober to April; but not 'during the May to September period since it is rainy season and
lyphoon season, The sufl“ c:ent stockpile is secured to meet the demand during the service

mletmphon The po:t owns the 13 feet deep enlrance at the right bank of the Cagayan fiver
7 mouth for small lankem. Fxom time to time a large tanker (3,000 DWT) carties oil to the
anehbrage ol‘ pbtl of Apam, from “hete flat bottom barges do the secondary iransporlation. It is
the oil Comparues judgemem thal the cutrent transportation method ¢an adequately cope with
increasing démiand in the t'u!ul’e if available tank yards and other facilities are effectively utilized.
In other “ords, the cémpanie;s ha\e no plans to construct an oil stockpile base in Port of lrene,

The f‘ﬁd o:! obmpames baied in pon of Apaiti, handling almost 80 percent of the incoming
013 haxe ihé lank capacity of 230 thousand BBLS, equivalent to 36,300 tons in storage capacity.

The monlhly ayérage 'of oit tinloaded at the port of Aparri in 1979 was about 5,000 tons.
Assumlng {hal oil iy’ stoted for ﬁ\e months, the period of rains and typhoons, a tank capacily of
23,000 foris Is hecessary.” 7

"_*Bl“



In view of the storage capacily, the present facilities still havé room for 11 thousand tons of
additional oil. This means that the monthly landing oil (or the monthly demand) cafn be increased
to 7 thousand tons (84 thousand tons annually) with the present facxlmes _ S

Although the national consumption of petroleum products has mcreased by 4 2 percenl per
annum from 1975 to 1979, {the consumption in 1980 decreased by aboul six percent conmpared
to that in 1979). The oil handing amount at port of Aparri is forcecasted to be 84 thousand tons
in 1987. This means that the ratio of increase of landing oil at Aparri will be four percént per
annum in and after 1979, Consideéring that the largest ¢onsumer of petroleum products is the
Melro Manifa, the present capacily of the unloading facilities 6f Aparri is Sufficient 16 reet the
forecasted demand in 1987. Therefore, Post of lrene will not be requued to prov:de unloadmg
facilities for petroleum producls by the year of 1987, ‘

{10) Others : : SR o TV N

Boltled cargoes, machineries, metal products, etc. can be calss:ﬁed mto the other ltems. Porl
of Irenc has not yel developed the efficient markehng sysfems of thess casgoges in ifs hinterland.
Although the development plans for its hinterland suggest 510 rapid increase of these cargoes
before 1987, the physical planning for the poit should be such that the facilities have room for
handling these cargoes when necessary. Consequently, about five percent of the total amount of
speciﬁc cargoes (lumber, sugar, elc.) is counted into Others. The amount of cargoes specified as
othess in 1987 is estimatéd at seven thousand tons for foreign trade and five thousand tons for
domestic trade. ' '

‘The item-wise estimation of the cargoes fo be handled at Pori of Irene in 1987 amouanls (o
248 thousand tons. According to the macroscopic estimalion, the volume of 1otal cargoes is to be
27% thousand tons (estimaled by GRDP) or 238 thousand {ons {estimated by populalion). The
estimations by these three methods are all around 250 thousand tons. Therefore, 248 thousand
tons based on the item-wise estimation shall be adopled as the expected cargo amount to be
handled at Port of Irene in 1987, :

Most of these cargoes comprise both exporls in foreign trade and oulward in dom&slw trade
except fertilizers which ate imported from foreign countries and ¢ement “hzch is an mcdmmg

from other paris of the Philippines. Other cargoes aré belizved to compnse UTIpOlIS in l'orelgn
trade and domestic trade, . : : ;

The above estimation is made, howevér, on the cond;lmns lhat al least the road I‘ac;hues
beiween Dugo and San Vicenle are well consolidated and necessary fumltons are upgtaded to
support efficient porl activities by 1987, The cargo. amount to be handled al Pori o[ lrene in
1987 will be unavoidably below the estimation, if these prerequls:les are not sahsf'ed

The cusreat improvement program of the Dugo-San Vicente Road (DSVR) ls as follos\ s, The
Project consists of cementing the total length and constructionfimptovement of a'bout 30 bndges
There are, however only 4 tong bridges namely: Tapel; Baua; Mission and Paleng For year i982
the amounl of P20 M had been appropriated fo the construction of the fout bridges. Fo: the
same year (1982) Phase 1 of the DSVR has been programmed and the amount of P70 M had been



appropriated. ‘This_ includes Improvement/construction of some of the small bridges. Phase I
consists of cemenling the road from Dugo to Gonzaga-Sla Ana boundary with total length of 53
kilometers. Ac(ual work will commence February 1982, Phasc H will be done in 1983 and this
will finish the remammg 20 kilometers up to San Vicente, Sta Ana. The amounl of P30 M was
submlﬂed for appros‘al under the l983 ‘shmstry of Public Works and Highways.’ budge(

i Tab!eSlS gl:"r':ojﬂeithﬁ of Cargo Yolume in Porl of Irene by Commodily (1987)

. (Unit: 10001)
1987 ' : © 1919
L - ,- ‘ P“ei@ . - Domestic Foreign . Domastic
l.umber R T Rt 3
Pi)wood!\'enevzr' P y)
' Cem:nt . 5 0 5
Fﬂlihzﬂ . . ' 7 ' 20 0
l&.;lgajz _ j '-'_"22 Q
Py | 40 )
Coi 4 o 0
Petrcleurn .f o e 0
Mobsses | 8 0 3
e .| 10 20 I 3
ovs | 1 :
Toab - .. 153 95 Y 3

52 Ca:go Trafﬁé_in 2000

The limits fo lhe supply ol‘ Iogs in Reg;on 1l are nol necessarily clear. “The amount of
allowable cut is considerably farge but the actuat log pioduction is | 12— 113 of the al!owab!e cut
_or even smaller. Even assuming that the production will increase from 1987 by an annual rate of
1.5 pereent, the og reqitrement in 2000 will be 50 percent more highest figure in the past.
Though predicling an oulput is extremely difficult, the production can be expected to increase
by an annval rate of at least 1.5 percent.

The wooden products at Poit.of I_tené in 2000 is estimated on the assumplion that the pord’s
hintesland in;i,9_8?, (province of Cagaj'an) will expand to include part of the province of fsabela.
The export in 200Q is 46 thousand tons for lumber and 64 thousand tons of plywoodfvencer and
the oulward shipment §s 84 thousand tons for lumber and 66 thousand tons for plywood/fveneer.
The export and the outward shiprient of logs are estimated at 60 thousand tons and 30 thousand

tons, tespectively, by tel‘erﬁng to the volume handled at posi of Aparri and Port of Irene in the
past,



As stated already, the increase of sugar productlon involves such ptob!ems is lhe e&panswn'
of planted area. Assuming that in 2000, the proposéd planted area of I2 thousand heetare ¢an be
ensured and the per-unil-area’ outpul reachés the national a\erage of 55 N TCIha, sugar
production of CASUCO in 2000 will be 64 lhousand fons, To™ aliam “this prodﬂclicﬁ lhe
CASUCO working ratio will have to be hight, hsgher than the national avexége As for expoﬂ 38
thousand tons will be exposted, assuming that 60 percent of the oulpnt is exported as xs the case
with the national productionfexport ratio. It is assumed that sugar for domestic consﬂmptton will
be transposted overland by frucks, as in the past. The producl;on of molasses s, eshmaled at
about 20 thousand tons and it is assumed that 12 lhousand tons mll be exp{u!ed and that
molasses for demestic consumplion will be (ransporled by tank lomes. )

The prediction of demand for fertifizers is based on the afrea of éultivated fand. Thé area ';)l‘
cultivated land in Region Il is smaller than the targel \alue under lhe Fne-\’ear Plan, Smce the
annual rate of increase in the area of cultivated land from 1975 to 1937 ls 2 pen: _|{( it is
assumed that it will increase by 2 percent yeasly from the aclual &alue (838 lhousand hectare) in
1978 until 1987. The area is 871 thousand hectare in l980 and 1 000 ihousand heclare m 198?
An annual increase rate of about 1.5 percent is assumeéd for the period from I988 to ‘2000 taklng
the increase rate of aboul 1.$ percent is assumed fof the period from l988 !o 2000 Iakmg the
inceease of irrigaled area for palay and other factors into cons*deral;on T he area “of culmaled
tand in 2000 is 1,214 thousand hectare. Meanwhile, fertitizer consumption is $7 lhousand tonsm
1980 and 86 thousand tons in 1987. Feriilizer consumptioa in 2000 can be delermmed rmm
these values by the following formula: :

Fi = Fa(1 + Ky)'®

_ ' Xnfo
Ky =7da- 7
Fy : Ferlilizer consumption in target year
Fe : Fertilizer consumption in basic year )
K : Annual average growth rate for fertilizer consumplion R
¥ : Annual average growlh rate for area of cullivated Iand

t/!n : From base’ yea: (n) to target year OB
nfo : From fisst year (o) to basic year (n)

The a2bove calculating formula takés' note of the fact that the- mctease or femhzer
consumption is in accordance with the expansion of the area of cu]lnated land and lhg mcreose
of per-unit-area fertilization. Feslilizer consumption in 2000 ¢an be eslunaled at 153 ﬂtonwr}d
tons. Of this tola), the amount of fertilizers :mported via porl of Irene is estunated at 46

thousand tois on the assumplion that they are for the prmmce of (‘agayan and part 61‘ ihe
province of Isabela, .

Cement consumplion is 192 thousand tons in 1979 and ’240 thou{and léns in 19- Cemenl
consumplion in 2000 is estimated on the assumphon - s:mntarly 1 the’ eshmahon !Lor_ I987 -
that the increase rate of cement is the same as the rate ofGRDP until 2000 lt is 718 lhcmsand
tons. If a cemeat mill with a daily production capacity of 1 ,300 téns tocated i in lrene dxslml {sin
operation by 2000, it can supply most of the regional needs. It is assumed that the shortage witl




be suppliéd from Reg.lén! asin the past. . _
‘Soni¢ of the cement” produceﬂ at the cement mill of Poit of Irene may be exported or
shipped to other parts of the coumry

However, the quanhhes that ‘are routed through the Port of Irene are unlikely to be
considerable in view 61‘ lhe I0cal supply and demand

The produchon ol' palay is’ eshmated from the selation between harvest area and average
yield. Accordmg to' the Fne-Year Plan, the additional hectares ifrigated during the penod from
1988 to ‘20'00 i 94 lhéusand héélare Since, however, progress under the Five-Year Plan is behind
schedule, itis 3ssuméd that the target for 1987, 550 thousand hectare will not be achieved until
2000 Meahwhlle 4, 1 Uha, the a\erage yield target under the Five-Year Plan, js a faily large
\alue by, natlonal and mtemahonal standards. So, 3. S tfha, somewhat larger than the assumed
vatue for: 1987, is adopted then the pem‘aplta consumption in 2000 is assumed 256 kglyeas, in
anllCipat!Oh of the i lmprm ement of Imng standard. From these resulls, surplus palay in Region 1] ;
can be estiniated al 945 thousand tons. Since about 20 percent of this surplus rice is likely fo be
produced in the province of (‘agayan ‘190 thousand tons will be exported or shipped to other
paris of the mumn,lr via port of Irene. Since the export in 1987 is estimated at 40 thousand tons,
120 lh()usand ton§ wfll be e)&portéd and 70 thousand tons in 2000 will be shipped for domestic

consumph«fm e!sewhere in the coun!ry by refemng to ﬁgures in the hghl of the GRDP growlh
rate ‘ e

A N

41"1'1'6 corh hiivest area iﬁ:ﬁd'\";(:ieéiéas'ihk But it is assumed that the area in 2000 will fecover to
the target value for i98?. The harvest area in 2000 is 370 thcusand hectare. A”lso, a harvest yield
~of 1,84 t/ha is assumed from a similas point of view. Thus, corn production in 2000 can be
eshmated at 681 thousand tons. The tianspostation of com in Region H will concentrate on the :
pmnnce of Isabe!a as long as the feed mill capacity there is not exceeded and then the com will
be distribatdd to dll‘l‘erent afeas. Under these circumstances, not much can be expected of the
chances of ¢om bemg transported via Port of Irene.

But if the feed mi]ls said to be p:ecenlly'bein,g planned for several plac-es in the province of
Cagayan come info exlslence the conditnons will be differenl. And using one of them primarily
for export to menea markets may well be strategically advisable. A certain cargo volume is set up

. in consaderahon of mch future change
50 th0u<and tons 1s eshma!ed as the ‘amount to be handled by Port of Irene on the
Numptlon lhal aboul |0 per cent of thé 500 thousand tons surplus will be exported.

Assummé lhal “the’ tonsun\plmn of pé!roleum products is in accordance with the satio of
GVA mdustry in ‘each region; their pec-capita corsumplion in Region 1} in 1979 isestimated at
0093 ton’ fmm Ta'ble s 19 This value is considerably small, compared with the national value
and lhe va!ues in Rég;on | and L. On the assumption that, though no great increase is bikely in
the' l‘ulu:e ‘the consumphon “ill at leas! reach the present level in Region 1, 0.13 ton per capila
is adopted. (Thns is equivalent to the increase of per-capita consumption by an annual rate of 1.5
percent.) As the result, the amount of oil consumption in Region Il in 2000 is about 500
thousand tons, If SO percent of the total consumption is 1o be the change of port ltene, it is



necessary for facilities capable of handling 250 thousand tons a ycar to be constructed at this
poit. It is assumed that, by that time, the 6il handling funciion of poﬂ oprarnwlll have been
completely transferred to Port of Jrene. S S SU

Table §-19 Per Capita Consuinption of '(-inVI*'Pi'biiﬁu&isr'l-éfd

GVAofIndusy o L Consumplion L
Miltion Pesos . Percent _OOOton . Pe: Cap;ta (lon)
Philippine 78,323 . 100 110400 i L0220
Region I 3,266 42 L 437 P T 023
T} 1,570 20 2080 |- T 0098
(] - 6,589 : 84- | - 814 | 018"
Metro Mznila 36234 . 463 | o oapmsoo|ocos07

No farge quantities for ° o!het:. in I‘orelgn Irade can be expecled m wew of 1he economic
structure of Region II. As “others” in domestic trade, meanwhzle, Port of lrene is hkely lo handle
the products of companies to be localed in its vicinity as well as be}erages and l'oods. ln the
instance of other poris, “others” exisl in a cargo volume amounhng io aboul 30 percenl of the

volume of such specific cargoes as lumber and sugar, etc. So, 150 lhousand tons lseshmaled as
“others" for this pori.

— 66—
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Table 5-20 Relation of Specific Cargoes and Others
(Pomestic Trade at Besth, Januasy to June 1980)

. 7 (ton)

: :  Inward Oulward .‘

g T : - -~ Total

. ng;f;c Othess | Subtotal _Sg:figt:c Others | Sublotal '
CEBU 470,636 | 245613 | 716309 | 22475 | 172883 | 39sps2 111,367
LOILO 154238 | 30371 | 183609 | 176,143 | 12316 | 188430 | 373068
AVAO | 61,907 5'3’,"290 15,197 | nsni 1nau 44866 | 160,063
zmaoanm _ 188,248 48460 237205 | 89228 | 22,129 113357} 343562
cAGAYAN BE ORO| 7081 | 36310 | 103,092 | oo | o0 | nissas| 22iam
GENERAL SANTOS | 43082 | 1418 | s700 ) isoauis| 4702 | 1sesin] “aeasiy
SAN FBRNANDO 143324 85 1 142409 358 - 358 | 142,267
UGAN 53708 | 1122 | mas0 | 3s76a| 3741|0505 | neas
BA}‘A?\GAS o 70001 | 2450 nas1 | 1313 sas2| 2248 onigs
TACLOBAN =" 69429 | 215657 91086 § - 54493} 5901 60393 151,480
DUMAGUETE ss922| 187311 7459 | 31g0s| 102631 42167 s1es2e
SURICAQ - . |- 34430] 20431 54361 | 42615| 6639 49254 101,115
BUTUAN 17064 9946 22p10)  25092{ 4380 29912] 56982
LEGASPE.: - . : 1|. 32936} - co1|. 33537 6,589 796 7385 4097
msaro PRIP\CESA 30366 | 14548 1 " 34910 gsas| 2s536] npsr] asgen
o 19280 | 3392 23372 | 1404 417 14,521 37693
IRENE 21 880 39 21919 195 1§ 206) 22425
TOTAL 1522529 538,127 | 2061656 | 1015651 | 277039 | 1292,690| 3354346

Source: 1979 Statistical Yearbook (PPA) -

The ¢argo volume in 2000 is aboul 750 thousand tons if the cargo volume at Port of lrene in

1987, 248 thousand tons (excluding petroleum products), increases similarly to the GRDP
growth rate, The' estimated cargo volume is 850 thousand tons {excluding petroleum products)

" from Table 5-2\] , which shows the results of estimation of cargo volumes by the above items.

Va!u_es eslimated item by item are used for the cargo volume in 2000 since the estimated
tesults of cargo volume item by item generally agree with the cargo volume determined from the
cosrelation with the rate of economic growth. Of these cargoss, all are impotls in foreign trade
and inward is domestic Irade except the whole of fertilizesrs and petroleum products and a few
other items.

The Master Plan for 2000 requires the construction of facilities for these 850 thousand tons
and facilities (o handle 250 thousand tons of petroleum products.



Table 5.21 Projection of Cargo Yolyiie in Port 6f lr‘ené(iﬁﬁd), .

(Unit: .000 tons)

Foreign Domestic - i Tola)

_-—Lumbe; 46 84 : B 130
PlywoodfYenezr - '.64 ‘ gE - - 130
Sugar 18 . 0 i i ag
Molasses 12 0

Fertilizes _ o 46 0

Cement _ _ 0 B L :.=,. 0.
Petroleum Products .0 o (250) ..
Patay 120 I R I T
Corn , so | o | T sT
L @ | w e
Others ‘ 14 I.S-O 7 : K64

Toial - . 450 400(250) - . . 850(250) -1 | o
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- CHAPTER 6. NATURAL CONDITIONS OF THE PROJECT AREA

© 61 Geography and Geology
I.” Ovefall Geological Features at the Project Area
The Pro;ecl -Area  js sntuated in the nosth-east of Luzon Istand and in the division of
admmislrahon dlslricl belougs to Reglon II, The pronnce of Cagayan, which covers the nérthemn
. -,'part Of this Reglon ll is geograph;cally separated into an mountainous range and an plain range.
-~ hat is, the east and west part of this province are represented by high mountains ramed Sierra
\{adte 1ﬂcmnteurlns and Cord;l!era Mountains respectiv ely. Sierra Madre Mountains rise § 900 feet
| abme 4 le\e! and Cordﬂ!era 6 500 I‘eel The Cagayan River which originates from the ptovince -'

“oof lsabera Dass-es (hrough thesa mountainous sange, flowing out to the Babuyan Channel in the
'w:uuty of Af)am G

Geo!oglcally speakmg,'the subsoxl l’ea(u:e of lhe nonhem Lvzon Island are composed of a
"'s*anety of sltata namely Juras..lc syslem Palaeogene syslem Neogene system and Quatemary
f;s)slem._,_FullhennOfe the bed’ mck are also composed of a wide r2nge of rocks named
Sedimenlar; rock Inlmsne tock melamorphic rock and volcanic rock.

2 ﬁe.Gcography and'Geology of the Casamba!angan Bay

: wsdlh of 2 Kni and depth of 3 Km and Ihe mouth of this bay opens {o noﬂh\\e}l The coas(al'
anaa ol‘ lhis bay cén be class:ﬁed mto theﬂc three Z0nes.

rollmg h:lls w:th— I, ¢ hlghesl ele\atmn of 3s lov. as 77 m above Ihe sea le\-el The southeast part of
- lhe Allunal lowlan& In the mner pa:l of Ihe bay skuts the range of the S:erra Madre Mountains,

3 extehds low, hﬂls \»;th 'an eleyalwn of awund 150 . T he (‘aumbatanaan River which flowsinto-
, the &nte 3 61‘ me ba)'. p[ays a role of fumlshmg the «nd depos;t for the 10 m high Alluvial land
in lhe mner paxts of the bay




 CORAL 20KE

RECENT ' Alluvinm, Boviatite, lecusting, poludal, and besch deposits;
ratsed cocal reefs, 3100%, and beachrock.

—————1 NI NEOGENE © argely intra Miocent qua iz diorite, Mosty batholitht and -~

——1 stocks, some Taceotiths: 8552 siils, Sikes, and other minor ~
bodies. Include granodiovite end diorite porphiry Facies = -0 o b
and latz Miotene datite, Pervasive in Paleopens #nd Meso>-
20%¢, bess widespeead in early Miocens rock acquences. - ' 0T 112

S

UNDIFFER- -~ Metamosphosed submavine fidws, b fely spilites and batalls, - .70 ﬁ%
ENTIATED some keratophyres and andesites. Confined to sbuctural highs -~ |
: sndlon princpsl mountain ranges. Ofted Sesigrated inedddy & - N . "ty
titerature 8t “Melaoftanics™. Mist units probably Cretacecus oy
acd Paleoene, - e R '\

FR—

é . N (( XC (;‘ X I"‘} / / { }; z
'“?‘\‘ N Fig. 6-1 Geological Map of the Casambalangan Bay t&“ \ !
- = YT SRRSO e

-



‘T his Alluviaj'i' lq_wland lies in the form of c_(i_spate bar with 3 Km shoreline length and 3 Xin

depth. The 'Casambala_ngan River flows win_dir‘ig, joining and branching through this delta area
down to the open sea. ¢

The coral reef Which is developed sufficiently on the tip of the west cape named Matara
poml is projechng to the nonheast direclion. On the east side of the bay mouth, 100 m--500m
wide corat xeel‘ exjend; conlinuously along the shoreline, and in the center of the bay there is
also a coral reet‘ in the form of pro;ected group with 400 m width and 500 m length. The depth

of these coral reef. sometimes reachts down to 5—18 m. This fact shows the evidence of the’ past
change of sed elevahon :

Geologlcal[y speakmg, lhese afea is charactenzed in the strafa as follcms most part of the
Auu'nal sttata is composed of the l‘ormet half of the Tertiary Period and the later half of the
Qualemary Penod and lhe Alluv:al' shala bet“ een these Periods is considerably scarce.

'me géoioglca] map of the Bay is shown in Fig. 6-1. The hill in the cape west of the bay has
three of l‘our fégu!ar lnang!es ‘The ¢ross section at the A=B Line in Fig 6-1 isillustrated in Fig.
62, Th;s pallem, regarded as a lype of CUESTA topography, can be developed where an
: a!!emallon of strata with different lemtence to erosion is widely distribuled with gentle slope. In
otheér WOtds, the sltat:i suscepnble {0 érosion have been collapsed, while the sisata resistible to
efosion temain unchanged, resulting in the existence of triangles.

' Fig. 62 Schematic Profile of CUESTA

The slrata obsened “on Ihe chfl' in Ihe vmmly of Matara Peoint is mainly composed an
‘ al{emalmrg o( lhmughly hardenéd sandslone, shale; taffaceous silt stone, etc. forming at places
marl and reef 'l:mestone Iens. lt is conude:ed thal these strata was formed from Oligocene epoch
to ‘-hocene epoch ifn lhe Temary Period ol‘Cenozmc 13,
'ﬂle cross sectton of lhe ‘Altuvial lowland at the C—D line in Fig. 6-1 is illustrated as shown in
Fig. 63, -

__7!_.



Elovetion (m)

Tertiary stratum
{Bezring Stratym)

Fig. 63 Schemalic Profite of Alluvial Lowland in the Casambalangsn Bay

It is considered that the bearing stratum in the allunal lowland was formed m lhe Terhary
Period and several types of sedimentalion overlay Lhis strarfum. :

This sedimentation lies in the following order from down lo top Cohesne Sod (l), Sandy
Soil (1), Cohesive Soil (2), Gravely Soil and Sandy Soil (2) 1tis regarded lhal the Sandy Soil (1)
and the Cohesive Soil (2) that is mainly compo:,ed of ﬁne silt and c!ay are both fonnéd in the
Detuvial epoch. The Recent of Alluvial epoch overlies this Sandy Soil in such wa)s that the
Gravely Soil was formed in the mounlain side and Sandy Soil (2) was s-multane@usly rormed in

the sea side. These two layers have been growing up by sediment supp!y ftom the Ca%mba!angan
River.

The Study Team has conducted a tolal of S test borings mainly in lhe wesl suie of lhe bay.
The isobatic map of assumed bearing fayer and the location of test boring’ are ﬂhown in an. 64
and Fig. 6-5 respectively. Fig. 6-6, 6-7, 6-8 show the assumed soil profiles.- :
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6-2 Mzteorology

The climate zone in Philippines falls within (he foilowmg four classnﬁcat;oﬁ dn lhe bas:s of
the presencefabsence of wet season or dry season. In wel s.eas:on, the lntensﬂy pfprempl!ahon is
definitely higher than neighboring months. T
. CL £
Typed: This is characterized by two pronounced seasons — one dry l‘igo?'h November to April,
the other wet during the rest of the year. The localities o[ tlus lype arc sh:elded from
the northeast monsoon and even in good paﬂ from the trade wmds by mountam
ranges. They ase open on!y to the southwest monsoon cyclomc stoms. _

Type ll: This is characterized by no dry season with préﬂounced ma\umum %am penod from
‘November to Januvary. The regions expenencmg thls lype are aiong or very near the
eastern coast and ate sheltered neither from the northeast monsoén and the tiade
winds nor from cyclonic storms. ; : o

Type MI: This is characterized by no pronounced maxunum ram penod wath a shért dry $£ason
fasting from oné {o three months. The localities of lh:s (ypc are only pallly sheltered
from the northeast monsoon and trade winds and open to !he snulhwesl OO0 oF
at teast o frequent cyclomc storms. - P

Type 1V: This type has no pronounced maximum rain penod and no dry season Ramfaii is
more 01 less evenly distributed throughout ‘the’ year i oo o

According to the Climate Map, Bamo Casamba!angan of \!umcmahty‘ 5 ta Ana where the
Project Port is tocated belongs to type 1V. As shown in lhe ns.ohyelal map of an. 6-10, in the
vicinity of casambalangan an annual prectpﬂataon is'about 3, 500 mm. Thé data obtained from
Apparri branch office of the PAGASA (Phn]:ppme Atmosphenc, _Geophyﬂn‘:al and Astronomical
Services Administration) shows that the annual prempl!ahon in Apam is in the ordet of 1 700
i, fainy days being 165 days per year on an avefage as shdwn in Tab!e 6-1 and 62.
Accordingly the precipilation in Aparri is half of that from the Precnp:tahon Map Thls fable
show the existeace of dry season from February to’ April.
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Since the nearest weather stalion to the Casambalangan Bé)i 'is'Apar’rf the weather data i in
Aparri has been tentatively used fos the study. The | occunency of Ihe average win by duecllon
and velocity are shown in Table 6-3. From Septembcr to March there is the northgast monsoon
and doring the remaining season the prevailing winds -afe from ‘the $outh monsoon. The
occurrency of the NE wind and the S wind are 55.5% and '24 8% respe¢tne!y. s

E

Table 6-3 Occusrency of the Average Wind by Direction and Yg!on’tjf (1?_1!%1980)

T

Nl o 6 | 1-16 1727 | 23-40 - i Tow

pecion| F | s | F |2 | ¢ |2 | |2 [ F|2|F|%|F]|=
cam | 7 | 02| | : N 7| o2
N asf ou3) @] 12| 2 ey oL} 87| 25
NW a2 2| @) a2 sfoa] VTl i s8] 2s
W al o1| 4] oaf - bl il sp o,
sw 167 48| 11y 29} ]| 1 o1 b i e8] s
s 699| 199} wes| 48| 3 | o { 1 b oo]| | ] sn| s
SE se| 11| 33| o9 1} oo o Bl o
E 1} o1| 12| o3 , | A P 9] os
NE nso| 336] eo7| 199 69 | 20] 3 Loa] P { if 19do] sss
VRBL 61] 19| 22| 21| b i e] e
Totn | 7 | 02 f22aof 6anfnimn] 334) 98 | 22 [ 4 [0 | : [ 1] 3509f 1000
F: Frequency VRBL: Vasiable

Source: PAGASA APARRI L E

Predominant wind direction of the daily maximum winds is I'rom NE, hccounlmg for 68.2%
the all wind data and if inclusive of N and NW winds, conshtuhng a'bou{ 80%. lt s means the
fand-winds {SW-E wind) is diminished by sufrounding geography, yvhnl'e ghc gaw;nds_ (N-NW
wind) directly travel over the sea to the weather station. The occurrency éfwind s';peed aver 28
knots, which is the critical wind velocity for slewdonng in port operahon, acoounts for 6.6% and
the historical maximum wind speed was 145 knots in NE direction on Ocl‘ 27 1974.}

kg o AR e B TP
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Table 6 4 O“‘uffém)’ of ‘he Daﬂr Maximum Wind by Direction and Ve!oc:ty (1971-1980)

Yoty |0 | r1e |
(kot)’ it 0,7_-—.1 ! 176 7—-!0 l?-2? 28-40 41— Tolzal

puecion\} F '@ |"FFl %l plalr Tz el ¢ a | r | =
N 6102 nn 32| 21| o2y 27| o1 02| 185] su
NW 8102} 153 42] 45 12| 9} 02| 3| 02} 223 61
W 2] 0111531 421 3] o1 22 06
SW rlestao] 47| 23] osf 6 o2l s | ooad 2| 6
S 2} 20 263 74| 24) o7 47 01| 3| 01 31| 102
SE o3y 721 208 7{ o2 3| o1 ] 93] 26
£ bp o0l 28] 08| 6| 029 i|oo| 1] oo 37| 10
NE 209 | $811593)440) 504 | 139|123 | 34| 40 ] 1.1 ] 2460] 632
Total :_32‘6 90 | 2418 | 668|635 | 176 | 173 43| 65 | 18] 362 1000)
F: Fuquen-cy |

Source: PAGASA APARR]

63 Oceanography .

(I) Tide

The Study Team cémed oul hdal observation at the site for one month. The result of the
lidal obsérvation is shown in Fig. 6-11. The datum line which is equal to M.L.L.W. has been
desived frbm the bench fhalk' BM-PORT: MLLW + 2.865 i, established at the reclamation area
near {0 the ex:stmg pier. As ¢an be seen from these results, there is slight diurnal madequancy
The highest hdal elevalion dunng the investigation term was L.25 m and the lowest one was

—045 m,
_ 18 19 % B, o, B, N B 2w 2 B W, N N
‘4.2 : - .
r— '
% SEENT A P2 i ~ - ‘___
| it T 4 [ | FA Y F a
U BYAlL {TAVI VAT YAV ATAY AVAVAVATAVAIE
WLLM DGO - | \J \/ Y
0.2} -F—1 : [} 114 A L1 — n —
o oot , : 7160
f.nuoo_n First Quariee
1 SRR 1 5 6 ? s 9 0o 12, 13,1
P 7 ke 11 v s i —+—4 —
Y1 { ry ~ 'ﬁj' —
¢ NAARAAAYY R aTAS
A W R ] A YJr \J
| i i
Yium o0 W LV
¥ :
g - 3
: !il'gllhm - Fan Ot
L _
1" AT —  Pariod of obsacvation: May 18, 8:00 AM ~ Jun? 47, 12:00 Noon
o311 L Wadeoum Tde: NLUW #1200 Jure 3, 06: X0 AM
ot HIFH-A Mirimn Tide: WLLW 0450 Mo 3, 1204 b
b f ]
Ul{'ﬂ'x -
o [ YT -
Fig. 6-11 Tide Curve af the Casambalangan Bay
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(2) Tidal Currents

The Study Team measured the tidal current at (he Casamvalangan Bay by use ol‘ ﬂoals This
1idal current measurenient has clarified the prevailing currenl direction whxch isin lhe direction .
" of SSE—SSW at flooding tides and in the direction 6f NNE—NE at ebblng tides, Thet maxtmum
speed of the tidal currents cbserved during the m\eshgahon penod Was about 0. IS mjsec,
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(3) Waves
The Study Team conducted wave observation by mstalhng the lemporaly platform 750 m

east of the existing pier. The significant wave heights dunng the mveshgation penod are tabulated
on Table 6-5. :

Table 6-5 Predominant Wave Observed at the ;%‘te ,

jiloNW

Direction '}r_
Period _ 7108 seconds 'mth the occunency of 49 9%
Hight (21/3) : 02-03m mlh the ocn.urtency of 38.4%

.).

The Luzon lsland is frequently striken by cyc]onic stomis Durmg the imeshgation penod
the cyclonic storms typhoon No '5 and No. 6, 1931 al‘fecled the Pro}ect Area. Bspecially the
typhoon No. $ was largé scaled one w:th the central pressure of 970 mb and thé resuilmg wave

_ heights recorded was Hmax 1.15m at the site. e |
| - T f::_ ‘! N :

Table 6.6 Wave Developed by Typhooris No, $ & No. 681

Hmax ¥ COLSmMC T T,
13 B 060m
— T3 9.6 sec

Table 6-7 shows the frequency of maximum and significant wave héigj}t%y wave petibd. In
most of the times, the significant waves are less thaa 20—30 cm in height and 7--8 seconds in

wave periods.
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~As shown waég directions of significant waves are concentrated between NW
and NNW jrrespective of wave heights.
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As easily undesstood from the above tables, the predominant waves at the site are swells, This
is based on the fact that the waves of 4--6 sec which i is generated In lhe wcimty of the Repubhc_
of China travel through the islands up to the Casambalangan Bay wnlh decrgasmg wa\’é- he;ghlg'
and increasing wave periods. S L IR ';-’Z iy 7 ek ( '

The data collected through a series of site mveshgahon mentlonecf heteabow ls hmlted lo
only on¢ month (May 24 '81-Jan., 22 '31), 50 lhat ihese da!a is nol sufﬁc:ent enough to‘
mnclude the port layout and ptoceed with lhe delalled deslgmng of Ihe porl facdmes '

The data of wave obsenauon and wave predlchon at the Babuﬁran Channel has not been‘
collected, so it is required that the wave I‘orecasl:ng |s camed out usmg lhe wn'_l_d data obtamed atf
fhe site. Since the Casam‘balangan Bay where lhe pro;ect post :s p!anned open;s to' northwes! the
winds from northeast and east ase sheltered by the Palau: lsland ané San V:cénle penmsula'
respectively, and on the west also sheltered by lhe coral reaf extendmg at lhe moulh Of the bay.
This natural condition keeps calm inside the Casambalangan Bay Howe\'ef the ol‘fshore “am:
" from northwest prevails inside the Bay du&lly w:lhout an mte:ference Therefore thls waves is
most critical waves for port planning. In the direction of northwest, sevesal istands are located
50—120 Km away from the Casambalangan Bay, namely the Camiguin lsland Calayan Istand,
Fuga Island and efc.. These istands protect thé Bay agamst lhe offshore W "\rés 40 ihal 1he wave
forecasting has been carsied out inside this area. : L

The offshore waves for the Casambalangan Bay has been de\eloped by S. 3.8, method in
which the wind data observed, the assumed fetch lenglh and lhe shoalmg effect are fully used As
mentioned before, the wave directions conceined aré limited 16 N “NNW and NW, since the
mouth of the bay is open to N—NW. The effective felch téngth lo be applied for ‘the Saville
formula are between 30—50 Km, degending on wave directions as tabulated in Table 6-9.

Table 6.9 Effective Pefch Length © .

Direction of Wave : S - ; .E}chti\%[-‘ctcél
N - < 3&Km
NNW | S T 58Km
NW _' ' { 57Km

In terms of planning the port layoul, it is quite e.-:éenlié!‘ I;)-eéiilﬁat-é iﬁe wo:kableda)'s inside
the port throughout the year. Tt is said that the critical wave height in front of the berth allowing
the work of stevedoring is 70 cm. The wind speed capable of developing this wave height al the

berth area can be figured out to be aboul 10 mfsec. The corresponding wave periods are in the
order of 4 -5 seconds.
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These short-period waves are slightly affected by shoahng effect, o that even in case of
dredging the porl area down 1o — 10 m, the effect of rel‘rachon is hegligibly small. Therefore, the
shallow water waves can be dev eloped only by considering the diffraction effect,

The offshore waves resulting in the wave height ol‘ 70 cm al the given {wo points in the
Casambalangan Bay, and the wind speed causing this offshore waves lhrough the S. M B method

are lsted in Table 6-10.

Table 6-10 Offshore Waves and Com‘spondmg Wind .
Speed for 70 cm Wa‘es In Porl

“{f;‘.‘:‘:’f Point A IR PoimB S

ftem N NNW _ NW N g E NNW ww
gg:f” ¥ 1 098m 1i17m 1.75 026m | ¥ ﬁ.Stim 17 106m
}‘o'[ng_::gg‘g 9.5 mfsec 9 mfsac 13.5 mfsze Sh\!:ét: 178 mfses - 9 mfed

The frequency of winds causing the critical wave helghl of 70 ¢m can be esllmated at 0%
the point A and 1.5% at the point B. ; .

Table 6-11 Frequency of Critical Waves - .~

Point A . poinlB
30% 15%
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(4) Littoral Drift

In order to evaluate the soil characteristics of the sea bottom in the Casambalangan Bay,
totat of 5 bottom sampling was carried out and the laboratosy tesl (Size and Grain Analysis,
Specific gravily and waler content) was atso conducted. The location of botwm saml)hng and the
result of the tests are shown in Fig. 6-17. The mediam diameter ofgram is about 0. 09" mm on the
spot SS-1, 8S-5 (the west coasl and east coast of the bay) and 0. 07 m on the spot SS 2 {shore
side, center of the bay) and about 0.03 mm o the spol S$S4 (of fshore s;de center of the bay).

This result reveals that the grain size of the offshore side is smaller than Ihal of the shofe side.
The Casambalangan River, which is the main origin ol' sedunenlahon mto the Casamba]angan
Bay, fravels down along the coast about 1 I{m before ﬂowmg mlo Ihe ‘bay. In dry season this
river mouth is trapped and siver water flows mto The sea only by pe(c‘é!ahon, while in wet season
with an inciease of niver flow, this river mouth is opened and mer sedlment flows oul difectly to
the sea. ‘ -

In this Casambalangaﬁ; Bay, there is no critical rivers éx:éiept this éasa}hbalangan River that
affects the siltation on the proposed port area. Thereforé in term of pOrt p!annmg, the area
required for siltation study is limited to the east half of the Casambalangan Bajf i
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.6-19 Zoning of Seabed Material
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