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- PREFACE

In'response to the request of the Go#ernment of the Republic of the
Philippines, the Gpverhment'of Japan decidéd tq cohduet a.survey on the
improvement of facilities related to the Rio Tuba .Mine and entrusted the
survey to the Japan International Cooperation Agency (JICA)., The JICA
sent to Palawan Province a survey team headed by Mr.'Takeji Yasuda from
January 25 to March 14, 1984,

The team exchanged views with the officials concerned of .the
Government of the Philippines and conducted a field survey in Bataraza
area, Palawan Island. After the team returnd to Japan, further studies

were made and the preseﬁt report has been prepared.

I hope that this report will serve for the development of the
Project and contribute to the promotion of friendly relations betwéen our

two countries.

I wish to express my deép appreciation to the officials concerned of
the Government of the Republie of the Philippines for their close

cooperation extended to the team.

Tokyo, June 1984

/é:fﬂé. | %M’Z‘(z/
' - M |

Keisuke Arita :
President

Japan International Cocperation Agenéy






BORNEQ

£’

1
- Z?U BUGSUK

LOCATION MAP -

"BATARASA |

/__Tamlang River |

Sulu Sea 7

;
!
i
MINE e

RIO TUBA

!
+
i
[
v

. ,,ﬁ.,ﬁ_,NT’.

. : S= L5000 - :

AT

A2l

ii






Niekel Ore Strip Mining
(Rio Tuba Mine)

Diesel Power Plant
(Rio Tuba Mine)

- 111 -






Drier Facilities
{Rio Tuba Mine)

Ore Sun Light Drying
{Rio Tuba Mine)

-1y =






‘Brogkes Point Town

Diesel Power Plant
{Brookes Polnt Town)






Markat Plaée

Sandoval

Typical Rural Residence of
Middle Income Familiy

-yl -






Tamlang River Dam Site (Upstream)

- vii -






Tamlang River, Proposed Hydropower Site
(Downstream)

34.5kV Lina

Marangas Rivers and Transmisslon Line Route

- viii -






JICA
NEA
PALECO
NIA
“NPC
PAGASA

NEDA
NWRC
pIADP
NCSO
MHS
MNR
ADB
UNDP
EEC
PMSIP
MOE
MERALCO

Us$

oLo (HWL)
L.W.L. (LML)
F,W.L. (FWL)
- mm

mm/hr

hr

cm

m .

km

m3

km2

ha -

m3/sec

kg .

t {ton)

DMT

WMT

¢

q .

"o¢

ABBREVIATION

Japan International Cooperation Ageney
National Electriflcation ‘Administration

Palawan Electric Cooperative, Inec.

Natiénal Irrigation Administration

National Power Corporatlon .

Philippine Atmospheric Geophy31ca1 and Astronomlcal
Services Administration:

‘National Economic and Development Authorlty

National Water Resources Council

Palawan Integrated Area Development Project
National Census and Statistics Office
Ministry of Human Settlements

" Ministry of Natural Resources

Asian Development Bank

United Nation Development Programme
European Economic Community

Philippines Medium Scale Irrlgatlon PPOJeOt
Ministry of Energy

Manila Electric Company

Unitéd States Dollars

Phillippine Pesos

Japanese Yen

Foreign Currency

Local Currency
Economic-Internal Rate of Return
Finanaial Internal Rate of Return
Operation and Maintenance

Load Factor

Elevation in m AMSL (above mean sea level)

Water level in m AMSL
High water level in m AMSL

- Low water level in m AMSL

Flood water level in m AMSL
millimeter (s)
millimeter per hour :

“hour

centimeter (3)

meter (s)

kilometer

cubic meter
square kilometer (s)

“ hectare’

cubic meter per seoond
kilogram

metric ton

dry metric ton

wet metric ton

liter

percent
centigrade

= ix -



o -  degree

N A - north

Hp ~  horgepower

pm- - - _revolution per minute

Hg, — - Hertz . (cyoles per gsecond)
d -~  diameter .
keal - . kilogalorie

kv " =~ kilovolt .

KVA -~ - kilovolt -ampere

MVA - megavolb ampere

W -~ watt . .

kw . - kilowatt .

Mu - - megawabtl

kW -~ “kilowatt hour

MWH -  megawatt hour

GWH - gilgawatt hour

v - volt

A ~  ampere :

BTU -  British Thermal Unit

R



. SUMMARY -







' f;;narrowest w1dth at only approx mately 15km.rff' L
714 900km2 or 6§ of the entire oountry with a populatlon of about**-'

| Summiey - e i
Sy Palawan-Isiand is‘situated at the southwest end of Region IV i

" Tone of the 12 Reglons' that
iﬁfPhilippines. “The:. sald
f .of about H90km towards athe northeast  tlp of Borneo, w1th the;‘f

"'onstitute the Republlc'}of the'
’sland extends southwest foriaftotal length'm

'H:JHOO 000 or . 0. 8% of the total natiOnal populatlon.-= Most of the;=

*uyisland has yetato be developed.

*Main 1ndustries are agrlculture,-i-

forestry and minlng, while MB%

'”consumed 1n Manila is*

period of 25 years at Brookes Point Munlcipallty where the proposed; .
;:power plant w111 be looated e : : - R

ﬁk(g)_u Thq. entlre 131and is politlcally de31gnated as Palawan B

' ,HydrOpower Progeot 15 w1th1n Brookes P01nt Munioipality..;

annually,

=:_£ore'is approximately Ni n2 3% and H 0. 26%, Pespectively

_Total area iSQt'

“7the Tamlang River' 57

all of}f,)J




(5) - Eleetrie powen fon Rio Tuba Mine operation is supplied by

- three dlesel generator units- of TOOkW eaoh.__ Due to annual fuel~j

' :eoat ineneases and the 1ow intevnational niekel rate howeven,
_“lconversion of the energy souroe for the drier system, ete.“from.
'"-dieeel to hydPOpower is. presently being planned : '

(6) The principle eounee of pOWer in Palawan Previnee 1is . the
.rfPalawan ‘Eleotric:: Cooperative, Ino. (PALECO) Total “dnstalled
.--’V_Qapaoit,y of PALECO 186, 750kW, ahd - by the end’ of 1983 the ‘peak load
ﬂfwae 2, 725kw w1th percentage of energization at’ 38%, ali.of which is.
'supplied by dlesel generators._ Consequently, average system rateSJ'
in Palawan are among “the: highest in the countny, while Bataraza

-'Municipality remains unelectrified A rural eleotrifieation plan

F by the Natinal hleotrlfieation Corporation (NEA) ist pnesently belng_

| promoted with the objeotive of 100% electrificatlon by 1990 Due;f

'é_tto budget llmltations _however,-_the above soheduled development'

. 3:pr0gram héSi' been de"ayed._ﬂ o Acoopdingly, : expectatlons 'ferf
_’ﬁeleetriflcation of south Palawan Island under. the, present PPOJect'

are hlgh

: 4(7) The Rio Tuba Minlng Corporatlon considers. that the, proposed
&;}HydrOpower ProJeot w1ll serve not only the requlrements of RlO Tuba
';Mine, but will also prov1de rural electplfication, anewering 1ocal.

| -demands._;ﬁ

3_(8).; The existing diesel plant of PALECO w111 be replaced by the'

Lppoposed Tamlang RIVGP Hydropower PrOJect wnich w111 Peduce powen

%iosts and prov1de -a. stable energy supply, greatly contributing to_

'1‘i;rura1 eommunity development._g Priority for the first .10 years.

‘llthereafter Wlll “be: given to supply of: rural electriflcation demand -
f:whioh is. estimated at 1, OOOkW ineluding complete eleetrifieation of -

: :iBataraza Municlpallty. L

,_{7(9) Optimum project soale fbr the Tamlang “River -Hydropower

'=TPr03ect was determined malnly in eon31derat10n of'aeffeetive

'1i;utilization f ,_th island' limited hydro pptential,t; unit

'*construotion oost per kwh and beneflt/coet Patio.-'

) ':”dlKiiﬁ%;i. :




S an

T

'#“Catohment Area

‘fe'G;neratlon Method .1:”
'”'5-:3 800kw _" S

7—,Max1mum;0utput -

;Maximum Turbine j

ﬂ”é‘Max1mum Effeotlve Head:

—:Annual Produced Energy

—fDam Helgh

-'Headrace Length :

VerPowerhouse
.'foTurblne

',_e_Generator

rfTrahsmissiOnTLihes'

Consfruot1on eosts for the

o 39 Okm - : A TR
' Cana ~type w1th regulating pond 5';“

Z‘Slngle llne

Features of the proposed power soheme are as follows. % L

g 5m‘37§e¢- s

101. 3m

‘?0 51GWH
'H?m

15 493m (includlng penstock)

Groundz 1ndoor type

I Horlzontal shaft Franels Turblneu

.;;1 Horlzontal-shaft 3—phase AC
T;synchronous generator_e

-Voltage. 34 5kV,
E—Exten310n Hhkm

env151oned PrOJsot are estlmated

:l_at L, 03 b1lllon yen as.of Mareh 198M and . the proposed construotlon )

-5perlod 1s 28 month

:7v1ab111ty of'

'ffaoll1t1es 'presently .iq-
'demands

"study 1s not yet known E

(12>

operatlon,

'Economlc and . flnanolal analy31° was carrled out to determine

the prOJeot us1ng estlmates of power demand for

and _other future: p0331ble

31noe power demand fop the new smeltlng faollltles under o

All funds for oonstruot1on work were assumed to be supplied

f"in the form of a loan w1th oonditlons proposed as follows.

a) 3% annual 1nterest rate for 70% of total loan,~::
20-year pepayment perlod ‘5 year graoe perlod

b) 8% annual interest rate for 30% of total loan, 7— -
year repayment perlod, no graoe period : R

| _1§13)

EIRR_

f(1u) Although

le eleotric supply to PALECO reoiplents in the southern area,

_ other than the dlreot economic beneflts,

Results of flnanolal and economio evaluatlon are as follows

n_,O% (3 2% andfTiQ% for other cases)
11 6% (5 7% and~10 1% ‘for: other cases)

stable
and -

CERiAS



'reduetlcn of overall power rates, numerical evaluation of Projeotx

'-ff 5benef¢ts 1Sj not p0351ble, numeroush indireet benefits' may be:

"n such as increased rural pr _ucti 1mproved standards -

A 1n 10_31 o ;1 eommunities, as we‘
_ '5Ebenefits related to decreased dependenee‘ on foreign eurreney,}‘”
. "mitigation of sedimentation by dam construction, etc.7 ;“-'

'B. - Recommendations ' .. .

the = 'ydropower developmentu

férro—nlckel & smelting prooess, 13 both

s ea’llest 1990. . :” above eondltlon,'-

c ndltlons,'ﬂ

:implementation' plan' 1nclud1ng detalled déé_gn works{ tsndenf.

° 1document preparatlon and evaluation, ete.,':should bé tlmlly-'

'tiﬂ&rl determination of- en}

s'national economicf_




.”_(5) The Rio Tuba Mintng Corp. should obtain the necessary waber_f
. rights from the National Water Hesources Counoil (NWRC) beforee_a-
'oommenoement of oonstruotion.u-_ : : : ERR S

;_f(6) Diseuesions ehould be oonduoted between PALECO and NEA,e

?y_regarding among other issues extenelon of distribution lines and’

'rreoipient faoilitiee, arrangement of neterlals ‘and’ equipment andj:a:

'ifpreparation of requlred budget for dietribution and substationdg L

' ':faoillties in Bataraza area

g

.(7) As the present PrOJeot 13 designed to oontrlbute to bothﬁfh

_’stabilization 'and reduced oost of 'power fsupply f f ruralﬂf
ifeleotrification as’ well as to reduced production oosts in- nickel"
minlng, oneg: of the Phillpplnes important export induetrles, a long—.

.;term low—lnterest loan is oon31dered approprlate for flnanoing the

'1,same
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CHAPTER X INTRODUCTION

1.1 Eﬂ.@.lsar_qu_nﬂ
' In 1969 “the Rlo Tuba Nlckel Mining Corporation was establlshed to
mine and.develop oxidized nickel ore deposits discovered in the southern
Bataraza area on Palawan Island, in the Republic of the Philipplnes. Said
company oommenced ~mining operatlons with capltal paPthlpatlon of several
Japanese firms, the flPSt of which was Pacific Metals Corporatlon_(holdlng
402 of total stock) in 1973 followed by Nipbon Steel Corp., Nisshin Steel

Corp., and Wissho Iwai Cerp. in 1975.

In 1977 aotuai mine operation bégan ~and’ by 1983 annuél mine
production reached approximately 500,000 DMI of ore, all of which is
ekported to dJapan. The mine thus represents one of the few large scale
enterprises on Palawah,Islaﬁd, providing vital fbreign exéhange for the
country as a whole, éhd'fOStering regioﬁal economic development by greatly
contributing to inecreased employment opportunities. In the face of recent
decreases in international nickel prices however, reduction of production
costs by conversion from present dieéel genarated éleotrioity (700kW; 3

units) to hydropower generation is under study.-—"

Electric 'p0wéf' services in - Palawan Island are managed by PALECO
(Palawan Electric CoOpefative, Iric.) under the jﬁriédibtion of the
National Electrification Administration (NEA). = Only 38% of the island,
howevér, is presently being energized and Bataraza where the Rio Tuba Mine
is located particularly lacks electrical facilities.—— Moreover, an
estimated 24,000 residents of Bataraza ares not only lack the benefits of
electricity but in addition are subject to the effects of periodical flood

and drought.

" Due to the above conditions, Pacific Metals Corp., requested the
Japanese Government to provide technical assistance in the form of a
fea31b111ty study on the’ Marangas and Tamlang PlVGPS located near the Rio
Tuba mine for~ possible development of a hydropower site.  In response,
JICA conducted a preliminary survey in May 1933 and in January 1984, CKC
was contracted to carry out an infrastructure supvey on the Rio Tuba Mine

with principal objective to formalate a viable alternative energy source.



The members of the Survey Team are as listed below.

Advisors Komatsu, Takao Mining and Industhial Development,
Cooperation Department, Ministry
 of International Trade and
_ Industry - :
Matsuura, Takeshi Mining & Industrial Development,
: : Cooperation Department, Japan
Internatlonal Cooperation Agenoy

. Team LEa&éh_u Yasuda, Takeji Chuo Kaihatsu Corp.
- _Geology ' _ Qseki, ' Ta_aa'shj_ " 1 "
'Hydrology | Suzuki, Takafumi " " "

Civil Engineering Aoki, Motoaki u " u

‘Electrical Engr.  Kuroda, Kunio - LI "

Geo-technician ' Nakaie,'lsao u o 1 R
Sarveyor Kozawa, Kiyogi n n "o
Economist ' Nagata, Masaakl Engineering Consultant Fipms

Association

1.2 Objectives and Séope

- The pdfpdée,Of the Survéy has been to determine ﬁhe technical and
economic feasibility of a hydropower developﬁent' projeot' for possible
- financing under JICA's financial ald program, One important aspect of the
above is to evaluate wnether ‘the Progeet benefits not only the Rio Tuba
Mlng,' but also makes substantial contrlbutlons to development of the
.eﬁtire-area_thrqugh 1noreased-d13tr1bution of PALECO's electrical services

and effective reduction of ¢osts for the same.

' Té-fulfillfthese:Survey objectives, a preliminary development plan
was. formulated ~based” on -a. variety. of data collected inoluding
topbgraphical' maps, geological sﬁfvey results, various field studies;_
_Basic de31gn _ of: struotures,- implementatlon . plan, and estimated
_oonstruction costs were also worked out, and the appropriateness’ of the
proposed . project for JICA flnanclng was. evaluated in. terms of . technlcal

_and economic fea31b111ty, tax ana1y31s and economie evaluatlon.

‘The Hstudy was conducted _not only to esbimatel benefits from ‘6re
}prdceSSihg-at the Rio Tuba Mine but. also to evaluate Project effects on
. the"rural-:cdmenity. The  latter issué. involved preparétion:‘of power
estimates on supply and demand iﬁ'rural communities, consultations with
. NEA and PALECO to determine concurrence on basic items such as method of



electrical supply connection to new areas, and study of an appropriate

distribution system for a larger scale electrical supply system.

1.3 Survey and Analysis

1.3.1 Field Work
A study was conducted from 25 January to 14 March 1984,  During

gaid period, the following field works were undertaken.

(1) Field Study |

The field  study included aerial '~ reconnaissances, map
analyses, and fieid survey of pfopqsed hydrbpower development sites
(refer to section (7) below, Comparative Study of Alternative
Hydropower Development Sites), detailed field sﬁrvey of the Tamlang
River, the site with. highest potential, selection of location for
main strugturés such as dam, dfiviﬁg:canal,.head tank, penstock,
bower' piént,—'and' all neéesééry tdpéﬁrﬁphichi measurements and

geological studies.

(2) Field Discussions

Discussions were held with agencies and officials of the
Philippihé Govérnment'conCernéd, and necessary data was collected.
The agencies involved ‘arei - NEA, Nifi (National ‘Irrigation
Administration), NPC'(National Power Cdrberation), PALECO (Palawan
‘Electrie Cooperative), Palawan Provincial Government, PAGASA
(Philippines Atmospheric, Geophysical and Astronomical Service

' édminiStﬁation), NEDA (National Economic Develépmént_ Authority),
NWRC (Néﬁiénai Water Resburoés Coundil),'ﬁPWGV(Miniétry of Public
Works and Highways), Rio Tuba Nickel Mining Corporation, PIADP

(Palawan integraﬁed Area Development Project), ete.

(3) Hydrological'SurGéy
' Meteorological and flow data collected from the above
agencies, especially from PAGASA"an& NIA, was analysed and._flow
measufements. wefe :taken_ several times_ during the field ‘survey
period at thé prosted water gaﬁging site ﬁéaf the propoﬁed_power
plant and at the -dam site._ In.additipn, §arioﬁ5 PAGASA:reports
 were evaluated and data was obtained fﬁom'.éﬁe same for further

hydrological analysis in the home office.
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(u) Tepographieal.Surveg .

A-Philippine firm, Techniks Group Corporation, was contracted
to carry out topographicel survey of the items listed below, data
from which was used in study of general léyout- for hjdrepower
structures, formulation of basic designs, and determination of
neoessary aeeureey and scale for future detailed 1mplementation

de31gns.
Levelling : study of existing benchmarks and relatlon of
' the same to the proposed main structure sites

Crese—seetion Survey: survey of the ponding area which extends from
~ approximately 100m downstream of the dam to
" the reservoir (scale: 1/500)

cross-section analysis of canal and penstock
- routes (scale: 1/500)

Topographical Survey: survey of: dam site. and power plant v1elnity
(seale: 1/500)

The above survey covered a dlffleult tOpographical area where
steep rlver slopes (average 1 20) and PlVGP banks ex1st and roek
outeropplngs and stands of virgin forest oceur between the Same
along the right bank area whioh is selected for the canal route.
With the use of precision light wave measuring instruments (Topkon,
EDM Thodollte Guppy' GT'S-206) brought in by the Consultant, however,
'stadla eurvey was aeeomplished and topographleal study completad in

. the allotted time without loss of acecuracy.

(5) Geologleal Survey

) Besides the topograph1eal survey of the dam 51te, feservoir
‘and pondlng area, and drlvlnﬂ eanal route, core drilling was
performed at the proposed head tank, penstoek anehor block points,
and power plant site. ﬂb the steep approaeh prevented mobillzatlon
of the boring equipment to the dam site, ‘the non-dynamlte staeklng~
type seismic prospecting survey method was used1/ . Details for

each bore elte and seismle prospect1ng survey are tabulated below.
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BOREHOLE SURVEY

Location ' i No. of Samples ~ Depth (m)
Water tank 1 18
Penstock (anchor block) 2 18
. Power plant site 2 13
Tailrace site . 1 8
Total o . b .. 5T

(6) Electrical Demand Survey

Data requlred for power demand study was collected from Rio.
Tuba Corporatlon and PALECO, and analysed._ in addltlon, a survey .
.of each household in ‘the Rio Tubﬁ Mine area pr6p§$ed for
electrification under the Project was conducted for estimation of

future demand.

(7)  Comparative Study of Alternative
Hydropower DeVelopment Sites

In a prev1ous prellmlnary study, Tamlang River was selected
as the most sultable develOpment site while the Marangas Rlver was
disqualified. The Tamlang River was therefore the main focus of
the preseﬁt’field survey. The economlo development scale. for the
same however, is at most only about UMW whlch will result in future
supply shortages for 'env1saged ‘mine operations., - Accordingly,
'possible devélbpmeﬁﬁ.of-the Marahéas, Cohdwaga and Calasian rivers
_within the -Project_,was also studied. A .bﬁief_ outline of the

surveys conducted and the results for each is given below.

1) Maréngas River

_ ' The Marangas River: is located about 1lkm to the west of
Tamlang River-and has a catchment area of 38km2 The average
" slope in the upper Peaches 15_1.12,'whlch is inadequate for
economic hydropower _develdpment. Discharge 1is likewise

insufficient, as discharge measuréments amounted to onlyf



‘half those of . the Tamlang River taken on the samé day.
Moreover frequent ocecurence of filssures and. layers of
sandstone and shale present poor conditions for dam
foundation and increase the likelihood of seepage. For the

above reasons, the Marangas River site was eliminated.

2) Condwaga and Calasian. Rivers.

From study of topographical maps- (scale:1/50,000) a
basic plan was  proposed consisting of diversion from the
Condwaga River (catchment area 34km? at the intake site) to
the Cala31an Rlver, thereby' increasing the Head to produce
approx1mately YMW of power. As shown in FIG. 1-1, three
alternative approaches to the above were determined and ﬁn
aerial survey was conducted for the saﬁé, findings for which
are!

a) The . two -rivers. ruan almost parallel to one
another, ~and both ‘originate 1in  the Mantaling
Mountains, flow westwards though the swampy area
along the coast and . 1nto the Sulu Sea, R

b) The upstream portion of the Condwaga River has a
slope of 1:25 and the area around the headwaters
is heavily Porested with little v131ble ogourence
of riverbed deposit;

¢) The 631331an River on. the other hand, has a steep
- slope ranging from 1 80 te 1:100 and abundant
riverbed ‘deposits in mldstream, : :

d) Taree alternative sites with viable power plant
and hydropower  production potential = were
determined according to location of the diversion

canal between the 2 rivers, and -the “ratio of
-canal Jength to head for each is as follows:
~ Alternative A 1:23; Alternative B:i- 1:34;
" Alternative C:  1:45; - - : :

@) The basins ~of both rivers are composed of
- basaltic lava with no apparent degraded area;

f) Of the 3 alternatives, B was 3elected as the
optimum development site. ~ Although alternative A
~had ~a _small  canal length/head ratio which
indicated high economic feasibility, construction

of 'a - 1.2km tunnel would  be -required for
hydropower development. . The canal length/head
ratio for alternative C on the other hand was

- largest and thud less economical than alternative
.B; and,



g) Field survey of alternative B was conduoted
ineluding levelling to check net head for the
same, Flow gauges and rainfall measurihng devices
were also set up and data collected for a one
year period. Based on the results of the survey,
feasibility  study of = alternative B  1ig
recommended.

1.3.2 Home Office Work

Completioh of the Infrastructure Survey Report was ﬁndertaken in
the home office to establish an appropriate hydropower development scheme
based on geological survey rQSults,' tOpographiéal maps and other data
collected in the field, including finaﬁcial and economic analysis of the
sanme, As hydrological analysis  is the fundamental component of any
hydropower development scheme, 'additional studies were made including
correlation of scearce water level records, discharge data and records from
nearby rainfall gauging stations; tank model analysis having a -daily

rainfall for a 14-year period, eto.

An apphopriate _ power  generation _ plan’ was determined after
comparative study of * dam type and height, study of power plant secale,
calculation of potential generating capacity, basic dezign of structures
ahd estimation of _cbnstructioﬁ ‘cost. In addition,' due to poor
acoeSsibiiity of the site, and the oénsequently important effect of road
constructicn - on implementation schedule and economic feasibility,
comparétiVe study of each -development pian focused on adcess road

development.

As'ioeai power demand is an impbrtaﬁt consideration in economic and
financial'evéluétibn, powér coét,'including:unit power cost for mine use
and nickel price, was determined on the basis of balande between power
demand for local residents and the economic interesté of the nickel mine.

“Contributions of the Project to other aspecis of local comminities and

regional development, were also studied,
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CHAPTER IT  BACKGROUND

2.1 Population

A'nationai céhsus is conduéﬁed in the Philippihes every 5 years by
the National Census and Statistiocs Office :(NCSO), and the ﬁost recent
census availablé'for review was completed in 1980. According to the same,
total population of the Philippines as of i May 1980 is approximately.HS
millidn, indicatihg 'an avefagé ‘population increase of 2.9% in 20 yéars
sinece the 1960 census. Although this average increase is comparativeiy
high, amnual increase has actually been gradually declining in recent
years (2.8% from 1970-75 and 2.7% from 1975-80) due to promotion of family
planning by the Government. Based on a predicted average population
increase of 2.3% for. the 1980s and 2.0% for the 1990s, NGSO estimates that
£he population of the Philippines will reach approximately 61 million and

75 million in 1990 and 2000, respectively.

At the same time, population increase within the country varies
widely from one area bto another. POpuiation increase in Metrb Manila, for
example, was as high as 4.5% for the 20—jear period from 1960-80, whereas
that for Region VIII was only 1.6%. The urbanization trend has been
steadily progressing with 37.8% of the country's total population in 1980
-residing in urban areas #ersus only 31.8% in 1970. With the resettlement
‘efforts of the Ministry of Human Settlements (MHS} and continued
population inflow: arising from rural development however, population
increase in even the farthest reaches of Palawan -Province wherein the

Project site lies is recorded as Y¥.2% in the last 20 years.

The population of Palawan Province in 1980 was approximately
370,000 with a population density of 25/km?, while the population of
Palawan Island was about 270,000, The populations_ of Brookes Point
Municipality and of Bataraza Municipality which c¢onstitute the present
Project area, were approximately 46,000 and 18,000, respectively. The
majority of residents in boﬁh municipalities are not ‘original “inhabitants
but rather immigrated at various periods from other areas of the
Philippines. The average annual population increase in the-fdrmer is'M.S%
and in the latter 3.0%;.hoﬁe?er, as described later, migration into the
area due to integrated area_deveiopment, population increase in future_is

predicted to exceed past population trends.



Alﬁhough_no data is available on population employment patterns for
~elther of the above municipalities, the majority of peoplé are engaged in
the agrlcultural sector while some are engaged in service industries'
mainly related to flsherles and commerce. The only exoeptlon to the abova
are . those eMployed by the "Rio Tuba Mlne, the populatlon of. whleh
1nclud1ng workers and workers family members, tobals about M 000. 1In
'addltlon, a small number of natives which are of Borneo descent llve in

the mountalns, and exmstlng only on a barter econony,

2.2 Socioc-econonmy

2.2.1 Administration _
_ - The’ Philippine central government consists of 20 Ministries
ineluding the Office of the Prime Minister, and the present Cabinet was
formed on  July 28, 1981. Seperate from the above, but of  equal
importanee; is the Nationél_Economio'Development Authority (NEDA)} which
funcﬁions és a natiénai dévelopment planning agency, and is currently
directed by the Minister of Finance. '

Ministries responsible for hydropower development are the Ministry
of Bnergy which has jurisdietion over the National Poweg Company (NPC) and
the MHS. which presides over the National Electrification Administration
(NEA), the Ministry of Energy which has jurisdiction over the National
Power Company {NPC). Mineral resource development and mining is managed
by the Ministry of Natural Resources (MNR). . The latter currently holds
the office of Cabinet Coordinator for -the Palawan Integrated Area
'Development Project. Overall coqrdination and integration of development

plans, on the other hand, is under the Jurisdietion of NEDA.

The.Philiphines is composed of 12 regions, which are further broken
doﬁn-ihto 73 provinces and 1,500 municipalities. Under the municipalities
ahe tbwn and village communities refeirred to- as Barangays and numbering
appndximétely 40,000, In additibn, although Cpot  in themselves
administrative units, the Philippines is broadly . divided into 3 areas;

Luzon, Visayas and Mindinao.

" ‘Both Brookes Point Municipality, within which the Tamlang ‘River and
proposed Project area are loecated, and Bataraza Municipality, wherein lies

the Rio Tuba Mine, are part of Palawan Province. The province belongs in
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turn to the Southern Tagalog Region, also referred to as Reglon IV -4, The
said Region covers an expansive area ineludlng both Mlndro Island and the
entire southwestern portion of Luzon Island w1th1n_whlch.the suburbs of

Manila are situated.

5,2.2 Economie Trends

~ GNP and employment statistics indicate that stréng. emphasis hés
been placed on the agricultural sector of the national economy and in
particular on production of equrt drops. Other than agricﬁlture, natural
resources such as copper, lumber, iron, chrome and nickel, have also
constituted important export commedities. In the latter half of the 19?03
however, import substitutions and development of new export commodities
increased. The proportiQn of traditional primary export goods
correspondingly decreased from approximately 80% to 40% in 1982 while the
proportion of non-traditional export products including chemical; electric
and eleotrqnic goods, processed foods, bananas and:pineapéléé,Vinoreased
to _50%; Growth in exports of electrical and eiectronio goods was
particulably noticeablé, Jumplng from virtually zero in 1970 to 1 bllllon
dollars or 20% of total exports, becoming a major export industry in the

Philippines.

From 1972 to 1978 GNP increased with an average annual growth rate
of 6.3% while _the proportion of exports within. the same grew at a
substantial annual rate of 22.6%. Even during the second 0il crisis in
1979 the Philippine economy continued to grow at 6.0% in comparison with a
3.4% average growth rate for non-oil importing developing countries in
other parts of Asia. = In the 1980s however, the Philippine economy,
particularly the iégﬁicultural zector and energyuoonsuming manufacturing
industries suffered the effects of the vorld recession direotly and/or
1nd1rect1y, resultlng in a general slowdown of the previously hlgh growth
rate which dropped to as 1ow as 2% in 1982, the lowest record since the
end of World War IIL. Although market. conditions for primary products
recovered in 1983, there was no correspondlng 1ncrease in exports due to
drought damage and growth rate cont;nued to _decllne V(as_ low as 1%

according to ADB's Annual Report).

The drop in exports contributed to deterioration of the current

balance of accounts and accumulation of foreign debts hindering.jbreign
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loan investment in the country. To remedy this the Government fo the
Philippines requested the foreign financial institutions at  the
‘Consultantion Meeting in October, 1983 to defer payment. of all foreign
loans.' Es a resulﬁ, many de#elopment projeots were suSpendéd, the
?hilippine peso was devaluated by 27.3% (October 5, 1983) and emergency
measures were taken to deal with the public financial orisié and credit
51tuatlon such as credit vestralnt and import controls. Review of the
Five-~Year Philippine Development Plan was also required and the targets of

the same are presently under revision by NEDA,

The general outlook for the future including the latter half of
1984 is fairly posltlve, and a renewed increase in exports is expected to
follow gradual recovery of the Philippine agricultural sector from drought

and general recovery of world economic conditions.

2.2. 3 Polltlcal Trends

After HOO years of colon1al rule, firét.by Spain and latéf by the
United States the Philippines became an independant_ oonstitutiohal
republlc on July U, 19&6. Not withstanding changes in affiiiéted ﬁérty
and approach, the basic policy of the Government hés been'supﬁort of a
capitalist economic system with emphasis on private enterprise. In'the
early 1970s however, various factors affected the pblitiéal environment.,
As a consequence, martiél law was declared in 1972 to enable'strengthening
of the administrative structures. Subéequently the Government was able to

1ift the martial law decree in January 1981.

2.2.4 Palawan Economy

Agridulture is the basis of GDP ianélaWén Province, followed by
mining (mainly oft nickel), fdreétry and fisheries. “Although not yet
flourishihg as much as was ékpectéd develoﬁmént of offshore 0il besdurées
" should be mentloned The main agricultural products are rice, coconut” and
corn,'w1th rice productlon at one time exceeding local demand by as much
as 30% and the surplus belng exported to other 131ands. In recent years
however, rice production has decreased on Palawan Island due to black bug
infestation and- in 1982-83 production was not sufficient to meet even
local demand.. The island -has approximately #4.11 million coconub treés,

-copra -production from which is approximately 540,000 tons. The largest
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copra producing area is Brookes Point Municipality which produces about
190,000 tons or 36% of the entire island's copra.

Nickel mines,. though few in nuumber, “bring .in-'the greatest
acquisitions of foreign curpénbies for natural resoﬁrees[ Other than the
Rio Tuba Mine, a.lar‘ge mining enterprise operated by. one of the San
Miguel's affiliates is located in southeast Palawan Island near Quezon.
As for forestry, 9 major lumber companies hold timber rights fpr
approximately 510,000ha of land, production from which increased 337% from
1979 to 1981 to approximately H10,600m3.

- The Palawan Island vieinity is considered the best fishing area in
the Philippines, the fish harvest in July of 1982 reaching a high of
approximately 54,000 tons. Of the said yield, 35% was shipped to Manila
and .other pléces, supplying - 45% of total demand in Manila. Fishing
employs the second largest number of people in Palawan Prdvince next to
agriculture, eSpeciaily in the northern islands, with approximatelj 19% of
all households on Palawan Island (about 14,000 houséholds) deriviﬁg thelir

income from the same.

Industrial enterprises, on the other hand, ére almost non—existaht
excluding the said lumber companies and cottage handicraft industry and
manufacturing of artifacts from wood, shell, bamboo, etec. Development of
industry_is expected in future; however, at present infrastructures and

market facilities heeessary for such development are insufficient.

2.3 Deéelopment Plan

2.3.1 Fiye-Year Development Plan

The Philippine Government is presehtly undertaking a Five-Year
Development Plahr (1983487) the - main objectives - of which are (i)
sustainable economic growth, (ii) greater equitable distribution of the
fruits of development, andﬁ {(iii) total human development. Several
programs have been made to achiecve  those objectives, and realization of
the same depeﬁds on productivé and gainful participation of local citizens
at the planning stage. The de#elopment plan is designed to deal with
specific problems as follows:

a) reduction of unemployment and underemployment by
ereating increased job opportunities; .

b) increased agricultural and  industrial prqduction
through efficient distribution of capital, technology,
ete, ;
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c) elimination of rural and regional disparities;
4) reduction of dependancy on oil imports;

e) development of sufficient infrasthuctures such as
mini-hydropower, small-scale irrigation and farm-market
access roads;

) mobiiization of domestic financlal rasources;
g¢) ‘control of population growth; and,

h) strengthening of the private sector as the major source
of growth,

As a result of these measures, GNP growth is expected to increase
by 6.5% annually during the Plan period and per capibta income to reach

13,199 pesos by 1987.

‘In the energy sector, reduction of dépendenoy on o0il is the main
focus with a goal of 44.1% dependency by 1987 at Plan's end as opposed to
85.6% in 1981 (83.8% of which was supplied by oil imports). While
prqgﬁeésing with development of offshore oil aléng the Island's coast, the
Plah-is also prométing development of alternative energy sources such as
hydropower, coal, ete. Reference to this progress is tabulated below in
TABLE 2-1,

TABLE 2-1 ENERGY DEMAND

(Unit: 0il Exchange Million $)

Actual Objective dverage Annual

Item Growth Rate

' 1980 1981 1982 1983 1987 1983-87(%)
Hydropower 5.87 6.24 7.78 9.29 15,50 o 13.7
Geothermal 3.6 4,62 5.9t  6.68 16.53 25.4
Coal 1,04 1.00 6.25 11.63 22,44 17.9
oil 77:26 72.60 72.08 70.33 63.23 (2:6)

Atomic Pawer - - - - 6,06 -

- ' 0,02 0.37 1.11 1.61 5.33 34.9
Total . . 87.65 84.83 93.13 99,54 129,09 6.7

"01il Depend- - - _ : .
ency Rate(y) 081 856 7ML 707 49.0

Imported 0il
Dependency 83.8 - 83.8 72.0 65.2 . 4h.1
Rate(%} .

Source : Five-Year Development Plan
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As the table shows, during the Plan period domestic oil production
is ekpeéted to reach a productién of 15 to 19 thousand barrels a day,
supplying 10% of total oil demand. This coupled with conversion of
industries which are heavy oil consumers to c¢oal will aid in reducing

dependency on foreign oil imports.

At the same time, consumption of electricity is expéated to
increase at a yearly rate of 8.7% during the Plan beriod from 1983 to '87.
A 509 increase in facilities with 5,215MW capacity is required to meet
this increased demand and thus development of new hydropower facilities is
being promoted with emphasis on.geo—thermal, hydro, coal-fired, and atomic

power generation.

2.3.2 Palawan Integrated Area DPevelopment Project (PTADP)

To resolve the problem of regional disparities the Goverament of
the Philippines established 'a National Counecil on Integrated Area
Development (NACIAD) composed of high-ranking officials and specialists
from each Ministry. The said council formulated an Integrated Area
Development Program with the goal df developing underdeveloped areasf' At
present, there are 7 on-going projects in the ﬁation ineluding Palawan,
while another 7 projects will be implemented in the near future,
Approximately two-thirds of the total'area'of Palawan Island or southern
Palawan is thus incorporated into the Palawan Integraped-hrea Development
Project (PIADP). A feasibility study was undertaken for the same in 1980
with technical cooperation from‘ADB and UNDP, and, upon financing by ADB
and EEC amounting to US$55 million, first stage construction (1982-88) was
begun in 1982,

The first stage is focused on higher income and improved standards
of living. among the large agricultural population by means of increased
production through development projects in several sectors as described

bglow.

1) Agricultural Development

a) Rehabilitation of existing 2,400ha of communal
irrigation and construction of‘ a hew 1rrigat10n
scheme for an area of 2,100ha;

b) Agricultural intensification and .diversificatidn
through establishment of a provincial
agricultural center and 8 rural service déenters
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te facilitate farm support and extension services
for training, development of appropriate farming
systems, eto,; '

¢Y Upland stabilization program consisting of
development and implementation of various types
of support programs for minorities;

d) Livestock development through establishment of a
~livestock resource center to improve marketing
and cireulation for ~ small~scale farms, and
research and extension activities on improved
breeds; and,

e} Improvement of the ex;stlng agricultural credit
system for financing of various types of
enterprises.

2) Transportation Development

a) Improvemeht and construction of 159km and 160km
of the main ‘road and .branch road, respectively
which run from Puerto Princessa to Bataraza; and,

b) Improvement and construction of facilities at
Puerto Princessa and Brookes Point ports.

3) Health Facilities and Services

a) Strengthenlng of' malaria eradloatlon services;
and,

b) Development of potable water supply systems in
rural areas.
§) ‘Other
‘a) Land classification and land title;
b) ImpleMentation of an envirconmental survey; and,

c) Establishment of a ProJect Office for propeb
project management.,

In the first stage of PIADP, projects which directly contribute to
increased income and improved environment for .local residents due to the
1imited funds were selected and sre'pﬁeseht1y being undertaken. ' Electrie
power generation and industrial 'dsvelopment on the other hand will be
undertaken in Stage II. Apart from the above, tourism is being positively

promoted mainly by Philippine -Air Lines and. others.:

2.4 Electric Power

2.4.1 Agencles Concerned with Electric Power

Electrlclty related enterprlses in the Phlllpplnes are under the

Jurisdiction of the Ministry of Energy established in 1977 by a
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Presidential -Decree. Responsiblity for stable electric supply- is
presently born by NPC and MERALCO,'ahd private electriec coopérativeshare
under the directive of NEA, NPC is conducting a large scale generation
and transmiéSion enterprise. based on unification of electric generation
and transmission. NEA is in charge of planning and implementétioh for
power generation _ facilities .of less than 10MW and of elecﬁrio
cooperatives, while planning of _eleotrio faoilities._from 10-20MW is

undertaken by the same in consultation with NPC,

Distribution and sale of electric power in the capital, Maniia,-is
under the control of MERALCO while that for rural areas is through NPC and
NEA via electrie cooperatives in each rural area. Some of -the latter

presently use diesel generators for power production.

2.4.2 Power Supply and Demand

Total capacity of power generation facilities throughout the
Philippines at the end of 1982 was 5,19UMW, with 20,906GWH generated.
Power generation facilities in the Philippines are as shown in TABLE 2-2.
Epergy consumption in Manila in the MERALCO distribution area was Q,QHHGWH
while that in other areas under the jurisdiction of local electric

cooperatives was 1,830GWH.

Distribution of  NPC wholesale electric energy, which is estimated
to be close to the actual consumption in each network was §2.6% in the
Yuzon network including Manila, Y4.5% in the Visayas network composed of

numerous islands, and 12.9% in the Mindanao network.

Under. the 10-Year Electriec Power Development Plan (1981-90) NPC
estimates that annual kW increase from 1981-85° will be 7.3%, and from
1986-90 will be 7.0% while priority is given to development of geothermal,

coal-fired and hydropower generation, in that order.

2.4.3  Rural Electrification

The main objective of the rural electrification plan supervised by
NEA is promotion of the overali socio-sconomic development - of rural
communities by. providing electric power required for Purél modernization,
strengthening and developing irrigation, farm mechanization and medium to

small-scale rural enterprises and improving social facilities. Mid-1990
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is the target year for 100% electrification and funding for the plan is
provided by NEDA, '

'_At the end of 1982, there were 112 electric cooperatives. Rural
electrification conditions are as given in TABLE 2-3, while those for
electric oooperatives are présented in TABLE é;u. Rural electrification
is steadily progressing despite severe economic conditions., Moreover, NEA
has continued'develbpment of néw péﬁer sources in its efforts to actualize
the rural electrification plén, and in mid-1982, U wood-fueled power

stations {32MW), and 18 hydropower stations (22MW) had been constructed.

2.4.4 Electrie Power Conditions on Palawan Island

PALECO, first estabiished in 1974 (TABLE 2-5), préesently manages
generation, distribution and sale of electric power on Palawan Islénd. As
can be seen from FIG. 2-1, sale of electricity and number of "households
have steadily increased while PALECO electrification conditions according
to amount sold and numbeﬁ of households, commercial establishments, ete.

gerviced are shown in TABLE 2-6 and 2-7, respectively.

At the end of 1983 PALECO had five diesel generators totaling
6,750kW with about 175km of 13.2kV distribution line and about 180km of
220V distribution line strung. Moreover, by mid-1984, during this study
‘period, construction would be underway for an approximately 23km extension
off 13.2kV distfibution line, 1llustrating the commendable éfforts of
PALECO for promotion of rural electrification in the midst of adverse

economic conditiouns.

Brookes Point Town - is located about 15km northeast of the
envisioned power plant site and electric supply to the same commenced in
Mareh 1982. Said town has one of the lowest electrie consumpbion rates in
both the Philippines and Palawan Igland, illustrating that power
consumption level within the same are still low (TABLE 2-8). ' This fact
may explain initial exelusion of the tqwn from a 24-hour supply aerviva,
The 2lU-hour sypply service was extended to the same in March 1984,

however, and consumption is expected to increase accordingly.

As for Bataraza Town, through which transmission lines will pass
under the Project, th¢"14kVA diesel generator of the same -supplied 5 hours

of electricity in the evening to ‘about 80 households. Due to poor
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managenent .however, generatibn was discontinued in August 1983 causing
great inconvenience bto local residents. At present, the bakery and the
national road construction 6ffioe possess a 5kVA and a 13kVA generator,
respeotively; while those areas through which distribution lines pass

remain unelectrified.

A diesel generator owned by the Rio Tuba Mine Corp. -supﬁlies

eléctricity to mine employees residing in Rio Tuba Town.

2.5 Mining and 0il

‘The Philippines is rich in mineral resources, beginning with
large-scale copper reserves and including gold, silver,'chrome, nickel,

iron, zinc, coal, all of which are mined.

Close to P30 million is spent annually by the government on studies
for minerél resource development while production from mining operations
in 1981 amounted to 4.334 billion tons of copper, 784 million tons of
iron, 1.933 billion tons of gold, 97 million tons of chrome, 1.751 billion
tons of nickel and 9.633 billion tons of coal, HOweyer, except for
certain cases, ore veins éré generally small and'quality.ofteﬁ inferior.
Costs for extraction of the same coupled with déelining international

prices has resulted in a general trend towards reduced mine production.

Copper production and exports have steadily increased except for a
few occasions such as the 19?5 oil crisis, the 1977 drop in copper prices
and the 1982 market slump. Gold along with copper is one of the
Philippines 10 major export commodities, approximately 470,000 Troy ounces
of which were exported in 1982 bringing in about US$169 million foreign

capital {about half the income from copper exports).

Philippine chrome deposits are reportedly the largest in the world
and extraction and export of the same is expected to inecrease during the
next development stage. In 1982, 355.5 DMT of ore was extracted, US$15

million worth of which was exported.

Nickel ore was.seldom mined before 1974. Since that time however,
nickel mining haé rapidly increased amounting to B1.437 billion in 1980
and P1.026 billion in 1981, and nickel has become the third most important
mineral resource in the ?hilippines'next to copper and gold. Valué added

for nickel, however, have been extremely low, the price for the same in
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1982 was only 1/15 of that for copper, due to lack of refining facilities
in the Phiiippines and export of nickel as mineral ore.

- Coal, unlike the above which are adversely affected by the present
world recession, is mainly 'being developed for domestic use, and
production in 1982 increased 90% over the previous year at about 600,000
tons, The quality of the same is relatively inferior in calories however,
and reportedly mﬁst be mixéd with higher quality coal imported from

Australia before it can be used.

.Oil exploration was 'earried out along the Visayas and Palawan
continental shelf after 1949 and in 1977 a sufficiently large oil deposit,
the Nido o0il field, was discovered offshore from Palawan Island. Later
Matinloe oil field was alsé discovered and developed, producing 3.6
million barrels of oil, the equivélent of 5% of national oil consumption,
in 1982. 0i1 éxplofation_éontinues and 2 new fields (Linapacan 2 and San
Maftine) were récently ‘discovered in' the o0il belt offshore on the

northwest side of Palawan island.

The Philippine Government, through development of both domestic oil
production and alternative energy sources, is thus working towards reduced

dependency on ilmported oil.
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Houses Connected (103)

FIG. 2-1 HOUSES CONNECTED AND ENERGY SOLD BY PALECO
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TABLE 2-2 PHILIPPINE ELECTRIC POWER FACILITIES (1982)1/

POWER GENERATION CAPACITY

Capacity Percentage Electric  Percentage
: Energy
{MW) (%) (GWh) (%)
Organization
- NPC _ 4,489 86.4 17,940 85.8
Electriec Cooperative 227 h.y 334 - 1.6
Other y78 9.2 2,632 12.6
Total _ 5,194 100.0 20,906 100.0
_ Type of Power Plant
Hydropower 1,270 24,5 3,965 19.0
Diesel 3,315 63.7 12,883 61.6
Coal 50 1.0 2u6 1.2
Geothermal 559 10.8 3,812 18.2
‘Total - 5,194 100.0 20,906 100.0

1/ 1983 Pnilippine Statistical Year Book,
and Annual Report of NPC and NEA

TABLE 2-3 RURAL ELECTRIFICATION CONDITIONS

Connection Total Coverage Number Energized
Municipalities 1,306 1,148 (87.9%)
Barangaga 32,396 15,768 (48.7%)
Households _ 5,049,000 2,031,040  (40.2%)

Note: From 1982 to the present
Source: NEA Annual Report, 1982
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TABLE 2.5
1 of 2

HISTORICAL AND STATISTICAL DATA OF PALECO

Janvary 25, 1974

May 21, 1974
July 1, 1974

Ndvember 20, 1974

1975
1975

Januvary 11,

February 11,
April 15, 1976
April 11,
June 22,

1977
1977

August 8, 1977

November 12, 1977

1978
December 23, 1978

November 11,

Februarj 21, 1979

1979

1979
1979

1979

June 6,
August 8,
August 15,
December 12,

March 8, 1980
June 5, 1980
December 17, 1980

e

.

.

Daﬁe of Registraﬁion

Date of Loan Signing .
Original Loan - B 8,500,000

Turn-over of Puerto ernoesa
Electric Sérvice Facilities

Construotionﬂof Interim Plant
and Distribution System
First Enéﬁgizatibn at 12 Hours

First Energizatien at 24 Hours

‘Start Construction of Headquarters

Blessing of Headquarters

Provisional Certificate of Franchlse
No. 023 issued

Completion of Permanent Dlstrlbution
System

First Annual General Membership'Meeting

2nd Annual General Membership Meeting
Completion of Aborlan Interim Distribution
System & Energization

Blessing of Power Plant offioiatedzby
Msgr. Gregorio BEspiga with US Ambassador
Richard W. Murphy as Prinecipal Sponsor
Start of Marra Distribution System

Grant of Permanent Franchise

: Start of Roxas BLISS Project

-

e

_Signihg of the following loans:
Pielstick Loan P 22,421,533
Transmission &

Distribution Systém 14,000,000
(PUerto Princesa, 12,000,000
Aborlan, Narra) 6,000,000

Narra Energlzatlon
Aborlan Dendro Project Organlzed

Signlng of Dendro Thermal Tree Plantation
Loan Contract (Aborlan) P 4,040,000
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)

January 25, 1981 -
May 4, 1981

February 20, 1982  :
February 21, 1982 :
February 20, 1982

September 23, 1982 :
March 20, 1982
March 10, 1982

July 28, 1982

Sapt. 1, 1982

March 26, 1983
May 2, 1983

Dea. 31, 1983

TABLE 2-5
2 of 2

Yth Annual Qeneral Membeﬁship Meeting
Iwahig Central Energization

Bth Annual General Membershlp Maeting

1at Annual Distriect Meeting -~
Narra -~ 8borlan

PALECO Choral Group born

Cuyo~Magsaysay granting of Franchise
Brookes Point Elects its First Dlrector
Sta. Lourdes Dendro Organized '

Signing of Dendro Thermal Tree
Plantation Lean (Sta. Lourdes,
Puerto Princesa City) B 4,390,000

Signing of Loan for Dendro Thermal
Power Plant, Sta. Lourdes,
Puerto Prlncesa City B 42,754,000

6th Annual General Membership Meetlng

Father of Palawan Electrlflcatlon Dies -
Atty. Francisco Ponce de Leon

P 63,161,559.00
B 44,788,785.97

Total Amount of Loan
Total Loan Releases
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TABLE 2-6 PALECO ELRCTRIFICATION CONDITIONS

" Ob ject: Energized  Energized (Electrification

Connection Number . dn in Rate)
1982 1983
Municipalities 6 4 | 4 (66.7%)
Barangay _ L 58 66 (40.8%)
Households 26,000 9,807 11,674 (33.7%)

Peak Load (kW) _ 2,515 2,725

Source: NEA Annual Report, 1982
PALECO Manager's Report, 1983

. TABLE 2-7 ENERGY DEMAND AND ENERGY SOLD BY PALECO

End User Number of (%) Energy Sold (%)
End Users - {kWh)
Residential 8,808 (75.5) 2,183,154  (29.1)
Commereial 1,898 = (16.2) 2,609,506 (34.8)
Industrial = 6 (0.1) 698,213 (9.3)
Public Buildings 319 (2.7) 1,861,575  (24.8)
Street Lights. 648 (5.5) - 146,575 (2.0)
Total 11,674 (100%) 7,499,223 (100%)

Source: PALECO Manager's Report for The Year 1983
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TABLE 2-8 BROOKES POINT MUNICIPALITY ELECTRIC CONDITIONS

1982 1983
Generator Facilities (kW) 450 550
Peak Load (kW) - 17.5
Demand (No.)
~ Residential 657 1,003
- Commercial 140 257
- Industrial - -
-~ Publiec Buildings 22 37
- Street Lights 12 10
Total 831 1,307
Energy Supplied (kWh) 106,480 2&5,823
- Residential 63,906 136,021
- Commercial 34,285 87,523
-~ Industrial _ - -
- Public Buildings 6,954 20,586
- Street Lights 1,335 1,693
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