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. UFOR THE -
MINDANAO HYDRO POTENTTAT, STUDY

iNTRODUcTioN

A General

The present etudv is 1ntended to furnish the Nationel Power '
Corporetion wlth a eomprehensmve and’ accurate Qicture of the ‘hydro<
- electric power potentiel in Mindenao Island in view of the ‘expanding
- ‘deémand ‘that- ‘originates from the ‘plans of the Government of the Fhilip-

- _ pines for the development of the Mindeneo Island. ’

From the comprehen51ve pleture of the hydroelectric power
potential in Mindaneo Islend, it will be .possible to proceed with
further studies to' derive & Master Plan ‘for the ‘orderly develogment
of hydropqwer potential - considerznggﬁhe demend derived from the com-
- ponents of the econpmic: develoPment of the Mindenao Island and consi-
dering the programming for other usage of the water reSources like
1rriget10n flood oontrol pnd vater supply.--

. To dete severel studles ex1st made by government agenc1es
investigating the power potential in the island. These studies will
be rev:ewed by the Consultant for the purposé of guldlng the National "
Power Corporation in the development of hydropower resources.

The utudy will also provide the neeeseary informetion for
proper guldence and prompt implementation of- ‘the. hydropower deve-
1opment 1n the Mlndenao Island in the succeedlng study stege.

oeaeoﬂve OF THE STU'D‘.{ -

The ‘main objeotlve of the’ stu&y 1s to formulate a hydropower
potential plan for orderly development in the Mindanao island. The

‘preparation of the Master Plan will begin with the compilatlon of #n

inventory of all available hydroelectric potential .xresovurces and this

‘will be followed by the assessment/screenlng of potentlal 51tes through

the preperatlon of project profiles,

SCOPE OF CONSULTING SERVICES
A, General

_ - The Consultent shall DEIIO*D 211 vork necessery to attain the
'objeetlves set forth in Section II above, including preliminery
survey/;nvestlgations, date coll°c~10n/rev1ew establishment of
data base, inventory preparation of potential project, selection/

: screenlng, priority ranking of project 1dent1f1ed/named and other
relevent activities,
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During the study, thcy shall take 1nto account the general pollcies

of the updated NAPOCOR Expansion Program (prepared by SPD),. the
studies undertaken by SPD and SHAWINIGAN Consultants: regarding the:
Mindanao- Power" System Development Study anﬁ_cther Important’ studie’s
vhich in one way or another:will affect the ‘Mindanao’ Power System
Develdpment; - Full~time ccunternart 'NAPOCOR- personnel wall be as~
signed by NAPOCOR tc work. vxth the Consultant 's staff for the dura-
tion of the: study Close cooPeration with the: counterparts and other
professional staff in all ‘phases of. the project “ingluding the pre~
paration, ofdrafti&nal reports, is of utmost importance. NAPGCOR
will also. 9rovide for.this study the data,. services and facilltles

-outlined in‘ Section IV hereof. The Consultant’s shall be’ re3p0n51b1e

for the analy51s/1nterpretation of a1l data recelved the collection
of necessary. additional data, and. for. the flndings and reeommenda~

'tions contained in their reports.

MASTER PLAN DEVELOPMENT '

’”B 1 Inventory of Potentzal Project

The inventory of +he Mlndanao 1sland hydroelectlic
power potential will be made based: on the existing ‘studies
and informdtion avaflable from said, studies, on-the investi~
gation mads on topograph1c ‘maps and on dlrect inspection at
the resultlng project sites. Lo

The 1nventory vill show summary infornmtlon regardlng
hydrology, topography, geology, power gener&tion ‘and the
correldtion.to ‘othér reguirements like irrigation, water
uses both domestlc and industrlal access to the site, ete..

It vill 1nc1ude asmany;uoject sxtes as it vill prove
relevant therefore; -ell. hydroelectric pover projects will be
_1ncluded irrespective of othet- considerations regarding the
_eccnomlc ;ea31b111ty of power generetion, +the distance from
the power transmission lines, from power losd center, the
difficulties of access, the percentage of flrm energy and
other c1rcumstances. _

However, the- inventory will not 1nclude -projects that
are obv1ously ‘technically not feasible. In general, the:
inventory will mot include projects that 'will have a power
installed capa01ty less than SMW.

“The 1nventory w;17 be made w;th the followlng actl—
-Vltles. .

1, Preparation of aiéChédulequ%activitieS/dafalcollecé
tion.of existing and previous studies.
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2. Review of gathered deta.

3.. Locating on suitehle topographmc maps the projectb
-~ in order to obtaln overwell picture in & reglonal
, scale. : _

L. Detailed etuay in ﬁdpQérephld maﬁs on 1: beébé-scale
. to locate sites referred from the date teken or other
potential eltes not yet 1nvest1gated

5. For the new potential sxtes the inventory wlll
include catchment ares mess ﬂremenbs, estimate of -
available water by use of isohyetal charts, estimates

_ of potential of electrmc power proquction._

6. The 1nventory wlll comprlse the search for poss1ble

favorable condltlons for water basins 1nterconnect10n.

Durlng the 1nventory, project sheets will be prepared
with uniform crlterla ‘and will be made a selectlon of the .
projects showxng more promlsing aspects. The gtudies of the
1nventory will be made into the. inventory reports.: All the
information/data specified in the 1nventory sheet will be

‘sorted into- "Data Bank System"

.Prellmlnary Investigation For the Newly Identifled Sltes

. The prelimlnary study will be made’ to prepare detalled
1nventory of hydropower potentiel sites and to obtain date
and Informations necessary for the study.. The sites. which
are identified through the studies in Items. 3 and. 5 except
thosé sites with completed feasibility- studles” will be
visited Dy the Btudy-Team. Thisz site recorinaissance wMill
be made twice in the course ‘of the study, the ‘first visit
ains to obtainlng ‘basic technlcel informations &t potential
sites identified by map studles, ‘and- the- unscaled projects
studies/naped by such agéncies as NAPOCOR, NIA, MPWH , LWUA
and other before the flrst screening of pro,jects1

The . second visit &1ms ‘at obtainlng more detalled infor-
metion for the ‘selected projects before the second screening
to prepare a "ProjJect Profile Cafalogue“ vhich llStS up the

' promising projects.

It is expected that the schedule of the prelﬂmlnary
investigations &t the sites will be adjusted during the
study in sccordance to the flndlnvs and ‘conclusions that
become -available along the way. '



B 3 Proflle of Selected Projects

The preparation of “the, Project Proflle is done in order
‘to allow the selection of the wost promxsing projects ‘and to
* proceed in subsequent stage of the study the Master Plan
'C_Development .

Therefore, there will be oommon guiding orlterla in the
preparation of the project profiles but there will be allowance
from departlng from sald common criterla on & case to case

, basis.- _ . _

Each project proflle wlll be the object of - report Wlth

short deseription’ .end comments on the basie ‘avaisble infor-
_‘mations (hydrology, geology, morphology) and includlng one

Cto three drawings to shou'as ruch as possible the information

.....

1§'-Project site 1ocat10n 1nc1ud1ng 1ndicat10ns of
_1rrxgab1e area, towns and barrios. 0 be aupplied
"with water nearby transmlssion llnes.

2. Location of the catchment ares vith superlmposed
.isohyetal main records (historical) with the locations
of ex13t1ng gauglng station s etc. :

3. Plans of the main civil works, including the dam
and some geological sectlons.

k. ‘Flo#"dﬁfation”durvés;

‘5. ‘Reservoir impoundlng ‘ana regulating capeclty wlth
suitable graph in tabulatlon._ . .

6,‘-Genera1 1ayout of the . Plant and CTOSSmSECthn along
. the dam; the pOWerhouse and the intake and tallrace
:,vorks._ T

There will be unlform criterla for “the deszgn of the
Project Profiles to allow con31s»ency among the results of ‘the
“study. Each plant wlll be designed with -the purpose of ‘obtain-
sing the hlghest “power generatlon compatlble with plant ‘and
‘operating ‘costs not higher than the cost of power generated

from coal flred plants hav1ng the same- load factor.

~Each Projec» Profile Report w111 hlgﬁllcnt tne follovwing
features

1. Totel pouér generation.:

— 2§ —
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2. .Installed oapacity, selected with a plant factor
'31m11ar to all projects.

© 3. Cost of the plant or plant cost share in case of -
S multipurpose project o

L, Estimete of average power production cost. baeed on
- agreed Tinancial cost for losn requirements and fixed
-operatlon and m31ntenance costs.-

The Project Proflle Reports wmll include, whenever it is
applloable, a reference list of prev1ous -studies avalleble and
source of information. : :

Master Plan Development

After the Project Proflles are completed the projects
which the prellmznary investlgatlons have shown;ﬂants that are -

‘not technically feasible will be set aside and also those plants

that show power generation below SMW after the preliminary
studies end those projects that have a power generatang cost

exceedlng the celling cited above.

The remaining ‘projects will be ranked An’ at least tvo - .
priority lists; one will.be: ranked mecording to the yearly power |

genereting votential and-the other list will be ranked according to

the estimated unit cost of the kWH delivered to the transm1ssion
line network

An over-all appraisal ‘of the tw01lstsv111 be made in
accordance with the National Power Corporation expansion

© guidelines and the resulting ranking list for priority will

be prepared
_ Sald ‘priority 1lst will teke 1nt0 cons;deratlons other

factors like ftechnical rlsks, political ‘and'local requirements,
the irrigation development program, and environmental conside-
rations.
Arrangenent of Up—Datlng System

To cope w1th reneval of data andnwdlflcatlonwath pre-—
requlsltes as mentioned below for the date base, anelysis
programs in future, an up-dating system.ls to bhe established:

1. Modification of demand foreeast.

2. Addition of generation unit.

3. *Change in fuel price



L, Additien of ne# hydfﬁpoWer sites -
5{ Up;dating'of préjéét infofmatioﬁ
:‘6; Periodical accumnlatlon oft hydrological 1nformatlons
B, 6 Data BPase

Ba51c data collected/processed in the activitles discussed.
shove will be registered into the following files of eomputer

i._ Hydropover sites file 1ncludes.-
1.1 Site identifications
1;2"Topog¥aﬁhic informéiions
1.3 Hydrologlcal informations

'2.':Stream information file 1nc1udes mnnthly discharge
' frecords.

3. _Rainfall information file 1nc1udes monthly rainfall
records.

4, Costrinformaﬁidn“fiiéf inpluﬁejparhmeﬁeré and
coefficients of cost formulae to be required for
first cost'estimate;

5. ‘Maximum daily rainfall file.

6. Unit prlce of constructlon .cost flle lncludes cost
' and price 1nformations for the second cost estlmate.

7. Thermal plant file 1ncludes such 1nformatlons as
major features of the ex1sting and proposed,thermal
plants. .

b. Hydro plants flle 1nclude5 such 1nformat10na as
" principsl features of the existing and proposed hydro
pover pl&nts.

9. Power demand forecast file. .

For the purpose of esteblichment of ‘dats base, arrenging,
up-dating, inventory, project profile prepsrstion and other
ectivity that ealls for the use of ~programming technlques,

& nuumber of various progremxs have already been used/developed
by the Luzon Hydro Potential Study Group (JICA and NAFOCOR)
and presently compiled in the main frame of VAX 11 {owned by
NAPOCOR).
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' B,7 Trensfer ef Technical Know-How

In.line with the poJicy of the Government’, emphasis wllln
_be put on. completing 8 succeéssfu), program for. the transfer of
" techniecal” knowledge to the. NAPOCOR engineers. and techniclans
who wlll participate in the etudy.

Accordingly, the followxng prov1°ions hava been made
into the uork teem; _ :

1. The etefflng_of the study Hlll integrate the work of

" the Consultants and of the local personnel; therefore,
4t will be Very easy to obtain a thorough transfer of
"+ information and methodology for the study.

2. Every member of the team of Consultant to be assigned
will take every sctién to the effect thet there will
be a constant flow of information and- instructions to-
the National Power Corporation.

3. -Serzes of lectuzes/semlnars wlll be glven by the Con-
~sultant on subject relevant to the study.

L, Durlng the .study, every mejor decielons will be taken
-+ in consultetlon with the National Pover Corporatlon.

5. Training abroad on relevant ectiv1t1es.

| G. 'STUDY SCHEDULE ‘AMD.MAN-MONTHS RFQUIREMENTS
c. 1 Schedule
The project is estlmated to be eompleted -approximately

twenty two (22) months from the mobilization -of the Inception
Mission up to.the submission of the Final Report.

]

'Inventory (First'Stage) First 9 months

. Preparation of Interim Report - 3 months
Froject Profile (Master Plan ,

' Development ) ~ 8 months

Preparation of Final Report — 2 months

C.é Man-Monthis Becuirements

- The men-months requirements for the Mindenso Hydropower
Potential Study is summarized in Table 1.



D. REEORES

The Consultent during the course and upon eompletion of the
‘services is- requlred to prepare snd subnit the follOWng reports

(in English)
S Inltiallineeption Report

This repoit shall cont&in the Consultant' general. .
‘asgessment  evaluation of the available ‘data and informa..
tion on thé Project; as well as its general and. specific

- récommenidations on the projlect approath, technical and’
othey relevant actlvitles.. This report shall be subm;tted
in’ten (10} copies within two (2) months after the effecti-

: v1ty of the service. '

2. PTOgress Report

It may deemed necessury to suhm;t a progress report
whenever necessary to call a progress meeting in the course
ofixhe study.. This will contain the upAto»date accomplish-
ment of the study. Report shall be submitted in.eight (8)
coples. T : : o

3. ﬂInterlm Repott .

: The .Consultdnt shall submlt an 1nter1m repOrt upon
Ahe completion of the first stage of the study (Inventory
.Report) This will contaln the summary ‘of works done during
“the course of the study, . including .pertinent date, analyses
etes This will be submitted in fifteen (15).copies two (2)
months after the completlon of the first stage.

kR Flnal Report

~ Within two (2) months: upon the completlon of the Con.-
sulting Serv1ces, the Consultant shall submlt {0 NAPOCOR
twenty (20) copies of its Final Report. Basically, the
- Final Report covers the summary of all the work performed,
-the findings and recommendations of the Consultants sum—
‘mary/statistical highlights, project cost and estlmate,
j drawings/maps, consultant conclusions, etc. .

v. SERVICES/FACILITIES 70 BE PROVIDED BY NAPQCOR

During the course of thé serV1ces NAPOCOR will provide the .
Consultant with the follow1ng- ' . o

3. Data/Feasibility Report of previous studies.

-— 30 ——



Office space, necesqary tahles, chairs and cabinets at

-NAEOCOR'S main offlce bumlding.

’Reasonable 3351stance in securlng travel documents from

the Phillppine Government

Counterpart personnel will be provided for all aspects of
work.

Computef Facilities'

“A computer Main Frame, VAX ll was xecently installed
in our NAPOCOR: (System P&anning Dept.} office, vherein the
prepared programs used in the concluded study of the Iuzon
Hydro Power Potential Projeets (Lupps) were complleu and
stored. Therefore, availment of the faeillty w11l éase out
the work.related to programming/processing of base data.



B B e AT, IR

ALIALLOY 40 FINCGEHDS

s93Ts TeETiUSzod

"9

zsmodoxpAy 7o -SBTIOIUDAUT Fo uoTiexedsxg
(3ST) POULSSTRUUODSII PTSTI  *G
Surusaass abeas 3IZITL "%
(@Be3s 3IST) 2800 :aﬂuusuuWEOU 3O UOTIBWTIST ¢
ndyne tosod 30 UCTIBWLILSE  *F

BEADITIAD
wcmcmmuum\mEmumoum zoanduoo 3o uciaexedsia 1
593185

1ET3Ua30g FXomodoxpdAy JO £3TIA03USAUT Jo uoTieiredsag

aseq e3P 1O uoliexrdexd/ucTierrdwos

52375 meu uo Apnas deR/ucTieoTITIUSPI

sarosloxd nmkomouvhs mcﬂomiﬁO\mﬂﬂumﬂxo 10 mATADY
A9aI0S 39¥IRW IBMOL

~Aaaans STWOUODS-0TI0S

(=032 ‘Aborozb ‘AboToapiy)
B1ED 7O STSATRUE pue M3TASI /UOTINBTTOD

"9
'5
4
"€
"z

T

aseq ®RIRg Jo ucTiIvxwdaig

uotidasur/azodsy TRIIIUL J¢ uvoTieaedaxd

: RTASITIO
Butuurtd/aTnpauss yIoMm POTIVI®P 3o woriexedoad

S9TPNIAS
snotasad/elep BUTISTHS JO MDPTABY PUE UCTIDNSBTION

S

"2

‘T

Asazng AIRUTWITSIG

AIOINIANT

SEILIALLOY

.



|

f
/ 3xodey ngwm‘
Jo coﬂmmﬂaﬂﬁmv

S

TT!

1T

0t

B3TS WO £
JustubTSSY swmoR ]

SITITATIOR JULAITIZ UO SIINIODIT ¢ SARUTWSS

(ubtaxcg) Huturexy
EOQETMONN TYDINHONL 0 ¥TISNVEL

axoday teuta yo uctiexedazg

3axodey wrasjul 3o uotiyexedsig

a1Ts mnu 30 S3T089x Apnas IO MITARY
SYIOM muoumum&wum

SLUQAME IO FOTIVNYITHI/SHEOHN RIOINYYdTIL
KILSES QZHadﬂlmb IO ENEIWIONTEEY

wexboxd nowuum Is3Sen mh.ﬂOﬂumum&wnm
JueudoTo42p IS00-3SEST UO wusum
soeloxd zamodozpiy 207 nuow Fo uoriexedsxqg

. jooloxd
Jomod TRUABYY SATIBUXSITER I0F DUW Jo uoTiexzdarg

LS
fburzzTwsueas xemod uo APN3S PuUR. ISTLIIVF PURWSQ

RTIDITIO

buTyues A3rrorad/ueabord zaandwos zo uorieiedazg

: : . (ZCIM WIISAS)
azmzmogmﬁnﬂmmmmomomzﬁm.mmawﬁ.mozﬁaﬁmmmmm

892Ts Terauaaod Hwkomouvmn.mbﬂuummwoum o3

sarTyoad uomﬂon& Fo uoTiexedaxd/JUSUUSTTIRIST |

furtusazds puz/ (pUz) . oOUBSSTRUUODSI PTISTJ

(PUZ) 3ISOD UOTIONIAISULD IO UCTIRWTIST

, (PUZ) S9IBWIFSO IBMOJ

wetd asjyseuw/inodey Azeutwrisid Fo uorileviedsig
2TIIITID mﬁﬂﬂmwnomxﬁmnmoym xaznduco 3o uoTyexedazyg

LOALO¥d FAILDHISOEd J0 ZOHBUmqmm\mNQHhomm hrocines. -y

Z 9
19
"9

[

1°e

9°g
577
¥z
£°Z
z z
12

"z

— 33—



HAZNIONG NOISEC TIAID *T

WHLSAS YIMO4/HIINIONE TWOTHIODZIE T

YIZNIONT ONINNYIS/ISATENY HELAWOD T

ISTHONCDE-0I2CS "1

LSID0ICED I

LSIDOTOHAAR T

ISITYIDEAS

YIOYNYR/EIEINISNT ONINNYTId T

HOIYNITEO0/EHAYET WYEE T

INIWEDYNEW Iogrodd

2T

T bzTiTT|0T
)

T . ’ : SLNCLTIASNOD “ON

TINATHDS ONTINNYKW



(BEEHD)

. TERMS OF REFERENCE -
CFOR THE FERSIBILITY STUDY OF .THE.
CABAYAR  HYDROELECTRIC PROJECT

B, INTRODUCTION

The Haster Plan for the Cagayen River Basin in Mindanao Island was
evolved in the Fre- fEahlblllty Study titled Cagayan and Tageloan®
"River Baczin Froject prepared for HAFPOLOR by the cnmblned consulting
firm of ELC EDCOP and MIESCOR in 1980,

The Haster Flan shown in Figure l* covers three (3) ideatified
schemeé 6f dFVElemEnt nanely the Bulunsg batang site, the Cagayan fH-
site and -the Uguiaban site. The report rFechbonanded the order of
developaent for the : basa’® i o  start wilh the upstreaminost
rezervoir-of Bulanog-batang, folloapd by Cagayan IN; with the
Hoguiaban szto. which is a run-of- r:ver schemu, aiven the least
priority. :

Subsequent ctudies of the Nindanao Fower 3ystem shows & need
for additional generation in tie inmediate future, Thug, the initial
step of conducting & feasibility Study for selected hydropower
projects is undertaken. '

11. GENERAL TERHS OF REFERENCF
&, DRJECTIVES:

1. Review Lhe Master Flan evelved and convirn the recommanded
sequence for development of individual projects in the Cagayan River .
Basin, : T ‘

_Z. Undertake the Feasibility Study of bthe wost promicing of the
thries §3) sites. . The report will wstablieh the technical and

groncnic viabilily of the project =nd becemes Lhe basic for agbtzining
financing for the ite japlesentation.



B, BCORE OF HORK:

l.u Colleﬁt snd Revluw prwvnouf Pz*-ruacnbxlxty StudyiCagayan vaer
Bucin Study), other pertinent data and study reports relevant to the
prupand pro;cct. '

. Upddte the Lostr and bcndtltb for each scheme in. the Haster Plan
and, concequent]y can#xrm the luuommendud erder of devnlnpment.

3. Pfepaae a. ﬁstaxlud pnogiam {or all utvey and inve»t\qatlon
works’ requived in the study, such -as ueolony nnd aqeotechnics,
canstruct:on mater:als, hydrology, eta.

X ﬁhslst concerned hArDCDR proup tia lhe 1mp1;mentat1on of this
program of mve':tiqatlonb.j

5. Carry out site 1n=penlion and iield reconnulsance from time to
tlme te confxrm and- chuck data ohta:ned ann dcsigns wade,

&, Cd;ry out ‘a meprEhEﬂhIVL hydrnlaq1cq1. metenraloglcal and flood
sluﬂxen such that $lood values for the desagn pi the diversion and
spxllway nurks can be obta:ned.

Ferrorm reserveir op&ralxon :EUdlEa for opt)m:zatxon snd
detezmlnat;nn of ‘the power and enérgy capab111ty for the- pFOJLCt-

-8 Frepare alternatrve lnYDUt for the developnents on the basie of
topoutaphy and data avallabla for uptlmizgt1on of 5ulected parameterc
in- the prOJeCt : . Ey

g. Prepare the optimum detaited layout and firm up preliminary
design to establish CUn?lgUrdtlﬁﬂ ot esch structure in the
ﬁE#E]Omeﬂt.

A0, Establish anit prices for selected Lnite and preépare detailed
quantity and cost estimates of lhe recommended_schémes.

11, . Undertako an-environmental and rrﬂlOQIL&] impact study 'in
relation to- Ehu prﬂposed pFUJLCt ncluding & resettlenent program
if needed, o

t

=y

. Frapare construction echedule aof the proposed project,

13, Delermine prnjecf' assnclclau irrigeiien development and the
Lu:aebpondxng bener:ta that can b dLllvu

i4, Unocrtala'uconnvzc u»uinﬁtan :nLlud.ng sensitivity dna1y51< on
specific factors. The evaluetion zhould be donc in the context of the
whole sSystém. Thus, benefits are Evdlﬂdt&d ‘the difference in the
total costs of similated aperation with and without the pao)ect in
the system. .In the course of sisulation; the operationtreliability of
the systam is tested with re pact to the project,and its thermal
altn:natavea. ' :

. —36-



lu. Ferrorm F:ndncial an«]ys1r ‘to 111u trufa-possxble borrow:na
and luoan repayment cchedules af the proposed p:uject

16 Recummend futura 3ddltiﬁﬂdl invectxqatlon pragrcm."

L?. Prepare'.and suhm;t the Feasibldlty neport.

€. STUDY SCHEDULE

Based on the schedule made, the project is estinated to be
completed in approximately twealy (20) valendar ‘months.

.D REFORTS

Duranq the course and upon completzon of the studv “the cstudy teanm .
is required to prepare and submit the {nllohlng repurts:

~1.) Initial Report

The réport shall contain'the general assesgament and. evaluation of
the available data and 1nfornution on the: proJect cas well agits
general and detailed recomnendatiofs on the pra;ect approach,
tcﬁhnlCai, desiqn eriteria and other relevant activities,  This
repert shall be submitted in ten(10) copies within one {1} month -
after the. Eff&ctxvity of - thL ftudy. : .

2 ) Proqre S¢S Report

: Far purpobe: o{ the Turms of Reference, Froqress RLpnrt shal! be
undertaken 'to include status repori on the act1v1t:es/ucconp]15hments
and the. repurtn on the minutee ai meelings on: ntatuc_rcport shall be
“submitted.in right’ 8. copies every month starting from the month
after the subimission of the Initial feport.Report on the minutes of
meeting shall be preparﬁd -and zubaitted in eight (8) cnp:es wlth)n-
thrLE {3 davs after’ the meeting.,

3 } Intef:m ﬁepﬂit

H:thln one il) month upon cosplebior of the project, twelve 10
}c0pxtc of the Interim Report shall be %umlttad This will contain the
sumnary of works done during the course of Lhe study, intluding
periinent data, analyses, ete.

4.1 Fina!'ﬁeport

Hithin one 1) month upon completion of the study, twelve (§2)
topies ©f ils Final Report chsll be submitied. Basically, the Final
‘Report covers the summary of the Interim Report except the )
reconwendations pertaining to the proper )mplcmﬂntatzon Gf the
project.”



SCHEDULE OF FEASIBILITY. STUDY OF CAGAYAN HYDROELECTRIC PROJECT

acrivities o - o 7 lifedbalaiste |78 e |10/11|12{13|14{1516]17]18|19|20

1, Review of previous:
.Feasibility, Definite
Design. Study and data
collection

2. Updaté the costs &

benefits for each scheme : _. ' 'gﬁkw.
and recommended order of ' §§§§§h
. development

1, Prepare prograsﬁ"fbic survey
& geological 1nvestigat10n__

4, Prepara alternatlve
'layouts of schemes &
recommend best schemes

5. 'Carry out hydroloqlcal,
meteoroglcal & flood
studies

6. Topographiéal_Survéy,;

7. Geological Investigation
"including materials

8. Detailed. layout and
) prellmlnary desigrn of
structures’

9. Optimization of selected
parameters & conflguratlon'
of structure :

10. Reservoir Operation -
Studies

11. Unit Prices, Quantlty &
Cost Estimates

12, Environmental & Ecological
study :

13, Prepare Construction
Schedule

14, Economi¢ & Financial

Evaluation
15, Recommend additional . R RS : o
* investigation program‘ It ' e ' e
16, Preparatlon of Draft o ’ : : : ] N %%%E%%
Report : ) )
17, submission_of Draft "l ) o v
Report, :

18. Preparation of Final
Report

19, Submission of Final ) N v
Report : : i i
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(BHEHC)

TERHS OF REFERENC
."TUD
RIC

FO% THE FEASIRILITY 3
PULANB! V HYEROELECY

Y OF THE
FRGJECT

I. IHTRODUCTION |

o The Fulangi VoHydrogleglrie Bevélopment is oae of six (A) praojects
jdentified and included 6 the Haster Flan far development (shown in
figure 1) during the Fre~feasibility Study of the Fulangi River Basin
cubmitled in 15770 The preject is ranked third i0 priocity fer
develapient amarg bhose in the Haster Plam, ' '

 Fulangi IV (Harawag},which was the rfirst pricrity, was" .
coamissionad in'the Hindsnao Brid inm 1586, Dn.the other hand,:
Fulwngi, 117 (Luabayac) s Feasibility Study ses completed sonetime i
1983, The results however. shaweq.a'alim_;hsn;éﬁ¥dr the project to
be daplenented in the near fulure, owing to savironmental and social
probiems, very high capital favestaments required and relatively léw,
rete of retuen, '

Thie Feasidilily Study of Fulangi V Hydroelectric Froject aims to
cectablisch the project s viabkility end orovide NAFOBCOR Flanners &
clearer view of ite prospects for inclusion in the Hindanao Brid
Expansion Progranm. T '

11. GEWERAL TERMS OF REFERENCE

&. OBJECTIVE:

The main objective o the study is to determine the. technical and
etonomic viability of the propesed Fulangi ¥V Hydropower bevelopment
on @ feasibility level, The fesulting docuaent can therefcdrae be used
for HAFGCOR'S plannidg puspdzes snd «F the bastie in cbtaining
financing fer the prolect. :



i, ﬁPOrF GF WORK:

l.-. Revzew prevnuua Fre*Faasnhxl:c» ntudthulangz River Devo alopaent
Study). Feac:bal\t) Study(Fulang1 IV and Fulangi III}. Definite |
Design Study(Pulangi.1Vy, USBR Réport’of 1966, other ertlncnt data
and study reports relevant Le the proposud project.-

2. Fr pare a detaal u pcoqram for all Jurvey -nd 1nvestigatxon
'woris regquired in the' ctudy, guch ae gedlogy und geotechnics,
tnn tnuctznn maloria!b, hydfolngy, ebe. .

3, fssist toncernes NAFDCOR group in the 3mpiementatzon af ‘thig
program of lnvestlgatlon

: _nﬁyl_Carry out site 1nspectibn_and_f{e1d reconnaisance krom}time to
time to confirm and check dsla obtained and designe mude,
S bafry out a comprehensive hydrological, meteornlogjcai and flood
studies such that floaod values for the design of the diversion and.
‘spilluay works can be chtained. o :

b, Férform reserveir operation ptudzés for optxmlzatxon and
dLLermlnatxon ‘of the power and anerqy cdpab111ty for the PrOJELt.

?. Prepdre alternailve !a;oul for the develnpmentz on the baﬁ:n of
topnqraphy and dita dvaxlable tor: upt)mizntlon ‘of selected pdrametprh
in the project.

B. 'Frepake the optxmum detailed lavaut and firm up'preliminary-

desinn to establxsh canflguratlon ot each structure in the
deVLlapment :

-?.-_Esiab]ish.unit bfic&s for selecled units.and prepare detailed

gquantity and cost estimates of the recommended schemes,

10, Undertake an environmental and gcological impact study in

relation to the proposed project, including & resettiement program
it needed. : ' :
i1, Frépare_cﬁnstructiup schedule of the proposted project.

lL. fetzrpine projecl’s assofialed irriqation development and the
carfesponding banefils thal can be derived.

I3, Underteke econonic evalaztion inctluding ssnzitivity analysie gn
specific vactors. :

14, Perforn financialfeng}ysis tp-i]iustrate-pnséib!e borrowing
-~and loxn repaywent schedules of Lhe proposed project,

15, Recommand fukure adoilional investigation progran.

la, Frepére and submil the Feasibility Répﬁrt,



£. STUDY. SCHEQULE

Bored on the echedule made,. the project iz estimated to be.
completed in spprodimalely eighteen (137 celendar months.

0. REFORTS

During the course and upon conpletion Df;thL.htU6y,-thE.§tUﬂf team
is required to prepnre and submil the: 1a1tuwan reporte:

1.} Inlt:ai ﬁeporl

The report shall centain the anLral'es‘egsmLut and evaluation of
the available.data "znd sntarmatlon pn the. project, as well as 1t=
general and detailed racownendations on the project approach,
technical, design criteria and obher relevant activities. This
report shall be submxtted_tn_ton(lu) copies within one (1) aanth
sfler the effectivity of the study.

" 2.) Frogress Report

For purposes of the Terms of Referencey Frogqress Rejort shall be
undertaken to include stalus report on the activities/accomplisheents
and the reports on the minutes of weetings on status report shall be
submitted in eight (8} topies every moath starting from the amoalb
after the submission of the Initial Report.Report on the minutes of
meeting chall be prepared and subultted in u:ght (6) copies within
thres (3) days after the mLLt)nﬂ

- 3.} Interim Repor{

Hlthln one . {1} mnnth Gpon complelion of the pIGJEEl, twelve (123
copies of the Interis Report shall be sumitted This will contain the
sumnary of works done during the course of the study, including '
ptrtinent data, analyses, etc.

q. ) Final Report

- Hithin one (1) sonth uwpon complelion of Lthe study, twelve (13)
copiee of its Final Report shall ke cubmitted, Basically, ibhe Final
feport covers the swem2ry of the Interia Feporl except the
recosnsndations perlaining to the proper iasleazatetion of the
aruject. ’

_43 -



" SCHEDULE OF FEASIBILITY STUDY OF PULANGI V HYDROELECTRIC PROJECT

s

ACTIVITIES o lalalstalsie 17 {8 |9 ]10|11]12]13]|14| 15[ 16] 217]18

1. Review, of previous
Feasibility, Definite
Design Study and data
collection

2. Prepare prog‘x_‘aﬁl ‘for survey . : N
& geological .investigation . E’E

3. .Prepafe alternative
layouts: of schemes & .

'recommend best schemes

4, Carry out hyarologlcal,
meteorogical & flood

studies
5, Topdgraphical Survey L
6. Geological Investigation FOSEITS R S R e S GO A G

including materials

7. Detailed layout and
- preliminary design of
structures

8, Optimization of selected’ )
parameters & configuration s
of structure ' :

9,. Reserv01r Operat;on SO SRR S D
studies SR s

10, Unit Prices, Quantity &
Cost Estimates

11. Environmental &
Ecological Study

12, PrepéreVConétfuction
Schedule

13. Economic & Financial
Evaluation -

14. Recommend additional
investigation program

15. Preparation of Draft
Report

16. Submission of Praft : : . v
Report

17. .Preparation of Final
Report

18, Submission of Final
Report
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(BHEHD)

TERHS OF KEFERENCE
FOR THE FEASIBILITY STUGY OF THE
AMBURAYAN KYDROELECTRIC PROJECT -

1. INTRODUCTION

‘The Amhurayan v Hydrnelectr:c ﬁevelepmant s one of the
pr10r1tzzed hydro - projects identified for orderly develupment in
“Luzoh durlnq the Btudy on the Hydropower Potentlals in Luzon Island,
submitted in August, 198/. v

The project shown in the attached {igure ig: lncated in’ ‘the
-Amburayan basin of northwestern tuzon, It is & run-af- river.scheme
which is ﬂeslqned to generate ‘about 193 Grh-of energy. Hith -an
instal!ed capacity Df 64 HN

The feasibxl:tv study of the project is reconmended so as to
" provide NAPOCOR planner: an additionsl project to tonsidered xn the
svstem grid.

_-rl. BENERQL.TERHS OF REFERENCE
f. DBJECTIVE:

The main oblective of tﬁp study 1s to determxne the techn1cal and
economic viability of the proposed Amburayan Hydropower Development
on-a Feasibility level. The resulting document can therefore he used
for NAPOCOR'S planning purposes and as the basis in obtaining
financing for the project.



B, écb#s OF WORK:

1. Rev:eu the Studv on the HydrOpowar Fatentlals of the. Luzon
Island ‘other pert:nent data and study raports relev«nt to the
_prnposed project .

2.- Prepare a detaa!ed progras for al! survey and 1nvestigat10n
 Works. requ:red in the study, such as qeuiogy and "’ geotachn:cs,
constructian materxals, hydrnlaqv. ete.. :

3. Assist concerned NAPOLUR qroup 1n the 1mplemtntat1nn of thi=
prograa; of investiqattnn

Er Carry. “out a:te 1nspectxon and figld racannaisance iron tzme te
time tn contirm and check data oblained. and dc“fQﬂS made,

s, Carry out a cnmprehenszve hydroluqlcal\ meteoralaqacal and flood
studies: such thet $lood values for thé dusign of the diversion snd.
spzliway wnrks can be obtained, C o

b, Ferform reservoir operation studies: fér bpti&:zatibn and
determinatlan o: the pUHEf and enerpy Lapahx!ity fnr the pro;ect

.7. Prepare alternatlve layaut for the developments on the bass= of
tapngraphy and data available for optinization of electad_parameters
in_the projett ) : o ;
B, Prepare the aptinunm detasled IuyouL and firn up prel:minary

“design ta estab11=h configuration of each structure 1n the
duvelnpment :

.9, Estab]:sh anit przcus for selected units and prepare deta:led
quantity and cost estimates of the recomm&nded schemes, - :
10.° Undertake afl envlronmenta! anhd ccclnqxcal inpact stﬁdy in
‘relation to the prupcaed project, ancludlnn i. resettlement program
_11 needed. '

1. Frepare construction schedule of the proposed project.

iz, ﬁQférﬁin&'prpjeé£'s associated irrigation development and Lhe
corregsponding -benefits that can be darived, :

. _ . _
13, Undertake economic evalualion includineg censitivity analysic on
specific factare, - ' N

_i%.'FerfaFm financial analysis to illustrate possible borrowing
and loan repayment schedules of the proposed project,

1S, Recommend future additianal investigation progran.

{6, Prepare and submit lhe Feasibility feport,

_44?_..



€. STUDY écHénULE

Based on the schedule nadé, the puoject is estimated to he
oapleted in approximately elqhteen {18) calendar months.

D REFGRTh

_ Durinq the courke and upon comp]etlan of the study. the study team
is requlted_to_prepara and  submit the following reportst

1) Iﬁitiéllﬁepért‘

The report shall contain the genera] assersment and evaluat:nn of.
the: availabledata and information on the project, -as well as its
qeneral and detailed recummendations an the: prOJECt appraach;
technical, design eriteria and other relevant activities. This -
‘report -shall be subamitted in ten(10) cop:es within one (1) month
after the effectlvity af the study, '

2 } Frnqress Repnrt-

.. For purposes ‘of the Terms of Reference, Progress Repart shail he
undertaLen to include status report on the cctavxtles/accampl:shments
‘and. the reports oh the minutes of meet1ngs en status report.shall be-
~submitted in eight. {8) copies every month starting from the sonth’
after the submission of the Initial Report.Report on the minutes of
meeting shall be prepared dod subm:tted in eight (8) copaes within
three (3i days a{ter the meetan

3. Interxm Report

hlthin one {1} month upan completion of thé projeci1 twelve (12)
‘copies of the interin-Report shall be sumitted This will contain the
sunnary of works done during the course uf the study, includ:ng
perttnent datay analyses, aste,

4, Finat Report

Within cne (i) month upon completion of the study, twelve.(12)
toples of its Final Report shall be submitted. Fasically, the Final
_Report ‘covers the summary of the Interim Report except the
reconmendations pertaining to the proper inplementation of the
project, ‘

. —d8—



SCHEDULE OF FEASIRILITY STUDY OF "AMBURAYAN HYDROELECTRIC PROJECT

e

ACTIVITIES.

110

11

113

14

16

17

18

11,

1z,
13.

14,

16,
17.

18.

10,

15.

Review of previous
Feasibility, Definite
Desigh Study and data’
collection | -

Prepare program for survey
& geological investigation

‘Prepare alternative

tayouts of schemes &
recormand bast schemes

Carxy out hydrological,
meteocrogical & flood
studies

Popographical Survey

Geological Investigation
ineluding materials

Detailed layout and

preliminary design of
structures

Optimization of selected
parameters & configuration
of structure

" Reservoir Operation

Studies

Unit Prices, Quantity &

'Cdst_EStimates

Environmental & Ecological

and Associated Irrigation
Development Study

Prepare Construction
Schedule o

Economic & Financial
Evaluation '

‘Recommend additional

investigation program

Preparation of Draft .

- Report

Submission of Draft.

. Report

Preparation of Final
Report

Submission of Final

‘Report

]

2
!
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(EEEAD)

TERNS OF REFERENCE
_ FOR THE FEASIRILITY STUDY OF THE
AGRULYU HYDKOELECTRIC PROJECT

I, INTRODUCTIUN

Thn ﬂqbuiu Hvdroelectric Develunmant has rpcanmended in the rPcent
Study ot Luzon. Hydropower Potenttals Project (undertaken by a teanm of
NAPOLOR s Enn!neers in coarﬁinatzon with JICA Consultants), Based on
‘the: study‘ :there are sin (b)Y propoqed dameites along. the Abulog River
Rasin. Various combinations of the six individial froject were made -
and resulted into @ight (8) 5evelnped scliemes. Out-of the combined
schemes. Aqbulu project 15 the most attractive and viahle schene.

The Finure attached Shbws ‘the 1ocat10n nap of ﬁhuluq Rlver Rasin.,
_Rbulou Hvdroplectrxc Froject is located: upstrean of Gened :
‘Hydroetectric Project whose Feas:bllty atudy Wwas’ compieted in 1975,
~ In the comparative evaluatlon made in the study,. Gened was considered

"85 i individugl project and.dvalualed vis~avik Agbulu’s potentials.

_ 1t §s therefore, to HAPOCOR's interest to undertake a feasibility.
study of Agbulu Hydroelectric Froject, to establish and define the
project characteristics, ' : .

1. 'GEHERaL TERNS OF REFERENHCE
A, naascr:v;

Thﬂ ma:n nhjectzvn-nt the studf ie tu dptezminn lhe terhnlcal and
economic 'viability of the propocsed wabulu Hydropower Development
on & Feasjbility level, Ths res ulllnq document - van therefore be used
“tor NEFOCDE'S plenning pura\rn" and 2z the bigis in cbtaxnrnq '
financing for the project. : : -



B SCDEE OF HDRK.

i, Review the Study on the Hydrcpnner Fotentials of the Luzon
‘Tsland ,other pertinent data and study repcrts relevant to the
pruposed project, : S

b 2, Prapare 4 detazled pragram jor all _survey and |nve5txgatxun_
'worPs required. in the. study, such as geolagy and geotechn:cs,
cunstrucl:on materxals, hydro]ogy. etc, . : :

3, Assist concerned NAFOCDR group in the 1mp!ementatzon of this
ptaqram of investagatinns. . .

i, Carry nut site 1nSpectinn and {xeld recnnnﬁzssnce {ran t;me Lo
time to confirm and -chechk data obtained and dcslqns aade,

5.-.Carrv out a8 comprehansxve hvdraloqacal1 metaorolnqtcaf'and flood
studies such that flood values for the design of the diversion and
sp:lluay works can’ be obtained.

b, Perform reservojr.operatinn'studies for'optimifatiod and
determinatiun of the power and enerQy capabi]ity for the project1

7. Frepare a!ternat!ve Iavout {or the develupments on the basis of
tapography and data available for thlmlzatlan of selected parameters
in the praject. :

'8, Prepare the optinun detailed layout and Firm up preliaminary
. design to establish conflguration of each structure in the
develnpment

9. - Establish unit prices for selected units and prepare detailed
quantxty ahd’ cust gstimates of thc recommended Echsmes.

10, Undertake an environmental and ecological impact study in
relation to the proposed prOJect, 1nclud1ng a resettiement prOQram
if needed. : :

_Il; Frepafe'construction cchedule of thé'prnpbsed projeci.

12, Determihé'projett ¢ associated lrrlﬂdthﬁ devﬁlnpment ant the
torresponding benefits that can be derived,

13, Undert Le economic evaluatlon including sen<1t1v1ty ana!yclc on
specific factors.

14 Perform financial analysis to zlluﬁtrate pns:1ble bnrrou:ng
and loan.repayment schedules of the proposed project,

15.7Recommend future.additiona] investiqatian'program.

ib. Frepafe and submit the Feasibility Report.



c'.._ STUBY SCHEOULE

Based oh thL echadu!n mado “Uie pruoject is emtxmated to be
cwmpleled in approximately - uitheu {18) Lﬂl?ﬂdui mefiths,

U BEPDRTS

Durlnq the EOur it and upen ccmplutxuu ov the study, the study fean
is required to prepare‘and subnit the following reports:

) Initia! Report

The reporL shall contain the general, ﬁEbﬂﬁﬁant and evaluataon of .
the" avdiluble data’ and xnrormataun on thé proJect, as'ywell as ils
qeneral and delalled recanméndations. on the project approach;
technical, desiun criteria and other TEIUVunt activities,  This .
report shall be 5ubm1tted In - ten(i0) copies wlthsn ong {1} munth
aftar tha effectiv:ty of the studv.

2.) Froqresa ﬂepurt

‘Far purposes of thn’Ter= af” RufurenCu ‘Progress Report- shdall  he
undertaken to znclude Etatus report on the cctivitie»/actomplxshments
-and the reports on the winules of meetings on status report shall be

submitted in eight {8) copies gvery apnih starting from the morth
~xfter the submlsaion of the Initial Report.Report on- the minutes nf
meeting shall be preparsd and snbmiited in elght (8) CDplEs within
thr;e £3) duys after the meetznq.

'Intérim Regnrt

Within ‘one (l) month upan rnmpletxun of the prnject, ‘twelve (12)
CDpIES of the Interim Repnrt shall b sumitted This will contain the
summary oi worke done durinyg the course’ nf the study, including .
pertinent data, analyses, etq.

4.} Final Report

Within one (I} sonth upuen Lcmpiution of the study, twelve (12)
topies of its Final Regort shall be cubmilted, Basically, the Fin«l
Report covers the sumamery of the Interim Rzport uxcept the
recemmendations partaining Lo the proper iaplenentation of the
-prOJeLL : : :



SCHEDULE OF FEASIBILITY STUDY OF AGBULY HYDROELECTRIC PROJECT

ACTIVITIES

10,

11,

13.

15,

16.

18.

12.-

i4,

17..

Review of prgViouézj'
Feasibility, Definite

" Design Study and data -

cellecticon

Pfepare-prbgrdm for survey
& geological 1nvest1gat10n

'Prepare alternatjve

1ayouts of schemes &

‘recommend best schemes

Carry out hydrological,
meteoraqlcal & flood

 studies

Topographical Survey
'Geological'investiéatipn
:including materials

fDetalled layout and
.prellmlnary design of

structures .

Optimization of selected

parameters & configuration
of structure

Regervoir Operation
Studies ' :

Unit Prices, Quantity & .

" Cost Estimates

Environmental & Ecological
and Associated Irrigation
Development: Study

Prepare Construction
Schedule

Economic & Financial
Evaluation
Recommend additional

investigation program

Preparation of Draft
Report

Submission of Draft
Report

Preparation of Flnal
Report

Submission of Flnal
Report

T
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