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PREFACE

It is with great pleasure that 1 present to the Government of
Republic of the Philippines this report entitled the Panay River Basin-
wide Flood Contrel Study. :

This report embodies the result of a survey which was carriéed out
from August 1983 to November 1985 for the formulalion of basin develop-
ment plan placing emphasis on the fleod control plén by a study team
commissioned by the Japan International Cooperation Aéehéy fbllowing
the request of the Government of Philippines to the Government of

Japan.

The study team, headed by Mr. Hirosuvke Takahashi, had a series of
discussions with the officials concerned of the Government of Philippines

and conducled a wide scope of survey and dala analyses.

I sincerely hape that this report will be useful as a basie refer—

ence for development of the Panay river basin as well as the country.

1 wish.to express my deep appreciation to the officiais concerned
of the Government of'Philippines for their close cOoperation extended

to the study team.

November 1985

s Ml

Keisuke Arita
President

Japan International
Cooperation Agency
Tokyo, Japan
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LETTER OF TRANSMITTAL o
' November, 1985
Mr., Keisuke Arita

Pre51dent

Japan International Coopération Agency,
Tokyc, Japan

Dear Sir,

We have the pléasure of submitting herewith the Final Report on
the Panay River Basin-wide Flood Control Study.

TFor preparation of fhis report, field investigation and studies
were made for about two years starting from August, 1983,  The inter-
mediate results of the studies were compile&_intb a series of reports
and submitted to your Agency on.schedtle._ Turing October 3 and Octeber
12 of 1985, the survey team visited the Philippinés agéin aﬁd ﬁad the
meetings to discuss about the Draft Final ﬁepdrt with tﬁe_officiais of -
Philippine Government concerned. All the findings and commeﬁté obtained

in the meetings have been fﬁlly incorpbratéd in this Final Report.

The engineeving and- so¢io-economic studies of the RepQrt-on'the
level of Master Plan recommeénd some projects vhich are technically |
sound and economically feasible. Tt is our sincere hope that the
projects will be proceeded to the next stage of study forrfhe early
realization of the project as soon as possible #lbng the recommenda—

tions presented in this Report,

In submitting this repori, we wish to express our sincere appréc1&—'
tion and gratltude to the personnel at your Agency, the Japanese Embassy
in the Philippines, and the authorities concerned of the Government of
Philippines represented by the Ministry of Public ﬁdrks and Highways
for the constant support and cooperation extended to us during our field
survey as well as home office work. |

Yery truiy yours, -

W Zatpullerl:

Hirosuké Takahashi

Team Leader :
‘Panay River Basin-wide
Plood Control Study
{Nippon Koei Co., Ltd.)
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Notes

1. The currency equivalénts applicable to this

report are :
US$ 1 = Peso (B) 18 = Yen (¥) 234.

Construction cost estimates in this Study are

2.
expressed in financial costs at mid-1984 price

levels.
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1.1

- SUMMARY OF PROPOSED DEVELOPHENT PROJECTS

Outlinés of Proposed-Deveiobment'Projécts

The purpose and txming of 1mp1ementat10n of the proposed

development projects can be outllned as follows-

'Flood Control Project ‘

{1) ist St&ge work (Shortfterm prOVisiondl plan)

River improVement

-—-.-__.___._—-——

River improvements for thls stage would comprise the

-following'

(a)

(b)

(c)

cOgon bypass floodway (9 5 km)..

Thisg’ plan would provide for a bypass floodway from
4 km_downstream of Panitan to the mouth of the

‘Hamulauwon river. . Flood flow erceeding the bankful

éapeéity of the‘ﬁontevedra°river.of 500 n3/sec

would bé dtverted by this floodway.

'River 1mpr6§eméﬁt 0f’the'Pontévedra'river (6.1 km):
'This would provide partial improvement of the
f;Pontevedra river from the entrance to the floodway
~to POntevedra town. The channel sectlon, where the

carrying capacity is less than 500 m3/sec, would be

-widened and eroded banks would be revetted

'The stretch between Panitan and Cogon floodway

entrance {6.5 km}..-

kThe low flow capacity of the river would ‘be ex-
- panded by improvement of the exxsting river chan-_
fnel Levees would be constructed on the both banks,



By this improvement work, the areas downstream of
Panitan town (including the Panitan - Panay irrigation
area) would be rel1eved of flood damages caused by
floods of less than 10- ~year recurrence,

Polder _d_Y_k_e_s_
Polder dykes would he embanked to alleviate flood
- damages at 4 towns/villages with high flood damage
potentiality, i.e. Dao, Cuartero, Mambusao and Sigma.

Multipurpose dam

The Panay B dam would be constructed to reduce flood
flows downstream of the dam. The dam is conceived as a
multipurpose dam with a.power station equipped with
7,100 kW generating facilities,

Non-structural measures

{a) Flood plain management

in areas'upstream_of'Panitan {flood vulnerable area

220 km?), where flood control projects by

structural measures will not be carried out for the
time being, development should be regulated to
avoid any increase in the risks of future flood

damage, For areas downstream of Panitan too (flood

vulnerable area 118 kmz), appropriate guldelines
for development will have to be set since the
proposed Short—term Plan will only give protection
against a 10-year flood.
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{(2)

(b)) Relccaticn- of ‘housing

Relocation of housxng is initially proposed for two'

sub-areas; (i) the lower reaches of the Maaycn"'
'river (sub area Y1) and (ix) ‘the mlddle reaéhes “of
the Mambusao river (sub- area M3 but excludlng_t

Mambusaod town) : Actual implementatlon'shouldd-;

however be subject to further deta;led survey to be
included in: the’ feasibility investigatlons in whichf
* the practicality of the plan would be examined on
~ the basis of each_burlding.

-.-—-—_.-.-.—._—.......__._—.-—--——..._..-1.....-._....—...__._—---—-—

AdvanCe informatlon on 1ncipient floods w111 be

indispensable for efficient operatlon ‘of structural and'
non-structural ‘méasures proposed herein.' Flood
forecasting by a stage correlation technlque is proposed-
as a provisional step.‘This weuld be replaced later by-

telemetered fa01lities. (See Figure 4-5 of main text

for location of the-proposed facilities.)

2nd Stage work

River 1mprovement

St i ok i i T d e —

At this stage, the hankful capacity of the river'
channels would be increased (design discharge.f a 25-
'year flood) in the stretches downstream of Panitan which
would have been already imprcved under the 1st Stage
'Project.- 16 0. km would be so improved 1nc1uding the
Cogon floodway. ' ‘ ‘ s



1.2

P°¥§E§;S§E§§i
Polder dykes would also be constructed at 3
towns/villages, i.e. Maayon, Jamindan and Dumarao,

(3) 3rd Stage work
The 3rd Stage works would protect almost all the flood
vulnerable areas and thus raise the protection level up
to the 100-year flood. The protective work would include:

(a) Enlargement of bankful capacity of channels
improved in 2nd Stage (16.0 km}):

~This would raise the bankful capacity to .

accommodate a 100-year flood for the stretches
improved in the preceding 2nd Stage work.

(b) Improvement of;upstream reaches of main and
tributary rivers (93.4 km):
Improvement work would be initiated in this stage
for the river stretches previously left unimproved,
i.e. {i) middle and upstream reaches of the Panay,
{ii) lower reaches of the Maayon and {iii) lower
reaches of the Mambusao river.

Irrigation Development

Tnis plan woulQqd bring'a'total area of 3,250 hé under

irrigation, by integrating the existing sporadic PIS's into
one., The target yield was set at 5.0 ton/ha (paddy). A
constraint inherent in the proposed development area is that
the itself area is prone to flooding. Therefore flood

control pro;ect in (1) ahove should precede implementation'
- of the irrigation prOJect.

VLN
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Ma mb_usao Irrigation Project

This project wo&ld aim to rehabilitate existing irrigation
facilities: and to expand arable areas along the lower
reaches of the Mambusao river._ The project covers an area

of 2, 145 ha in total _ Like the Panitan - Panay irrigation

area, ‘this irrigation pro;ect is also located 1n a flood—;
prone area.-'HOWever, evaluation revealed that the project
would be feasible w1thout prov1d1ng spe01f1c measure for
flood protection. '

Roxas Cityiwater Suppiy Plan

The Roxas City municipal and 1ndustrial water supply pro;ect
proposed herein, has the follow1ng two objectives‘ -

(a) The existing water supply facility suffers from
contamination by sea water. The primary ob]ective of
this project would therefore be to solve this problem,

'by diverting the streamflow of the main Panay river to

provide a source of uncontaminated water.

{b) The second object1Ve would be to 1ncrease the capacxty

of existing fa01lit1es. The required water supply:_'

_ capacity in 1995 is projected to- be 11,650 m3/day, while
the present supply capacity is 4, 200 m3/day, The
proposed intake and transmiSSLOn facilities would make
avaiiable an additional 7,450 m3 of water a day.

Due to the urgency of item (a), the work should be given’
priority for its early 1nplementation.



1.4 Hydrdpower Generation Plan

The Panay B dam, which woulad be prepesed as part of the 1st
Stage work of the flood control progect, could be completed
by 1994, The power supply and demand balance indicates that
the Panay Grid will be faced with a shortage in supply
capacity around 1995, This would justify the cemmiSSioning
of the Panay B power station b? that date. The electric
power generated at the Panay B power station would be

transmitted to the Panitan substation (138/69 kv) and thus

feed the Panay Grid The installed capacity of the Panay B
power station would be 7,100 kW, and the annual energy
production would amount to 31.4 GWh.

2. Implementation Schedule

Selective'staged.implementation has been proposed for the
flood control project; initially a 1st stage project, followed by
- 2nd and 3rd stage projects., The two latter would be realized
when future damage potentials increase and the projects become
econdmicaliy viable (EIRR of more than 8%). The proposed
implementation schedules, inciuding those of other projects, are
presented in the attached table,

3. 00nstr&ction Cost Estimate

- The total constructioﬂ cost of.the above proposed projects
was estimated to be 25,820 x 10% at 1984 pricas. Breakdowns by
project are presented in the attached table. '

4. Economic Evaluation

The econOmic-viabilitY'of the_prOpesed projects was
evaluated based on costs and benefits asseésed for each pfoject.
All the proposed schemes are deemed to be economically favourable
projects, as represented by favorable econOmio indices {EBIRR

PN



ranges from B.1%Itd_25.7%). Thé'resﬁlts of evaluation atéiéhoﬁn
in the attached table. o .

5. Summary of Recommendations

In view of the econdmfé'viabiiity of the projects and .

increaSing social needs'in'the'basiﬁ; follow—up action should- be_;

taken to achieve early implementatlon of the’ proposed prOJects.
The next-phase studies which should be started at the earliest
opportunity are: - '

{a) A Feasibility Study of the ist Stage Flood Control.
Project, includihg river”imprbvemént work, ‘poldéfs;-
"Panay B dam, non-structural - measures and flood
forecasting/warning system. '

{b) Detailed Design of Roxas City Water Supply Project

{c) Feasibility Studies of- Panifan— Pahay ahd'Mahbﬁsao_
Irrigation Projects ' '
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1 (taken on Nov. &)

Typhoon '"Undang" hit the Panay river basin on Nov. 5, 1984 and caused

the flood with serious damage,
This picture shows the scene of submerged road conmecting the two

towas of Mawmbusao and Sigma and the surrounding paddy fields.

1984 November Flood Photo Ne

located on the left

flooded from the Mambusao river

.
15

The water

15 piciture.

de of th

S1

Nov. 8)
This picture shows a view of the submerged road connecting the two

2 {taken on
towns of Panay and Pontevedra and the surrounding paddy fields/

mber Flood Photo No.

oV

1984 N

The water has overflowed from the Pontevedra

houses at Agbalo village.
iver seen at the right side of this picture.

r






1984 November Flood Photo No. 3 (taken on Nov. 7}

This picture shows the scene of submerged road connecting the two
towns of Panay and Pontevedra. The JICA jeep seen in the picture
had to give up going to the Pontevedra town on the way due to the
deeper water depth and high flow velocity.

1984 November Flood Photo No. 4 (taken on Nov. 9)

This picture'shows the paddy fields along the Pontevedra viver
which are still submerged even 4 days after the typhoon attack.



Ml

Wi



Tablerof-cénteﬁts
Ghapter 1 Bacﬁgrdﬁnd :.E..f:.f5...............;.;...;. 1
Chaptgr.z | Pr&ject'ﬁfea. -u..1:;...;§;.}.ia;;.....x;..“ 2
Chapter 3 Basto Consepts 6f:-Ba.'sin._Déve‘S.l_0pmeﬁt-. vees 5

‘ Chapter 4  Formulation of Specific Developuent Plan RRY.

i
Yt

'Flood Control P1an weressivesssiosarens 8
Irrigation Development Plan ivisesssss 12
Water Supply Pléﬁﬁ‘..;us.s;i.;h;;...{.};i13 '
Hydropower Generation Plan .iseeseeseee 14 -

Chapter 5 Basin DévBlopment’Program ;}..Q;Q;;.{;;.,. 16

Ghﬂpter6 Recﬁmmendati.ons ll._l‘..!..l...lll.llllt_-.bt. 22




Tﬂble-NOQ

Table 2-1

Table 2-2

Table 2-3

Table 2-4
Table 2-5
Table 2—6
Taﬁle 3-1
Table 3-2
Table 4-1
Table 4-2
Table 5-1

Table 6-1

List of Tables

Titles

Population Projection by City and Municipality

(Panay River BasiR) cessecssssscssorsssssssansesnsscas
Projected Gross Regional Domestic Product cvvasvacessas
Present Land Use bj Province, City and Municipality

in the Panay River Basin sivesesssicescnsscssntsasscnas
Flood Damage by Return Period under Economic

Conditions in 1984 2440 EFS A TSIV BPRGROEEEREOSTERDIRARSEETN S

‘Estinated Area and Number. of. Buildings Susceptible

T to F].OOding 'lllllI.l‘ll..I._..'....IQOC.......GII.'...'.'

Land Use and Bulldings in Flood Vulnerable Area suecss.
Flood Damage Potential by Riveor Stretch and

M&jor Town ..'-..‘.I..‘...'..!.."..,_'.."..""‘...."....
NDn~Structural Alternative Méaﬂﬁres tssesraranenaRRRO NS
Sumzary of Flood Control Projects under Long-, Mid-
and Short-term Plans .cesesessscsnsssosssscsssrsassssnn
NPG Demand FOrecaStS and Study Foracasts sssececasnsare

Genef&l Features of Proposed Projects sessba s ABARSbear

Tentative Plan for Future Land Use and Development

in Fléod Prone Area Cl".;l....t.ll.b...l’..tlll.!...ll

i1

Page

-1
T-2

-3
-4
-5

-6

-7
T-8

T-11

T-12

T-18

An



o

Vo)

Figure No.

Figure 2-1
Figure 2-2
Figure 2-3

Figure 2-4

Figore 2-5
Figure 2-6
Figure 2-7
Figure 2-8
Figure 2~9
Figure 2-10
Figure 2-i1
Figure 2-12
Figurs 2-13
Figure 2-14

Figure 3-1
Figure 3-2

Figure 3-3

Figure 3-4
Figure 3-%
Figure 3-6

Figure /-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4—8
Figure 4-9
Figurs 4-10

List of Figures

Title

General Basin Map

Isohystal Map of Panay River Basin

‘Reglonal Geological Map of the Project Area
“Present Land Usé in’ the Panay River Basin

Flood Area Map of Undang Flood

Longitudinal Water Profile of Undang Flood

River System Model

Flood Flow Distribution for Presont River Condition
Inundqtion Depths - 5-year Flood

Inundation Depths - 25-year Flood

Inundation Depths -'100~year Flood

Flood Vulnerable Area
Present Land Use in Inundation Area of 100—year Flood
Division of Flood Analysis Area by River Strateh

Flood Damage Intensit& - 5-year Flood

Flood Damage Intensity - 100-year Flood

Flood Protection Area of Alternative-1 and Alternative-2
Flood Protection Area of Alternative-3 and Alternative-4
Flood Protection Area of'Alfernative-5 and Alternative-6
Comparison of Flood Protection Area Alternatives

Flood Control Plan - Plan Pormulation Logic'DiEgram
Location Map of Conceivable Floodways -

Location Map of Dam Site

Location Map of Polder Plan

© Proposed Flood Forecasting and Warning System

Genoral Irrigation Layout of Panitan - Panay Area
Génerai31rrigat16n Layout of_Mémbusao Area

General'?lan'df ROX-WD Wgtér_Supply_Prbjedt

Proposed Installation Pngram of Power'Plahts'in'Panay‘Island
Panay B Dam Schene 7 '

111



Figure No,

Figure 5-1
Figure 5-2
Figure 5-3
Figure 5-4

Figure 6-1

-Title

Proposed Plan {First Stage)

Proposed Plan (Second Stage)
Proposed Plan {Third Stage) , L
Inplementation of Proposed Projects - Master Schedule

Prelimiﬁary Zoning.of Future Land Development

iv

s

£



o

ADB
AKELGO
AMC
ANTECO
BAEX
BCGS
BAECON
BPI

BS
CAPELCO
CAPLECS
CIS

CY

DBP
EERR

EL

F.C.
EPA

¥/s

¥SDC

FWL
FY
GDP
GNP
GOP
GRDP
GVA
HWL
HYV
ILECO
IRE
ISA
Jica

ABBREVIATIONS

Asian Development Bank

Aklan Electvic Cooperative

Area Marketiﬁg Cooperative

Antique Electri¢ Cooperative

Bureau of Agficultural Extenéiqﬁ
Bureau of Coast and Geodetic Suevey
Bureau of Agricultural Economics
Buredu of Plant Industyy

Bureau of Soils

Capiz Electrie¢ Cooperat1VE w

The Law hnforcement Communicat1on System-
Communal Irrigation System -
Calendar year .

Developmeat Bank of the Philippines -
Economic Internal Rate of Return
Elévation

Foreign currehcy :
Fertilizer and Pesticide'Authrity
Feasibility study

Farm Systems DeveloPment Corporatlon-'
Flood Water Level

Fiscal year

= Gyoss Donestic Product

Gross Natiomal Prdduct;

' Government of the Philippinés

Gross Regional Domestic Product
Gross Value-Added
High Water Level

- High yieldiﬁg variety
'Iloilo Electrxc Corporative
Tnternal Rate of Return

Irrigation Sevvice Association

Japan International Cooperation Agéncy -



p.a.
PAGASA

PCARR
PCIC

PECO
PHILSUCOM

National Livelihood Program

Lacal currency

Land Bank of the Philippines

Local Resource Manégement .

Low Water Level _ |

Local Water UPtility Admiunistration
Hinjstty of Agfériaﬂ'Réform

Ministry of Agriculture and Food
Minjstry 6f Huﬁan Settlement
Ministry of Locai Government

Ministry of Health

Ministry of Public Works :
Ministry of Public Works and Highways
Metropolitan Waterworks and Seﬁeragé System
Natiomal Sugar Trading Corporation
National Census and Statistics Office

National Electrification Administration

National Ecoucmic and Development Authority

National Food Authority

National Food aﬁd_Agricultural Council
National Ifrigation Administration
National'ifrigation system .

National Power Corporafiﬁn

National Pollution Controi Commission

" Net Present Value

National Standards for Drinkihg Water
National Water Resoureces Counéil
Overseas Economic Cooperation Fund
Operation and maintenance

Per annum

Philippine Atmospherlc, Geophysical and Astranomical

Services Adm1nistrat10n

Philippine Council tor Agrlculture and Resources Research

Philippines Crop. Insurance Corporation
Panay Electric Company Inc.

Phlllpplne Sugar Comm1331on

vi

Pl



PIS

RIS
ROX-WD
RUDC
SCF
SEAFDEC
TWL

Pump irrigation system

River irrigation system .

Roxas Cxty Water Distr1ct

Rural Waterworks and Seweragg Corporatlon
Standard Conversion Factor . o '
Sputheast Asia Fisheries Development Cedtéf_

Tail Water Level.



Lehgth

cm

km

 Area
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Time
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Us$

MEASUREMENTS -

milljimeter
centimeter
meter

kilometer

square millimeter
square meter
square kilometer

104 m2 - hectare

1,000 em3 = liter
1 w3 = kiloliter
cubic meter

liter per capita per day
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minute
hour
day

year

Philippine Peso
US dollar '
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Electrical Measures

kv
kva

GWh
kWh/yr
EHV

|

ampere

voit'x

kiioﬁoit
kiibvoiiampere
megavoltampere
Watt

kitowatt

megawatt
kilowatthour
megawatthour
gigawatthour
kilowatthour per year
extra high voltage
Hertz (cycle)

Other Measures

%
0/00
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o
Keal
m3/sec
ppm
Ps

ton

ton/ha

it

per cent

.per thousand

degree

minute

second

thousand

million

billion {milliard)
degree centigrade
kilocalorie

cubic meter per second
scale for aCiBity .
parté per.million

- {mg/lit)

horse power

metric ton
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CHAPTER ‘1. BACKGROUND

ER I The Panay river basin suffers fron floading almOst every year and-

flooding haa long been & major constraint hampering economie development

' in the Panay basin’ area as well ag hindering stabiliaation of the

livelihood of inhabitants. The' flood problen in the Paney river ‘basin
was given preliminary study in the “Nationwide Flood Control Study“”
carried out’ from 1979 throngh 1982 and’ which redomnmended’ the necessity of
further detailed’ planning of f1o0d control measures on the Panay river at
a river basin study leval. The urgency of this was reinforced when in
Hovember 1984 Typhcon Undang caused widespread- inundation in the Panay
river basin and inflicted heavy damage.: o

.1.2 " In reeponse to a request fron the Government of the Philippines,
the Japan International Gooperation Agency (J1CA) carried out the preeent_

study, NThe Panay River Basin-wide Flobd Control Study" (the Study),
starting in August 1983. The objeotive of the Study wag to fornulate an

’integrated water resources development plan for the Paney river basin.
‘The Study accordingly cévers varions aspects rélated to basin water

resources development including inveetigation of socio-econony,
hydrolOgy, and land uge,’ planning for flooed control,fagrioultural
deVe10pment, multipurpose dam and water supply. Particular cmphasis has_
been placed ont the flood eontrol eepect in view of its importance in the

‘Pramework of the baein development plan.

1.3 Prior to this Study, @aps at 1 ¢ 10 OGO scale covering.the areas

‘along the Peney river and its tributaries were made available under &

geparate JICA project through supervision of the surVey and mapping

"processes. These mape were essential for clarifying inundation areas,
'asaeseing f100d damage and estimating werk quantities of protective

measureés. In this oontext,'the rearrangement of work schedule through
the courteey of the Government of the Philippines, uhich enabled usc to
be made of the maps tn this Study, was of great significance in the
tinely completion of the Study. '



CAAPTER TI, PROJECT ARRA

. Panay River Basin

2. 1 ‘The . Panay river drains an area of approxlmately 2 181 km . The'

basin is located in the northeastern part of Panay island, covering
almost the entire area of Capiz: prov1nce. The locatlon ‘of the basin is
shown in Figure 2-1, . It includes a principal city (Roxas) and 12
mun1c1pallt1es with a total estimated basin populataon of 448, 000 in
1980, * The gross regional domestic preduct of the basin at 1972 constant
prices was B917 x 109 in 1982 ($2, 950 b 106 at current prite) . The per
capita GRDP of the basin was BI, ?66 at 1972 price in.the saae year
($5,620 x 10% at current price). Pr03ections of population and GRDP are
respectlvely summarized in Tables 2-1 and 2-2,

2.2 The climate of the basin  falls in Type III of the Philippines
climate classification and is characterized by no pronounced seasonal
climatic variation, although it is relatively wet from May to October and
dry from November to April, The average annual ralnfall in the basin is
2,550 mm. Its areal d1str1but10n however varies from 3,500 mm in the
western mountainous area_to 2,000 mm in the squtheastern area, as shown
in the¢ iso-hyetal map of the basin presented in Figure 2-2, The average
annualltotaljrunoff of the Panay river is 2,920 x 106.m3 at the
bifurcation'point of the Lower'P@nay river and the Pontevedra river. Its

annual average discharge is 92.6 m3/séc.

2.3 _The geolqu of the river basin was studied from the regional
geological maps and by field-lnvestigatipn.. The. geological map of the
river basin is presented in Figure 2-3. The groundwater potential of the

basin was found to be‘limited,especially'in,terms_nf_ﬁater—quality due

_chiefly to poor quality aquifers, intrusion of seawater and contamination

by sewage.

&
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Land Usé

2k Land use in the basin 13 mainly for food produetion. Of'the’tetei
basin area of 2,181 kn®, 48,530 ha {21%) 1is used for sugarcane; 40,960 ha.

(192) for paddy flelds; and 10,560 ha (5%) for fishponds.- The - remaining'

557 is occupied by sorub, ercharde, pasture, grassland, marah/swamp and
others. The land use of the Panay river basin is aummarized in Table
2-3, and illustrated in Figure 2-4. ' '

Agricuitural Production

2.5 Riee 1s the main crop in the basin folleued by sugarcane. :Total
annual produetion of paddy in the basin stande at about 215, 600 tons,

~ Double cropping. is practiced in most of the existing irrigated and
rainfed fields. The total annual production of aUgarcane in the basin

reaches abOut 60,000 tons on an average.-

2 6 Present average yields of paddy are aboul 3 2 tons per ha for}

irrigated paddy and 2.8 tons por ha for rainfed paddy 'The price of rice““

is confrolled by the Government. ~In September 1984, the buying price of

milled rice vas B2.65 per kg. As the typical farmer has a peddy farn of
1.5 ~'2.0 ha, ‘a Panily of 7 to 8 members, and an annual inCOme ranging
from P16, ,000 to 219,500, if his annual expenditure is P15,500 to: 313,500,
his Capacity to Pay is B500 to Pl, 000, - ' -

Flood Records

2.7 ' Floods in'the baein are caﬁsed'méinly ﬁy paeeing°tjph00ns and by
tr0pica1 depressions. - AccO1ding to the record, the basin was visited by
19 typhoons and 11 major tropical depreseione during the 37 yeare from
1948 through 1984._ Severe floods were ‘experienced in November 1973, May
1976 and Novembor 1984._ The flood of 1973, cauaed by Typhoon Gpeng, was
the largest on record and caused the loss of 18 human lives. The eecond
largest was the Undang flood in 1984. " The Undang flood 1nduced an.
instantaneous poak diecharge of 1 080 m3/sec at Cuartero, whieh is
comparable to 1,420 m3/sec of the Openg. The area inundated by the flood



Undang is shown in Figure 2-5, and the flood flow profiles are éhown'in
Figure 2-6. .

Flood Analysis and Damage Eatimate

2.8 A.computerized river basin model was constiructed, as 'shown
schematicaliy in Figure 2-7, to conﬁuét flood flow analysis. The model
was'ehiefly calibrated by the Undang flood records. Distributioﬁ of
flood flow of rapresentative probable floods is shOHR'By river stretches
in Figure 2-8. Estimated depths of inundation in the'baéin for the 5-,
25- and 100-year floods are shown in Figures 2-9 to 2-11, ~ Estimated
inundation areas flooded by the 5-- and 100-year floods are shown in
Figure 2-12,

2.9 Consequently, the areas likely to be inundated and population
affected by floods of varying return periods were estimated ﬁhrough
sizulation of flood flow, a&s summarized in Table 2-5. Land at risk from
a 100-year flood, denoted in this Study as the £1ood vulnerable area, was
ostimated to amount to 33,820 ha, or 16% of the basin area. _The_flood
vulnefable area includes 18,944 ha of paddy fields, 3,849 hﬁ of sugarcane
fields and 1,137 ha of fish pondé. The flocd vulﬁerable_area is
inhabited by residents numbering 121,300, or 277 of the basin population.
Land use in the flood vulnerable area is illustrated in Figure 2-13 and
-gumnarized in,Table 2-6 by sub-area. The sub-area difisions.are éhqwn in
Figure 2-14.

2,10 The average annual loss caused by flood damages was estimated to
‘be R105 x 106, mostly in respect of crops and buildings. Itemized flood
damages for 198 are summarized in Table 2-4.

k.
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GHAPTER INI. BASIC CONGEPTS OF BASIH DEVELOPMENT

(?lood Gohtvei-Plah)

' Basic Coﬁcept

3.1 A flood coetfol'plan_muet.be implemehted.threugh_Beth ét?uetefel
and non-struotural”meaeuree;l For the safety of fécilifies'ehd social
benofits, 1t is always desirable to establish a high protection 1evel

(say against a 100—year flood) in designing struetural measures, for_'”

instance, by river channel’ improvement ana: dyking._ Such measures ‘are net"

neceesarily viable from an ecenonic viewpoint however, because of the'

‘heavy costs and in the present state of development in the objeetive'

region. - It is proposed therefore that the flood control project ehould-_
be implemented in astages, to match the growth of the region.s econemic
activities., Accordinglya threehold BIRR value of 8% was adopted for
judging economic viability.= . : - v :

3.2 To achieve this progreesiveidevelopment ‘£1o0d centrol plane by

gtructural measurés were conceived for three different proteetion levels,
namely: Long-tere Plan (LP), Mid- term Plan (MP) and Short-tern

“Provisional Plan {sP). The design floods and protection targete of the

three planning phases are summarized below:

Bastie Development Criteria for Pormulation: of
- Floog- Control Projects

" Development - . . - Development Target o ~'Pretectiop'Level :

LeVeLZAIternativee' R : IV(DQSiQh“Fiéoé)
LP 1 Long-tern Plan. About 901 of the populationa/ . 100-year flood

_ o to “be relieved from f100d hazard:_' e AT,
MP 1 Mid-ters Plan  About 0% of the populatiOn T 98 vbar 1604
' to be relieved from flood hazard - '

(éonfihued)



DaVBIOpment Dovelopnent Target Protection Level

Lovel Alternatives : = _(Design Flood)
¢ Short-term More than 50% of the population 2 to 10-year
Provisional to be relieved from nornal floodsgf flood
Plan

Notesi 1/ ¢ Total population in the flood vulnérable area : 121,300_.
2/ + With sowe damage reduction effect to be attained also in
large floods. ' '

Probosed Protection Area -« Struetural Measufes

3.3 The protection of areas with a potentially high risk of flood
damage should recsive priority. Figures 3-1 and 3-2 respectively
illustrate the damage intensities caused by 5- and ﬁOO«Year floods, and
Table 3—1'shows damage potential by sub-area, 1in which priority

protection areas are defined. Since protection work in a river stretch

would naturally increase the discharge in the downstreanm reéches, there

are other costs to be taken into consideration to preserve the position
,of areas with a relafively low damage potential, which should be uéed
positi\rely_as naturé,l ‘retarding basins. Thus priority areas for
prdtectiqn-mUSt be seleécted c¢arefully taking all factors into
consideration iﬁcluding'the provision of retarding basins,

3.4 8ix flood.pfotectiOH area'alternatives WeTé considered as shown in
Figures 3-3 to 3-5. The area conceived in Alternative-4 (See Figure 3-4)
was eventually selected as the most practicable action area after
‘e¢omparison of nunbers of people to_benefit the area of protected
farmland and the cost-effeCtiveness'bf aiternative plans {as illustrated
- in Figure 3-6). The action avea, for which a long-tern master plan was
proposed, would include the stretches up to Dumalag along the Panay river
and stzatchea along the Maayon and Manbusao rivers.

A



Protection Measures .

3.5 Protection measures fall into two categories,'strudtural and ‘non-
structural. Struetural measures which would protect specific aotion
areas would comprise:

(a) River improvements = .
a~1) Improvement of existing river channels
8-2) Excavatibn of floodways {diversion channals)
(b} Flood control dans
(¢) Combinations of (a) and (b)
{(d) Polder dykes

3.6 Non-structural measures would be cOnsidefed;mainlxgds a subétituﬁp'
for structural measures outside the protection action'aréa..sbmé bf_thé.
non-structural measurées practicableé in the Panay rivef-basin_would bo as
follows: ‘ ' ‘

{a) 'Flood-plain_managéﬁent" o

{b) Structural changés to buildingé

{¢) Relocation of housing

(@) A flood forecasting and Warning syatem

A mors comprehensive listjof noh-étfucturqlrmeaaures is'éivén_ih

' Tahle'3—2, with conments on their applicability to the Paﬁay'rivep'baéin.

(Ifrigation, Hunicipal Hhtarrsﬁpply hnd'ﬂjdropﬁuor Developnent)‘-

3. 7 Water resources of the - Panay river are: abundant in relation to the

'demand for present water uses in the basin area.. There are therefore
 g1eat Opportunities for effective developmont of water resources 1n the_

basin, Thus the possibilities of irrigation development, improved-
municipal water supply and_hydrOpower generation have also been assegsed"
1ﬁ the - Study, as part of the comprehénsive water resources development
plan, ' " ' ' ' :



GCHAPTER IV. FORMULATION OF SPECIFIC DEVRLOPMENT PLAN

(Fléod Control Plan)

4.1 The flood control plan conceived in this Study would comprise plans
at three protectlon levels as set out in Paragraph 3.2, ‘The approaches
to achieve each protection 1GVe1 would inelude both structural and non-
structural measures, The procedures used in selecting the recommended

plan are shown in Figure 4-1.

Struetural Measures

402 The Long-term Master Plan (LP) was concelived as an ultimate overall
framework of floocd control measures, to provide the maximum protection
urder full development in the future. The planned protection at the LP
level was assumed to relieve 90X of the affécted population from f£lood
damage and save farnland to the maximun degree practical in the ovent of
a 100-year flood, The LP aotion area is presented in Figure 3-4
(Alternative-4). ‘

4.3 The facility plan to achieve the above LP protection level was
selected by eédnomic comparisonidf alternatives 1nclﬁdihg river
improvement plans, bypass floodways, multipurposé dam plans and
combiﬁations theréof., The location of bypass floodways and dam plans
oxamined in the Sfudy are shown in Figures 4-2'énd 4~3 respectively. The
LP facility plan finally sélected would compriae river improvement for
the action stretches selected in Paragraph 3,4, above (total leéngth 115
“km), a bypags floodway at Cogon and a multipurpose dam development at
 Panales1te.‘- .

Lo Economiq'GValuAtion'for the selested LP facility plan.reVealed that
the Long-term Plan, which would involve large-scale construction work and
an EIRR of 4.5%, would not be economically Justifiable under present

Paitiey
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cbnditiOns._ Nevertheloess, since the economic activity in the Panay river
basin was expected 4o incresse in the futurs, 1it. was tentatively‘
considered that implemantation of Long-term Plan would beeome
economieally viable around the year 2020 {conmencenent of the uork)

Mid tera Plan (HP)

45 - The Mid-term Plan (MP) for £1o0d control was formulated'io provide
an interinm proteotion leével, with the target of relieving abOut 708 of

the affected population from risk of damags from a 25.year £1ood. The
proposed facility plan would include iwmprovement of '?2 6 ka of  the Panay,
Mambusao and Pontevedra rivers. - The action area of MP would almost

eorrespond to Protedtion Area Alternative~3 as presented in ‘Figure 3-4.
Economic evaluation revealed, however, that implemantation of MP with an
EIRR estimated at 6.7Z would not bs jusbifiable under the current
economic_conditions. It wWas tentatively'considéred that MP‘should.be
left in abeyance until around the year 2020 (commencement of the workL“-
This implementation timing is similar to that assessod for the LP {See
4, above), thus thera would be no specific merit of implementatidn of MP
ahead of LP,

46 A further study on MP attonpted to identify selective development

works which would be worthy of earlier implementation. As its outcome, '
recommended were the enlargemant ‘of river channel to a 25—year flood
capacity in the stretches downstream from Panitén -and the construction of
3 additional polders An addibion o 4 polders to be’ inc}.uded in the SP
(See 4‘?below) Accordingly these aelective development works were
deemed to constitute the mid-term implementation plan 3nstead of the plan

described in 4.5 abova, but the target sot out Originally (relief of -

about 70% populatibn) had to be disregarded.
Short tera Proviaianal'?lan (SP)~
47 The Short-tera Plan (SP) would provide soms 1mmédia£e rélier”ffoﬁ

the risks of flood damage responsive to the most urgent needs for _
protection and justifiable in terma of econoniec viability. “The proposed.



flood control projects for the Short-term Plan would inolude improvement
of ‘the river stretches downstream from Panitan town inoludinéithe Cogon
floodﬁéy,'against 10-year'flood,'constrdctiOn of polder-dykes arotnd 4
towns and consdtruction of Panay B dam. The location of towns selected
for polder plans ié'shdwn in Figure 4-4.

4.8 The EIRR value of the selected flood control projects for SP was
assossed to be 11.4%, which indicates that the implementation of SP would

be econonically justifiable under present conditions.

Non-structural Measures

4+9 In this Study,  two particular non-structural measures wers

considered to be applicable to the Panay river basins

Flood plain managemént?

The objective flood plain management would be to restrain future
growth of damage potential within the areas prons to flooding_by
means 6f regulations and administrative guidelines. Specific
measures would cover 1) designation of flood vulnerable areas by
ranks of damage frequency and grades of risk, 2} management of
developnent within the flood vulnerable afea and 3) information and

" education of residents,

Relocation of housing:

In place of devising.measufea td'proteét.cértain areas from
fiooding, it will be mors economical to have the Inhabitants
feldcated'from their original settlements, to reducing the value of
flood danagé, |

4.10 Based on'preliminarj'estimation of:Coét and banefits of sﬁecific

meaéﬁres in the sub-areas, flbod plain.ménagemant and reiocation of

housing were proposed for the whole basin area, and in two sub-areas

respectively, .

10
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Flood Forecasting and Warning Systeo

be 11 Tho £1lood fofecésiing‘dn& ﬁdrﬁinﬁ system would-boLéffoctisé'in
reducing the damage to property and human lives, by providing 1nf0rmation
of floods at an early stage in their deVelOpmont.; An ecOnOmio evaluation

Was made of a tolemeter systsm, and the EIRR valus was assessed as 4 SZ.

Notwithstanding a rolativoly tow econonia return, -8ince tho ea?ly warning
of a flood event is an indispensable element in_sucosssful oporation of
flood eontrol measures, both structural and non- stfuotufal,

implementation of a flood forecasting and uarning system WaS. p051tivoly

reconmended in this Study

4,12 In ordor'to‘obtain'opofational Rnowlo&ge.of'flood'runoff

characteristics and correlation of flood levols, 1 X7 is proposed as a
first-step that staff gauges should be installed on the upper reaches of'
the Panay river and its tributarios, these will be roplaoed by a

comprehensive tslemeter systen after the necessary operational experience

'has baen gainsd aa proposed above, - The’ propOsed facilitiss for the flood

forecasting and warning syatem are ahown in Figure 4-5.

Formulation of Flood Control Plan

43 Based on the ¢onsiderations stated'in'paragraphs 42 46 441 above,
the'speeifio”projocts'sélscted for 1mp1smontation:respectivelj for the -

Long-, Mid- and Short-term Plans weré as given in Tablo 4 1 and as

supmarized below.

' Proposed Flood Contfol Projécts 0£ Long-, Mid- and Short-térnm Plans -

Proposed Pfojoct : ~ Long-term - ‘Mid-tern- .-Shortéﬁormi
: ___.__Plan {LP) _Plan (MP)  ___ Plan  (SP) =~
‘Design flood -~ = -7 ... 100-year fﬁif”"25-yeéf N -:10§yeér; o
_Facility plan P fon S
River improvement work - - 115.5 km 2.1 kn 224 kn
(continied)

11



Proposed Project Long-ternm Mid-term Short-torn

Plan (LP) Plan (MP) Plan _(SP)
Darn constfuqtion
- . -Panay B dan : B # o
. Polder dykes : . - -7 towns 4 towns
Non-structural measures * ® *
Flood forec./warning system ¥ * ®
Notes: * Contemplated - Not contenplated

4.14 As stated in Paragraph 3.1 above, the flood control project should
be implemented in stages. Tho thrée protection levels, namely LP, MP and

8P, are conceived as consecutive implementation stages..

Implementation Stage Proposed Projest

~ 1st Stage Work Implementation of Short-term Provisional Plan
2nd Stage Work Upgrading to Mid-term Plan level
3rd Stage Work Upgrading to Long~term Plan level

(Irrigation Developzent Plan)

4.15 Agricultural production is the. largest provider -of employment 1in
the Panay river'basin but development of the basin is cOnStfaihed by the
limited areas of arable land and the still reiatively low unit yields of
rice. The irrigation development plan aims to extend technical
irrigatioﬁ to new irrigable areas and to rehabilitate the existing

systems.

4:16  Potontial irrigable areas in the basin were delineated at 10
1oéatio"'ns,' with a total area of 1,700 ha, of which 5y 640 ha (481) are
already under 1rrigat10n. Amongst the above, the Panitan - Panay and the
Mambusao arcas were selected as appropriate for development as national
irrigation systems (NIS), The proposed irrigation areas ¢over 3,250 ha
-and 2,145 ha respectivély. The Panitan - Panay area is proposed as 8 new
scheme by integrating the numsrous existing punp irrigation systems

- 12
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(P18),- \.'hich are dispersed in t-he area.. The Mambusao” area is prOposed to. -
rehabilitate and ‘extend the exi.st-ing 1rrigation faeillt-ies. ! Tho general-
plans of the' Panitan - Pahay and ' Mambusao’ 1rriga.tion areas are
respectively shown in Figures 4-6 and 4-7." '

4417 Paddy was selected as the ain crop for culti\ratiOn in the new
development— areas. Yields of 5.0 tons per. hectare are anticipatad for
both wet seasoén” and dry season paddi.es ‘under proposed irrigatiOn systems.'
Irrigation water for the Panitan - Panay area would be taken from the_

eain Panay rviver by punping and for the Mambusao area from the Mambusao

river by gravity.

4.18 "The total ébnst-i'uctlon cost of the Panitan’ - Pénay schemé was
estinated to be F183 X 106 and of the Mambusao schenme to be P‘?9 X 106

The annual operation and maintenanceé cost was -estimated t6 be B6.0% 106 '
for the Panitan-Panay scheme and P1, 4 x 106 for the Mamhusao scheme. ;

4,19 The econonic vsahu‘ity' of the' both irrigation schemes wi'l_l'depé_nd
on the flood control measures to be devised in the proposed. 'ifrigatibn
areas, If flood damages caused by floods of‘ less than i0-year recurrence

are eliminated, the EIRR value of Panitan = Panay area would be 11.9%,

while the EIRR of thé Mambusao scheme would ba as high as- 12.32 even
without the provision oi‘ flood protection uork.- If the areas éould be
improved to be flood-free (100-year flood protection), the EIRR values
would be 12.8% and 17. 8, respectively. It was concluded that the both'.. |
iri‘igations projects would be econonically viable. . '

(Wator Supply Plan)

4.20 Notwithstanding improvement work undertaken in 1976, tho Roxas City
Water District (ROX-WD) 8t{11 has unsolved problems with its water supply

‘syste'l'. The most serious probléem: that awaits aolut—ion 18 the intrusion
of sea water at the water intake sita on the Lower Panay river during

high tides in dry seasons.

4.21 The water 'iieman_d'of the Roxas City. Water Distriet in 1995 is

13



projected to roach 7,765 r3/day, which will need a watéfgbrkg supply

¢apacity of 11,650 n3/day if 16-hour supply is adopted, whereas the

preSent supply capacity is only 4,200 m3/day. The second réQUireﬁént of
the proposed ROX-WD supply system, therefore, is an increase in the
supply capability to the required supply capacity level of 1995 by adding
new pumping and conveyance facilities of 7,450 m3/day.

422 After a study of possible alternative plans, an imprdVemént.pian
for the ROX-WD is proposed in this report on the basis of the following

two mEeasurest

'+ Construction of a water intake on the Main Panay river and
excavatlon of the upstream reach of the Lower Panay river to El.

-1.0 n to perait gravitatiohal inflow of about 2,0 n3/sec from

the main Panay river, and

» Construction of a tidal gate 6 km downstream of the existing
-pumping station to prévent intrusion of sea water into ths Lower

Panay river.

_ The total construction cost of the proposed improvement plan was
estimated to be P56 x 106<n1a financial cost basis. A general plan of
the proéposed ROX-WD Improvement project is shown in Figure 4-8.

4423 Economic evaluation indicated that the proposed ROX-WD Improvement
project would be highly efficient economically, with an'estimatéd EIRR
value of 16,9%
(Mydropower Generation Plan)
4.2/ The electric power supply in Panay 1sland_is still Qlémentary.
Household conneétions account for only about 36% of the potential users,
with:a relatively low consumption level of about 272 kWh p.a. per

connected household.

Le25 According‘td the demand'projaction eﬁployed for this Study, as

u

Faii'y
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shown in Table 4-2, the systen peak denmand of th‘e; Panay Grid will double
in 12 years, from 41 MW in 1984 to 84 MW in 1996. On the supply side,

“the dependable output of the Panay Grid will grow from the present 41 MW
‘to 75 MW by 1989, by the commissioning of new diesel plants at Dingle and

Power Barge Stations. The balance, as shol-m in Figure 4~9, is suggestive
of thé need for a new power source tn 1995, . In this context, possibility
of hydropower generation was assessed in relation to storage development
proposed. as part of the flood control plan.. .

b 26 Panay B dam was planned and 0pt1mizad as a multipurpose dam,'_:

serving flood control and hydropower generation. It would be a 52 m high :

conorate gravity dam of 96 ® 106 m3 in gross storage with an instal 1ed
capacity of 7,100 kW, and would generate about 31.4 ‘GWh of olectric
energy annual ly. "‘he total eonstruction cost would be about P471 X 106

A general plan of tha propdsed Pa.na;.r B dam is shown in Figure 4 10.

427 Economic a'valuatidn indié&f,ed that t-he Panay ‘B dam would be
economically justifiable as a multipurpose pro,]ect with an EIRR value
ostimated "to be 11.2%. ‘ '
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CHAPTER Y. BASIN DEVELOPMENT PROGRAM

Proposed Development Projsot

5.1 Development projects identified in Chapter IV comprise a serles of
£lood control plans including one multipurpose dam scheme which would be
implemonted stage-wise, two irrigation projects and one.wéter aupply
project. Itenms and proposed phasing of the proposed projects are
summarized below. Stagewise implementation of flood control projects are
as shown in Figures 5-1 to 5-3,

Sunmary of Pfgposéd Davelopment Projects .

Proposed. ' Short-term Mid-term Long-term

Project Project Project Proiect
Flood Control Project - |
Implementation ist Stags © 2nd Stage Srd Stage
phasing: {Short-tern (Extension (Extension
Provision to Mid-term to Long-term
Plan) Plan) Plan)

River improvement:
- Improvement of
Pontevedra river 6.1 kn - -
- Twprovement of
new sections 16.0 xul/ None 93.4 ko
- Enlargenment of
previously improved

sections None 16,0 kn 16.0 ku
“Total 22,1 kn ~ 16.0 ka 109.4 kn
Polder plans 4 locations '3 locatioéns -
{continue)
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. Proposed- .~ . Short-term  Mid-tera -  Long-term

Project - ___Project, . Project _ Peréct
Multipurpose idamy t - '
= Panay B dam T C % : L h i

Non—structural meaaures : X - ' -
Flood forecagting and 7
warning systenm x = =

irfigation'Proigét a o
Panitan - Panay Project 3,250 ha - c C
Mambusao Project | 2,445 ha . - 0 =

Wﬁter'Supply Profect ‘ o
Roxas City Water 7,450 n’/day

| Supply Project

Notest -1/ ¢ Includ. Cogon floodway |
2/ & Flood control and power. generation .
X : Contemplated, - : Assumed to have been completed in
_ previous stage

5.2 Tho outline and purposé of each project were presonted in'Gheptér
IV and also in the sunparized descriﬁtions given in the "Summary" at the
beglnning of this report. The detailed features of thé proposed project
are contalned in Table 5-1, . S - |

Implementatioﬁ Schedule

5.3 A prOposed implementation schedule is presented as “the Haster-
Schedule".in Figure 5= he The scheduling is based on the following con-
siderations: - '

. In view of their high econonmie viabilities and gocial needs, the

Flood Control Project - 18t Stage and- ROX-WD Wator Supply Projeet
should be started at the earlieat opportunity.

17



. Flood Gontrol Projeot - 2nd and 3rd Stage works would be

implenented when future damage potentials inorease and the

prOJects ‘becone ¢conomically viable {EIRR of more than 82}. The'

Study rovealed that these projects would become economically
viable if the implementations start around 2010 for the 2nd Stage
Project and 2020 for the 3rd Stage Project,

« The Panitan-Panay Irrigation Projéct would be cbmpléted_after the
1st Stage Flood Gontrol Project is realised in its areas. As the
Mambusao Irrigation Projsct would have a high econcnio viability
even without provision of floed protection works in the arag, its
implementation could be advanced.

Construction Cost Estimate

5;4 The total constiruction cost of the above proposed projects was
estimated to be B5,820 x 106 at 1984 pricés. Breakdowns by project are
given on the next page.

18
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Development, Cost Estinpates of Spacific Pro;aots (1984 base price)

A - oL e o Breakdown by Curren_y‘l
Project {(Stage). © - ' .- Project Gqst;_:_\: /6 . - L/
| e C@xi0%) (st x108) (7 x108)

~ Flood Control Projeot

a) River improvement ..

-~ 1st Stage work L ‘:589.'1 ---'-' 11-5,  S _383 ;
- 2nd Stage work 440 8.6 - 286
~ 3rd Stage work . . 3,486 . 6. 2,266
. Sub-total L 4515 o 8T8 2,935
b} Polder dykes : - . . : T L
o -~ 1st Stage Work - (4 towns)' o 23t ;_ R T A R 116
~ 2nd Stage work (3 towns) 146 - 40 S L
Sub-total . . o i AR 117 A 11 ]
c) Multipurpose dam’ i R T ST
- Panay B damnf il 1544 ' 194
d) Non-structural neasures® 51 - ' 51
o) Flood forecasting and warning 8 - 3.8 : 12

syaten

Irrigation Development Project

— Panitan - Panay Project 183 6.0 s

- Mambusae Project - ' 79_' ' _2.4 ' 36
Sub-total _ S 262 8.4 111

_Roxaé City Water Supply Project 56 2.1 . 1841

Notes: 1/ ¢ 'Rough catimation. Eichange'rate' Us$ = ®i8
. 2/ Including power generating facilities,
3/ '+ Inttlal cost only.



Economic Evaluation .

55 Flood contr’bl-benefits were considered to ﬁécrué from damage

reductions to be realized by the project and taking into account future
-increases in damage potential. Irrigation benefits were defined as the
incremental economic valus of net production between "uith-Projeot“ and
“Hithout-projeot"_ conditions. Benefits of the water supply projeet wers
assossed on the beneficial value of water, ineremental value of lands in
the ‘service area, health benefits and reduction in fire damages.

5.6 The economic viability of the f)roposed projeots was thus evaluated
‘from the estimated costs and benefits. The results are shown on the next
page. In the evaluation, the 2nd and 3rd stage flood control projects
wore assumed to be implemenied in line with principles doseribed in
paragraph 5.3 above, The high EIRR evaluated for. the 3rd stage project
(15.22) 1s due to inelusion of benaefits fron year 2031 onward which had
previously been pro#ided by polder facilities and pumped drainage will no
longer be required once the 3rd stage project 1s conpleted in 2030 and
therefore the benefits thereof would be taken over by the 3rd astage

pI'Oj act.
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Sunnary of Ecohﬁmié'ﬂialﬁéﬁ{dﬁ of Proposed Projects

 Const. _EIRR (2)

Project : . . . . Cost i sti- . 2nd. o 3rd
'  (Bx10%)  stage " Stage - Stage

Flood Control Projeet B A T L P . .
(a) River improvement: . :fv'_ S :4,515_   i 9.8 152
(b) Polder dykez- : . .. B S S
- Dao | R 15 AR
~ Cuartero . : R SR R 25.? o —_ o
Sigma: [P 1\ S
Mambusao 78 11.6' - -
Maayon = Lo — 49 9 -
Jamtadan A SIS 92 -
- Dumarao o T T S SR 8.1 ': S
(c) Panay B damaf ' M 1.2 ' - '
(d) Non-struotural measures 51 _.Q.égf.- - -
" (o) Flood Porecasting/ 84 s oo o
' warning system : . e L

g
e
1

(f) Overall - : 5,499 11;4 9;8' '15;2:

Irrigation Development, ‘ R co
'~ Panitsn ~ Panay - S 183 1. L   1*“1 =
-~ Mambusao o Y & i3 - -

- Roxas Gitj Whter Suppiy Project -HQII56. 169 e -

Notet - 1/ Incl. hydropower dévelopment
_/ -For referénce. These projects to be implemented
irrespective of their aconomic merits
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CHAPTER VI. = RECOMMENDATIONS

6.1 Tho economlo avaluation 6f the proposed program of works revealed -

high economi¢ viability of all the proposed projects. Aﬁongst these, the
projects proposed for immediate implementation with priority with respect
to both economic viability and compliance with soclal needs'will.ﬁe‘(i)
Flood Control - 1st Stage {inel. polder plans and Panay B muitipurpOSQ

dam) and (ii) ROX-WD Water Sdpply'Project. For both of thé above
| projects, the next-phase studies should be started immediately. The
studies required, and which should bs carried out simultaneéusly; will be

‘as follows:

Flood Control Project: -Feasibility Study (F/S) of the tst stage
developnent plan including river'improvement, poldera,'Panay B
hydropower development, non-structural measures and flood

forecasting/warning system.

ROX-WD Water'éupply: Detailed design including overall review and
updating of the present study, '

Panitan-Panay and Mambusao Irrigation Projects: Feasibility study
for both projects, whoerein the study of the Panitan-Panay schens
should take into account the flood control project to be provided

in the area.

6.2  Although this Stﬁdy reconmends that the 2nd and 3rd Stages of the
Flood Gontrol Project should be left in abeyance until the future damage

potential reaches a level that would provide an EIRR valué in'ekcess'Of _

8% p.a., consideration should be given to ecarlier 1mplementation if
economie circunstances and- government policies pernmit, -since they would
have important social and regional developmental benefits.

6.3 It should be noted that the peak'flood flows are not fixed values,

but are liable to ¢hange in- accordance with the_land'uée and the
retardation offects of the upstream areas, In this context, the

22
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possibilitics of developing £166d control ‘storages at dam sites’diséaraéd-__'

in this Study, such as the Penay ¢, Badbaran A and Mambusac B, should not
be completely ruled out at this study stage but be left in: for future

consideration as additional candidates,
6.4 = Puture land use on the flood plains willﬁbetiergelj,dependent,dﬁ
the protective measurés to be implemented in: the ‘area, - This Study:

prov131onally categorlzed the area presently prone to floodlng 1nt0]
threeé; ‘ ' Lo ' ‘ '

(a) The areas where the flood control prOJeCt will be carrled out

under a short-ternm program by structural measures,

'(b) ‘The areas where no flood control prOJect will be carrled out
for the time belng, and :

(¢) The areas to be préserved as future flood channel,

Basic policies of managenent and administretiVe'guiﬂelines are

'tentatlvely proposed in' Table 6-1 on the basis ‘of the three éategorles

above, The zoning of the three areas is shown in Figure 6-1,

6.5 The limited availability of basic'dete,'such ‘as of ‘dtorm rainfall

and flood hydrology, will substantlally constrain the accuracy of
subsequent studies for flood control It is enph3312ed therefore that
hydrological- observations should be continued at all gages 1nclud1ng
those installed: durlng this Study.

6.6 The characteristics of river 'behabibr:isfdtffeent’et‘eaéh rivet.

Therefore, the long-teri observation of riVéf-Beha#ier;fincludiné_the
river- bed change, meeﬁdefing,and“hydrological obserﬁatibﬁ,'is'suggested
to be done for future flood tdhtrol:study;; Especially, ‘it is vecessary
to know the behavior of natural rlvers 1ike the Panay r1Ver. S

6;7 r:Similarl?,the”present'stUdies*offn0n+3trﬁ¢ture1_meaeﬁfes'ﬁeﬁ to
remain at a preliminary study level due to thé limited détefavailéﬁle.'
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Details:of the proposed measures need to be clarifiedtin'subécquent
feasibility studies, including the recommendatiors for legislation

required for effective enforcement of the measures, .

68 As one of non-structural measures, the preparation of flood risk

map is required. Though the comparatively detailed survey for Undang

flood was carried out during the additional ivestigation in June 1985,
the further detailed survey is suggested to be carried out in the next
stage of study for the preparation of flood risk map which would be
available not only for the reduction of flood damage but élSo for the

proper land use.

6.9 The present study assumes the sediment yield to be 1,400 n3/km2/

year in the upper reaches in terms of denudation rate, which was derived
from the obée;vation records in the Jalaur river located in Panay island.
In view of the importance of heavy siltation in the limited reservoir
storage capacity, the estimated Figurc should be further confirmed in the

subsequent studies,

6.10 In this master plan study, a simplified operatibn_of the reservoir
was proposed by providing independent storage allocation each for flood
control and hydropawer, In the next- phasé study, more sophisticated
reservoir operation can be proposed in order to make the schemé more

benef1c1al.

6.11 A preliminary économic-evaluation included in this méstér.plan
study was based on alternative thefmal .plant costs, The output of this
study should be further refined 1n the forthcoming feasibllity study, in

which the optlmlzatlon study would take into account the least cost
olutlon of power development program of the Panay Grid.

6.12 -Thé Present study takes into account only the rétiremeht of old

_diesel plants in planning. the systen deveIOpment. Howevef, other than

the transmissxon and d13tr1but10n losses, deterioratlon in the eff1c1ency
of - the existing plants should be considered. It is’ suggested that this
matter will be clarified in the feasibility. study based on more detailed

24
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inVentbry survéf'of the ekiSting plants.

6.13 In- the present s¢hedule for fe381b11ity study of 1rrlgation

prOJect,'the study for Mamhusao area is scheduled to start about | 88 yearri

_earller than that for Panitan- Panay aréa. However, 1t is suggested to

consider to undertaké the' study of both areas at the same time for

adm1nistrat1ve convenlence ‘and economics of ‘scale.

6.14 In regard to projections for future water denand, an'increase'cf
per capita consumption is expected after completion of the project. It
is suggested that a sophisticated analysis on this matter is examined in

the next-phase detailed study.

6.15 In the présent study,”the cost of water supblyrprOjQCt_is-aildcated:
only for the water supply project, nevertheless the subsidiary benefit is
expeéted for irrigation due to the ihcrement of frééh water, Therefore,

it is suggested to consider the necessity of cost allocatioh_for,saring
the cost of water supply project. However, it is noted rhafithe3benefi£'
for irrigétibn cannot be included after the proposed Panifan—Pénaj

irrigation scheme is put in service.

6.16 In the present implementation schedule of water suﬁply project, the
project is exccuted without phase, However, the phased ekééution can be

also considered in case the preparation of brojéct budget'has

difficulties. The phased execution is suggestéd'to.be studied in thé

next stage of étudy. if requived. For example, the following phase seems . ;
to be reasonable,. '

(a) Construction of tidal barrier
(b) Excavationldredg1ng of the lower Panay river 1nc1ud1ng the cut-
- off channel and construction of intake gate at the entrance to

the lower Panay river,

(¢) Construction of additional pﬁmping facilities.

25



6.17 In paragraph 6.1 aBove, a comprchensive feasibiiitjlétﬁdy_wés

proposed for the lst étage flood controlfprdject to examine all the

component plans, . such as river improvémeﬁt,'poldér and dam plans, on an
integral basis, Nevertheleés, where separate studies are proposed due
chiefly for finaﬁcial reasons, ﬁriority should bdbe given first to polder
dykes, secondary to Panay B dem and thirdly to river imptovement cum non-
structural measures, follewing economic indices (EIRR) evaluétéd fér each

component plan,
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Table 2-5 Estimated Area and Number of Buildings Susceptable to Fioédiﬁg

Iten

Flood Magnitude (Recurrence Probability)

2-year  S-year  10-year = 25-year  100-year

~ Inundation Aféa‘(kmz)li:
Paddy ' 85 - 114 140 160 189
Sugarcane 12 2% 29 32 39
Fishpond 2 10 10 10 1
Others 59 65 74 82 99
Total = 163 - 213 253 286 338
. . 1
Buildings (no., 1000)—.
Residential 7.0 104 13.7 16.2- 20.2.
Nou-residential 0.5 0.9 1.2 1.3 1.7
Total 7.7 1.3 14.9 17.5 219
Population affectedls 42.1  62.0  79.6 - 94.0 121.3°
' (1000) '
Notes: /1 Based on information appeared on 1 :10;600 map.
/2 No. of residential @uildings x 6 persoﬁs/family.



Table 2-6 Land Use and Buildings in Flood Vulnerable Area

Land Use (ha)

Buildings (nos.)

Submares Padd Sugar-  pichpond Others = Lcsiden-  Non-
Y cane Shpo tial residential
Panay River _ : .
Pl 4,388 337 1,136 4,801 6,807 430
P2 750 150 0 188 1,083 93
P3 658 267 0 292 702 3
P4 . 56 T 31 0 27 32 0
P5 1,782 433 0 630 1,315 4
P6 77 40 0 50 617 94
P7 436 175 0 273 107 17
P8 1,168 331 0 354 998 132
P9 - - 638 - 401 0 314 882 186
P10" 986 454 i 400 961 86
Sub-total {10,939 _(25619) (1,137) {7,329y (13,504) (1,045)
Maayon River .
141 28 12 0 14 21 0
Y2 580 256 0 249 643 67
Y3 118 127 0 84 120 - 2
Y4 996 23 0 137 449 0
Sub-total (1,722) (418) {0) (484) (1,233) (69)
Mambusae River :
ML 127 14 0 31 128 23
M2 710 95 0 200 786 91
M3 640 55 0 344 753 110
M4 274 24 0 148 323 47
M5 700 113 0 204 419 13
M6 291 171 ) 85 . 603 82
M7 2,432 123 0 588 1,733 31
Sub-totsl (5,174)  (595) (0  {L1,600)  (4,745) (397)
Badbaran River
B1 103 29 0 56 136 0
B2 - 796 104 0 285 600 174
Sub-total (899) (133) 0) (341) (736) (174)
Total (13,734) (3,765) (1,137) ‘(9,754) (20,218) (1,685)

Note: The above figures are estimated based on information appeared on
1:10,000 map.
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Table 3-1 ¥lood Damég'é Potential by River Stféféh andHajor Town

Il . IZ Annual Average Damage . : Populatlon ia lood R fJ

River Avers Flood—— 3 . Damgea—-—- L
Itea Stretch Length . Afea {10 Pesos) .. Prone Area Qo; Pes‘“) - iy © 0 7 Remarks

%o. (xa) - {nd) Tot_l-l-\"— Per ka' Per bn? Total Per )m Pe: ‘wn? Level

ey
L

1. Whole Bastn: ' %23 338,32 105,320 64 309 1.3 .74 0.36 C e
2. By River Steetchr Pl - 130 . 106.6 21,550 1,658 . 202 3.4 272 0.3 Level-) e
Penay rdver . ] {31,784) (2,445 (298) (40.8) (3.14) (0.3B) - - .. (Iocl. Pomtevedra
- . : o ) . ' X . o and Panay)
[} 4.0 10.9 1,315 38 336 A0 103 0.38. . level-Z  To be protected as #a
3.552 914 R .83 Y ' .10 integrsl part of Pi.
. 0,850) ¢ ) (35} (5 s ?3}_ (0‘_;60), . .+ . (incl. Fapitso)
B . %0 22 2,237 9 183 A2 ol o.M I.e'vel-3 " 'Bight bsok arez worthy
. . o ' o o . for protection
I e ny 13 5§ 1 .. 6.3 0.08 .08 levet-:i fa
BS 7.0 .28.5 5,424 7i4 190 1.9 107 028 . Levit-l S _
P6 1.8 1.5 H 13 16 1.2 0.6 0 050 _level-fi .To be protected as an - -
: (46,6073 (2,539) (3,071) (3.1) (2.08) (2.47) -7 "dotegral park of F5.
. S : A (Incls DPao}
i 8.8 132 952 108 73 0.6 007 0.05. - Llevel-3  Prétecilon of left
. : : - - S : ' - beok ares Lo be
: SR R “ 7 consldered.
13 5.4 18,5 5,576, 1,002 - 801 5.2 0.96 0 [6.28  Llewelal G
{15,136) (2,988) - (872)  (6.0) (1.11) (0.31) T . (Incl. Cuzrtero)
9 . 8.6 - 13,5 1,390 161 10 034 0.80 0 0.2 level-2
(1,131 (208)  (133)  (5.3) (0.62) - (0.38) . (!ncl. Dumala;}
rlo 16.8 18.4 1,972 117 C197 ., 4.4 | 0,26 0,24 Level-3 - .
o (2,00 (2D GIO) (5.8) (035 (@ T (Inell _Tapa!)
Mzayon zlver ¥l L8 0.5 152 84 0400 0.06 0.20  level-d S
¥2 6.6 10.9 2,050 320 158 2.6 " .0.41 - 0.28 Level-2 I
(4,585) (716} (821)  (3.9) (0.61) (0.36) . “(facl, Maayon)
B 5.0 1.3 565 93 141 0.7 014 0.21  level-d
4 12,0 33,6 1,626 e - w6 1003 O Level-? :
Msnbuszo klver - Kl 12 17 526 285 38 0.8 0.3 0.4 level-Z T
n 9.0 0.1 1,339 148 132 %2 6.3 09F 0 tevel-2 0 i
: {4,084) (452) oy () (0.52) (0.46) . (fael. $1gaa)
3 0.0 0.4 2,825 w3 2 B3 023 0,22 o deveriz :
48,63%)  (263) (B30} . (4.%) (D.43). (¢.41). : - {inel. Hanbusao)
) 1.2 &5 - 1,009 315 1.0 63 032 tevel:2 :
KS 1.3 0.2 1,509 - 134 168 2.5 . 0,27 0.2 Level-3. S
o 5.2 5.5 1,848 315 358 1.d 0.3 W tevel-2 - To be fmproved only
(3,567)  (686)  (BA®) (3.6} (0.63) (0.63) <. after Ml-H3 are
: - -ieproved.
. - - T {Incl. Jam{ndun) )
N7 8.6 1.4 6,217 - I 198 10.4 .21 6.1 tevel-1  To be imp:qved only
. ’ ) after M1 Lo MY are
o : improved.
Badbaran river Bl 3.4 1:3 o 10 126 0.8 0028 T 0,42 Level-d L
B2 7.8 119 1,001 128 B& - 2,1 0.3 . 0.8 Level-) - i
: T2,011)  (266)  (3T4) (3.6} (0.46) (0.30) . . . {tncd, Duzarso}
1. By HaJor Town:- S ) . a o ; i
Pontevedra 1 130 9,859 . - 1583 . %0 - 2,30 ° Level-l
Panay . 1 - .51 s . - 733 WA = . A0 Lével-d
Panitan : | 3 - 1.00 2,117 - 2,277, 2.4 - A L'e;g'm
Pao’ R 7 - 1.17 4,582 - 3,916 ns s 204 igyel-2
Cusitero B 1 - 049 10,560 - - 21,51 0.8 - - 163 . nevel-l
Dumalag P9 - L0.66 - L R 1. 1.9 - 2Bd | tevelsd
Tapaz P10 Tel 0,64 LU B4 LA = L9 fevels)
Haayon ¥ - 0.23° 2,53 .- 1,017 0 LY - 5,85 Level-1
Signa CoM2 - 0.4 2,135 . - 5,819 .5, - . 38 Tevel-1
Macbusao - . M3 - 1.93 5,808 - 5,640 L - A1 Tevel-l
Janindan %3 - . 0.18 1,619 Do- 8,333 1.8 - 100 - Level-1
Duracao B2 - 0.48 1,05 - 2,240 s - 33 mel’-z
Notes: 1 Length along propnsed chansel Inprovement, _i f3 penage Qole_ntiil levels " kdver: St:etch e " T
© 42 Acvea end dnnval flood damage at 100-year o . 1105 B/kn) j _d,? P/x
flood otcurrence. s level 1 . : 500 aver ;735,000 mfer
’ . o T : Level 2 : =s¢ 5,000~1,000
t 3 Including wajor town, Lo Llevel 3 e 150 ‘under i 1 ,000 ‘under
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Table 4-2 | NPC Demand Forecasts and Study Forecasts
Sales.target Y _ | ﬁPC!fbrecaéE.zl _. Eiﬁdy”fétecast'
Cear Peak X Péa? '”£.~‘ ‘ s '-Pegk -
power Energy power Energy o ' power
(W) (GWh) (M) 0 (GWh) (M)
1984 45.9 20,7 L R 41,2
85 - s1.8  243.5 - 41 216 44.8
86 57.3  265.8 46 260 48.3
87 63.4 2932 Y SRRV S 51.8
83 20.6 325.3 50 264 55.4
89 15.7  344.5 58 - . 303 58,9
1990 81.6  365.8 62 324  62.4
91 87.3  400.6 66 383 66.0
92 939 4367 67 362 69.5
93 | o 69 392 . 730
94 | | 72 43 76.6
95 S  go.1
96 | e - 83.6
97 | | - 87.2
98 | E - 90
99 _ | - R ' 94.3
2000 E o - . 97.8
o1 o ' . 101.3
02 ' . . ;. ".."_: 105'9

Sources: - 1/ By NPC Panay Grid;“i§83
2/ By NPC, 1984
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Tabie 5-1 Géneral Features of Proposed'Prdjects

Flood Gontrol Project

1.  River Improvement - lst Stage

~a) Design flood R

b) Twprovement section

— Cogon bypass floodway

.
.

- Partial improvement of Pontevedra:

river (Pl partial)

- Improvement of Panay lower reach

(Panitan - Congon floodway

inlet)

Total
c) Major_wdrks
- Excavation -
- Embankment
- Revetment works
~ Groin

- Drainage sluices/gates

-~ Sluiceway structure at inlet of

Pontevedra river

~ Fixed weir at inlet of Cogon

filoodway

- Road and railway relocation

- Bridge

River Improvement - 2nd ‘Stage
a) Design flood
b} Improvement section

- Enlargement of previcusly
_improved section (Cogon’
floodway - Panitan)

e) Major works

— Excavation

. - Embankment

T-12

.

.

‘d)} Construction cost (1984 base price):

a

10-year flood

9.5 km

6.1 km

6.5 km
22.1 km

3,410,000m°
570,000m3

58,000m2
4 ,400m
9 nos.

I no.
1 no.

2.8 km

2 nos.

B589 x 10

25-year £locd

16.0 km

4,708,000 m>
743,000 m?

Fiiar

P %0



Sy

1?

d).

"

c):”

t

Revetment works

-

Groin

Drainage sluices/gates

e

Road énd.railvay retocation

Bridge T

Cohstruction‘cost'(l984 base .price):

'D951gn floed

River Iﬁptofement - 3rd Stage

.a)

e

Improvement sectxon

. improved seclions {Cogon
floodway —_Panitan)' _' : S
~ Improvement of Panay Middle reach: 35.4 km
(Panitan -. Badbalan é¢onfluence) ' o
.. Improvement with leavees (PS, : (14.2 km)
P6 & P3) _ 5
. Partial 1mprovement with Levee : (19.0 km)“
on one bank (P3 & P7) ' T
. Partial improvement of low s (2.2 km)
water channel (P4} C
- Improvément'of?ﬁamBQSao lower i 21.2 ¥m
reaches (M1, M2 & M3)
- Improvement of Panay upper reach T 8.6 um
.(P9) j PR
- Improvenent of Waayon river 1 20.2 km :
. Imprpvement with levees (18‘4-km)
(Y2 & Y4) .
. Partial improvement of low 0t {18 k)
vater chamnel (Y1) L
~'Cnnstruct10n of a sluice gate : 8.0 km
" structure at Balacuan river mouth,
with partial 1mprovement of
existing’ Balacuvan river channel -
Total - : . 1: '109;4'km'
_Majdr'ﬁofké”
- Exgqvafion ) _1- . . 1. 25 515 000 m o
- Embankment : t 7,936,000 n’
- Revetment works ' I 1, 157 600 mz'-
- Gr01n S ' :.é‘ 36,900 m

- Dralnage slulces/gates

Enlargement of'previously

T-13

-

Peso 440 x 10

81;100 m?
B 0 m.

0ne.

0 ko

2 hos.

6

100-yedr flood

16.0 ka

28 nos.- 



Protection Length of Construction
Location Axea Dyke Cost
- Dao 1.17 kn? 3.0 km 54,7 x 106
- Cuartero - 0.49 km? 2.0 km 'B56.7 x 106
- Sigma 0.47 km? 2.8 km B41.8 x 106
- Mambusao 1.03 km? 4.9 km B77.6 x 106
5. Polder Plan - 2nd Stage Project
. Protection - 'Lehgéh'of' Construction
Locatien Area Dyke Cost
- Maayon 0.64 kn? 2.5 km B49.3 x 106
- Jamindan 0.34 km? 2.3 km B38,7 x 106
0.48 kn? 2.3 tam

~ Sluiceé gate structure at Baiacuan: 1 no.

river mouth

~ Road and failway relocation

¢ 3.8 km

d} Counstruction cost (1984 base price): 23,486 x 10°

‘4. Polder Pian - 1st Sfage Project

- Dumarao

Non-structural Measures - lst Stage Project

a) Flood plain management

— Main objective area

- Management in integration
with structural measures

b) Relocation of housings

- DObjective area

- Estimatéd No. of buildings

¢) Initial capital cost

Annual operation cost

220 km?

?58.4 x 100

(upstream of Panitan)

: 118 km? _
{downstream of Panitaa)

ey

Sub-areas Y1 4'0.5'km2:
Sub-area M3 - 10.4 km?

{exel. Mambusao towm)

250'no$;

T Peso 52 x 106

L¥s

Peso 4.0 % 106_

Flood Forecasting/Warning System - lst Stage Projept

a) Proposed facility
- Staff streanm gage
- Telemeter rain gage

- Telemetéf stream gage

o IIO-gages

: -+ 4 stations

: 5 stations

T-14
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—
Ciowrof

B

- Repeater station
- Central receéiving station
b) Installatien cost

Annual operating cost

Muitipurpose Dam Project

a)

b)

o

- d)

.E)

Panay B Dam:

Hydrology
~ Catchment area
— Average ruanf

-~ Plood discharges

Return Pevriod Inflow
100-year 2,420 w3 [sec
25-year 1,250 m?/scc
Reservoir

- Gross storage

Effec;iﬁe_storage_
. Flood control

- Hydropower

Nornal high'watef level

Surcharge water level
(100-year flood control)

Dam

- Type

Crest El.
Cfest length

!

Daa Height

" - Dam volume

Generating facilities
- Max., plant discharge
- Head, mak._static

, rated

1o

Instalied caﬁacity

Annual enérgy oﬁﬁput

Power transmission facilities
~ Voltage

- ‘Transmisston line léngth

115
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H

LT
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»e.

e " L1 ..

(YN n L I T

(33

-

"o

:2 stations.

i statioh'(Roxéé)
Peso 84 ¥ 106
Peso 452 x'lOﬁ

239 w?
14.3;m3/seé :

Outfloz~,
1,210 m}/seé_-
625 m3/3e§ -

96.0 x 106 @3
64.3 % 106 03
(33.8 x 106 @3)
.(3'0.5 x 106 w3) -
Ei; 65.0_m '
El. 71.3 m

Cbnéféte grévity dam
El. 77.4 n

160 m

52.4 m  ' o
93%103 m3 .

27.2 n3/see Cee
35.0 m

31.7

7.1 M0
31.6 6Wh

69°kv -
45 km



- Receiving substation

f) Construction cost {1984 base price)

Irrigation Project

1.

Panitan - Panay Scheme

a)

b)

c)

d)

e)

£)

Ceneral data:

Location

Net irrigation area
~ Wakter source

- Diversion requirement

Intake/Headreach:

- Location of intake

Type of intake

Pump capacity

Headreach length {2 systewms)

Type of headreach
Main c¢anal:

- Type

- Tetal length

Lateral canal:

- Type _

- Total length
Drainage facilities:
- Main drain

- Collectér drain

et

e

.

"~

Construction cost (1984 base price):

Mambusao Scheme

a)

General data:

~ Location

- Net irrigation area _
(Imptdvement of.existing area

(Extension area

Water sburce

_Diﬁersion requirenent

. T-16

Panitan substation
{Existing)

R471.2 x 106

Panitan - Panay area
3,250 ha

Panay rivér

4.75 w3fsec

! km u/s of Panitan
By pumping

284.4 m3/min

1.8 km

Concrete-lined

Trapezoidal earth canal
17.8 km

Trapezoidal earth canal
39.6 kn

13.0 km
17.7 kan

R182.3 x 109

Mambusao downstream reaches
2,145 ha |

1,640 ha)

505 ha)
Mambusao river.
2.6 m3/sec .

T
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A
e

)

¢)

d)

e)

intake:

- Location _ H

- Type of intake
~ Design discharge o

Main canal:

-

- Type
- Length

Lateral canal:

- Type
- Length

)

Drainage facility:

- Drain s

- Rehabilitation of creeks

Construction cost (1984 base price):

Water Supply Project

ROX-WD Water Supply Project:

aj

b)

General davas

t

Water supply to ROX-WD

Supply area B S
. - . area

Hater source

Water abstraction rate

Proposed facilitieslworks:

Shoftcut.channel bétwegn Main Panay
river and Lowet Panay river =

infake gate at:shbrtcptiéhéhﬁélLinléﬁ} 
20 km (85 x 103 m3)

Dredging of-th§ Lower Panay riverbed '

Construction of a*néw'pumping stétidn:

‘Installation of a new conveyance pump:

Construct1on of a tidal gate -

Constructipn'cdst (1984 base price) :

- T-17

-

6 kn u/s of Mambusao
By gravity .
2.6_m3fséc

Trapezoidal éatth canal :
14.6 km (rehabilitation)

'Trapezoidal earth canal

'33 2 km {rehabllltatlon)

5.5 km (new const. }

25  km

11 ko
?79 x 10°

Rokas City and surrounding

' Ha1n Panay rlver

3.0 w?/sec incl. watet for

- existing irrigation areas

and surplus supply capacity
of 1.0'm /sec

7-,450 n3/day

" 344 m

2 i wide % Z'm\high x 2 nos.

7,450 m3/day o
300 Dm d1a., 1.0 km

S'm wide x 4.5 m hlgh x 3 nes.

56 x 10°
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LEGEND

Land Use

Lowland/Paddy field
Sugercane

Pasture/Grass land

S

G

C Coconuts

B Shrub

F forest

P Fish pond

M Marshes/ Swamp area

H Built-up area

Remarks: S/G,R means that sugarcane is dominant
the area,followed by grassland and

rice area.,

] J
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