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1. Introddetion

The ob]ect1ve of the present study (the Panay Rlver Basin-wide
Flood Control Study) is to formulate an 1ntegrated water resources
development plan for the Panay river basin plac1ng a partlcular

emphasis on flood control plan.

' The study includes in its scope of works hydropower generation
plan. This appendix describes the results of study on power demand
and supply conditions and hydrepower deﬁelopment plans in the study
area. The study consists of four parts; i) ichstigation of power
supply condition of Panay:island, ii) power demand forecast in the
supply area, 1iii) development plans of the power system, and.fiually

iv) proposed hydropower development plans.
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2. Power Supply in Panay Island
2.1 Organization

- The electvie power supply in the Panay Island is entrusted primarily
~ to the National Power Corporatidn_ (NPC} which provides generation and
transmission services, and to loeal power cooperatives which provide
disfribution services. ' There are six of such power cooperatives in the
Panay Island, each responsible for distributing eléciric power to its

exclusive supply area. They are,

ﬂgggl _ ‘ Servicé Area
.(a)- Panéy Eiettric Company Inc, (PECO) : 116ilo City
(b) 1Iloilo Electric Cooperative T {ILECO F) _. Southern pé%t of

: Iloilo province
{c} Iloilo Electric Cooperative II (ILECO I11) Northern part of

' Iloilo province

{d) Capiz Eléctric Cooperative (CAPELCO) Capiz province
{e) Aklan Electric tooperative (AKELCO) Aklén proﬁince
(£) Antique Electric Cooperative (ANTECO) Antique province

Figure X. 2-1 presents the electric service area of each coopera-

tive.

Amorigst the six, therc are two important coeperatives in relation to
this Study. The one is PECO, the Panay Electric Company, which is
located at the Iloilo city, the principal town of the Iloilo Province. PECO

has the largest supply'capability amongst the cooperatives.

~ The other is CAPELCO, the Capiz Electric Coopérative, which assume
the responsibility of supplying the electric power to the Capiz province,
which covers an area nearly equal to the_river.basin of the Panay. The
supply capability of CAPELCO is second only to that of PECO in the Panay
Grid.
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2.2 Generatiﬁg Faciiities ,
Figure’ X. 2-2 presents ‘the ex1st1ng power system in the Panay

Island, 1nclud1ng ‘the exlstlng, under construction (as of 1984) and

proposed power systems.

The power generatlon for the Panay Island is owned hy NPG and PhCO.
The facilities of NPC are’ four unlts of diesel generators at D!ngle,
110110 (called the Panay Diesel Power Plant 1 : PDPP 1), two diesel
generators at Panitan, Capiz { -ditto- : PDPP II}, and four gas tubines
at La Paz, Iloilo {(called the Power Bargeﬁ2 rBP- =2). The Power Barge

Plant was newly comipissioned in 1984, by rehabllltatlng the original

units erected in the Cebu Island.

The total.installéd capacity of the.NPC-owned facilities is
72,200 kw. The fa0111tles owned by PECO totals at 19, 750 kH in the
installed capacity. The generatlng facilities ol PECO are, however, out~
dated and inefficient. The total iustalled capac1ty of the Panay Grid
comes to 91, 950 kw and the total supply capabzllty (statlon capac1ty)

of the whole faCllltlES is estimated to be 72,120 kW, as shown below.

Gerating Facilities in Panay Grid

- Power Station . Station;.. e o '
: : : Capability (xw) - Installed (kW)

NPC: _ : S
PDPP T (NPC Dingle) 24,820 - 4 % 7,300
PBP-2  (NPC Power Barge) 27,200 ' 4 x 8,000
PDPP 11 (NPC Panitan) 7,600 | 2 x 5,500

PECO: _‘ -

Total capacity . S d2,5600 0 0 i 019,750

ToTAL . om0 ~ 91,950

Before the Power Barge Plant (PBP-2) came into oﬁeration, the
supply capability had been only 44.9 M¥ in total against the demand
of 44.5 MN. - '



Therefore the'ldad:shedding had often taken place at time of drop-
off of some'of'the'plaﬁtéﬁ To dyerééme_this problem, the ?over
Barge was broughi from éebu Island ahd newly added to thé system in
July 1984. | |

 Table X. 2-2 shows a detailed iist of the ekis;ing'generation'
facilities in the island. The location of the facilities is shown in

Figure X. 2-2.

2.3 Trans@issidu and Distributioﬁ Facilities
NPC-ié the'implemgnting agency with full responsibility of setting

up tramsmission grids (198 kV and above) in the Panay Island. [t has.

the 138 kamain grid comnecting the substations in Panitan and Sta. Barbara

via PDPP 11 (Diﬁglé}. _Ail the six pbﬁet codpéfatives are supplied from |

this ﬁain'gtid“thfopgh the self-owned 69 kV spur lines. The power

transmission lines in the Paray, thereby, form an interconnected Panay
 Grid'of:powéf supply. Fig. X. 2-3 shows the electricity supply system.

in the Panay Island in the form of a single line diagram.

The distribution netVOrks'afé owned by the power cooperatives.
The'supply areas of the coopérativeé cover about 80 % of the Panay
Island, with actual house connectionsaccbuhting for 16 % of the
potential users, Table X. 2-2 gives the present situation of elecfricity

supply in the island.

_NPC has a criterion to maintain the voltage and frequency within

predetermined ranges as shown below..

- Voléage“ : 1 to 2 % (within transmission line)
- Frequency ¢t 59 to 61 Hz
- Power factor: 90 to 99 7 lagging

The power demand has been suﬁpteésed due mainly to shortage in power
generating capability. NPC assumes that the demand would be as large as

48 Hw=agaihst the current demahd of 44?5 MW, if the systém makes additional

o
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cohneciions of waiting consumers, in which large power consumers w111
be vice mllls, rice plants, the flshing port, ete. Moreover, it is
also presumed that the Guimaras Island, which is located to the south-
cast of Iloilo City, has a potencial clectricity demaiid of 1.5 MW.

In 1983, total enérgy supply in the Caplz Proviuce was . 27 100 MWh,

of whieh 6, 324 MWh was geuerated by CAPELCO and 20,776 MWh was purchased

from NPC. The energy ‘sales amounted to 15,473 MWh with total power

revenue of 20.7 million Besos, of which average tariff was 1.34 Pesos

per kWh. The number of customers was 26,621 and the peak load was 7.8 MW.

Annﬁal load factor at the supply end was 40 7.

0f the total energy produced, the plant use amounted to 652 MWh -
and the losses 10,975 MWh. This means that owa consumption and
distribution losses accounted for more than 40 percent. This nay

imply a possible existence of illegal use of power.

The cdnnetted consumers number 26,621 in total, of which re-
sidencial consumers accounts for 93 % and the rests are commercial
{5 Z), public use (2 %) and a ﬁegligibly small portion of industrial
consumers., In terms of powef revenue, 47 7 came from'residéntiéi,
18 % from commercial, 19 7 from industrial and the remaining 16 % from

public uses.
A typical'load curve of the Capiz Grid is shown in Fig. X. 2-4.

Power supply situations, such as service hour, load factor and
power factor measured as monthly averages, are shown by prov1nce in

Table X, 2-3.

Table X, 2- 4 plesents the summary of 1nterrupt10n 1nd1ces of the
Panay Power Grid, from which faults in the system are c]ass1f1ed by

types as follows:
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Electricity Supply Faults by Type

" Inte¥ruption :

"SF Faul Frequency Ratio . Percent
....REGSQP of Fault - (times) - )
Generation trouble 5t.3 38
Load shedding - o 36.1 27
System trouble 26.5 20
Fault by customers 13.3 10
Line fault ' 6.5, _ 5

Fotal \ 133.7 _ 6o

w = T

As seen above, the'supply'condit{dh of electricity in the Panay
Grid is unstable with frequent supply interruptions and load sheddings.
~ihe generafidn caﬁability'was insufficient, particblarlj before the
Power Barge came into operation in 1984, and about 33'2 of ocutages
were attributable to generation tvoubles in 1983, Load sheddings due
to insufficient supply capability accounted for 27 % of supply inter-
ruptions'in the same year. The average duration of a supply interrup-

tion was 1.5 hours.

With the introduction of the Power Barge Plant in 1984, the supply
condition was presumably improved to some extent. FEveén with this,
there still is an ample .room for further enhancement in supply capability
in this area, that*would Brifig“abiput more dependable and efficient power

generation in the Panay Grid.

2.4 Histotical-Powef Demand

The present power demand in the Panay Island is as follows:

Area _ o S o Demand - (M)

Iloilo City 18
Capiz Pravince 8
Aklén_ProviﬁCe 5
Antique Province o 1.5
_Iloile Province gexcépt Ilé{lo Ccity) S ‘-lil -
Totat L ' 54,5 MW

. L) : x
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Table ¥. 2-5 presents the historical data of powerﬂgeﬁefétidn, phréhase
and consumption of each cooperative in the Panay Grid, Table X. 2-6

g1ves the records of power generat1on and sales and number of ‘customers
in the Caplz Provnnce. Accordlng to Table X. 2- 5, average growth rate '

of cnergy consumption dprlng 1979 through 1983 was 5.5 y per year,
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3. Power Demand Forecast
3.1 ?anay'Grid
NPC preﬁareﬂ powef &emand pfbjectiohs'in 1984, inélu&iﬁg those for
the Panay Clid, to establish a comprehensive development program of power
facilities. Besides this NPC Panay Grid local office worked out sales
target projéctions in 1983.: .The latter prcsumed the growth rate of
electricity demand to be about 10 % p a., while the former presumed the
growth rate slightly lower. This Study owed the demand projections
mainiy to the former on the groﬁnd of its more éonservative propositions,
thougﬁ minor modification and extrapolatibn was made by correlation :
analysis. The demand projections of the above are shown in Table X. 3-1 QEZ

and'as illustfated in Figure X. 3-1.

3.2 Negros Grid

NEPC has a plan of interconnecting the Panay Grid with the Negros
Grid by 1989, This will enable integration of power demands in the Lwo
islands. The demand forecast of the Negros Grid was made by NPC in
1983 as part of the review of the fe351b111ty study of the interconnec-—

tion project. The results of the forécast are ptesented in Table X. 3-2.

ﬁ{?




4. Power Development Plan
4.1 Generation Plan

.. NPC has'ﬁeqided to implemént_submarine cable intercdnnECting‘
between the Paﬁay and Negros Islands which is scheduied;to be in opera-
tion in 1989. The Guimaras island, located on the midway of the sub-
marin cable lines, will also be intefcbnnécted'with the Panay-Negros
Power Grid. NPC's¢ power facilities installation plans before and after

the interconnection of the Panay and Negrés Grids are as summarized -
in Table X. 4-1. '

The NPC's program in Table X. 4-1 shows a favorable balance of the
demand and supply until the year 1995, However, the estimated
peak demand growth in the Panay Istand of 6.3 % per year is on a _
conservative side and there may be a possibility that the demand will
increase more'sharpiy. In addition, the additional units at Palimpinon
Geothermal Plant (No.4, 5 énd 6 units) areassumed te be commissioned,
in 1989-1990, although some delay may be likely. Therefore hydropower
project planned in the present study ean be implemented.befdre the
extension of Palimpinon geothermal plant, provided that the hydropower

project is economically more advantageous.

In addition to the NPC's development plans, the following mini--hydro

plants are under investigation and planning

Mini-hydro Plants under Planning in Panay Island

Province HMunicipality Site Capacity (kW) Status
iloilo Igbaras Nadsadjén 3,600 Feasiﬁility Study
(F/3) completed
Antique Tibiao Tibiao 800 ' F)S'completed,
equipment wére
manufactured
Barbara Dalaren 2,880 .~ do -
Tibiao Villasiga 30,000 ¥/S completed
Aklan Madalag . Timbaban 33,000 ¥/S completed




4.2 Transmission Plan

'Seﬁeral traﬁséiséion schemes in the Pamay Island are under consid-
eratlon in line with the long- term power development program as shuwu
in Flgure X, 2-2. 1t is also enV1saged that the interconmection of the.
Panay and Negros systems will ‘be 1mp1emented by means of submarlne cable
for cOmm1ss;on1ng in 1989 The flnanclng for this PTOJECt w111 be p10v1déd

by. a ldan from ADB,

In the Guimaras.lslaﬁd a 138 kV substation will be installed and
an overhead line will be constructed along the island in connection

with the submarin cable project.
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5; Proposed Hydro?pyer'Development
3.1 Poﬁer Developﬁenf Plan in Panay Systiem
5.1.1 Systém Output capacity |
The present and its exten310n of 1nstalled capaclty.and statlon

capability of the Panay system is as illustrated in Flgure X. 5-1.

The station capability will drop if one of main generaling units

is out of serviee for overhaul. The systém dependable output_is

defined as the total actual oulput capacity excluding units under over-

haul, and is shown in Figure X, 5-1.

The dependable output will increase from 41 MW to 75 MW in 1989
just before the interconnéciion with the Negros system, by adding
6 MW of diesel unit {extension of Dingle) and 28 MW at the Power Barge
(Power Barge B).

5.1.2 Load and Supply Balance before Interconnection

Figuré X. 5-1 illustrates the peak load projected by NPC and the
actual output capacily of the plants,

Tn the Figure X. 5-1, it is seen that load-shedding is liable to
occur unti} 1983. During this period, there will be supply*sﬁoffage
because old diesel units will presumably need to be freQuéhtly:bVer_
hauled. This situation will not be improved wntil the commissioning

of power Barge-2.

“In add1t10n to the above, NPC 1ntends to develop the expansion
of the Dingle d1esel plant and another unit at the Power Barge to meel

the increasing demands,

It is liable that thé PECO's old diesel uﬁits will be retired in
view of their high operating ¢ost amd low reliabilily. In this case,
the dependable dutput will drop to 62.5 MW, and the shortﬁge of power
will occur arcund 19%0. Therefore NPC Eontemplates to procécd with
interconnection with the Negros system to- receive surplus power from

geothernal plants in Neglos.
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5.1.3 Load’ﬁnd Sﬁpply Balance.after Intorconnection

The load in Panay Island will grow from 60 MV 16 100 MW between
1939 and 2000 On the supply side, howevcl, the Power Barge is
scheduled to w1thdraw from the systen in 1989 and the PECO's diesel

plant will be retired in the serie year.

A veview of power supply and demand balance in the Negros system
levealed that there would a snrplus power of more than 90 MW in terms
of actual output’ capacity in the Negrés durlng 1985 through 1995.
Thérefore the surplus power can be impbrted'ffom the Negros system to
the Panay system, where continuance power supply of 50 MW and swapp1ng
of 40 MW wlll be p0351b1e.

Py
¥,
&

¥rom Figure X. 5-1, it is clear that the Panay system will be in
short of power after 1995, even if the interconnection is established.
Therefore a new power plant should be constructed to make up the deficil
of supply capabitv'after 1955, Hydropower project derived from the
present study will be one of the candidate plwnts to be put into the
system around 1995.
3.2 Implementation of Hydropower Projects
(1) Hydropower schenes
As diSCusséd“in Appendix V, a hydropower scheme of Panay B dam
was identified as a prospéctive development project. fi“
. o ' . s £

The Panay B dam will be implemented as part of the 1st stagé
flood control project, and a tentative schedule assumeé_its_ccmpletion
in 1994. This scheduling will allow the Panay B hydropower scheme to
be put in service in.1995, provided that the installation of power

faeilities will be undertakén'simuitaneously with the dam construction.

The Panay B scheme is'planned to'hﬁve aﬁ iﬁs{alléd eapacity of
7,100 kW, Therplant wjll ﬁroduCe-31.4 GWh of annual energy. Oﬁ
-conditiqn'that the plant is operated at a daily capacity factor of around
0.25, the plant is stacked in the middle to upper portion of daily load .

duration curve as shown in PRigure X. 542,
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.(2) Transmission Line and Substabtion

Under the Panay B pro;ect a new 69 KV transmlss1on 11ne w111 be
constructed between the power station and the ex1st1ng Panitan
substation at which the power is fed to the system through the exist-
ing 69 KV bus.

The main features of the transmission line are as follows|

Length ¢t 45.0 km
Yoltage r 69 kY
Number of circuit 1 1

Steel tower

Structure of support
The proposed power transmission system is shown in Figure X. 5-3.

It is proposed to construet an incoming tvansmission line bay
of 69 kV circuit at the Panitan substation. The main features of

substation are show below:

Panitan Substation:

- Voltage : 138/69/13.8 kv
— Transformer capacity : 30 MVA x 1 set (for substation)
lO‘MVl x 1 set (for Panitan diesel
power station and
power dlstrlbutlon)
- Exisling 69 KV circuits: power supply to the cooperatives;
AKELCO and CAPELCO

Construction costs of the transm1551on tine and the substatlon

extension work will be US$1.71 x 10° and US$0 50 x 106, respectively.
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TABLZ X.2-3 PROVINCIAL ELZCIRIC SUPPLY COMDITICH

Year & _ L i
Itea PECC I1ECO II AXELCO CAPELCO  TLECO I ANTECO
1979 .
Sarvice hour = . 371 - - - - -
Load fastor . 40 - - - - o
Poder factor .n.s.;. - - . o -
19380
Service hour 708 722 563 516 - -
. Lo2d factor 66 . . 43 n.2. 51 - -
‘::i:? Power factor n.a. - n.B. n.a. - -
1981
Sexvice hour 123 122 114 666 719 -
Load Tactor 51 45 34 56 43 -
Power fector 88 Dete (8- W n.g. 4 -
1982 _
Service hour 121 709 £48 105 655 -
Loaﬁ factor 44 46 61 13 - 41 -
Power factor a3 14 n.a. n.a. 13 -
1963
Service hour 123 12 nz 707 79 835
Load Faotor 46 49 34 55 52 o3
Power factor 83 75 n.a, n.a, 13 18

(tote) 1. Service hour 3 ?BO/mdnth for a&ergge

2, Load factor i Percent in average ; popi _ Soid kvh X 100 (5}
' B8 3 Momihly IF = o ice hours X peak kv

3, Power fazctor i1 Percent in averdge

4. n.a. means no metered

Source t NPC Panay Fower Grid

&
a’«l‘s
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TABLE X.2-4 SUMMARY OF INTERRUPTION INDICES

1942
Claseification TFR . RT
I. Distributfon
a. Ougiges . .
Syaten Trouble 17.12 1.327
Transient 110 0,768
Effective Sub-Total, Outagoes 24,82 14154
V. Pre-irranged 11,63 2,287
-Effective Sut-Total, DMatribution 36,65 1.520
II, Ceneration 37,04 2,387
Effective Total ) 75.69 © 1945
1983
Classification . : : IFR BT
1. Diatribution
a Cutagea :

' Systea Trouble 26,507 0.7198
Tranalent- ‘ _ - 8,507 1.6045 -
Cuatomera Sysfaﬁ Failure 13.28 1,969

Effcotive Sub-Total Qutagen 46,294 1.1114

b, Pre-p.r:angsd 36.084 1.952
Effeotive Sub-fotal, Dlatribution 82,378 1.4795

1I. Generaticn 51.31% 1.4455
Bffective Total 133.693 1.4665

As of June 1984

Caseification ' IFR RT
I.. Distribution
&, Cutages .
System Trouble 16,205 0.698
Transient 1,328 0.5635
Cuztozer's Pajlure B 3-3’!9 1397
‘Effective Sub-Total, Outages 18,7114 0.674
b. Pra-Arrmged ' 0.2979 1.52
. Effeotive Sub-Total, DIstribution 19,6694 1.028
II Genration o n
Effectiva Totel : 19,6694 B 1.028

(ote) 1, IFR : interruption frequency ratio, unit = tiraa

et = No: of oceurrence X interrupt vover (kw} X duration fhou.r‘j
groas ‘generation (lowh)

2, RT : veatoration tfue, unlt = hours

RP . Sum (Interrupt power (kw) X duration (hou{))
¥ Sun {Interrupt pover {33

Source : NG Paﬁay Power Crid,

T2-4
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Table X. 3-1 DEMAKD FORECASTS BY NPC'AND UNDER THIS STUDY

':Eéﬂéy'SZStem

“ Bales targét'lj

NPC forecast 2/

"This Stqu

Yoar Peak - Peak Peak
power . Energy power | Energy power

(M) - (GWh) () - (GWh) (v4)

1984 45.9 210,7 40 211 41,2
85 51.8 243.5 41 216 44.8
86 57.3 265.8' 46 240 48.3
87 63.4  293.2 47 249 51.8
88 70.6 325.3 50 264 55.4
89 75.7 344.5 58 303 - 58.9
1990 81.6 165.8 62 324 62.4
91 87.3 400.6 64 343 66.0
92 93.9  434.7 67 362 69.5
93 69 392 73.0
94 72 413 76.6
95 74 437 80.1
96 83.6
97 87.2
98 90.7
99 94.3
2000 97.8
o1 101.3
02 104,9

Sources:

1/ "By NPC Panay Grid, 1983

2/ By NPC, 1984

T3-1



Table X. 3-2 YFORECAST OF POWER DEMAND IN NEGROS GRED

 (Rivised in July 1983)

- Sales Target Demand Forecast
Year oy g o mam
1983 120 613 109 666
1984 146 672 119 730
1985 165 894 159 9N
1986 184 . 1,055 175 1,147
1987 187 1,085 o179 1,179 N
1988 190 1,111 184 1,208 £
1989 193 . 1,136 98 1,235
11990 231 1,403 232 1,525
1991 234 1,428 236 1,552
1992 | | @t a,nY
1983 | - (265) (1,684)
1994 (272) (1,85D)
1995 (280) (1,894)
8.7 1.1 8.2 9.1

_ﬁ_l Figures between parentheses show extrapolated values by
the study team _ ﬁf‘

A,
g
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TABLE X.

4-1

POWER DEVELOPMENT PLANS BY NPC

Total

W Bélanée-

" GWh Balance

Year ~ Power Plant Station Depend. Peak = Depend. Energy
: ' Capacity = ‘Cap.  Dewmand  ‘Cap. Require
1984 Existing Facilities 72,1 4 40 317 211
1985 Dingle D., 7.3 MW 78.9 47 4 362 216
1986 Power Barge B, 32 MW 106.1 75 46 558 240
1988 - 106.1 75 50 558 264
1989 Interconnection with 1y Y, .
Nepgros 66.4— 47 58 259 — 303

1/ Decrease due to transfer of power bavge B to other system, and retired
PECO's diesel plant.

{2) Negros Grid before Interconnection

'h;GNh Baladce

Total M Balance 7
Station Depend.  Peak Depend Energy
Year Power Pli?t Capacity Cap. Demand Cap. Require
1982 Aalan Hydro, 0.8 MW
Amlon Diesel, 11.0 MW
Tolisay Diesel, 14.6 MW :
Bacoloo Diesel, 13.5 MW 77.9 68 34 466 173
Paliupinon Geo, 6.0 MW
Power Barge No.2, 32,0 MW
1983 Palimpinon Geo 1, 37.5 MW
" 2, 37.5 MW
" 3, 75.5 MW 252.2 224 169 947 666
CDCP Diesel , 31.8 MW
MMIC Diesel, 30.0 MW
1984 Pullout Barge ' ..
No.2 32.0 MW 220.2 196 119 1,464 730
1985 - 220.2 196 159 1,464 972
1987 - 220.2 196 179 1,464 1,179
1988 - 220.2 196 184 1,464 1,208
1989 ~ 220.2 196 188 1,464 1,235

T4
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{3) Negros-Panay Grid after Intérconneéction

-

Total "MW Balance " GWh Balance

Year _Power .Plant: .. . . Station = . Depend. Peak Depend  Energy
A L Lo  Capacity '~~~ Cap.. Demand __ Cap., '~ Require
1989 Palimpinon Geo 4, 325 M4 o . - _
‘ " 5,315 MM 3422 315 246 2,265 1,538
Panay Grid Inter, 47.5 MW ' ' ‘ o
1990 Palimpinon Geo 6, 37.5 Md  379.7 351 307 2,536 2,017
1991 - 379.7 351 316 2,536 2,076
1992 ~ 379.7 351 (325) 2,536 2,137
1993 - 379.7 351 (336) 2,536 2,200
1994 - © 379.7 351 (344) 2,536 2,264
1995 ' -~ . . ..319.7 . 351 (354) . 2,536 2,330
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1."Intfoductioﬁ.

. This Appendix XI presents the results of the environmental study
c0nducted as a part of the Panay River Basin—wide Flood Control Plan.
The Study 1s based on the f1eld 1n59ection, interviews with local
officials, 1nterpretat1on of aerial photographs and documents provided _
by relevant authoritles._ The reconn01tered area durlng the field trlps |

are voughly shown in Figure XI[.1-1.

The majotr part: of this Study is devoted to indentifylng potent1a1
env1ronmental problems caused by the proposed. flood control plan, com—
prising mainly the riVer channel 1mpr0vement and dam construction.

The asggssment of the environmental impact is to be performed from the
qualitﬁtiQe aspécté rather than.quantitative aspects, due mainly to

lack of-available'data.



2. Presént Condition of Environment in the Panay River Basin
2.1 1Ndfurei'8nvironment_

The toPDgraphy of the Panay River basin is characterzzed by narrow

Plazns surrounded’ by low ,""iglns in the m1ddle roach and an exten31vc

delta plain in the lowék réach S The western mOuntain ridges destend :
gradually to the middlé of the basin and Eormulate the southern rrlly

terrain which extends to “the undulatipg mnuntalns in the east.

The Panay rivekr originates near the Aklan- Capiz boundary.' it Yuns
“down to the eastern dlrection passing by the towns of Tapaz, Dumalag,
CQuarters, Dao and’ Panitan, before it finally flows 1nto the Sibuyan Sea.
.The Panay Rlver bifurcates at some 4 km downstream of the Panitan ‘town
to the Lower Panay River and the Pontevedta Rlver vhich is tho present
mainstream that is, most ‘of the discharge of the Panay River is drained
through the Pontevedra River instead of through the Lower Panay River.
In the 152 kn course of its journey scaward, the Panay River is joined

by three major tributar1e§ the Badbaran Mambusao and Maayon Rivers.
. ) ;!ﬂ'”? 94,
' :
The Badbaran River 0rig1nates 1n the southeastern part of the basin,

~ that is, municipality of Lenery in Iloilo Province. It runs near the
Dumarao towu,_traversing the paddy and sugarcéane fields and confluents
to the Panay. River near the boundary of Dumalag and Cuartero municipali-
ties. The Mambusao River rises in the western part of tne basin, that is,
nunicipality of Jamindan. Ic runs'eéstwérd through the towns of Hambusao
. and Sigma, befOre it confluents to the Panay river at the Dao town. The
Maayon river starts in Iloilo Province located in the eastern part of

the basin and confluents to the Panay River in the southern part of

Panitan,

2.2 Water Quality

The streamflbw‘bf tne;Panay is USuélly turbid in yellowish colour in
.the middle and lower reaches., If ie eavy rainfall continues for a few days,
‘-the riVErflow furns dark brown, The temperature of the streamflow is 1in

the range of 26.5 to 31. 8 C according to the measurement by the Study
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team, Measurement for water quality of the streamflow was made by using’
the water sampled from the five river stretches. The results of the

analysis are given in TableVXI,Z -1,

Alttiough turbld, the water quality of stieanflow is generally ac- |
ceotable‘to use for'irriéétiontaéﬂﬁeil egrooheétic'oufpose{_:At storage
sites of the proposed dam sites, in partieulal, since the watershed is
mostly covered with shrubs, grasses, and forest, 1n£10w of organic
material would-be_small. in this light, possibility of eutrification in

the proposed reservoirs 1s remote.

Salt water intrusion makes a serious problem in the Lower Panay
River basin., During the dry seasons (January to April), the 1ower Panay
River reeeives very small amount of streamflow, Erom ‘the main Panay River,
due ma1n1y to s11ted banks at the bifurcation po1nt In addition, as
irrigation water is also taken from the Lower Panay River. That‘is,;the

Lower Panay flushes out_cons1derably little or sometimes almost_null

‘amount of streamflow. Therefore, at the time of high tides, salt water

intrudes upstream in the Lower Panay River, up to the pumping. station of
Roxas Water District _ This causes the problem of sallnity for drinking

water in the supply areas.,
2.3 Soil'ErosiOn.

The watershed of the Panay River is widely covered with the

‘Luisiana-Sapian cbmpiex develooed from highly Weathered igneous rock

units. The upper watershed of the Panay River up to the ‘elevation of
400 to 500 meters is covered with corn ‘bean and cassava fields or with
shrub. Veg1tatlon in the watershed is sparse.' The. forests exist only
at the elevation 600 meters and above. Therefore, the watershed is

considered to be principally erosion- prone.

The speed of:erosion was measured from sedinent load transported
in the streamflow, as part of the meteo—hydroiogical investigétion. As
the result,:the denudation rate of the watershed'was assessed to be
1.44 mm annuaily.' This indicates,that:the.denudatidn doe.to erosion of
s0il is relatively fast in therPanay River Baein.



According to BFD, the Offlce of Distrlct Forestel, Roxas City,
there are fcur forest preservation projects of ‘state forests, as given
below. Although the size of the preserved areas is not large enough,
cont inued efforts of forest conservation and refqrestratioh is'desirable

in the light of effective watershed management against erosion,

List of Reforestration Projects in the Panay River Basin

Name of Project : Project Area
1. Tapaz Reforéstration Projéct ' ' Tapaz
2. Dumaiag Reforestration Pxo;ect Flores, Dumalag
3. Baye Reforestration Pro;ect 'Baye Manmbusao

4, 'Dumarao Integrated Reforestration Project Tumulaud Dumarao

Source :'BFD, Office of District Forester, the City of Roxas

2.4 Fish Fauna and Wildlife

The study of the fish fauna in the rivers of the basin was conducted

2

with officials and local residents in the towns of Dumalag, Dumarao, Dao,

‘based on existing documentskl interviews with sPec1allsts of SEAPDECZ

Sigma, Mambusao and Panitan, The fish species downstream of the proposed

dam sites are summarized in Table XI,2-2.

Aécording-to ‘the specialists of SEAFDEC,:no original species of
freshwater fish ex1st in the Panay Island. In thie rhgard, no serious
potential problems are conceived on the fish fauna relevant to the

proposed, storage development.

Fish species such as:Pantad,Batqd, Puyo and Gourami inhabbit in the
ditches along paddy fields. In freshwater fishponds, Panat, Tilapia,

Note 1/ Source : Feasibility Study of the Amnay Multipurpose Project,
o ' Sablayan, Occidental -Mindoro.

2/ The Southeaét Asian Fisheries'Develoﬁment Center. . .
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Carpa and Puyo are. bred [n génefal freshwater f1shes are hardly
eXploited as food resource in the Philippines, except those bred in
fish ponds. Thus, adverse effect of developuent on food supply, tob,

is assessed to be minor.
No information w&g’provided concerhing_the_wiidlife in the Panay
River:basin; The areas along the'middle_and lower rveaches of thé“

Panéy river are open and flat, but 1a;geféi£ed wild annimals were

' scareceiy seen during the‘inGeStigatiOn..fAt'most the big lizards with

the body length of more than 1 m are sometimes appear in the swanps

or bushés,
2.5 Water Use

2.5.1 Riverine fishery

There are no full-time riverine fishermen in the Panay River basin,

though those living near the estuary are emgated in'coastal fishery.

Fishing by the local résidents is mostly occatidﬁal and for the
purpose of home consumption only. Exceptionally, when they catch
merchantable fish, it is peddled or sold on the road sides to the’ passers-
by, The riverine fish caught by the local residents are hardly brought

to twice-a-weeck fish market.

Recently, fish in the rivers and in the ditches decrease its numbex,
due mainly to use of chemical fertilizer and pesticide. Instead, the

marine fish become moxe available by developnent of road network
2.5.2 Domestic Water Use

There are ten water supply systems in service, capitalizihg on. the
streamflow of the Pamay River. The largést system is the waterworks of
the Roxas City Water District with the supply cépacity of 30.4 liter/sec.
Others are minor works for the. municipalitles of Dao, Dumalag, Duma1ao,_
Ivisan, ‘Hawbusao, Pilar, Slgma, Panitan and Jamlndan.. New watexworks are

under construction for the mun1¢1palltles of President Roxas, Panay and

Tapaz. The areas nolb covered by the above waterworks are served by public-



_or private well, most of whlch were constructed by the former BPW. The
_type, source and capaelty of the existing water supply systems are shown

in Table XL 2 3.
2.5.3 :Rlver{ne TranSPOfcation

No regular service ef‘tfanspertétien 1s accommodated in the Panay
River, except in the, sttetches near the estvary of the Pontevedra
river and in the.San Anton " River. When the river water is high, a power
boat can travel from the estuary up to the town of Cuarters and Dumalag,
though no regular service is available, River crossing by ferry boats
are conventionally in practice'in the towns such as Dumarao across. the -

- Badbaran, Hagnaya across the Mambusao and Panay across the Panay River.

" The only through-the-river trénspOrt-is conveyance of bamboo trees
~in rafts. The bémboo trees are rafted from the largest producing areas.
of Tapaz and Dumalag to the Roxas City, through the main stretches of
the Panay. Production of bamboo is an important industry to the local
reeidents, underlain by extensive demend3 as house materials. Riverine

.transpoftation provides a low cost means of haulage of producté;

2.6 Public Health

According to the City Health Office of the Roxas City, the local
residents are prone to a parasistic dlsease by parasites, locally called
"Iugay.. This disease is reported to be common in the Philippines, the
infection process of which is attrlbuted partly to insanitary drinking

water and infected foods.’ (Rcfer to Table XI.2—4)

_ There are no reports of endemic discase such as schistosomiasis
infected through tremadodes or nematodes 11V1ng on fish or snail. Also
S no reports are accepted by the Provincial Health Office caticerning the
"epidemic diseases such as malaria, deﬁgue énd H fever, infected through
bacteria—bearlng insects sich as flies and chiggér. "The oceurrence of

such epidemlc diseases is yet to be investigated;



3. Environmental Impacts by Proposed Flood Control Plan
3.1 Water Quality

One of the bofential areas of envirOnﬁental 1mpaEtS inherent-to fhe
pr0poqed development plan is eutr0phicat10n of reservoir water. In the
case of prosPective reserv01rs in ‘the upper Panay river basins, however
the issue of ewtrophication would not_take_a severe form, on the grounds
that the drainage area of the reservoirs is méstly:ShruB and forest, inhab-
fte& sParesely Besides, sttatification of the.reservoir.water'temperature
is unllkely to take place, due to genevally high water temperature
(presumably 24 to 30 °G) and the organic matter decomposes quickly.

EutrophiCation issue is assessed Lo be slightly differeat fdr=the
Badbaran reservoir. The_catchmeat area of the Badbaran reservoir is
covered with caltivated land; 17 % of the area with paddy, 31 % with
sugar cane, Inflew 1oad of the'organic matter is relatively high in the
Badbaran reserv01r, as compared with' the reservolrs 1n the upper Panay
basins., Even in this case, maintaining the proper water quality in the
reservoir would be devised by pos1tive countermeasures, such as seawage

treatment, to reduce the 1nflow of organic matter

Another arca of potentiql problem is the afflux of toxic substances,
In the current years, use of chewical fertil1zer, pest1c1de and herbicide
is” on the rise, and it is 1nferred that the effluence of the chemicals may
aggravate the water quallty of the streamflow Use of chemicals would

naturally increase in the Panay basin, as the fertility of the farmland

' declines owing to curbed 1nundat10n wh1ch brings fertile soil,. To proteet

the streamflow from contamlnatlon by tox1c chemlcals, it is important to

restrict the use of fertilizer to the safe, pollution —-free types only.

3.2 Sedimentation

As shown in the Appendix I, thée issue of sedimentation is studied in
terms of sediment materialé, yielded, Eranéﬁorted and trapped_in'the '
prospective reservoirs. The storape reservoirs were designed based on

the sediment level corresponding to the 100 years of sedimentation, In.



the long term, thereEOre,dthe résérVolrs are safe againsf sediment inflow
through the life time, normally assumed to be 50 years. However, con-
tinudus- sampling of streamflow and measurement of suspended lead should

be carried out to_further ensure the estlmated sediment load.
3.3 Soll‘ﬁonsérvétioh

Soil consetvation is a long-term theme of a gtéét'impottsoce..TFor:
the purgose of establishing s'compréhénslve asseSSméut on the need.for
soil conservation, a comparat1ve study of the four sub-basins, corves-
.ponding to the dam sited of Panay "B" "C", Badbaran and Mambusae, was

fornulated by using the land suitability‘ maps and land use maps. The
outline of the study methodology is prescnted in Figure XI.3-1. 'First
Erosion Hazard Class1f1cation Map was prepared as shown in- F1gure X1.3- 2,
on the bas1s of the criteria formerly established for the Land Capab1lity
Classification Guide, by the Bureau of Soils in 1976, In parallel with
the abooé, composition of land uses in the sub-basins were read on the
-land use maps Accordingly, the necessity for 5011 conservation was

' aSSESSGd in terms of the percentages of erosion hazard classiflcation and
present land use, The results of the erosion hazard ctassification and

present land use are'presenied'in Tables X1.3-1 aud'Xl.3—2, respectively,

The- sub—basin of - the Panay Mg bears the highest aptltude for
erpsion, All the area of the .sub basin is classified as being ve;y severe
{Class 5) .in erosion hazard, Besides, shrub covers more than 70 % of the
area, compafing with fﬁe forest ol 30 %. The sub-basin of.the Psnay wer

bears snxeqoally‘high.aotitude forderosion; ﬁith the Class‘SIarea'coﬁering

16 % of thé whole arca. The land use of the Panay "C" sub-basin is also

predominantly shrubi(86.2 Z}; ahd the need for protéctive'measufes is high.

The Mambusao sub-basin is ranked as slightly lower than the Panay
Ul sub-basin in the aptltude for erosion, with the Class 5 areas account-
ing for 73 X of the total area. The index for the Badbaran is even lover
than fhis,'with'the‘class's areas bsing 45 z-of the total.area.

As the overall assessment, the sub- basins are deemed to be promne to

_eroslon, judging from the ériterla prepared by the Bureau of Solls.

Tr.
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Practically, reforestation of shrub areas, resulted from "slash and burn"
agriculture, is desirable in view of soil conservation of the sub-basins.
In parallel with this, the preservation of the existing forests should

be given by a policy consideration.

3.4 Fish Fauna and Wildlife

As discussed in the Section 2.3, no significant loss of fish fauna
is foreseecable from the scientific view point. Concerning the wildlife

in the Panay River basin, storage developmént would have_ﬁo méjcr impacts.

3.5 Water Use

Adyerse'effect associated with supply of rivetine_f;sh for home
consumption is only minor, as the dependence of the local residents on
the river products is iow. Conversely, creation of reservoirs would
have a positive benefit, as the confined water body with the large surface.
area would enable the devélopment of fish culture. The plahkton_feedets;
such as Telepia, Common Carp and Chinese Carp would be the suitable fresﬁ—

water fishes to bigin with.

Contamination of strecamflow water is causing a significant decrease
in the number of freshwater fishes in the rivers and ditches., The same
problem will arise in the proposed reservoirs. The issue of river wafer
contamination is closely nested with the use of chemical fertilizér and
pesticide, and thus an utmost care and attention should be baid on the

type of chemicals used at present and in the future.

The "impact of storage development on the riverine transportation
would be minor,.too, as the utilizétion of the river for transportation
in itself is in practice only on a restricted extent, TransPOftation of
bambdo trees in rafts would be hampered.by the developnent of reservolr.
at the Panay "C" dam site, in which case, the haulage will have to be

changed into inland transportation, such as truck,



3.6 Public Health -~

LI

The'sanitéry:COndition of the river basin {s bound to be improved,

if the water supply plan is implemented. Sufficient amount of potable
water would minimize, even if it does not prevent totally,"the infection

of waterborne diseases.
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Conclusions

In conclusions, the environmentallstudy undertaken hereabove are

summarized by the following points:

No serious problém inherent to the environmental impacts of the

proposed plan are conceived,

Eutrophication of reservoir water is unlikely to take place, due
mainly to light organic load and generally high temperature of

water,

Constant attention shodla be paid to the use of chemicals included

in the fertilizer and pesticide, in view of water quality control,

Soil conservation needs to be advanced as a policy issue, by means

of reforestation of shrub areas and conservation of existing

forests,

Alternative means for inland transportation should be provided in
place of the riverine trahsgortation for the houlage of bamboo

trees, and

A positive_effcct is conceivéd‘in relation to the public health, due
mainly to improved Supply cbnd{tion of potable water, if the water

supply plan is to be implemented.
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Table XI.2-2 Pish Species in the Panay River Basin

Scientific Name

Evglish Name

'Local Name {Ilongo}

Clarias SP.

Tiiapia mossébica
Anguilla
Ophioccephalus striatus
Cypfiﬁﬁs carpid
Aﬁabés testudenous
.Osphfohemus gourami

" Megalops cyprinoides

Macrobrachium rosenbergii

Catfish
Tilapia
Freshwater eel
Murel

Carp

Climging perch
Gouram:

Tarpon

Freshwater shrimps

T2 - 2

Pantat
Tilapia
qus

Bat§d'
Cérpa

Pﬁjo
Goﬁrami
Bulanfbulan

VUlang
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1. Introduction

The cohstructipn cost for the basic sﬁudy of the Panay river project
Cis estimdted on the basis of the current cost data under the.foliowing'

condition and assumption.’
(1) Unit price'are baséd at the price level as of Juiy 1984.

(2) The efcch:aﬁge rate of one (1) United'_st_ates Dollar (8}

" employed in the conversion into Philippine Peso (P) and
.Japahese YenT(¥) are P18 and ¥2§4, respectively, in
conside:ation of the pfevailing eichange rates during the
period from fhe end of June to early July 1984, at the -

time of execution of data collection.

{3) Price escalation rate per annum is assumed to be
T percent for foreign currency and 10 percent for local

eurrency portion.

{4) The project will be implemented by the Government or
Government agency with the employment of engineering
consultanl and the construction works will be carried out

by the contract syStem'through the tendering.
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2. Constitulion of Construction Cost

The construction cost cbnsiéts of two main items that are the direct
cosl and indirect cost, The direct cost is categolized into three _
items for this study, i:e. preparatory works, main works and miscel-

laneous works.

7 The cost of méin works, which cbvérs more than eighty percent of
the total direbt‘bogt, is estimated based on the work items and quahtities
derived from the basic design layout, This includes the material, labor

and equipment cost plus the contractor's indirect cost.

The costs of preparatory works and miscellaneous works are estimated . ié;
with a certain percentage of main works for minor work items. The indirect
cost includes the costs of land acquisition, government administration

and engineering services.

As for the contingency, the physical conlingency is computed into
divect and indirect cost accordingly and the price contingency is

eslimaled for cscalalion of cost on the financial cost estimate,

On the other hand; the estimated cost is divided into foreign and

local currency components according to their sources.

The constitution of constiruction cost is illustrated is Table XIT

2-1. o g};
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3. Conétrucbion Cost Estimate

‘3.1 . Direct Cost

-3.1.1 -General

The coﬁétrucﬁion cost to be required for the project is éstiﬁated'
for the works items as-folloﬁs; '

(1) Ri&er improvement

(2) 'qu. L

(3) 'Irrigation

_(4) Water supply

"These works are mainly divided into the civil works and electro-

mechaniecal works.

The direct cost of these works are estimaled by applying the follow-

ing three estimating method;

(1) Unit price multiplied by work quantities
{2) Statistical me thod using the cosl of other similar projects

(3) Supplier's quotation

The first method is mainly applied for the civil works and the
second and third method are used for electro-mechanical work. The

statistical method is also applied for the minor items of eivil works.

The back data for estimating the unit cost are attached in Data

Book II.

3.1.2  Civil VWorks
The" dllect cost of civil works is estimated through the me thed of
unit prlce mu]tlplled by the correspondlng quantlty of work. The

' stat;sthal nethod is applied for est1mat1ng cost of preparatory vorks

and minor work items (miscellaneous works}).

The wnit price of each work ltem consists of cost of materials,
labor and equlpment. The contractor's 1ndlrect cost and mark—up are

incorporated in the unit price for each work itein. ﬂevelopment of the

unit price is based on the standard construction method which is described

in Lhe fOllOHlng seCLLOn.



The.estimatdd unit price for each work items adopted for the cost

‘estimate is shown in Table XIT 3-1.
(1) Labor cost

- The labdr cost is considered in as part of the local currency com-
ponent of cost estlmates and is calculated based on the rates listed in
‘Table XII 3-2, Data of labor wages were gathered in ‘Roxas City and

Manila.

The labor wages include labor's ffinge benefiis given additionally
to the bésic'paymént, as ilemized below:
(1) .Iiving allowance
(2 vacation and sick leaves
{3) Bonus '
{4) Charge of social security system
{5) medicare

{6) state insulance and others

The basic monthly wage is principally based on twenly six (26)
vworking days per month and eight (8) hours per day.

{2) Material cuét

Prices of matellal available in lecal markets were canvassed in
Hanlla and Roxas C1ty in July 1984. They are principally counted into
‘the local purrency component but their cértain proportions are considered
into foreign curréncj combohept according to their usage of imported raw

- material and production facilitiés.

~ Prices of impof£Ed materials are the prevailing prices in Japan
- at the end of Junbwl984. Cost of ffeight insurance, landlng, handllng
_and other incidental cost are 1nc1uded as part of the pr1ces of 1mported

materlal

The unlt plice of materlal uscd for cost estlmate is shownm in

'Table XII 3 3.

"
=
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(3) Equipment cost

Prices of equipment gre:based on the CUrrcnt'pficc in_Jdﬁaﬁ.

The equipment'édét'consists of the depreciation cost, repairing _
cost‘ahd administratibn cost, which_are_calcurated by a ratio against

delivered cost és_shoyn in Table XIT 3-4. Purchase cost of equipment

is also shown in Table XIT 3-5,

Equipment eosit is divided into local and foreign cowpoment as

h follows,

Poreign currency;gpgﬁpnent
- €.1.P., purchase cost

— Spare parts cost

Local currency component

Landing cost

Delivéry cost
— Labox cost of repairing

Adninistration cost

1

(4) Contractor's indirccl cost

Contractor’s expenses are taken account by including them propor—

tionately in the unit prices.
It is assumed to be 230% of direct cost as detailed below:

(q) 20% for

l

field overhead and administration cost,
- material warchousing and_handliﬁg, '
.— camp operation and maintenance,

- security and transportation sefvice,

- communicalion charges,

{b) 10# for - corporate overhead,
- profit,
- estimated risk, -
- taxes, and,

—~ other inéidentals.



3.1.3 Electro-mechanical Works

Cost estimate of electro-mechanical works is based on past tendercd
record of similar project with considerations made on locality of this
pfojéct. ' '

Cost estimate of the above works includes cost on engineering désign,’
‘material, manﬁfacturing, paintihg;'teétihg,'packing,'delivery to the site
and installation works. '

Principally, F.0.B. cost on'ihPOFted iten, ocean freight and insulance

premium are considered as part of the foreign currency component while

other costs are counted in local componenti.

3.2 Indirect Cost
3.2.1 Land Acﬁuisition and Compensation Cost

The cost of right of way and compensation is estimated on the basis
of the prevailing government expropriation cost for the land, buildings
' and other private properties. These unit cost are obtained at Roxas

City.

3.2.2 GoVernment Administration Cost

An allowance of 5 percent of the total estimated direct cost is

prOVLded for the government admlnlstratlon cost of the project.

3.2.3 Engineeéring Services Cost

The cost of the eﬁgineering services for implementation of the

-project is estimated as 3 percent of the total estimated difect cost.

3.3 Contihgency'

“The cont;ngency is pr0v1ded to cope up wlth the unpred1ctable
'phy31ca1 conditions and price Escalatlbn due to 1nf1at10n. The physical

contingency’ amountlng to 10 percent of direct cost is assuned.

Prlce cont1ngency for financial cost is estimated by apply1no the
inflation rate of 10 percent per annum for the local currency component

and 7 percent for the foreign currency component
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1. Construction Method

4,1 Basic COndition

In studylng the constructlon method the bas1c condltlons and assump-

tions are consldered as follows

{1) Cbﬁstruction:wili be executed by a contracter or contractors in a.

modern mechanized consiruction method.

{2) The conventional mebthod and type of equipment will be principally

applied, g1v1ng con51derat10n to the local condition. For fhe éxcava-
tion in water, however, the dredging method is selected from the

economical view point.

{3) Daily working hour and shift is éppliéd on an 8 hour shift prin-
cipally. Then 6 hour per day out of 8 hour working shift is assumed
to be effective operation hour by taking 0.75 for efficiency of werking

hours.

(4) Hourly production rate of construction equipment is estimated to
meel with the site condition according to the following volume change

factor of material,

Material © Loose/Bank Embank/Bank

Comyron 1.25 . 0.88:
Coarce/Sand & gravel 1.15 : 1.02
. Rock s - 1.60 1.15

The result of estimate is shown in Table X¥I 4-1.

4,2 River Improvement Works

(1) hnlargement of river course and shortcul

Works for ‘enlargement of river course are execuled by a comblnatlon

of equipment for dredging and excavation,



~ The dredging work is mainly applied to the excavation in water by
using punp suction dredger with a capacity of 1,400 HP, which is irans-

ported-from the seca.

The work is proeeeded'ffom the river meufh'toward the ﬁpstreﬁm -_
side as providing spoil bank along tﬁe_riVer vwhere is located outlside
of levee, Average distance from the river to spoil bank is assumed to

be about one (1) km.

The excavatlon abOVe water level is performed by using back hae,

bulldozel and dump truzk.

A
The excavatcd material is utilized for levee embankment
to'the_spoil_bank provided along the river in case of excess to the
embankment¢ Average hauling distance of material is estimated at
500 m.
(2) levee embankment
The levee is constructed along the river by means of embankment of
earth material,
The embankment materlal is obtained from surrounding area. and
utilize the excavated materlal of river
used for excavation_with assistance of bulldozer and for loading the
waterial into dump trueck, o ﬁ??
_ . . ke &

Dump trick is used for hendling the material to embankment site or
spoil bank. - Embankment is executed by using tamping roller for compac-
tion, bulldozer for spreeding and water tanker for sprinkling the water

to control meisture contéents of material.

Inspection road supplemented to the levee is constructed together
wlth levee. After embankment, gravel metaling is performed by using

notor grader, pneumatic roller and macadam roller.
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Sod facing is conducted by man power for slope protection.

“(3) Revetment and rela{ed structure

The revetment and related structure, such as bridge, drainage

aluice, diversion weir and others, are constructed gradually according

to the progress of cnlargement of river course.

These construction works comsist mainly of excavation,

embankment,

hackfiii, concrete, massonry, gabion and piling, which are conducfed-

by conventicnal method and equipment described as follows;

b)

.c)

a)

s

e)

f)

g)

Works

Excavabion

- excavation & leading

— hauling

= spoiiing
Embankment

- spreading
- compaclion
Backfill

- backfill

Concrete

- mixing

- transportation

- plaecing

~ compaction

Massonry

- placing boulder &
¢dncrete

— mixing concrete
Gabion
~ production & placing

Piling
- piling

Method & Equipment

Back hoe & Bulldozerx
Dump truck
Bulldozer

Bulldozer

Vibraticon roller or tamper
Tamper and manpower

Conerete mixer
Agitator truck or concrete cart

Truék erane or direct placing
with chute and conveyor

Concrete vibrator

Manpower

Concrele mixer
Manpower
Diesel pile hammer

4 -3



4.3 DPam construction :

Dam construction is procéeded from the construction of diversion tunnel
for river diversion. . After completion of aivefsion_tunnél,-the river
is diverted to the tunngl'and cofferdam is dénstructed."Subsequentiy,__
main dam is constructed in parallel with various siructures ie, intake,

spillway, wateiway, power station, switchyard and other related structures.
(1) Tunnel

The diversion tunnel is excavated by top heading bottom bench cut

excavation method, using following_equipment.

Yorks ' _ Equipnent,
- Driliing ' ' Leg hammer
— Loading Dozeir shovel
—.Haﬁling _ Duﬁp truck
- Air supply : _. AiT compressor
- Ventilation ) ' Fan
.— Water suﬁply Sﬁbmersibie punp

The steel suppoft is planned to be installed for stabilization of

excavated tunnel pefiphery.

After excavatioh, turmel is lined by reinforced concrete, which‘
is placed by concfete pinp and sliding steel form. Concrete is produced

by batcher plant and transported by agitator truck to the concrete

pump.
{2) Excavation

Excavation for dam and structures is conducted by a combination
“of bulidozer; dozer shovel and dump truck. Addition to thosg ¢qUip—
ment, crawler drill, leg hammer and @ir compressor are used for rock

“excavation,
(3) Embankment

Yor embanluent of dam, s0il compactor is used For core and filter

embankment and bulldozer is used for rock embankment.

&4

A
nqﬁ‘p
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{(4) Concrete

Concrete work is mainly devided into two kind, dam concrete and

structural concrete.

Dam concrete is placed by using cable crane. Concrete is produced
by batcher plant and trénsported by btransfer car on the banker line to

the cable crane.

Struetural concrete is placed by a combination of truck crane with

bucket, agitator truck and batcher plant.

Concrete vibrator powered by compressed air is used for concrete

compaction.

4.4  Irrigation works
Méjor construetion works of irrigation'are head works, canal for
irrigation and drainage, and rélated structures, such as siphon, turn

out, culvert, drop and se on.

The head works and canal are constructed during the same period
and the construction of related structures are carried out gladually as

corresponding to the progress of canal construction.

- The canal construction consists mainly of excavatién and embankment,
which are conducted by using backhoe with assistance of bulldozer for
excavation and loading, dump truck for hauling, bulldozer for spreading

and vibration roller for compaction.

The‘gmbankmenf material is obtained from borrow pit located sur-
rounding area of canal and also utilize the exéavated material of canal

excavation,

Construction method and equipment to be applied for head works
and related structures are the same as those of related struclures of

river improvement work.
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TABLE XII 2-1 CONSTITUTION OF CONSTRUCTION COST

—(a) Preparatory 5-10% of (b) & (0)

Equipment Cost

-Labour Cos£

-(A) Direct Cost |-{b) Direct Cost _
rﬁ ' Ma,teria] Coét
‘Contractor's
Indirect Cost
Construction — (c) Miscellaneous 3-10% of (b)
Cost : Works

L_ (@) Physical 10 % of (a), (b) & (c)
Contingency

— (e) Compensation Cost

N

_ — (f) Administration Cost 5% of (A)
L(B) TIndirect Cost

- (g) Engineering Service 5% of (A)

L (h) Physical 10% of {e), (f) & (g)
Contingency

(€) Price Contingéncy F.C 7%, L.C 10%

0?2 -1

I~ 4
QQ

e
Qo

F.C
L.C

oo
oo

L.C

=
o a

o
Qa2

o
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TABLE XII 3-1 - UNIT PRICE FOR CONSTRUCTION COST (1)

A, Excavation and Dredging

A-1
A -2
A-13
A -4
A -5
A -6
A .7
A -8
A9

(b)

Comman

Common
(a) L
(b} L
(¢) L
(a) L

Common

Hock
{a) .

(¢)
(d)
(e)

[ A N

Rock, Loading & Hauling

(a) L
(b} 1
{c) . L
(d) L
(e) L

for Cofferdom

250.m
500 m
1000 m
= 2000 m

I

by Man Power

- 250 m
= 500 n
= 1000 n
= 2000
5000 m

2000 m
1000
500 m.
= 250 m
= 5000 m

il

|

Rock, Spreading

Rock, Blasting

Tunnel

Drcaging

Uni b

™ -1

.0 (8) L.C (8) Total (8)

¥.46

1.10
1.25
1.51
2.15

5.51
5.75
6.05
6.86
8.51

3.02
2.21
1.91
1.67

4.67

0.34
3.50
33.06

1.60

0.77

0.69
0.78
0.95

©1.35

1.07

4,25
4.39
4.59
5.09
6.12

1.89
1.39
1.19
1.05
2.92

0.21
2.99
13.35

1.05

(to be continued)

2.23

9.76

10.14

10.64
11,95
14.63

41
3.60
3.10
2.72

7.59

0.55

6.49

416.41

2.65

A



TABLE XII 3-1 UNI? PRICE FOR CONSTRUCTION COST {2)

Embarkment

1 Common, for Cofferdtm

2 Common, Utilizing Excdavated
Material

3 Cqmmon, Borroyed Material

- 4 Common, Compaction

5 Band & Gravel Payement

6 Sand & Gravel, Spreading
& Compaction

7 Backfill

8 Rackfill by Tainper

Concrete Works

1 Concrete, Typé A (180 kg)
2 Concrete, Type B (210 kg)

3  Concrete, Type C (300 kg)

4 Concrete Material, Type A

5 Concrete Material, Type B
6 Concrete.Ma@erial, Type €

T Aggfegate; L = 5000 m

L.C {($) Total (3}

F.c"_ ()

Unit
m?>  1.68  0.91
m}  0.47 0.38
w3 1.72 116
m? 0.69 0.56
n? | _3;07 2,28
me 0.29 0.22
m}  1.31 .73
m> 0.21 1.04
Unit F.C (§) L.C ($)
m3 32,14 24,92
md  35.55 25.68
w3 19.78 27.95
m? 24,85  18.06
m3  28.26 18.82.
m? 32.49 21.09
w3 14.09 10115

2.59

Total

57.06
61.23

67.73

42.91
47.08
53.58

24,24

10 cm

($)

(to be continued)
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9

10

11

12

13

15

16

17

i8

19

{a) L

TABLE XII 3-1 UNIT PRICE FOR CONSTRUCTION COST (3)

Aggregate, L = 2000 m
Aggregate Processing
Concrete Mixing
Concrete Transportation
2000 m

1000 m

500 m

I

(b L
{c} L

Conerete Placing by 15-1
Truck Crane and Curing

Concrete Placing by Man-
Power & Curing

Conerete for Dam

Conerete Mixing, Transportation

& Placing for Dam
Concrete for Tunnel Linning

Concrete Transp0rtation,
Placing & Curing for Tumnel

Rorm'

Production of Form

Steel Works

=

Reinforcement Bar

2 Steel Support

Unit F.C (3} L.C ($) Totai (8)

w2 12,11
m 3,37
w3 2.19
w2 2.21
m> 1.57
m>  1.25
m3 3.53
I T
m3  30.73

mt 5.88
m?  45.05
m3  10.37
tn 1.48
10 me 1.06

Unit F.C ($)
ton 475.42

ton 803.82

T3 ~ 3

.92
2.44

1.62

1.48
1,05
0.8%

4.19

3.44

23.26

5.20

33.05

10.34

9.09

- 51.66

21.03

5.81

3.81

3.69
2.62
2.10

7.79

- 3.44

53.99

11.08

78.10

20.71
10.57

52.72

L.C (8) Total (%)

218,87

694.29

553.45 1,357.27

(1o be continued)

hLs
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TABLE XIT 3-1 UNIT PRICE FOR CONSTRUCTION COST (4)

thers

-10

Hydromechanical Equipment

Clearing, Grubbing, Stripping

Sod Facing

R.C Pipe

(a) 1m
{(b) o,
(e} O.
(a) o.

Stecel Sheet Pile

oo
338

Wet Rubble Massony
Gabion, Mattfess
Gabion, Cylinder
Wooden Pile

Cow Groyne

{(a) Large
{b) Medium
(c) Small

Rubber dam {3 m x 7 m)}

1. Diversion Gale
2. Intake Gate

3. Tailrace Gate
4. Spillway Gate

5. Intake Screen

Unit #.¢ (8)  L.C ($) Total (3)

T - 4

me  0.38 0.43 0.81
wd - 3.11 3.11
n 116 55.43 5659
i 0.7 36.95 3712
m  0.29 13.86 14.15
m  0.19 9.24 9.43
m 40.33 12,40 52.73
m®>  7.78 7.17 14.95
m  14.05 6.25 20.30
m " A8T 3.87 . 8.74
n .87 8.19 .00
sot 393.00  423.45  816.45
set 322,47  338.68  661.15
set 76.50  103.03 ~ 179.53
set 666,000 100,000 760,000
Unit P.€ {$) L.C ($) Total ($)
ton 4,000 400 4,400
ton 5,000 '500 5,500
“ton 4,000 400 4,400
ton 4,500 450 4,950
ton 3,0002 300 3,300



o

TABLE XIT 3-1 UNIT COST FOR CONSTRUCTION COST (5)

g-g_f; f_.,_q ($) L.C (8) Totalr (3'}'

6. Penstock Steel Pipe ton 2,500 250 2,750
7. Butterfly Valve "~ ton 5,500 550 6,050
8. Steel Lining in Tunnel Cton 2,000 200 2,200

Note, Exchangé vate: 1 US$ = ¥ 234

. -5
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TABLE XII 3-2 LABOR RATES

Description

Poreman
Coemmon Labor

Operator
Opevator
Assistant Operator
Mechanie

Mechanic

Assistant Mechanic

Welder
Electrician
Driver .
Skilled Labor
Dredgér Master

Dredging Crew

Note, Exchange rate:

Unit
md

md’

md

md

md

md

md
md
md
md

md

1 US§ = ¥234

T3 - 6

76

35

63

45

63

45

55

63

45

51

90

60

Cost (B) - Eguivalent (8)

3.50

2,50

3.50

2.50 -

' 3.06

3.50
2.507

2.83

5-00

3.33



TABLE XII 3-3  UNIT PRICE OF MATERTAL (1)

Unit: US$

60

0.07

(1 Us$ = 188 = 234 ¥)
S , COMPONENT
Descrlptlon. Un}t Price - Foreign Local -
3 Price % Price
1. Fuel and_Lubricant _
Gasoline 1 0.46 60 0.28 40 0.18
Dlesel 1 '0.35 60  0.21 40  0.14
Motor Oil 1 1.22 60 0.73 40  0.49
Gear 0il 1 1.47 60 0.88 . 40 0.59
Groase kg 0.87 60 .52 40 0.35
2. Reinforcing Steel Bar kg 0.47 75 0.35 25  0.12
3. Portland Cement ton 72.22 65  46.94 35 25.28
4. Aggregate and Sand _ .
River Run (non screened) m3 5.56 Q - 100 5.56
River Run {screcnéd) m3 8.89 35 3.11 65 5.78
Sand m) 6.11 0 - 160 6.11
Boulder (20-30 cm) - w3 6.67 0 - 100 6.67
5. MWood o
' Coconut Trunk no 2.78 Q - 100 2.78
Plywood 1/4 x 4' x 8' pes  4.17 0 - 100 4.17
Timber, ‘Squer 6 foot 0.33 0 - 100 0.33
Bamboo pcs 2.22 o - 100 2.22
6. Concrete Product _
R.C Pipe 1 m LM 33.33 o - - 100 33,33
R.C Pipe 0.6 m LM 22,22 0 -~ 100 22.22
R.C Pipe 0.4 m L.M 8.33 6 - 100 8.33
R.C Pipe 0.2 m LM 5.56 0 - 100 5.56
7. FElectiic Power KWH  0.11 40 0.04

(to be ¢ontinued)



i

2

TABLE XTI 3-3 UNIT PRICE OF MATERTAL (2)

Unit: US3

(1 US$ = 18P = 234 ¥)
. - COMPONENT
De§cription . . _ Unit  Price :Foreign LOCalu_
. . % Price % _ Price .
8. Blasting _ _ _
Dynamite | kg 5.18 50 2,59 50  2.59
Detonator  pe 1.50 50 0.75 50  O.75
AN - FO Powder kg 2.14 50 1,07 50 1.07
9. Bit and Red |
Cross Bit 34 pe  35.19 85 29.91 15 = 5.28
Cross Bit 65 ' pc  140.78 85 119.66 15 21.12
Rod 22 L = 1.7 m pc  45.25 85 38.46 15  6.79
Rod for Crawler Drill : pe 145.90 85 123.93 15  21.87
Pick Steel : pe  10.06 85  8.55 15 1.51

10. Steel Material

Steel Plate L 467.96 80 374.36 20 93.60
H Shape Steel t  532.05 80 425.64 20 106.41
Steel Pipe Piles t  705.13 80 564.10 20 147.44
Sheet Pile t  705.13 80 564.10 20 141.03
11. Metai'Form & Access _
Metal Porm 300 x 1500 pe  15.08 85 12.82 15  2.26
Form Tie pe 0.25 85 0.21 15 . 0.04
Separator pec 0.33 85 0,28 15  0.05
Pipe Support pc  17.60 85 14.96 15  2.64
Cone | pe 0.22 85 0.19 15  0.03
Washer pe 0.15 8  0.13 15  0.02
12, P.V.C Water Stop " 11.56 85 9.83 15 1.73

' {to be continued)
™ - 8



TABLE XIT 3-3 UNIT PRICE OF MATERIAL {3)

Unit: . 1183
. {1 US$ = 18P = 234 ¥)
_ o . COMPONENT
Description ‘ Unit - Price Foreign ' Tooal
% Price % - Price
“13. Others : . _
Barbed Wire : kg 0.75 70 0.53 30  0.22
Nail kg 1.06 70  0.74 30 0.32
Machine Bolt & Nut kg  0.89 170 0.62 30 0.27
Welding Rod . . kg 2,11 70 1.48 30 0.63
Tire 8.25 - 20 - 14 pe  144.38 S0 72.19 50 72.19
Tire -9.00 - 20 - 14 ' pe 212,39 50 106.19 50 106.19
Tire 11.00 - 20 - 14  pe  247.73 50 123.86 50 123.86

T3 -9
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TABLE XI1 4-1

HOURLY PHODUCTION RATE OF CONSTRUCTION EQUIFMENT

{1) Bulldozer

Excavating Work

0 xgxPxE

0 Cm
whetre:
0 = Hourly production (m>/h)
q = Blade capacity (n3)
F Swell factor of material
E = Operating efficicncy
Cm = Cycle time (min.)
L L
Cm = Vi T Vo + tg
I, = Hauling distance (m)
V1 = Porvard speed (m/min)
V2 = Reverse speed {m/min)
tg = Gear change and others
32 ton Bulldozer
Nork a F EL oW
- Fine 6.94 0.80 0.70 20 42
Coarse 6.94 0.87 0.60 20 42
Rock 6.94 0.63 .35 20 42

21 ton Bulldozer

Work a F E L oW
Fine 3.19 0.80 0.70 20 42
Coarse 3.19 0.87 G.606 20 42
Rock 3.19 0.63 0.35 20 42
11 ton Bulldozer

Work a ¥ E L N
Pine 1.63 0.80 0.7 20 42
Coarse

1.63 0.87" 0.6 20 42

T4 - 1

0.33
0.33
0.33

G.33
0.33
0.33

0.33

0.33

1.15
1.15
1.15

1.15
1.15
1.15

1.15
1.15

203
189
80

94
87
37

48
14



Spreading ﬁéfk;‘?'“'

_Nx ? xDx FxBE

L N
where:
Q
L
V = Operating speed (m/hr)
D = Spreading depth {m)
P =
E - Operating efficiency
N

21 ton Buildoﬁer

York ¥

Pine 3.96
Coarse  3.96
_Rock 3.96

11 ton Bulidozer

York ¥
© Pine - 3.05
Coarse 3.05

13-4 Swamp full

Yérk E

Fine . 3.50

Compacting Work

= Number of spreading .

b

1,700
1,700
1,700

[ =

1,700

1,760

{=

1,200

- W x v xDx FxE

¢ TN

Where:

Il

o

il

< om0
' !

= Hourly pfédﬁdtion-(mB/h)

Swell factor of material

1=]

0.3
0.3
0.3

=

0.3
0.3

=

Hqurly}prbduétion (ﬁ?[h)

= Effectiyé spreading width (m)

=

0.80
0.87
0.63

Heo

0.80
0.87

=

0.80 -

= Effecti?g compééting'widihﬁ(m)

= Compacting speed (m/h)

. Compacted depth (m)
Swell factor of malerial
Operating efficiency

™ -~ 2

=

0.60
G.55
.50

|=

0.6
0.55

[}

0.4

=

Vi

[

=

194
193
127

150
149

90

oY
¥



Ty

Lo

21 ton Buildozer

TN

0.8
0.87

j*z

) 0.-80
0.87

York ¥ Yy b
Fine .~ 0.8 4,000 0.3
Coarseé . 0.8 4,000 0.3
11 ton Bulldozer
Work L E D
Pine - 0.6 4,000 0.3
Coarse 0.6 4,000 0.3
(2} lLoader
0 = 3,600 x q x Kx P xE
- Cns
¥here: .
0 = Hourly production (w3/h)}
q - Bucket capécity (m3)
K - Bucket coefficiency
F = Swell factor of material
F = Operating efficiency

Cms= Cycle time (sec)

0.7 m3 Back hog

Work g K F
Fine 0.7 0.85 0.80
Coarsg 0.7 - Q.8G 0.87
Rock 0.7 0.75 0.63
2.2 m3ITract0r Shovel

Work q K ¥
Fine 2.2 1.0 0.80
Coarse . 2,2 0.7 . 0.87

Rock 2.2° 0.5  0.63

e

0.7
0.7
0.7

=

0.7
0.7
0.7

™~ 3

!

0.6
0.6

o

0.6

0.6

21

21

21

Cns

42

42
s

1z

(=2 T =

=

[=a B =

57

58

40 -

106 -

80

42

77

-84

58

63



1.4'm3 Tractor Shovel

- Nork - q . K
Fine 1.4 1.0
. Coarse 1.4 0.7
Rock 1.4 - 0.5
o mg-Hheel Loader
York q K
Pine 6.0 - 1.0
Coarse 6.0 C.7
Rock 6.0 0.5
3.5 m? %Wheel Loader
Work q K
Pine 3.5 1.0
.Coarse 3.5 0.7
Rock 1.5 0.5
2.1 m3 ¥heel Loader
York q K
Pine 2.1 1.0
Coarse . 2.1 o.7
Rock 2,1 0.5

(3) Dump Truck

.60 x Cx F x Et

Q Cmt
¥here: _
'Q = Hourly production (m3/n)
.0 : Vessel.capacity {m _
F = Swell factor of matériai
Et - £

0.30

0.87
0.63

=

6.80
0.87
0.63

=

0.80
0.87

0.63.

fro

0.30
0.87
0.63

3_)

=1

0-7.

0.7
On?

[

0-7
0.7
0.7

1=

Or7
0.7

0.7

I

0.7
0.7
0.7

Operating efficienby bf'ﬂump truck

Cmt= Cycle time of dump truck (min)

T4 - 4

Cms

42
42
42

Cas -

36

16

36

Cms

36

36

36

36
36
36

67
51

26

336
256
132

196

149
77

118

90

46



Cunt

Cus

ms xn DD g2

60 x Es Vi ¥2

Cycle time of loader {min)

Kumber of loading
¢
q x k

Bucket capacity of loader (m3)

Bucket coefficient
Opérating efficiency of loader
Hauling distance (m}

Travel specd with load (m/min)}

Travel speed without load (m/min)

Unloading time {min)

Waiting, setting and others {min)

T4 - 5
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e

)

-(4) Nofor grader

Q
Where:
0
¥
L
- D
F
E
N
Cm
Yi
v2
t
Work
Pine
Coarse

60 x W x L x D xF xE

N x Cm

Hourly prodﬁcfidn (mj/h}

Width of blade _

¥ = Length of blade X sin 6 - 0.3
= 3.7 x Sin 60° — 0.3

Length of grading (m)

Depth of layer (m)

Swell factor of matefial

Operating efficiency

Number of grading

Cycle time (min)

L L
1 = —=— 4+ — +°
Cm = gy v 3z T2t

Porvard speed-(m/miﬁ)
Reverse speed {i/min)

Gear change and others (min}

¥ L D . F E N & W
2.9 200 . 0.3 0.80 0.4 3 7.0 66.7
3 7.0  66.7

2.9 200 0.3 0.837 0.4

{5) Compacting Equipment

a WxVxxbDx P xE

D =

Where:
9
Y
\'d
b
F
E
N

N

Hourly production (m3/h)
Width of compaction’ {m)
Road roller = width of roller = 0.3

Vibrating roller = width of roller - 0.2

Operating speed {m/h)
Depth of layer (m)
chll'factor of material

‘Dperating efficiency

Number of compaction

T4 -9

160
100

jem

1.0

1.0

159
173



17 £0n Tamping Roller
. Mork Lo v
Rine 3.5 3,000

-15 ton Vibrafopy Roller

York L Y

Coarse 1.?9 S E,000
Rock . L.79 1,000

8/10_ton Road Roller

York ¥ ¥
Fine i.2 1,500

- Coarse 1.2 1,500

3.0 ton Vibratory Roller

York W ' Y
Pine - 0.8 1,500 .

Coarse 0.8 1,500

0.6 ton Vibrating Roller

York fE ‘ E..
Pine 0.4 1,300
Loarse 3.4 1,300
'§0 kg Pamper

Work ~ =~ W v
Fine  0.24 900
Coarse 0,24 900

(6) Concrele Mixer

9 - 60 x g x E
- Cn -

0.3

i

0.4
1.5

e

0.3

0.3

=

0.3
0.3

e

- 0.3
0.3

]

G.3
c.3

=

0.3

e~

0.87
0.63

b

.80
0.87

=

1 0.80
0.87

e

0.30
0.87

Ivd

~ 0.80
0.87

T T4 - 10

E

© 0.5

1=~ I

0.6
0.6

|

0.6
0.6

=2

0.6

0.6

1=

0.6

'0_6

=

0.6

-'0,6

=

[=

ooy

=

- - N

(N 4 o =

1=

oo

210

62

169

43
17

29
31

12
14




rav

o

Where: - S

Q = Hourly production (m3/h)

‘q = Mixing_capacity'(m3)

E = Working officiency

Cm = Cycle time {min)
0.2 m3 Mixer
Work - a E Cn 2
Concrete 0.2 0.4 4 1.2

{7} Truck Mixer

@ = Hourly production {m>/h)

= Capacity of truck mixer (m’)

E = Operating efficiency

Cm == Cycle time (ﬁin)

L L

Cm = t1 ¢ £2 + t3 4 ?T + Vo
t1 = Charging time (min)
t2 = Discharging time (min)
t3 = Waiting and setting (min)
L = Hauling distance _
V1 = Transporting speed {m/min)
V2 = Returning speed (m/min)
3.2 mB-Truck Mizer
York g - E Cm 12
2,000 m 3.2 0.8 24 35
1,000 m 3.2 . 0.8 17 3 5
500m 3.2 0.8 13.5 3 5
250m -3.2 0.8 11.8 3 5
2,000 m T (33.9) |

-
ot

™™ - 11

AV ST A B 6

1=

2,000

1,000

500

1250 - o
(250) (200)

V1

250
250
250
250

y2

333
133

333

333

. b.4

.0
11.4
13.0
(4.6)



(3) Conerete bucket handled by 30 ton Crane

¥heret
D s:ﬂourly production
¢ = Concrete bﬁcket eapacity
E = Opefating efficiency
Cm = Cyele time

Om = t1 + t2 + t3
11 = Bucket detﬁching aud attaching
2 = Lifling and setting
3 = ﬁischarging

¢ ) L2 # Cn
1.0 0.7 2 3 1 6_
1.5 0.7 2 3 1 6

(9) Dredger

150 HP, ¢8", Cutter Suction Dredger

Hourly Predging Capacily

Discharge distance = (S. Pipe) 400 m + (P.Pipe) 100 m

Materials to be dredged = Sand and sandy silt

N - Value = 10
Hourly standard capacity B
of 1,000 HP dredger = 230 m’/h
Power coﬁversidn ratio
“from elecétric to dieésel = 0.8
g 20 m> x 156 HP x 0.8
= 1,000 HP

400 HP, 10" Cutier Suciion Dredger

Hourly Dredging Capacity

" Discharge distance = {S. Pipe) 400 m + (P. Pipe) 100 m = 500 m

Materials to be dfedgcd = Sand and saﬁdy'silt

N - Value ' = 10

P4 - 12
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o

Hourly standard capaéity.

of 1,000 HP gredge " = 230 m3/h
. Power conversion rabio
from electri¢ to diesel = 0.8
o L .
_ 230 m”? x 400 HP x 0.3 = 74 m3/h

2 1,000 HP

800 HP, 12", Cutter Suction Dredger
Hourly Dredging Capacity

Discharge distance = {S. Pipe) 815 'm + {F. Pipe) 150 m = 965 m
Materials to be dredged = Sand and sandy silt
N - Value - = 10 '

Hourly standard capacity
of 1,000 HP dredger = 220 w’/h

Power conversion ratio
from electric to diesel = 0.8

220 w3 x 800 WP x 0.8 B 3
| 0 = 1,000 HE = 140.3 = Ml m /h

1,100 HP, #16" Cutter Suction Predger

Hourly Dredging Capacity

Discharge Distance — (S. Pipe) 815 m + (F. Pipe) 150 m = 965 m

Material lo be dredged = Sand and sandy sili
N - Value = 10

Hourly standard capaecity 3
of 1,000 HF dredger = 220 m”/h

Power conversion ratio
from electric to diesel = 0.8

g 220 m? x 1,100 HP x 0.8
= 1,000 1P

=194 m3/h -

1,400 HP, 16" Cutter Suction Dredger

‘Hourly Dredging Capacitly

bischarge Distance = (S. Pipe) 815 m + (P, pre) 150 m = 965 m
Materials to be drédged == Sand and sandy. siit :
N = Value . = 10

T4 - 13



Hourly standard capacity

of 1,000 HP dredger = 220 m3/h
Power conversion ratio 7 '
from eleciric to diesel = 0.8

: 3 0. -
220 m> x 1,400 HP x 0.8 _ 10 34,

Q= 1,000 HP

P
L e
W

™4 - 14
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© ADDITIONAL SURVEY ON NOV. '84 FLOOD

FOR -
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ON
THE PANAY RIVER BASIN-QIDE

PLOOD CONTRQL STUDY
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1. GENERAL

The additional survey on the flood, caused by the typhooﬁ ﬁUndang"

thch_bassed by the Panay river basin in Novémber 1984, was performed

June 22, 1985.

" by JICA team consisting of 4 members during 20 déys from June 3 until

The following are the main items of the survey performed in June

1985.

(a)
(b)
(e)
(a}
(e}

Collection

Colleclion

Collection

Suggestion

Biscussion

Note;

of Meico-hydrological data

of Flﬁod inundation data

of Flood damage data

for meteo-hydrological observation

on the draft final report

(d) and (e) are carried out in addition to the
survey on the Flood. Therefore, the description

of these items are omitted in this Appendix XHI.

The first survey 6n "Uhdang" flood wvas pexrformed in November 1984,

during and just after the fiood, as the JICA sludy team stationed in the

basin at the time. - However the firsﬂ‘survey_was limited in the capacity

due to the following.

(a)

(b)

Most of the engiﬁeers have already left the site before the

_fiood.

As most of the hydrological analysis have been finished

before the flood and it was impbssible to revise the basic

conditions/data at the time Ffor preparing the report ih time

of.thc schedﬁle.

Thercfore, the first survey was performed as follows, taking

account of the importance of the records.

{a} The data which need the clear meﬁqry of inhabitants in the

flooded -area were collected at the representative points.



(b) As a visible evidence of the flood, the photographs during

the flood were iaken,

{c) The records of water level and rainfall at éacﬁ‘gaéing
statidn'ﬁeré cdllected and the doubtful aﬁd{of unobserved

records were chécked.

(1} The dischargé’ﬁéésurpment during the flood was performed

at Panitan.
{e} The flood mark survey was perforied along the river.

{f) The inundation conditions were observed by going around the

areca during the flood.

{g) The inforﬁatidn about the damage was unofficially obtained
though the dala were still on the way of compilation by the

government agencies.

Tﬁe éxtensidn of the field aésignment was once proposed by a JICA -
expert stationed in MPWH. However, the proposal was cancelled in
consideration of the difficulty to cﬁange the assignment contract within
"a short periéd.ﬁ Instead, the-propral of additional sur?éy on "Undang"
flood was néwly_given from MPWH in=the meeting between JICA and MPWH
" held in January 1985. MPWH rvequested JICA to conduct the additional
sufvey for_obtaining more accurate freéh‘data which;afe available for
making more reliable plan based on the énalys{sllrMPWH mentioned to
accéptISOme‘delay‘Qf preparing the_fiﬁal.rgpﬁrﬂ._ These are the'reason

why JICA head office decide to order the additional survey.

 The additional survey team could collect the data almost on schedule
oving te fhe'cooperation of the authorities and ageﬁcieé of the philippine

" governmeént,

In the fellewing sections, deseribed ave the data collected during

the.additioﬁa] survey.



2. Meteo-Hydrological Data
2.1 General

fn regard to the meteo—hydrbl@giéal data for "Uﬁdahé"'fldﬁd; the
data of rainfall and stream flow in the Panay river basin were_éollected
_during the survey endéd in January 1985. During the aééitionél'éuTVey

performed in June 1935, the fbllowing data are addiﬂionally.céllocted.

{a) Rainfall data during'“Undangﬁ Flood al Lhe stabions Ioﬁétéd

outside of the Panay river basin but in the Panay island.

~(b) Supplemental stream flow and rainfall data in the Panay river

basin which eould not be collected during.tﬁe previous survey.

As it is considered to be easy to understand the contents of data
collceted, the description of meteo-hydrological data ave £o be done
withﬁut separating them by the period of surfoy; the previous survey
and the additional survey. Additionally, it is noted that the meleo-
hydfoiogical data were collected not oﬁly.for "Undang" flood but also
for "Openg" flood for comparing the both past biggesl two flood..

The following ave the brief description of the data collected
during the additional survey (June 1985) as well as during the last
period (Nov. 1984 - Jan., 1985) of the pervious survey.

2.2 Rainfall Record
{1) Rainfall during Fleod
The rainfall records during about the time of “Undang” flood in
Nov. 1984 and "Openg" flood in Nov. 1973 are collected as listed below.
Station Undang flood Openg flood

Capiz Province

‘Roxaseity ' Collecled Collected

Astonga o n _ -
- Matec _ . oo '. -
_ President Roxas . . " ' €ollected

Mambusao (NIA} : n : -
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Station’ ' Undang flood Openg flood

Aglinab Collected -
. Bfgy Roxas _ n - -
Lenrery = _ ’ " _ -

Villa Froreg . ' n -

_Jamindan _ _ -

Iloilo Province

Yloilo . ACullecied Collected

Eotancia . Not yet "
"Aklan Province o 4
Balete . Collected Collected
Kalibo _ 1t n
: _Libacao " "
Aniique Province
Valderama Not yet " Collected
Barbaza Collected "
San Jose . Not yet : .oon
Culaéi ' ' Collected "o
Pandan o " -
Note; " - " means n¢ record and “Not yet” means that the z}ﬁ
E2 £

records are not yet sent to the head office as of

.June 1985

‘Théfdaily'réiﬁfafl records before, during, and after the floods at

the stations listed above are shown in Appendix.

(2) Annual Maximum daily rainfall

During'tﬁe additional survey the annual maximum 7-days and 3-days
rainfall records al the stations which have the records of mere than
‘10 years and located outside of the Panay river basin, The records

are available for estimating the probable rainfall. The daily rainfall
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records in the stations located in the Panay ri#er basin are already
collected in the survey performed in late 1983. The stations and the
period pf which records are available for the estimation of probable

rainfall are_liéted below.

Station 7 _ Peri@& of Records
Roxas city, Capiz - 1949 - 1984. _
Tloilo, Iloilo B 1949 - 1984
Balete, Aklan | 1970 - 1484
Kalibo, " - 1955 — 1984
Libacao, " _ 1966 - 1984
Yalderama, Antique 1970 - 1984
Barbaza, " _ 1955 - 1984
Culasi, " 1966 - 1984

Note; Some unobserved periods and some doubtful. records
are included in the records at the above listed

"stations, though they are discarded for the analysis.

The records are attached in Appendix I.
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2.3 Streamflow Record
(1). Yater Level
The water level records during "Undang" flood at the following

streamflow gaging stations are collécted.

(a) Bumalag, Pahay river
(b) Cuaftero, o .
“(¢) Panitan, "

{d) Sigma, Mambusao river

(e) Salecon, Lower panay river

(f) Pontevedra, Pontevedra river

Note; The record at Dumarao gaging station could not be

obtained as the gage was washed away during the Fflood.

At most of the above stations, the peak water level was more or
less higher than the maximum reading.of gages and additionally a gage
keeper couldn'l coentinue the observation as his hbuse suffered serious
damage due to the $trong wind and floed, Therefore, records dﬁring .

the flood peak and uﬁobserved period are supplemenited by the following.

(a) Flood marks near the station
(b) Information from the inhabitants and the gage keeper
{(c) Records at the time of discharge measurement

:(for Panitan G.S.) j!?

{2) Discharge Measurement

The discharge meéasurement at cach stream gaging station except
Pontevedra G.S._has been performed since the beginning of 1984 afteér
the establishment of gages. However, the number and range of measurement
are not sufficient for making.the rating curve of water level and
'dischafge at each station, During "Uhdang“'fléod, the discharge
' measurement was performed at Panitan by the study team. This measurement
wvas the first one performed during flood in the Pénay river basin.
Owing to this measurement, it becowme possible to prepare the comparatively
reliable rating éurve at Panitan which is the most important base point

" for the hydrological analysis.

B>
%§¥
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The vecords of discharge measurement are attached in Pata Book I.

2.4 Other Meleo-Hydrological Pata
(1) Tide Water Level

‘The tide water level fluctuation at Culasi port during flooding
period of not only "Undang" typhoon but also "Openg" typhoon was
prepared to see the influence of tide water level to the flood uater

level in the downstream reach, based on the tide tables at Cebu in

‘November 1973 and November 1984 by using the conversion height explained

in Appendix 1.

(2) Typhoon Records

The typhoon records including the course with time, the atmospheric
pressure and the wind velacity at *Openg“ typhoon and "Undang” typhoon
are collected at PAGASA. The records are attached in Appendlx 1.

It is noted that the course of the two typhoons is quite similar.
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3. FLOOD INUNDATION DATA
3.1_ Ploda }hrk Shr#év
o The flood mark survey along the river has been earrled out at
about 35 p01nts for "Undang" typhoon. Flrst the f1o0d water level
at each representatlve po1nts were marked in accordance w1th the mark
llne remalned on ﬁ strncture and the 1nf01mat10n from the re31dents.

Then the elevatlon survey was carrled out from a nearest bench mark

. The results of survey'are attached in Data Book I.

3,2 Tnundation Area Suivey
. The survey in the 1nundat10n area vas carrled out to get the ' éﬁ;

information of "Undang" flood as well as "Openg" flood on the fo]lowxng

itenms.

(A).llnundatlon area

{b) ‘Inundatlon water ﬁepth _
(c)‘jDuratlon and time of 1nundat10n
(d) Plow direction and velocity

(e) Damagé

The members of survey team visited almost all the inundation areas

in the Panay rivéf basin and got the inférmation at about 300 points.

The inhabitants in the flood prone area showed cboperative'ahswérs to

the questions givén by a JICA mumber. At the time of the survey, the g
elevation of inundation water level is. roughly surveyed frem the é*
elevatlon marks on the map of 1/10 000 in scale by using a hand level.

These data eollected are avallable for maklng the flood rish map.

The summary and results of the inundation area survey are shown in

in Flgs. XIII.3~1 and XIII 3-2 and Table XIII 3-1.
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‘4. PFLOOD DAMAGE SURVEY

4.1 Procédure of Damagélsurvey _

4.1.1 Progress of the Field Research.

The 1nvest1gat10n of the flood caused by tho typhoon “Undang" on
November 5, 1984 was carrled out’ durlng 20 days in June 1985.' The in-
vestigation covercd the collectlon of meteorologlcal data, hydlologlcal

data and the damage data by the typhoon. The progress of the coellection

‘of the damage data was shown in Table Xi11,4-1.

4.1.2 Objects of the Study
(1) - Agricultural Damage
(A) Crop Daﬁage Dafa
(a) MAF (in Manila)
.(b) BFAR (in Manila)
(c) MAF (1n Tloilo City)
(d) BAECON (in Iloilo clty)
{e} NiA (in Iloilo Clty}
(f) MAF (in Roxas City)
(g)  BEACON (in Roxas City)
(h) Sugar Central (in Pilar, Asturla)
(i) NIA (in Provincial Office of NIA;.Mambusao)

(B) - Livestock Damage Data
(a) MAP (in Tloilo City)
(b) MAP (in Roxas City)
(c) Fisheries Damage Data

(a) BPAR (in Hoxas City)
(b) Mﬁnibipal Mayor's Office‘(in Panay, Panitan, Pontevedra).

(2) Bu11d1ng and’ othel damage
(A) Comprchenslve Damage Data

(a) NEDA {1n Manlla)
(b) NhDA,_Reg1on YI {in Iloile Cily)



(e}
- (d}
{e)

(£)

NDCC'(in Maniia)--

00CD (1n Manila).
00CD, Regional Center (in 110110 Clty)
00CD, Plov1ncxal Office {in Roxas Cxty)

{B) Bulldlng Damage Data

(a)

(b)
()

(a)

(e)

(£)

{g)

}SSD Reglonal Office (1n Iloilo Clty)
MSSD, Provincial Office (in Roxas City)
M3SD, City Office {in Roxas City)

Governor's Office (in Capiz)

Roxas city Mayor'é Office

Municipal Mayor‘s'Office (in Cuartero, Dao, Bumalag,
Dumarao; Maayon, Mambusao, Panay, Panitaﬁ, Pontevedra,
Sigma) '

PNRC

(C) Intrastructure

(a)
{b)
(c)
{a)
{e}
{r)

MPWH, District engineer's Office
MPWH, City Engineer's Office

'NPC {in Municipality of Panitan)

PLDT {(in Manila)
PRI {in Iloilo Citly)

CAFELCO (in Municipalily of ‘Panitan}

(D) Relief Operations

(a)

{b)
{c)

(@

NEDA, Region V1

00Ch (1n Manlla)
Governor s Office (in Caplz)

Roxas City Mayor's Office

4,1.3 Damage Data Collected

(1) Agrlcultural Damage Data

(a) Typhoon Undang Damage Report as of Novomber 20, 1984

Information Sect10n,_M1n1stry_of Agrlculture and Food

30
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(2)

- {b)

(e)

(a)

(e)

{1}

{g)

(ll)

(i)

(J)-

Flnal Report on Typhoon: Damage Cuused by Typhoon Undang, i

1984-%2-03 -

Bureauw of Fisheries and'Aquatic‘Resource_
Summary Report of Damage Caused by Typhoon Undang

Mlnlstly of Agrlculture and Food, Reglon VI

Area Effeeted and Eétima{ed Crop Prodﬁctiﬂn Losses Caused by
Typhoon Undang in Region VI, 1984

BAECON, Region VI

Monthly Volume of PALAY and CORN Harvested and Yield Per ha

in Western Visayas, January to December, 1984
'BAECON, Region VI
Typhoon Damage Caused by Undang in Mambusao

NIA, Region ¥I

_”Typhoon Undang Final Damage Report?

MAF, Capi=z
Estimated Damage to Crops Caused by Typhoon Undang

BAECON, Roxas City
Report of Daﬁages‘Causéd by Typhoon Undahg.oh Nov. 5, 19384
in Municipal Fisheries in the Province of Capiz

BFAR, Roxas City
Paddy Damage Caused by Typh@qn_Undang by Growing Stages by
Barangay . L ' -

" Municipal Mayor's office in Panitaﬁ, Pontévedra, Panay,

Cuartero, Dao, Roxas City, Mambusao, Tapaz’

_Bulldlng and Othpr Damage Data

{a)

"TIPHOON UNDANG Rellef Rccovery and Rehabllltatlon Plan
{1984-1987) Western Visayas (Region VI)”, NEDA -



(o) 1

()
(d)

(e)

(£)

(g)

(1)

(1)

(i)

{k)
1)

Damage Caused by Typhoon N1tang/Undang on Infrastrueture
Sector, Region VI™, NEDA

"Sﬁmméty]éf Proposed Infrastructure Rehabilitation Projects",
NEDA | |

"Estlmated Cost of Typhﬁon Damages on Publlc Wolks and High-
ways Pro;ects caused by Typhoon Undang", MPWH

“Comprehens1ve Report of'Typhoon Undang", Q0CD

"TYPHOON UNDANG, Rellef Hecovety ‘and Rehabilitation Plan
{1984- 1987), Caplz Prov1nce" Governor '

.“TlPHODN UVDAN&, Relief, Recovery and Rehabllltatlon Plan

(1984-198?), quas_clty"; Mayor

“Summaryzkeport of Damages_caused'by "Typhoon Undang", November

27, 1984, 00CD, Regional Office

ﬁStatus'Repdft:oﬁ‘Exieﬁt of Assistance to Victims of Typhoon
Undang in Roxas City", PNRC

likstimated Cost of Repair for ﬁamages on PRI Property caused

"by Typhoon Undang", PRI

"Summary of CAFLLCO‘S Dlstrlbutlon Line Damages" CAPhLCO

Replles to the questlonnalre dlstrlbuted in advance from the
following municipal mayor's offices; Cuartero, Dao, Duwmalag,

Maaydn, Mambusao, Panay, Paﬁitan, Pontevedra and Sigma.

4.2 Damages. by fhérTypﬁoon

4. 2 1 Tbtal Damage bv the Typhoon

TyphOen "Undang“ passed through the central part of ‘the Philippines

on November 5, 1984. In partlcular,.northern Panay Island was heavily

affected bj_its atiendant dgstruetive fqrces_Such'qé'strong gusty winds,

max imum center wind of 205 km/h (57 m/s}, and a heavy doynpour of rain.

'Accdrding to Table XIII. 4- 2,'casualties were 3, 390 persons, 80% of

'whlch ¢omes from Caplz prov1nce. There were 721 persens dead, 2,145

 'persons anured “and 524 persons m1331ng. MOSt of them éome’ from Reglon

VI, especlally in Capiz province.

<r.
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On houses, 141, 336 unlts were totally destroyed whlle 19, 740 unxts
weré partially damaged. Therefore, 221,096 unlts were affected 74% of
which comes frem Region VI. In Capiz, 78,691 unlte Were damaged, which

occupies 35% of the total damaged houses in the country.

- The worth of damaged prope;tles sueh as crops, bulldlngb and infrast-
ructures amounrts to P1.91 billion. Mere than half of the worth of damages-

takes place in Capii province.

4.2.2 Segregatlon of the Fleed’ Damage

| Table XIIX. 4~2 shows total damages in the whole country, ‘which is
caused by the typhcoh “Undang The flgures necessary for this stud),
however, is the damages caueed not by winds or tidal waves but by floods
of the typhoon in the Panay river basln.' To segregate the flood damages
from the vhole damages, the following assumptions are adopted in this

study:

{1) Agricultural Damages

A swmmary of cfop and liyesfeek damages caused by the typhoon.
“Undang"‘in‘the Western Visayas Region; excluding Negros occidental,
is previded'iﬁ_Teble XIII.4-3. The total crop damage, exeebt}sugareene,_
in the region VI was estihated at approximately 271.2 millioﬂ.peSOS with
the pr0v1nce of Caplz accounting for the hlghest percentage of 4.7,
followed by 110110 of 24, 5 Aklan of 17 0, Ant1que of 3.4 and Gulmaras
of 0.4, respectively.

With regard sugaréane'damegee; suffered bylfhe'tybhoon‘ﬁndang were

roported only from the province of Capiz and Antique as shown below.

_ Provinee ~ Affected Avea (ha) . DamagedZVQIUe'(P)
Capiz S 73,878 \ 40,189,500
Antique ' o3 : 204,000

 fotal 3,915 : 40,393,500




:i‘iie.-li&estdck and poultry damages 'suffefed by the typhoon Undang
_was.amppnted'to.un estimatgd value at abou£l9.7 milliﬁn pesos.  The
province of Capiz ﬁccbuntéd'for the highest pefcehtage of 71'2; followed
by 110110 of 12, 6, Alkan of 12.4 and Antique of 3.7, respectlvely.
Gulmaras was negilglble small,

_ 'In the égricultural ficid, the céreal, cOconut;'sugar and fish
_1ndustrles were hardest damaged by the typhoon Undang. Tn the strict
sense of the’ wOrd Lhe cause of the agzlcultu1al danages were ‘resulted
by the wlnd fload water and tldal vaves. Among the crop damages, the
annual_crops, as llke cereal and vegetableS'were démaged by the flood
watér.' The perenual crops such as ccconut mango, hanana and so on
.kere mainly resulted by the w1nd. It was reported that no less than

.Slhty percent of the sugarcane damage was also damaged by the w1nd.

Ih'fisheff marginal fi§h farmErs had ldst'almost all theif boats
and flshlng gcars thlough tw1st1ng fury of the wind and tidal waves.
The fry and flngelllngs stocked in reserve for the succeedlng crops

- were vashed away by flood waters spawned by the typhoon.

Por the flood control study the agricultural damdges caused by
the typhoon Undang segregated by . the cause of the damages through field

survey.

A surmary of agrlcultural damages caused by the typhoon Undang in
the all prov1nce of Caplz is shown in Teble XILL.4-4. '

Thé agrlcultural damages caused by the typhoon Undang in the Panay

river ba51n are as shown in Table XIII 4 5

(2) Bulldlng Damages

_ A lot of damaged bu11&1ngs are affected by compound causes, that
is, a strong gusty wmnd and a flood. ThESe buildings are considered to
'.be affected by a flood as a flood related damage, even if- they are f1rst
'destroyed by a. hemvy wind, Because even if thoy are not affected by “the
wind, the flood would undoubtfully g1ve a damage to the buildings within

the lnundatlon areas,

X
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The number of bulldlngs affected by the typhoon "Undang“ is calcu—

" lated by the river _system ﬂodel. Input data for the model are uqed

meteorologacal records gathered durlng the fleld Iesearch in June. Ac—
cordingly, the flood damage amount is estlmated on the prorated bu11d1ng

number ba31s.

(3} Infrastructure Damages
’ - .. ; . . P ‘. . ] N . . . . ) . .
{a) VYhole damages on roads, bridges and river structures are

caused by a flood.

{b) Damages on watef supply facilities are cauééd.by.a flood ex-
cept a case affected clearly'hy the wind such as a plant roof
blown off.

(e) Pamages on the rallway facilities are also caused only by the

flood.

(d) Most of electrlclty supply facilities are affected by the heavy
wind. Some parts of dlstrlbutlon are dwmaged by the flood
.secondary. Pirst roads are destroyed by the flcod and, then,
thé electri¢ity poles on- the_roads are blawn down, Therefore,
the flood damage amouni for thé pléctricity is estimated on
the basis of a proportion of the destroyéd road length to the
total length pf tge national roads.

(4) Reliefl Operations
Relief operations for people affected by the flood are segregated

from the total operations on thé'prbratgd family number basis.

4.2.3 Crop Damage

The crop damages by the cause resulted by typhoon Undang are as

follows.



By txﬁhodn

Crops By flood water
: {103p) {103p)
_Paddy 100,243 - 100, 243
Corn 1,664 1,664
-Sugar cane 40,189 75231
Pruit 13,989 -
Banana 14,794 -
Other crop (Veget.) 6,800 ' 6,800
Total | 177,679 115,938

4.2.4 Liveslock Damage

Livestock damages are as shown below.

Animals Head Value'glojPi
Buffalow 138 552
Cattle 3T 146
Swine 2,935 2,347
Goat 1,020 178
Poultry 88,977 2,580
Total 5,803

- 4.2.5 VPFishpond Damage

The fishpond damages by the cause resulted by ityphoon Undang are

as shown follow.

By tidél vaves (103P) Ef.fIOOG (1032)

Fishpond

' Milkfish - 948
Prawn - 2,816
Repairing pond - 104

. Fishing Boat B
¥ith motor 6,930 -
Non motor 650 . -

7,580 3,868

&3
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Deta1led agrleultural damages by munlclpallty/clty caused by flood
water spawned by typhoon Undang is shown in Table XIII 4- 6.

4.2.6 Building Damage

In Capiz province, 78,67} units.of residential ﬁhfldings'éré affécteﬁ
by the fyphobﬁ as shown in Tabib.X]II.df?_(l); The total loss of the
damage amounts to P284 million. The damages of reéidential buildihé
within the muniéipaiifies.related to thé Panay river basin are shown in
Table XIX1.4-7 {2). The loss of them amounts to B214,614 thousand gnd the
number o f damaged housés‘agg?egaté t6 63,376 units, which accounts for
89.0% of existing housing units., 12,513 anits in the basin would be in-
undated by the flood according to the result of the computational analysis
of-{he-river system model. As a résult, the démage caused bymthe flood
would amount to P42,373 thousand.

In Capiz province, the damages of non-residential buildings amounts
to P137 million as shown in Table XIT5.4-7 {3).: The damages in the basin
amounts to B95,224 thousand as shown in Table XI11.4-7 (4). The“number ;

- of daﬂaged non-residential buildings in the basin would be estimated at

2,300 units on the assumption that 89.0% of the total number (2,600 Units),
which is the same rate as residential building, is affected by the typheon.
1,154 unit of non—resi&ential'buildings would be inundated by lhe flood
according to the conputational analjéis. Therefére;'the damage by the

flood would aggregate to B47,776 thousand.

4.2.7 Infrastructure Damage

The total damage of the infrastructure in the basin which would be
affected by.thé flood amounts to.?31,868.as shown in Table XIII.&—S (1).
The details of each facility are shown in Tables XI111.4-8 (2) to
XII1.4-8 (7).

4,2,8 Relief Operations

In Capiz-Province, emergency relief operations has been exeeuled
since calamity occurred. A commodity assistance program for typhoon

victims of 124,201 families amounts to 34,776 theusand. Thgrcfore,



,SJnce the number of fam111es affected by the flood aggregate to 12, 523,
the commodity assistance program for fiood v1ct1ms would amount to
P3,504 thousand on the ascumption that each famxly affected by the flood

gets the same amuunt as the typhoon victims, Addlng it to the pleventlve

measures agqlnst epldemlcs after the flood, the relief operations amounts

to 84,027 thousand as shown in Table XIII.459,.

4.3 Analysis of Flood Damage.by the Typhoon

Casqalitieé in Capiz provines as of November 22, 1984 aggregated
to 2,729 inbluding missing as shéwn in Table XI11I.4-10. There are 487

confirmed death, 1965 reported 1n3urles and 277 reported missing.

.The total diréct damage ecaused By the flood to private and public
‘properties in the Pénay river basin would add up to 924?,628'th6usand as
shown in Tahlé XIIT.4-11. Crop damage accounts for 47% af the totﬁl or
Pi15,938 thousénd;"Of_the ¢rop damage, 86% is paddy and 6% ié sugar cane.
Building damage accounts for 36% or'ygb 149, thousand. Of the buildiog
damage, 47% is residential building and 53% is non-residential building.

Infréstructure Bamage amounts to P31,368 thousand;_‘This amount cor-
reéponds_to 35% of the bnilding damage of 290;149 thousand as shown in
‘Tabie XJII.A—IZ. This figure is somewhal small in compare with the in-
frastructure damage rate adoptéd;in)the nationwide flood control study,
In this study, however, SS%Iis adopted because this figure reflects the

latest corditions of facilities in the basin.
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