by

Econonic Fvaluation of Floodway Plan FW 5

Coustruction ‘Present ValueL— (P){IOG)

Ttem - Cost Cost  Benefit NPV . . Remarks
| _ (ex106) T @ (-0
1) Stretches P1+P2 1,426 830 310 -520 Downstream
: _ _ B , of Panitan
2) LP all stretches 4,418 2,573 942  -1,631 EIRR = 3%

Note: /1 At discount rate 8% p.a.

The EIRR of overall river improvement projects for all thé.strefcﬁes
of Long—tetm élan, inclusive of the floodway plan FH- 5, was assessed at
3,0%. This value slightly exceeds the EIRR of the Long-term Plan
by river 1mprovements alone, estimated at 2.8% which is indicative of
‘economic merit of the plan inclusive of the floodway in FH-S. The flood-
way FW-5 was, therefore,_iﬁcluded in the framevork of Long-tern Haster
Flan hereafter, and the river improvement project henceforward would

always presume inclusion of FW-5.
5,2.3 Multipurpose Dam Plan
(1) Identification of prospective dam sites
The following eight damn sites were'i&entified, through desk study

of the 1 30, 000 topogtaphic maps, and by reference to previous studies,

The locations of dam sites are shown in F1gure 5.2-8, namely:

. Panay A site, Panay B site, Panay C site'(Upper Panay fiver)

Badbaran A site, Badbaran B site (Badbaran river)
+ Mambusao A ‘site, Mambusao B site (Mambusao river)

Maayon site (Maayon river)

-

Anaong the adee'dam sites, the Papay A site had beeﬁ identified in
the Feasibility Study of Jalaur River Multipurposé Project by NIA and
Panay C, Badbaran B, Mambusao 8 and Maayon sites had been identified in
the previous study of "Nation-wide Flood Control Plan" by MPWH. Other
sites, i.e., Panay B, Badbaran A and Mambusao. A sites were identified
in this Study.
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(2) Preliminary selection

Reconnaissances and surface geological investigations were carried
out at these dam sites, and preliminary planning of dams and hydropower
generation was made on the basis of 1 : 10,000 topopraphic maps, using

estimated runoff data for each dam site,

The results of the investigation énd studies are summarized in
Table 5.2-3. Based on the above information, the following four sites

were ruled out from further study,

Panay A site Though the results of the preliminary planning

were promising ,.the geoldgy of the dam site

is not favourable; the site consists of poorly g
consolidated conglomerates while extraordinary

water leakage was recorded in past drillings.

Badbaran B site : Tﬁe site is situated in a limestone zone. The
rock appears to be cavernous and springs were
found near the site. (N.B.: Badbaran A dam site
in an upstream reach was found to be outside the

limestone zone.)

Mambusao A site : The catchment area is small (73 kmZ) and geology
at the dam site is not favourable. Moreover,
cost index value per storage (dam construction

costftotal storage) is low.

Maayon site : The catchment area is relatively small (140 kn?). ‘i

The cost index value is not good, either.

Hence Panay B site, Panay C site, Badbéran A site and Mambusao B site
were selected for further study. The location of four dams is shown in

Figure 5,2-8,

{(3) Development plan of dams preliminarily selected

The development scales of the selected dams were optimized to take
account both ef flood control and hydropower gemeration, Allocation_of
storage capacity was made on the basis that flood control should be
given priority. Of the four sites, Badbaran A and Mambusao B dams were
planned for the single purpose of flood éontrol, since inadeguate storage

could be allowed for power generation.

&
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The general features of the selected dam plans are shown in Table 5.2-4

and summarized below:

 General Features of Preliminarily Selected Dams

Ttem Panay B Panay (}-qu Panay CI2 Bad:arag Mamgusao
Type of dam ' Concrete Concrete ;Concrete " Roekfill Combined
gravity gravity gravity ' C. gravity
: & rockfill
Catchment area (km2) 239 509 509 258 217
Height (m) 52.4 39.1 34.3 30.9 34.7
Flood contrel . : :
storage (106 m3) 33.8 144.8 130.2 38.0 - 31.5
Water utilization . : :
storage (10% n3) 30.5 252.3 127.6 - -
Installed power (kW) 7,100 11,000 6,800 - -

Notes: 11_ In&ependent scheme
/2 Combined with fhe'Panay B dam

The'fiood regulating capacity of the dam plans is summarized in

Table 5,2-5.

(4) Flood control effect of dam plans

A Flood flow analysis for downstream reaches was made faking into
account flood regulation effects of ‘each dam plan. | From"this, the
flood flow dlscharges and flood water levels at the Panitan base p01nt
are shown in Table 5,2 6, and flood peak discharges for 2—; 5~, 10-,
25— and 100-year floouds at major base peints along the Panay mainstream

are summarized in Figure 5.2-9 and flood water levels are 111ustrated

in flgure 5.2-10.

The figures suggested the‘following:

1) The flood control effect of the Panay C dam would be largest,
followed by the Panay B dam, Badbaran and Mambusao dams. It Is
noteworthy that the flood control offect of the Mambusao dam is

very small; though the Mambusao dam would cut the peak'inflow
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flood of 1,770 m3/sec te 885 m3/sec in casc of a 100*year
flood, the flood control effect at the Panayﬁ-Mambusao'junc—
tion would be almost nil. Flood dischargé reduction would only
be 20 m3/sec (from 2,720 m3/sec to 2,700 m3/sec), due mainly

to substantial natural retardation effects in the dowmstream

reach,

ii) The flood conteol effect in terms of the peak dis¢harge
veduction would gradually decrease in the downstream reaches.
In case of the Panay B dam, the peak discharge reduction for
a 100-year flood would bhe 180 m3/sec at the Badbaran junction, while
it would further drop to 60 m3/sec at Panitan. This tendency

is common to all other cases.

ii1) Decrease in the flood water level is not much different in
the cases of small floods and large ones. In case of the
Panay B dam, the decrease in the flood water level.at Mambusao
junction would be 0.2 n in the case of 100-year, 5-year and a

2-year floods. This tendency is common to all other cases.

(5) Construction cost of dam plans

The construction costs of the dam plans were estimated on a finan-
cial cost basis at the price levels of 1984. The estimated costs of the

plans are as shown below:

Construction Cost of Each Dam Plan

(Unit: ¥x106)

Construction
cost
Panay B dam 471.,2
Panay € damiL l,b&d.?
Panay € damig : _ 834.3
Badbaran dam 353.2
Mambusao dam 438.7

Notes: /1  Independent scheme
/2. Combined with Panay B dam
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(6) Economic evaluation of each dam plan

The construction period of the dam and power station was assumed
to be 5 years as stated earlier. Disbursements of the construction cost :
would be 0% in the first year; 15% in the second yeat, 25% in the third
year, 30% in the fourth yecar and 20% in the Fifth year. The annual amount
of the operation and ﬁaintenahce cost is assumed to be 2% of the economic

construction cost.

The benefits of the ﬁroject comprise the flood confrol'benefits and

power benefits. The flood control beanefits were assessed by the method

; described in Subsection7551.3. The power benefits weve assessed by the
{z two components; capacity benefit and energy benefit. The unit capacity

benefit was assumed to be P2,340 per kW and unit evergy benefif P1.255
per kWh. The method applied to the benefit estimate is shown in Section

7.2 of Appendix V compiled in suﬁporting Report II.

Economic evaluation was made from the costs and benefits estimated

above. The results are summarized below:

Economic Evaluation of Each Dam Pian

Pam Plan Present Valueil (?2:%95) B/c EERR
Cost ‘Benefit NPV : %
> Panay B dam 345 455 10 1.3 10.8
J?' Panay C dam 687 601 -86 0.9 6.8
banay G dom 740 709 31 Lo 7.6
Badbaran A dam 213 55 ~158 0.3 {2
Mambusao B dam 290 28 -262 0.1 -
Notes: l;_ At discount rate'of 8% p.a-
2 - indicateé no EIRR value.
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As shown in the table in the previous page,'thé economic merits are
in the order of Panay B, Panay G, Badbaran A, Mambusao B dams, if the dam
plans are to be ‘implemented alone individually. With respect to the
Badbaran A and Mambusao B dams, since economic indices were very
low (EIRRs were even lower than those of the river improvemeat + floodway

plans), they were eliminated from further considerations.

5.2.4 Combination of River Improvement and Dam Plans

{1) Alteranative composite plan

The copposite flood control plans are the combinations of a dam or

st

dams and river improvement plans. In this Study, four plans were con-

templated as given in the table below,

The four plans below include all the combinations of prospective dam
plaus and river improvement plans, while other combinations with less

favourable component plans were discarded at this Study stage.

Contemplated Alternative Combined Plans

Alternayive _ Pam plans River
composite Panay B Panay C Badbaran A Mambusao B  improvement
plan dam dam dam dam plan
DR-1 * ®
DR-2 : **Q * é
DR-3 Sk % %
DR_aig * * * * *

Notest #* Contemplated plan.

/1 Panay C independent plans; others are all combined with
the construction of Panay B dam. :

/2 A case for reference of the development of all the four
dams {though Badbaran A and Mambusaoc B dams were not assessed
favourable).
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(2) Flood control effect of composite flbod contral plans

The composite plans of dams and river imprbvement would &e‘potent—
jally more effective for flood cohtrol.than the 1ndéﬁéndent_imp1ementa—
tion of a dam and river improvement projeéts. 1f combined with dam plans,
the required hEight of dykés along the river channel could be lowered
because of the reduced flood flow by retentlﬂn in the reserveoirs, without

relaxing the target protectlon level

The Flood control effect can be simply evélﬁafed by'the.flood level
and discharge at.tﬁe base statiohs;' These data at the Panitan station
are given in Table 5.2-7. Figures 5.2-11 to 5.2-12 illustrate the flood
discharge and watér levels at several points along‘the mainstream of the

Panay river.

(3) Economic evaluation of composite dam/river improvement plans

Regarding the schedule of development of the component projects, the
following principles were applied. If two dams are to be constructed,
the construction work on the second danm would be started 4 years after
commencement of work on the first dam. If a river improvement plan is
combined with a dam. plan, the_constructlon work for the river improvement

was assumed to start 3 years after commencement of work on the dam.

The economic evaluations of the comp051te fiood control plans wete
conductcd by using the cost and benef1t estimated for each plan. The

results of the evaluation are given below.

Economic Evaluation of Combined Plans

o Construction  pragent Valueld: (2 x106) ' EiRRT
Alternative Cost - “B/C 1)
: l(P:{106) C?St Benefit NPV . e
DR-1 Cohg236 2,352 1,357 905 0.56 4.5
DR-2 5,223 . 2,621 1,432 -1,189  0.55 4.2
DR-3 5,418 2,643 1,514 -1,130 0,57 hoh
DR-& . 5,837 2,840 1 468 -1,37t- 0.52 3.8

Note:- /1 At discount rate 8% p.a.
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5.2.5 Formulation of Long-term Plan

{1} Selection of Long-term Plan
The results of economic evaluation on facility alternative plans

contemplated in Subsections 5.2.2 to 5.2.4 are summarized below:

Economic Evaluation of Facility Plans for

Ldng~term Plan

Construction /3

Alternative Cost NPV EIRR
' (® x 106) (2 x 105) (%)
River improvement only 5,593 “1,771 2.8 )|
River impr.-%floodwaysig 4,418 -1,42% 3.0
River impr;i—floﬁduays-kdamsii
- Alternative DR-1 &,234° -495 4.5
~ Alternative DR-2 5,223 ~1,188 4.2
~ Alternative DR-3 5,418 -1,130 | 4.4
- Alternative DR-4 5,837 -1,371 3.8

Notest /1 At discount rate 8% p.a.
£2  Tocluding floodway plan FW-S.
f3  TIncluding power facilities.
As shown above, the alternative facilxty plan DR-1, which
includes the construction of Panay B dam, is best rated in terms of NPV
{though negative) and EIRR. Subsequently, the facility plan DR-3, which z:
includes construction of Panay B and Panay € dams, was alwost compatible, '
although it would not be conceived as equally desirable as DR-1, because of its
associated social problem (submérgence of 40 km? area, including Tapaz town).
This Study, therefore, proposes alternative DR-1 within the framework of
the Long-term Plan. Cost-benefit in&ices by proposed protection areas
are summarized in Table 5.2-8. The diapram of flood flow distribution
with DR-1 implemented is presented in Figure 5,2-13.

(2) Implementation of Long-term Plan

The EIRR of Altermative DR-1 is estimated at 4.5%, which is relatively
low. Therefore the implémentation of the Long-term Plan would not be Justi-

fiable under the current econonic conditions.
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As future economic activity in.the river basin inéfééseé,.thé'COSt of
flood damage will naturally rise but implegentation of the Long-teim Plan
will have to waiﬁ until the economic con&itidn in the river basin will be
ready to justify the plan., According to a prelinminary estimatiOn made
in this Study, the carliest year for work commencement that would justify
the plan, i.e. EIRR of more than 8%, will be around the year 2020.

This Study thus concludes that the Long-term Plan, whiChIwOUId 1né1udé
a large-scale construction work, should be commenced only when the '
flood damage potential has risen to a level that would justify the
implementation of the Plan. The fqllowiqg subsections will present the

cOnsideratiohs as to what short-term measures should be enacted.

:5 - 18



5.3 TFormulation of Mid-term Flood Control Project

In the preceding Section 5.2, an oyerall framework ¢f the Long-term
Flood Control Master Plan (LP) was developed. The economic viability of
the Mid-term Plan, which would provide protection level againét a 25-year

flood, was then assessed within this same framework.

5.3.1 Evalyation of Mid-term Plan

In Subsection 4.2.2 of Chépter IV, the target of the Mid-term Plan
was set at relief of flood damage for about 70% of the population presently
susceptible to flood damage. ‘The protection priority areas of the Mid-term
Plan, selected to achieve this target, were those defined as action areas
iﬁ Alternative-3 discussed in the preceding Subsection 4.2.3. On the basis
of this objective action area (Altermative-3), a comparative study was
conducteéd to confirm whether the facility plan selected in the long-term
master plan would be still viable in the Mid-term Plan level protection

works., The following three facility plan alternatives were compared:

Alterpative Design Discharge
: Plan Proposed Facility at Panitan
MP-1 River improvement alone¥ 2,750 m3/s
MP-2 River improvement® + _
Panay B dam _ 2,670 m3/s
MP-3 River improvement* + Panay
B dam + Panay C dam 2,270 m3/s

The results of economic evaluation are summarized in Table 5.3-1, in
which the MP-2 plan was evaluated to be most favorable. The facility
plans included in the MP-2 are consistent with those proposed in the

long-term plan.

The results of economic evaluation for the MP-2 plan are detailed by
river stretch (sub-area) in Table 5.3-2, On the basis that whole portions
of the MP plan is iwplemented, the overall EIRR is assessed to be 6,7% and,
therefore, the implementation of the project would not be justifiable under

the present damage potential conditiom.

#Incl. Cogon floodway
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A preiiminary estiﬁatiqn suggested  that the Mid-te;m Plaﬁ would only
be economically viable'(EIRR to be mofé than 8%) when the works were
commenced around the year 2020 and completed around the Year'2030. This
tining is almost same as that assessed for the long_term'plan, This
implies that there is no merit of advanéed impleméntatibﬁ of the Mid-tern
Plan, abeading the Long-term Plan. It is noted however that this is the
case of implementation of the whole portion of thelﬁrqﬁééed Mid-term Plan
and the situation would be different if the selccted plece-mill works are

implemented. This will be examined.in the next subséction.

5.3,2 Evaluation of Piece-Mill Works

Subsection 5,2.5 revealed that the Yong~term plén 1evél.profecti¢n
work (100-year design flood) would be justifiéble for i@pieméhtation around
the year 2020. 1In this case, the mid-term plan level preotection wbrk should
preferablyrbe completéd before 2015; otherwise, the service period_of the

completed works will be too short.

Assuming that polder plah is implemented aé 4 towns (Dao, Cua¥tero,
Sigma and Mambusao) under the Short-term Plan programs {Sce Subsection
5.4.4), the economic viability of river improvement works was_téassessed
by river stretch as given in Table 5.3-3, in which flood damage reduction
benefit attributable to the polder plans was excluded., A possibility"
conceived was that river improvement works in specific stretches might
become viable when damage pbtential in the area incredses in future. - The
same possibility was also considered for some of polder plans other thaﬁ

those selected in the Short-term Plan.

The viability of those plece-mill works was evalua;ed.by'vatying'the'
timing of completion from year 2000 to 2015. The results of evaluation
are summarized in Table 5.3-4, The table indicates that the following

works Qill be viable for implementation as mid-term projécts.
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Piece-mill Projects Justifiable
as Mid-term Implementatipn Works

Construction Timing

Work Cost of
(106 Peso) Completion
River improvement work
~ Stretches P1 and P2 999 2010
Polder plan
-~ Maayon 49 2000
- Jamindan 39 2000

—- Dumarao 58 2015

The above timing is still teantative subject to re-examination in
conbination of the'preceeding.short"term ﬁrojects which is described in

Section 10.2 of Chapter X,

5.4 Short-term Provisional Flood Control Plan

5.4.1 Polder Plan

Flood damage poteniial is naturélly.high in major towns wheré residents’
properties are concentrated. Hence, proteétion of the majdr towns and
villages should be given priority in the Short-term Provisional Plan. For
this purpose, polder dykes were proposed for the facility plan. The

polders were designed against a 100-year flood,

There are 12 major towns/villages in the fleood vulnerable area with
locations as shown in Figure 5.&41. Polders were planned for all these
12 touns/villages, The construction cost estimates and results of

economic evaluation are shown in Table 5.4-1.

The results of economic evaluétibn shoﬁed.that the polder plans would
have EIRR values of more than 8% at the 6 towns/villages of Pontevedra,
Panitan, Dao, Cuartero, Sigma and Mambusao. Protection by polders,
therefcre, of the above 6 towns/villages are worthy of consideration in
Shdrt—term Proyisional Plan. Subsection 5.4.4 will further discusé this

specifically.
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5.4,2 Riyer Improvement = Dam Cﬁmposite Plan

As discussed in Subsection 4,2.1 (?), two design prdtecinn.IQVels,
namely against a 10-year flood (Plan SP-1) and a 2-year flood (SP-2),
were contemplated in the Short-term Prov1sional Plan. Facilities to be
constructed_fot the two alternative plans would be compatibie with those .
conceived within the framework of the Long-term flan. In estimating the
flood control benefits, the préportidn attributable'to the proposed |
polder dykes.will be taken aside, as discussed in'SubsedtithS.ﬁ.l_achg, on
assumption that they would be constructed prior to iﬁpiementatibnfof tﬁe

plans. Tables 5.4-2 and 5.4-3 summavize the reSDlts'bf.eéonomic comparison.

5.4,3 Other Plans for Specific Areas

{1) lmprovemeant work of existing Mambusao weir

The ex1sting Mambusao irrigation intake weir is situvated about ? 6 km
upstream of the Mambusao town. This is a 4.5 m hlgh fixed weir, and ‘the
backwater of the weir would obviously raise flood water levels upstream.'
This plan would have the existing weir lowered to 2.5 m in height;'and'wcﬁld
expand the channel capacity (up to the 10-year flood) by dredging the
2 km stretch both up and downstream of the weir and hence decrease flood
water levels upstream of the weir. A 2.5 m high collapsible rabber dam
would be installed on top of the improved weir, to maintain the present

pondége level for normal operation.

The results of ecomomic evaluation for this plan is shown in Table
S.4-4. This plan is eliminated from further consideration, since the
economic index is not satisfactory.

(2) H1den1ng of bottleneck sections at Cuartero and Dao

According to the investigation of the flood in’ November 1984 - (Undang

_Flood), ‘the flood flow was retarded by the bottleneck sections at Cuartero .

and Dao, and the backwater thereof heightened the water levels in the
upétfeam reaches (fefgr:to the longitudinalrseétion of flood waﬁer levels
shown in Figure 3.5-3). This plan is intended ﬁo widen the tiver channel at
these critical sectibns, and thus lover the water levels in the upstream
reaches. Nevertheless, this plan'would.in'turn.create a déféct by
increasing the outcoming peak discharge in the lower reaches. The
associated effects of lowering the water levels and increasing of peak

discharge in lower reaches are summarlzed below,
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Change in Water Level and Pischarge by Widening
of Cyartero and Pao

Upétream Water Leyel

Yownstreamm Discharge

(B, m) {m3/sec)
Probabie " Cuartero Dao Panitan
Flood _ :
Present Eigiiizg' Present Qigigizg Present wigizigg
100-year 18.9 15.1 15.8 15.5 2,670 2,980
50-year 17.8 14.2 15.1 14.6 2,670 2,540
25-year 16,6 13.3 14.2 13.7 1,830 2,020
10-year 15.1 12.4 13.2 12.7 1,360 1,470
5-year 13.9 11.6 12,1 11.9 1,040 1,110
2-year 12.8 10.7 11.3 10.9 790 840

Table 5.4"4.presehté the results of cost-benefit analysis of this

pian, The evaluation indicated that this plan would not necessarily be

advantageous.

(3) Fxpansion of channel capacity at Panitan

The same problem of backwater as in Cuartero and Dao is caused at

Panitan section., HNevertheless, the expected disadvantage of channel -

widening is overwvhelming, because of the additional damage which would

arise in the areas downstrcam. Hence the river improvement of the down-

stream reaches, which was examined in Subsection 5.4.2, would be the

prerequisite of this plan,

(4) Elimination of inundation in lowlying areas along Balacuan river

At present inundation in the lowiying areas along the Balacuan river

is apt to be prolonged, due mainly to insufficient channel capacity in

the ‘lower Balacuan river (particularly at the existing Sigma-Cuartero

road bridge). " In the case of the 1984 flood,.the flood flow was retarded

in the lowlying areas for about a week after the water level at the

Balacuan outlet fell. Recently, a new'bridge has been under construction

in Ordgr'td widen the river channel at the bridgé,.and_this will be

effective in shcrtening.inundétion period in the 10w1ying.areas.
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Notwithstanding the above, the inundation in the lowlylng areas
along the Balacuan river would not be eliﬂlnated unless the overflow
from: the Mamhusao river and the backwater of the Panay mainstream were
also treated. In this sense, flood protection in these lowlying areas
will not be easily dealt with in Short ~term Plan. This Study concludes
that this plan should be included in the COn31derations Eor LP

5.4.4 Selection of Short—term Provisional Plan

Among the five alternative’ protection pro;ects set forth for the
river improvement plan for SP (refer to Tables 5. 4-2 and 5.4~3 fo¥ their
descript1on), S5P-1B was rated most faverably in term of its economic
index, The areas protected by SP-1B are aleng the stretches Pl and P2,
both dowastream of Panitan, These areas, therefore, were selectéd'for

the action-area of Short-term Plan,

As alternative measures of flood damage mitigation for these areas,

the following three cases were conceived:

Case-A :  River improvement

The EIRR value of SP-1B was evaluated to be 9.4%. A further con-
sideration was that the implementation of its river improvenent.
work would realize positive conditions prerequisite to irrigation
development of the Panitan — Panay aiea. The two projects above,
therefofe, should be evaluated as a package. As summarized in
Table 5.4-5, the EIRR of the river improvément and irrigation in

combination was assessed to be 10,1%,

Case-B ! Implementation polder plans at Pontevedta and Panitan

This plan would have the Pontevedra and Panitan towns alone protected

by polders, and leave the rest of thé.éréas in the preseat condi-
tion, .In this case, the damage reduction associated with SP—lB 
above was accounted as the penalty of this plan in comparison
with Case-A above;-siHCe the areas without protective measures
would remaln susceptible to:flood_daﬁage. - The results of com-

parison are shown in Table 5.4-6.
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Case-C 1 Non-structural measures cnacted

This plan would suspend bofh of the river improvement and polders,
and leave all the areas in the presént condition. Because all the
areas above would continue to be prone to flood damage, the -
penalty at the amount of the expected damage reduction of SP-1B
would be impesed in compariéon , as enployed for Cage—B above.

The results of comparison with Case-A are shown in Table 3.4-5.

As indicated in the comparison index in Table 5.4-5 (NPV), Case-A

was assessed to be more economically favorable than any of the others.

The selected projects for Short-term Provisional Plan for flood
contrel (structural measures), based on the above considerations, are

sumnarized in Table 5.4-6.

5.5 Contemplation of Non-structural Measures

In materializing non-structurél measures agailust floods, consideration
would have to be given to various SOCio—économic statistics, reglonal
land uses and detailed records of past floods., In the present study, only
preliminary basin-wide assessments could be made, since more refined
discussion on the non-structural measures would require much more detailed

information.

5.5.1 Alternative Plans of Non-structural Measures

(1) Flood plain management

In the present flood vulnerable area, there are possibilities of
progress in land use development, agricultural production and enhancement
of propefty values at a certain rate of growth. This would mean that
- the damagé potential within the flood vulnerable area will gradually
1nCréase.' This plan intends to restrain the future growth of damage
potential by regulations'éﬁd-administtative guidelines. Specific measureés

would cover:

~ Designation of flood vulnerable area (by ranks of damage frequency
and risk grades) ' '

- Management of development within the flood vulnerable area

- Instruction and propagation to residents
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effective
(a)
g
)
(c)

Ao,
Womey

plan is applicable basically teo all areas, but would be most

in areas withnhigh futurexdamage ﬁotential.

Assumption of development in flood vulnerable area

(If development regulation and propagation are not

enacted.)

- Population, property and agricultutal production Wlll grow
at 1/4 of the rate of wnon-flooded areas; 1.e., the. damage

potential will grow at the same rate.

(If.development regulation and oropagation'are enacted.)

- Damage potential growth will be constfained to the haif of
the above. Most of the future development 15 deemed to take

place in non- -flood areas.

Assessment of beneflt

The benefits aecrulng from the development regulation wlll be

the difference between the two cases above, which wou]d be equi-

valent to the incrcase in future damage potential in the flooded areas.

Estimation of cost
i) Cost of managlng dev010pnent

The salarles of personnel for development regulatlon and’

propagation, cost of bu11dings and equipment and others
will be expended throughout the nanagement peried.

Table 5.5-1 presents the estimated. cost..’

ii) Comﬁflation of maps for management
Detailed ﬁaps_(say 1/2,590).of the flood vulneratle areas
will need to be comoiled for management. The cost of
mapping will be expended during the first three years,
The estimated cost is shown in Table 5.5-1.

(2) Structural changes to buildings

This

tmeasure would 1nclude structural changes to buildings. such-as -

making higher floors, dykina around buildings. and/or elevating ground

i@ by land fill, where raising of structures and fill was assumed to be
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about 1 m high. By devising such measures, the property damage could be
relieved in case of shallow:fIOOding iess than 1 m in depth.

These measures would.bé effective in the areas described below:

- Areas with relatively few residents, éparsely built-up
~ Areas with no substantial agricultural damage

- Areas with light flood damage} i.e. inundation area by shallow
and affiuent flow '

{a) Assessment of benefits

Reduction in building and property damages in the concerned
areas will be assessed as the benefit of this measure. No
reduction will he achieved in damége on agricultural land,

‘public facilities, nor indirect damage.
{b) Estimation of cost

Suhsidies to promote structural changes to a high floor and/or
elevation of ground by land fill are accounted as the cost of

this measure. The estimated cost is shown in Table 5.5-1.

{(3) Alteration of land use and removal of inhabitants

This plan would have the land use altered, say from paddy field
to rubber or oil palm, or have the inhabitants removed out of the inunda-
tion areas, for the purpose of reducing the flood dapage. Such measures

would be effeﬁtive particularly in the areas described below:

- Areas without intensive land use,-pérticulafly of rice cropping
{since extensive land use alteration would be difficult in

practice)
- Areas inhabited by few people
- Areas prone to fatal damage {need for removal would be high in

such cases)

Since the areas in the Papay river basin is extensively used for
rice cropping, enforcing of the alteration of land use would be imprac-
tical in view of the réglonal ecoromy. In addition, despite the inflicted
flood damage; the net production of the agricultural land including paddy
fields at present 1s still positive. ‘faking the above into account,
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alteration of land use would not appear to be a viable measure, -

Hence, only relocation of residents will be positively contemplated.

(a)

(b)

Asségsment of benefits

Since this plan would remove the houses ‘and associated

' struetures to non—flooded areas, “the reduction in flood

damage ‘on the buiidings, public facilities and related

indivect damage s the benefit of this measure.

_ Estlmation of cost

" The cost of this measure would comprise:(i)“reloeation cost of

buildings and ‘facilities and (i1) acquisitiou cost of new land.
The estimated cost is shown in Table 5.5-1.

$.5.2 Evaluation and Selection of Non-structural Measures

The cost- benefit indices for the aboVe fhree altefoaiive measures

were assessed for each of the protection areas. The results aré shown

in Table 5.5-2, based on which the follow1ng would be recommended

(a)

Flood plain managementi

The measure vas evaluated to be eeonomleally viable in several
sub- areas, ‘and moreover the b381n~wide appl1cation of the measure
would also be’ worthy of conSLderatlon in view of a positive value
of.NPV {liet Present Value) for the ﬁhole basin. In principle ,
this owasore, once to be'ieplenented,'should cover a sufficieatly
large area to make the measure cffective (if the measure is
enforced only in limited areas, it will merely_resuit_in shifting
the developuent activities to other fleed prope areas where no
regulation is enforced yet). As the implemeutetioﬁ of the
measure requires only smell capital costs, it would not cause

exessive budget burder to thé implementing egeney:even'if a

“wider atea is proposed for implementation. ~These suggests that

the measure should be enforced far the whole besin are¢a as a
lot, rather than for the limited areas for which positive net

benefit was proven ian Table 5.,5-2.
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(b)

Structural change of buildings

This study revealed that the overall attractiveness of this measure

would be small, as repreéented by relatively low economic returns.

One of the reasons for this negative conclusion seems that the
measure is effective only for small floods with {nundation depth
" of less than 1 m and therefore, the damage reduction effect is

relatively small,

It is noted however that the present evaluation is based on analysis

for relatively large study unit aveas (23 sub-aréas) and the

evaluated results represent the average value for these large

areas, More detailed evaluation, which should be made for small-

divided arecas, may reveal that the measure may be economically
justifiable in some local areas where only shailow flooding is
ﬁreddminant. This should be examined as one of detailed survey

items in the subsequent feasibility study.

(c) Relocation of housings

Table 5.2-2 indicates that this measure would be feasible in two
sub-areas; Y1 and M3 (ekcluding Mambusao town). Accordingly,

this study proposes the measure to be implemented in these two

areas, Nevertheless, practicality of the plan should be ascertained

in the.subsequent feasibility study based on detailed inventory

survey of buildings in the areas.

The proposed non-structural measures are indicated in the rightmost

column of Table 5.5-2.

5.6 Installation of Flood Fbrecaéting and Watning'System

This meéasure would bé effective in the Panay river basin in that
some part of flood damages on property and human lives would be eliminated

by advance knowledge of the occurrence of floods.

Identification of the'incéptidn of floods in the upper stretches

at an early stage is the most practical and positive way to forecast
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inundation downstream. It is proposed as a first-stage program that

staff gauges be installed at_the major points in the upper and middle

reaches of the river, so that occurrence and depth of flooding can be

predicted by a stage correlation technique. This, will be followed b?

the installation of a comprehensive. telemeter system, ance the flood '
runof f character13t1cs and. flood level correlations have. been firmly
established on the basis of several years' records collected by staff

gauge measurcments,

Figure 5.6-1 " Presents the disposition of staff gauges, rainfall
gauges and telemeters to be installed. '

{a) Assessment of benefits
The benefit that would accrue from a forecasting and warning
system is generally difficult to assess without conducting a
detailed field survey of effects. Thus only a pre11minary
assessment was made in this Study. The precedents given below

for similar projects were referenced in estimation:

- As an empirical estimation in U.S. A, emefgenéy planniﬁg
based on a flood warning system was reported to eliminate

a minipum of 5% and often 15% of total damage.

- Ina study of the_Kelanten'rive; of Malaysia, damage_reduc—
tion corresponding to 25% of removable property, such as

furniture and households effects, was assumed to be practicable.

" In this Study,‘the benefit was assessed for trial by whicheﬁer

the smaller between 5% of total damage and.25%,of.property damage.

(b) Estimation of cost

The estimated cost is shown in Table 5.6-1.

Economie evaluation of the flood forecasting and:warning'system was

‘made on the baeiszof the eStinated cost and beﬁefits. The 1esu1ts are shown

in Table 5.6-2, With the EIRR of this plan being assessed as 4.7% the
implementationtﬁ'this measure would not be economically justifiable.

Nevertheless, flood hydrological data’ w111 he essential for pr0per
operation of flood control faC111t1es both structural and non—stiuctural
For this reason, the f£lood forecasting and warning systen is pr0posed as

an integial element of structural/non structural flood cantrol plans.
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5.7 Formulation of the Flood Control Froject

The flood control measures worthy of implementation have been considered
in Sections 5.2 through 5.6, within the frameworks of Long-, Mid- and '
Shortuterm'Plans. Details of the specific measures are consolidated

in Table 5.7-1, and summarized below:

Proposed Flood Control Projects of Long-, Mid- and Short-term Plans

: Long-term Mid-term Short—térm
P
roposed Project Ylan (LP) Plan (MP) _ Plan (SP)
Design flood 100-year 25-year 10-year
Facility plan i
River improvement work 115.5 km 22.1 km 22.1 km
Dam construction
- Panay B dam ® * *
Polder dykes ) , - 7 towns 4 towns
Non-structural measures % * *
Flood forec./warning system % & &

Notes: * Contemplated

— Not contemplated

As discussed before, Long-term Plan and Mid-term Plan would not be

economically justifiable under present condition (i.e., EIRR less than

A,

8%}, Therefoxe it is approﬁriate that Short-term Plan which would be
economically viable should be implemented first, and later be upgraded

to the levels of Mid-term Plan and further to long-term Plan.

Implementation Stage Proposed Project
st Stage Work Tuplementation of Short-term Provisional Plan
Znd Stage Work Upgrading to Mid-term Plan'level
3rd Stage Work Upgrading to Long-term Plan level

Details of stagewise implementation program will be given in

Chapter X.

G
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CHAPTER VI.  AGRICULTURAL AND IRRIGATION DEVELOPMENT PLAN

6.1 Prospective Development Plan

6.1.1 Development Concept

The basic concept for agricultural and ifrigatidnfdeﬁelopmént in

the Panay River basin would be to éxpaudlricé.production By impfoviﬁg_the

unit yield of paddy production by efficient and,ﬁrodubtiVe use of land and

by expanding the area of irrigated 'and. Consideratien is given to the

following items:

(a)

(b)

{c)
{d)

(e)

Consistency with the government development plan,
Rice marketing to outer islands,

Increase of farmer's income,

Profitability of rice, and

Incréase of employment opportunity,

The stfategy for agricultural aad irrigation development is thus formulated

to increase rice production as follows!

(a)
®

(e)
(d)
(e)
(£)

(2)

To introduce improved irrigation farming practice,

To provide approbriéte agricultural extension and supporting

services,

To develop the‘existing irrigator’s groups into a functional

and viable organization,

To provide irrigation facilities torsupply stable berennial

irrigation water to the potential irrigation éreg,

To improve and rehabilitate the eiistiﬁg-irrigation systems

to raise productivity and'éropping intensity,

To integrate the éxisting P13 which are'diépersed élong'the Panay
river, ' ' ' : '
To.prbvide adeduatéfdrhinége facilities to rédUCé_démage

associated with inadequate drainage and floods, and
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(h) To introduce a wore effective operation and maintenance system
as well as a water management system after completion of the scheme.

6.1.2 Selection of Irrigation Scheme Area

In order to select the irrigation scheme areas, the potential
irrigable areas were first delineated in the river basin as shown in Figure
6.1-1, taking into consideration the scils, topography, 1anq suitability

class and present land use.

The potential irrigable areas were next classified inte KIS, CIS and
PIS from consideration of the total area, present irrigation conditions,

availability of water and possible intake sites for each potential area. {3

The potential irrigable areas and classification of the irrigation

schemes thus identified are summarized as follows:

Potential Irrigation Area in Basin

Potenfial Classifica- Existing
Location - Ixribable tion of Irrigation
Area (ha) Scheme Area (ha)
(1) Tapaz 500 - CIS 190
(2) Dumalag 500 CIs ' 250
(3) Dao-Panitan 1,500 . PIS ' 790 _
(4) Panitan-Panay 3,400 NIS 1,590 5
(5) Lemery 700 CIS , 250
(6) Dumarao 550 - ¢IS 90
(7) Cuartero 650 cls _ 30
(8) Jagnaya : 400 CIS 90
(9) Mambusao 2,500 NIS 1,640
(1¢) 1Ilas 1,000 : CIS 720
Total 11,700 5,640

Out of the above potential areas, the Panitan-Panay area and the
Mambusao area were seiected as the candidate projects for NIS developmént,

since both areas already possess existing irrigation service areas of more
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than 1,000 ha. After planning the irrigation canal layout, the Panitan-
Panay schemé_area was ultimately determined as 3,250 ha and the Mambusao

area as 2,145 ha,

6.2 Presént Conditions in Proposéd Irrigétion Scheme Areas

6,2.1 Physical Status
) Pahitan-Panay area

The Panitan - Panay irrigation area encompasses a gross study area
of 6,000 ha. The study area is on an alluvial plain along the lower

reaches of the Panay river.

-The soil in the study area is malunly alluvial,'suitablekfor
rice cropping, and covering an areas of 4,650 ha or 78% of the
study area, Land suitability for agricultural development is bigh, parti-

cularly in areas with alluyial soils, as shown in Figure 6.2-1.

Taking t0pographié-conditions into account .and eliminating
areas to be oécupied by fload control works; a total area of 3,250 ha
is proposed for development as NIS, ' In this proposed irtigation area,
1,600 ha have'already been developed.as ?ISS, which has become outdated
and maifunctidnal, and compounded ﬁith probléms of improper distribution
and salinity of irrigation water and high'qost of O0&M,  Thus the:prOposed
irrigation scheme would 1ntegfate the_existiﬁg PISs as part of the
proposed NIS, |

(2) Mambysao area

The Mambusébzarea extends on both sides of the Mambusao river, a
tributary of the Panay, and has’a gross area of 4,000 ha. The area
consists of alluvial plain, natural levees, depressions, swamps and hills,
The area slopes gently eastward, and is drained by creeks and small

rivers.

The soils are mainly alluvial and fertile, covering some 3 200 ha
or 80/ of the study area. Land su1tab111ty of thc ‘area for agricultural
developmeut is high as shown in Figu1e 6 2-2.
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In the Marmbusao area, a total area of 2,145 ha is proposed for develop-
ment. This includes the existing run-of-the-river Mambusao RIS {1,440 ha)
and potential irvigation areas in the outer areas or elevated places.

The proposed irrigation plan would COmbrise the rehabilitation of the
existing intake facilities and canals, and implementation of extension

works.

6.2.2 Present Land Use

Présent land use in the Panitan - Panay area was determined mainly

v,

by interpretation of available aerial photographs. The lowlands

in the Paniten -~ Panay area have been developed for rice cultivation close
to the potential maximum extent, with frrigation water supply in sonce
paddy fields. .The paddy area is estimated to be about 5,100 ha, cor-
responding to 85% of the study area of 6,000 ha.

In the Mambusao area, the plains and valleys are ﬁainly devoted
to rice cultivation twice a year under both irrigated and rainfed condi-
tions. The areal extent of paddy area is estimated to bé about 3,400 ha,

corresponding to 85% of the study area of 4,000 ha.

6.2,3 Agricultural Population

The pnpulatioﬁ of the Panitan - Panay area is estimated to be approxi-

[

mately 37,700 persons, accounting for about BZ of the basimn population
of about 448,000, The agricultural population in the aveea is estimated

to be about 26,000 persons.

"The total population of the Mambusao area is estimated to be approxi-
mately 21,000 persons, accounting for about 4% of the total basin popula-
tion, The agricultural population within the rural area is computed to be

about 11,200 persons,

6.2,4 Agricultural Production

_ The croppiﬁg patterns prevailing in these irrigation areas are
different, In the Papitan - Panay area,'triple cropping of paddy is
made on some parts of the frrigated paddy areas. In the Mambusao area, . iﬁ



L
%
Ed

.
"

the double crepping of paddy is practiced in most areas. The cropping

patterns prevailing in these two areas arve illustrated in Figure 6.2-3.

Paddy cultivation by the direct seeding method is ﬁidely'practiéed
in both wet and dry seasons. All the famlly labor is devete& tolrice '
farming., Animal power, mainly of buffalces and oxen,'féﬁextenSiﬁeij:
used for land preparation. Thé use of farm machinery and eQuipmeht is

not so ¢common.

High yielding varienties are used, the main varleties being IR-36
IR-50 and IR-52 which are short matured varietles w1th growth perlods of
105 to 115 days. Paddy seeds are saved from the last harvest or supp11ed
from the Capiz Seed Producers Association. Land preparatibn? ploughing'
and harrowing are carried out before transplanting ueing animal power.
After preparat1ou works, direet seeding or transplanting is practlced
Fertilizer is commonly appiied in two split doses at the rate of 100 kg of
urea and 150 kg of phosphorous (N16 20 ~-X0) per ha. Harvesting is generally

done by using sickles,

In order to investigete the present yield and productidn of paddy,
a yield survey was carried out on the farm. level, Accordlng to the
results of this survey and analysis, present yields of paddy were estimated
to be 3.2 ‘tons per ha for irrigated paddy and 2.8 tons per ha for rainfed
paddy in both areas. Present paddy production is about 13,500'tens in

- the Panitan-Panay area and about 1G,200 tons in the Mambusao area.

Buffaloes and oxen play an important role- in farmiug operatlons and
transgortatlon as motive power and as a source of meat supply. Live—”
stock and poultry products_are consumed at’ home‘or sold to meet special

expenses.

6.2.5 Marketing and Prices

After consumprion in ﬁbuseholds; surplus paddy is sold to the
National Food Authority (NFA) through NFA's buying stations and NFA's
procurement teams, - Paddy collected by NFA is tramnsported té'orher s
provinces after milling or re- drying in NPA'S own facilities or private

mills under contract to NFA,



Paddy prices generally are controlled by the Government through NFA.
In September 1984, the buying price of paddy was set at 22,65 per kg,
The prices of milled rice were set at R4.65 per kg at the selling point
with a ceiling of ?4.85 per kg.

6.2.6 Farm Budget

In order to determine present economic conditions on-the farm, typical
paddy farmers were selected among the beneficiaries in the both Panitan-
Panay area and Mambusao avea namely, 1.5 ha with 7 family members and
2.2 ha with 8 Eamiiy members. The typical Farmer's income and expenditure

are summarized as follows:

Present Farmer's Income and Expenditure

(Unit: Peso)

Ttem Panitan-Panay Mambusao

A. Farmer's Income {1.5 ha) (2.2 ha)
1. Crop 8,830 11,440
2. Livestock 2,500 2,600
3. Others Wages - 4,500 4,500
4. Extra 200 200
Total Income 16,030 19,540

B. Farmer's Expenditure

1. Tax and Duty 600 ' 840
2. Living Expenses 14,740 " 17,840
Total Expenditure - 15,340 18,680

C. Capacity to Pay (A-B) (+)630 (Y860

- The farmer's income and expenditure on a 1.5 ha sizéd,paddy field

- in the Panitan-Panay area are #16,030 and P15,340. Thereforé the Capacity
to6 Pay is plus P690. 1In case of a 2.2 ha sized  paddy farmers in the
Mambusao area, the total income is Pl9;540 and the tofal expenditure is
R18,680. The Capacity to Pay comes to plus F860.

Pacney



6.3 Plan Formulation of Proposed Irrigation Schemes

6.3.1 .Anticipated Yield and Pioduétion

In due consideration of the basic development concept as descr1bed
in Subsection 6.1.1, paddy is selected as the ‘main crop for cultivation.
For some portions in the Panitan- Panay area, mung beans are recommended és
a supplementary crop for diversification of production. The proposed

cropping patterns are illustrated in Figure 6.3-1.

In formulating the ptoﬁoéed cropping pattefn; a fallow peribd of
one month is taken into allowed for . as the period.f0r mainteuahce 6f
the irrigation canal system, In the Mambusao area; double cfbpping '
of paddj is proposed with medium-term varieties such as IR-38 and IR-54.
In the Panitah~?anay area, triple CEdﬁpihg 6E'§addy is proposed with
shdrt—term varieties like IR-36 and IR-50.

After scfutinizing the results of the-paddy'yiéld‘sqrvey conducted
by the Study Terwm, anticipated target'yieldé of paddy were set at 5.0 tons
per ha for both wet and dry season paddy under the "with the prOJect
condition. This target is rather conservative and is realizable through
the introduction of proper farming practices. With the adoption of tnew
farming methods, it is antlcipated that the productiv1ty of paddy field
would increase nearly two- fold ' The yield which 1is calculated from the
number of ripened grains per square neter will, after the completion of

the Project, reach about 30,000 nos. as compared with the present 17, 000 nos.

6.3.2 Irrigation Water Requirement:

The unit irrigation diversion requirements were calculated on a

- -monthly baSisxfo: a ?-yéar period from 1976 to 1982 fqr'tﬁe Mambusao area

and for a 34-year period from 1950 to 1983 for the Panitan-Panay area,

based on the monthly rainfall data. = For the Mambusaq area, two alterﬁaf

tive croppiug patterns were exaimined in order to obtaln a better matching
cropping calendar in view of the availability of natural rivqfflow.

Case-1 shows a cropping calendar with the wet season paddy taken in the



same period as convent fonally practicéd; while Case-2 shows the wet paddy
delayed haif a month. The examined cropping patterns for the Mambusao

and Panitan-Panay irrigation areas, including the two alterratives above
for the Mambusao, are shown in Figure 6.3-2. The results of the unit irri-

gation diversion requirement estimation are shown in Tables 6.3-1 to 6.3.3.

In order to examine the availability_of the river discharge for irri-
gation water use under run-of-the-river condition, a comparison was nade
wonth by month bétween the monthly drought discharge with 80% dependability
at the proposed intaked sites and the irrigation water demand during the

five months in which shortage of irrigatlon water would occur,

Available River Discharge and Irrigation Demand

(Unit: m3/sec)

] Panitan-Panay Mambusao

Month ' T '

Drought Irrigation Drought  Irrigation Demand
- Diséhérge | Demgnd Discharge (g ge-1 Case—2
Yeb, 26.5 1.14 3.0 2.51 2.51
Mar. 20.1 2.21 1.8 0,66 0.66
Apr. 12.8 2,57 - 0.6 0 0
May 16,4 4,75 0.8 2,10 0.64

Jun. 40.1 3.22 3.6 1.97 2.60

From the above table, the Panitan-Panay area will_have g stable irri-
gation water supply even in a drought year., Forx the Mambusao.area, the river
can supply irrigation water only for Case-2 without any exploitation of
additional water resources. The cropping calendar of Case-2 was therefore

adopted for the Mambusao area.

The irrigation water demand of the proposed Mambﬁsao and Panitan-Panay
NIS areas and those of other potential areas for CIS déveioPment were
estimated on the basis of the probable irrigation diversion requirement
in a standard year with drought conditions once in 5 years. The estimated
results ate shown in Table 6.3-4.
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6.3.3 Drainage Requivement

The proposed irrigation scheme areas mainly lie on the alluyial piains
along the Papay River and its txibutaries, If the lands are not well
drained, productivity will not rlse even after the 1mplementation of well-

designed irrigation facilities.

The drainage requirement was calculated so as to drain'the'é—day
probable rainfall with a S5-year return pefiod within 3 days after élidﬁing
for retention of 100 mm rainfall on the paddy fields. The calcslated
drainage requirement is 13.1 lit/s/ha or 113 mm/day.

6.3.4 Alternative Study on Intake System for the Panitan-Panay Area

‘The proposed irrigable area of 3,250 ha ia the Panitas—Pansy area
is located on the siuvial plains along the lower reaches of the Basay
River. By a gravity irrigation system; a total of 1,250 ha can be.
provided with irrigation water supply, whereas by a pump system the total
area of 3,250 ha can be supplied. Table 6.3-5 shows she_general features of
the two alternatives. Figure 6.3-3 presents the general plan of the
irrigation areas for the two alternatives. Figures 6.3-4 and 6.3-5 show

the general layout of the pump station and headwork, respectively.

in order to select the proposed intake system, a comparison of the
annuai equivalent cost of the intake facilities per ha was made as.
shown in Table 6.3-6. From these results, the pimp system may be seen to be
more economical and sttractiye than the gravity system in terms of the annual
equivalent cost per ha., Apart from this economic advantage, the pump system
can command the whole irrigable area of 3,250 ha and achieve equitable
distribution of the Governmeﬁt investment to the farmers. Therefore the

punp systém is proposed as the intake system for the Panitan- Panay area.

6.3.5 Planning of Project Facilities

The basis for determining'the facility requirements was that enough
facilities be provided in the most effective and ecconomical manner for

optimun development of farming operatiouns.



The salient features of facilities required for the Panitan-Panay
and Mambusao schemes are summarized in Tables 6.3-7 and 6.3-8. The gene-—

ral layouts for both areas are illustrated in Figures 6.3-6 and 6.3-7.

6.4 Cost Estimate

The construction coét comp¥ises direct construction.cost, indirect
costs such as cost for 0 & M, land acquisition cost and administrafioﬁ
cost of the executive agency and physical contigencies. These costs are
estimated based on 1984 price levels., The cost estimates for both areas

are detailed in Tables 10.3-5, and summarized as follows:

Construction Cost of Irrigation Schemes
(Unit: Px 103)

Item Total Foreign Local

Panitan - Panay Area (Overall)

Direct Construction Cost 118,080 69,860 49,230
Indirect Cost 40,860 24,750 16,110
Sub-Total | 158,940 93,600 65,340
Physical Contingency 23,850 14,040 9,810
Total _ 182,790 107,640 - - 75,150
Panitan ~ Panay Area (P-1 Pump) ' _
Direct Construction Cost 31,880 20,270 11,610
Indirect Cost _ 14,810 8,890 5,920
_ Sub-Total ' 46,690 29,160 17,530
Physical Contingency 7,000 4,370 2,630
Total - 53,690 33,530 20,160
Panitan - Panay Area (P-2 Pump) _
Direct Construction Cost 86,200 48,580 37,620
Tndirect Cost | 30,830 19,960 10,870
" Sub-Total 117,030 68,540 48,490
Physical Contingency 17,480 10,210 7,270
Total . 134,510 78,750 55,760
Mambusao Area ]
Direct Construction Cost 48,618 24,156 24,462
Indirect Cost : 20,430 13,410 7,020
Sub-Total | 69,048 . 37,566 31,482
Physical Contingency 10,350 5,634 4,716
Total 79,398 43,200 136,198
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The annual operation and maintenance costs are composed of the salaries
of the project staffs, material and labor costs for repair and maintenance
of project facilities and running cost of the project, The O & M costs for

both areas are as given below:

Operation and Maintenace Costs

Al
by

iy
Wy

Area

Annual 0 & M Cost

(2 x 103) (®/ha)
Panitan-Panay (Overall) 6,021 1,852
Panitan-Panay (P-1 Pump} 1,868 1,990
Panitan-Panay (P-2 Pump) 4,219 1,832
Mambusao 1,400 . 650

Some of the project facilities, especially mechanical aﬁd_electrical

works having shorter useful life than civil works, require replacement at

a certain interval within 50 years of the preject life.

cost and useful life are summnarized as

The replacement

foliows:

Useful Life and Replacement Cost

Useful life

Cost

Ttem {year) (P x 103)
Panitan-Panay Area Qverall P-1 Pump P-2 Pump
Pump and other works 25 19,940 9,540 10,550
Gates for canals 25 1,040 310_ - 740
0 & M equipment 10 6,500 6,480 6,260

Mambusao Area
Gates for canals 25 - 830
6,260

0 & M equipment 10

6.5 Evaiuétiqn

6.5.1 Economic Evaluation

{1) Projéct economic cost

The econemic viability was preliminarily evaluated in terms of the

economic interral rate of return (EIRR)

6 -

. Economic costs were estimated by
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* deducting the land acquisition cost from the construction cost estimated
in Section 6.4 and by multiplying the standard conversion factor of 0.82
by the financial cost of the local currency portion. The estimated

ccononmic costs are summarised as follows!

Estimated Eceonomic Cost of Irrigation Schenmes

Ttem (2033:03)
Panitan-Panay Area Qﬁg{gll_ P-1 Pump P-2 Pump
t. Direct Construction Cost 109,224 29,790 79,434
2. @ & M Facilities 9,252 6,012 7,380
3. Engineering Services 22,170 6,138 16,614
4. Administration Cost 4,842 1,314 3,528
5. Physical Contingency 22,086 6,534 16,164

“Total 168,174 49,788 123,120
gambﬁsao Area
1. Direct Construction Cost 44,215
2. 0 & M Facilities 7,576
3. Engineering Services 9,370
4; Administration 1,993
5. Physical Coatingency 9,501
Total 72,455

(2) Project benefits

Economic benefits to be reaped in both areas were estimated in the

basis of the iamport substitution price of paddy.

Fconomic farm gate prices

of farm products and farm inputs were calculated on the basis of the

projected interpational market prices as forecast by the World Bank in the

long-term range for the period of 1983 to 1995,

In this étudy, the fore-

cast 1994 prices were used in the estimation of the economic benefits.

6 - 12
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The project benefit is defined as the increment of net production
values with and without the project. The net productioﬁ values of typical
farmers with and withaut.thé_project are_estimated'at the full devélopment
stage as shown in Tables 6.5—1 and 6.5-2, Thé residual floor damage that
would be inflicted by flbods exceeding the protection level of flood
control plans are counted as ;hé résidﬂal_nEgative ﬁenefit; The;tbtal
incremental benefits of the project under different protection levels are

summarized as follows:

Incremental Benefit Accrued from. Irrigation Developmeént

ltem _ Panitan-Panay Area o MamBUSao
.. Overall P-1 Pump P-2 Pump Area
Typical Farm Siie (ha) : 1.5 1.5 S 1.5 2.2
Net Irrigation Area (ha) 3,250 940 2,310 2,145
Net Production Values: Without préjectll - :
Typical farm  (Peso) 123,958 23,958 23,958 34,610
Total ) (P x 103} 55,620 16,092 39,528 35,360

Net Production Values: With ;L)rcoje(:(:—/-l

Typical farm (Péso) 42,498 42,498 42,498 58,766
Total @ x 10°) 98,658 28,530 70,128 60,030

Residual damage by protectieon level (¥ x 103)

No protection 13,824~ 3,996 9,828 7,128
 2-year flood - 10,800 3,132 7,668 5,418
10-year flood 3,546 1,026 2,520 1,638
25-year [lood i 1,440 414 1,026 630

100-year flood 0 0 0 0

Eﬂggpmeﬁt31 benefit by protection level (P x 103)

No protection 29,214 B,442 20,772 17,542
2-year flood © 32,238 9,306 22,932 19,252
10-year flood = 36,492 11,412 28,080 23,032
25-year flood : 41,598 12,024 29,574 24,040

100-year flood 43,038 12,438 30,600 24,670

Note: /1 Net production value derived from paddy only.
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(3) Economic evaluation

The economic internal rate of return (EIRR) was calculated on the
basis of the benefit assessment above for the respective schemes, EIRR
for the Panitan-Panay area under the flood control plan‘of a 10-year
protection level (Short-term Flood Contrbl'Plan) is expéciéd to bé 11.7%,
11.4% and 11.8% for overall, P-1 pump and P-2 pump respectively and that
for the Mambusao area under mo flood protection work to be 12.3%. These
EIRR vatues will further be improved whea the flood control plans of
higher levels are implemented successively, EIRR of both prejects under

several flood protection levels are summarized below,

Comparison of EIRR by Risk Level i

(Unit: %)

Protection Level Panitan-Panay Area . Mambusao
. Overall P-1 Pump P-2 Pump Area
No protection 7.9 1.4 8.0 12.3
2-year flood 9.1 8.6 9.1 13.7
10-year flood 1.7 11.4 11.8 16.6
~ 25-year flood 12.4 12,2 12.6 17.4
100-year flood 12.8 12.7 13.1 17.8

Based on the above results, both development plans are economically
feasible. They should be promoted for realization, incorporating flood

control measures of a reasonably high protection level.

PR,

6.5.2 Farm Budget Analysis

A farm budget analysis was made to assess the ineremental Capacity
to Pay on the farm level. Farm budgets without and with the project were
estimated on the basis of rural market prices at 1984 levels. The resuvlts

are shown in Table 6,5~3 and summarized as follows:
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© Farm Budget with and without Project

. (Unit: Peso)
Item Without Withil “Increment
Panitan-Panay Area'(Net::l.ﬁ ha)
Farm Income 17,100 30,880 13,780
Farmgr's Expenditure 15,&10 16,890 1,480
Capacity to Pay 1,690 13,990 - 12,300
Mambusao Area (Net: 2.1 ha) |
Farm Income | | 21,520 37,180 15,660
Farmer's Expeﬁditure 18,700. 20,750 2;650.
Capacity to Pay 2,820 16,430 13,610

Note: /1 100-year flood protection

From the results of the above analysis, the Capacity t@ Pay of the

benefited farmers in both scheme areas will increase markedly with’

implementation of irrigation séhcmes. The €apacity to Pay of the :

farmers in each scheme area will be sufficient to cover the irrigation

fee and the estimated 0 &M cost for both areas; 1,852 Peso/ha for the

Panitan - Panay area and 650 Peso/ha for the Mambusao area.

If only 10-year flood protection work is provided for Panitan-Panay

area and no protection work provided for Mambusao area, the €armer's

 capacity to pay will decrease to Peso 13,640 in Panitan-Panay area and

Peso 13,760 in Muribusao area respectively. However, these figures

indicate that the farmer's budgetary balance is still good even in these

flood protection conditions.
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CHAPTER VII. WATER SUPPLY PLAN

7.1 Projection of Public Water Demand in the Basin

7.1.1 Development Criteria

In 1982, the Govern-ent of the Philippines prepared a detailed Master
Plan for water supply developreat the rural areas of the country-lj.
The Master Plan provided for dependable water supply based on three dif-

ferent service levels, defined by the criteria given below:

{A) Level 1 : A protected well or spring as a source, with no
distribution system. Generally suitable for sparse-
ly inhabited rural areas, with the furthest user not
more than 250 m from the well/spring. VSetvice'avail-

able for around 15-50 households.

{B) Level 11 : A Level 1 system provided with a communal faucet system
of single pipe. Suitable for rural areas with rela—
tively dense population, with the furthest user not
more than 25 m from the faucet. Each faucet covering

4-6 households,

{(C) Level III: A piped system with individual house connections,
suitable for densely Inhabited urban areas. 'g

In the Master Plan, the CGovernmént adopted a policy to provide depend-
able water supply urgently and economically. Since the impiementation'of
the proposed plan is slightly behind schedule due to economic recession
of the nation, a modified target of the supply condition improvemént is

" assumed for the Panay river basin, as given below:

(A) Immediate (by the end of 1990)

(a) All barangays will have at least one system:of Level I

service.
1/ The Government of the Philippiues, "Rural Water Supply and
~~ Sanitation Master Plan", December 1982. @
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(©)
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(b) All existing non-operational public wells will be rehabili-
tated, repalred or replaced.

{c) About 50% of the vurban areas and 104 of the rural barangays
will have at least one system of Level II service.

{d} About 25A of the urban areas will have Level III service.

Intermediate (by the end of_1995}

(a) About 30% sf‘the.rﬁ%slwﬁaraﬂgaYS will haﬁe'as iteast one
system of Level 1II system.___ '

(b) The incremental demand for repair and rehabilitatlon of
wells will be satisfied . .

(c) AlL clusters with 50 households or more will have at least
one system of Level I service.

(d) All urban areas will have at least one system of Level I

service.

Long-range

(a) By the end ofEQOOO,”about S0% of all barangays wiil ﬁave
at least one system of Level Il service, . ;_

(b) By the end of 2010, 70% of households clusters will have
at least one system of level I1 service. 4 -

(c) By the end of 2005, aill urban aveas will have Level 188

- service.

on the above scenarios, the following targets are set in terms
ion served by public water supply Systems.z In roral areas,

ome isolated households. would not be economlcally served by

er suppi?_syStems.' The unserved percentage is expected to be

han 15% as shown below.

Service vaetage in Pexceut

Area Service Level 1690 2000 2010 5020 2010
Urban Level 1 50 0 0 6 0
o Level 1T ‘ 25 25 -0 00

| Level I1f . 25 75 100 160 100
Rural Level T 36 47 52 47 42
- Level I1I . 0 28 33 38 43
Unsetved =~ 64 25 15 ¢ - 15 15




7.1.2 Water Demand Préojection

In general, pcople served by higher level waterworks such as Level
III consume more watey tﬁaﬁ those sefved by lover level water supply
systems. In the Master Plan, therefore, the following cfitefia were
adopted in terms of per capifa'water consumption: 30 lpcd for Level i
60~75 lpcd for Level 11} and 100 1pcd for Level III.

Table 7.1-1 shows the projectibﬁ of public water requirement in
urban areds of each municipality in the basin up to the year 2030. The
total public water requirement in 2030 will be 25,460 m3/day.

7.2 Water Supply Facility of Roxas City

7.2.1 General

At present, the Roxas City Water District (ROX-WD) provides ﬁater
supply to Roxas city. ROX-WP was established in 1976 and is the owner

of the entire water supply system.

In the Philippines, the Local Water Utilitiés Administration (LWUA)
is an agency which contrels water supply works of municipalities and cities
with the poﬁulatioﬁ of more than 20,000.' In 1976, the Feasibility
Study for Water Supply of Second Ten Urban ‘Areas was prepared by LWUA and
Camp Dresser/McKee International Inc. (CDM), a U.S.A. consultant, in which
the iﬁprovemeht work of the water supply system in Roxas city was'among

the proposed pians.

Based on this F/S, the water supply system of ROX-WD has been improved,

A new water treatment plént with a capacity of 7,880 p3/aay was coﬁstruéted;

and additional plpellnes were laid from the plant to the city. The related
facilities: such as distribution pipes, transmission pipes and pump facili-

ties were also improved.

- Notwithstanding these {uprovement, ROX-WD still has two serious
pfﬁblems in its water supply systém at present. One is salt water intfu—
slon to the water iantake site on the Lower Panay river at the time of
high tides during the dry season (January - April) The other is a large
anount of leakage from distribution pipes. '

4
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The purpose of the study contained in this cﬁaptéf'is to identify
and recommend the proper method to solve the problems of ROX-WD water

supply system.

7.2.2 Existing Water Supply Faéiiities_'

Location'of the existing facilities areréhown_in Figﬁre:?.Z—li

At present, ROX-WD has two water sources) storage at the Catao
reservoir and steamflow of the Lower Panay river. The Catac reservoir
is located about 8 km southwest of Roxas city. The streamflow captured
from the 85 ha catchment is diverted to the water tféatméht=facility at .
Arkabalo by gravity} 'The_sdpply, however, is heavily depeéndent on the

natural inflow to the reservoir.

The Arkabalo intake on thé Lower.Panay river iS'ldcatéd_about 4.km
south of the city. The streanflow is led to a sump Lhrough thé'intake, _
and is puﬁped up to thé treatment facility located on a’hilltdp,'elevated
60 m abové the sea lével.'_The pumping station at Arkabélo is equipped
with two units of pumbs, each rated at'2,725.m3ldéy at 70 m tofallhead~
and two 60 HP diesel engines as. the prime movers. The combined actual

production of the two pumps is 4,220 m3/day,

The water treatment facilities wére'constructed in 1983, with the
service capacity of 7,880 m3lday.
7.3 Preblems in Existing System

7.3.1 Salinity of.Drinking Water
' The Lower Panay river is the main'supply sbﬁtéé'df‘ihe'ROX—wD system.

During the dry ‘season (especially from January to April), however, saline

water intrudes upstreém beyond the Arkabalo intake. Besides,'the supply

of water from the Catao reservoir decreases"f in the dry mgnths, and con-
sequently the required water volume has to be supplied mainly from the

Lower Panay river., In these circumstance, saljné water is supplied

lf: The mininum rainfall during the dry season is 47 tm per month.
With a drainage of 85 ha, the run-off from the catchment area
ranges from the minimum 533 m3/day to the maximum of 932 m3/day.
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during such period of the year. Problems caused by the saline water

supply are}

(a) Most of households in Roxas city, including those receiving
water from ROX-WD, depend for their drinking water on stored
rainwater. Since the stored rainwater frequéntly runs out
in the dry season, and if the water from the water supply
system becomes saline at the sawme time, people are forced

to use unsterilized well water for drinking,

(b) Due to'highly saline water being pumped up to thé water
supplj éystem, the corrosion of machinery is conspicuous,
causing an increase in maintenance cost. Espec¢ially, the
pumps must have their parts replaced though onty 7 years

after installation.

7.3.2 Leakage in bistribution System

Another serious problem in the water supply network of ROX-WD is

the leakage of water from the distribution system.

Since 267 of the existing distribution pipes have been used for more
than 55 years, leakage through the pipes causes considerable loss,
especially at night when water use decreases and water pressure in
the pipes rigses. In order to reduce the leakage, ROX-WD has switched
its opération from full tiwme supply to limited hours.supply from
May 1984. The supply time is from 6:00 a.m. to 1:00 p.m. and from 5:00
p.m. to 8:00 p.m.,, 11 hours in total. 1In the F/S plan, replacement
of old pipes was proposed, but this has not progressed for up to the present.
As a countermeasure against leakage, it is'recommended the limited hours
supply should continue as an immediate measure during progressive renewal

of the pipes.

e
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7.4 Basic Layout of Improvement Plan

' 7.4.1 Water Demand of the Syétem

In thé previous F/S, the average daily water demand was projected to
be about 4,500 m3/day in 1984 which turned out to be considerably over—
estimated compared with the actual present value of 2,800 m3/day.
Therefore the water demand projection was revised in the Study for the

improvement plan as shown below.

Prqjectea Water Demand

Itém/Year (Unit) 1985 1990 1995

Per Capita ﬁ;ter Consumption S Ipc& | - 100 . 100 | —IEH‘
Served Population ' 10,000 . 14,380 - 26,430
Domestic use. m3/day 1,000 1,458- | 2,643
Commercial/Industrial O m3fday 700 © g1l 941
Government and Public use, m3/day 1,133 1,&99 2,389
waste/leakage and Plank use s : : : .

Average daily demand : m>/day 2,833 3,748 5,973
Maximum daily demand 1/ n>/day 3,683 4,872 7,765

7.4.2 Proposed Capacity of Improvement Plan

According to the master plan, the design:criteria for determining’

capacilies of main facilities were as follows:

(a) Planning horizon : 5'or‘10 years
(b} Punmping hours : 8 or 16 hours

(c) Storage capacity : 1/4 of maximum_daily.demand

In the bresent impfovement plan, the tafgetlyéar was
set at 1995, assuming a planning horizon of 10'years. ‘Based on the
assumed maximim dally demand in 1995 of 7, 765 m /day, the capac1ty of

each fac111t1es were dec1ded as follows.

1/: 1.3 times average daily water demand



Pumping station

The daily pumping time has béen as 16 hours in order to keep the capa-
city of pumping facilities as small as possible. From this,“the
necessary capécity was calculated to be 11,650 m3/day, Since the
Eapacity of the existing pumping facility at Lower Panay is

4,220 m3/day,athe capacity.will have to be increased.

Water treatment facilities

The present capacity of water treatment facilities is 7,880 m3/day
which is larger than the required capacity of 7,765 m3/day. There is

therefore no necessity to increase the capacity.

i

Storage tank

The necessary capacity Qf the storage tank to supply the maximum
tdaily demand of 7,?65'm3lday, is 1,940 m>. This required capacity
is smaller than the present storage taok capacity of 2,840 w3, and

there is therefore no neccessity to increase its capacity.

7.5 Comparison of Alternative Sovurce Facilities

In this section, the condition of salt water intrusion into the Lower
Panay river will be examined first. Seccondly, alternative sources and

intake facilities with provisions against saline water intrusion will be set ?

out, Finally, the comparison of the alternatives will be made and a plan

will be selected for recommendation.

7.5.1 Salt Water Intrusion to Lower Panay River

The Lower Pamay river is about 32 km long and tidal éffects réaches
from the branch point from the Main Panay river to.its mouth. At the
branéh point of the Lower Panay river, the sediment from the Main ?anay
river forms a sand bank which restricts the fioﬁ of fréshwatef from the
Main Panay river to the Lower Panay river in favour of the Pontevedra

river which is the extension of the main Panay river.
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Intrusion of salinity is gréatest at high tides'dﬁffng dry Seasbn when

the river discharge is small and reduced also by abstraction for irrigation

{(up to 1.8 m3/sec). As there is almost no inflow of freshwater passing
through thé Lower Panay river at the time, the salt water prism intrudes

upstream and beyond the pumping station of ROX-WD,

7.5.2 Alternative Source Facilities

If the Lower Panay river is to be_the'wafer s6urce,'ﬁéésﬁré haﬁé‘fo be
taken agéinsi intrusion of salinity in addition to installation of further
pumping units to increase supply. AltérnatiVely, if the Méin Pénay river
is to be the water source, a new pumbing station must be constructed on
the Main Panay river togather with axpibeiine from the source to the treatment

plant.

The following three alternative plans wére therefore examined to select

the final plan:

Alternative 1 (refer to Figure 7.5-1)

In this pian, water from the Main Pana§ river would be diverted into

the Lower Panay :ivef by comstructing a diversion weir oﬁ the Méin

Panay viver. Irrigation water (abnﬁt_l;B mjfsec) presentlylﬁﬁmped

from the Lower Panay, would be supplied from tﬁis weir, and increased
streamflow would eliminate salt water intrusion at the pumping station.
As the diversion weir, a rubber dam is'proposed on grounds of relatively
low cost, about 1 km upstream from the présent diversion point. The lower
Panay river would then be connected with the Main Panaynby a shortéut_
chaﬁnel,”and at the entrance of thé'cﬁéndei, an intake gate would be .
installed. An additiomal pumping station with a capacity of 7,450 m3/day
and a pipelinc to the existing treatment plant, 300 mm in diameter and

about 1.4 km in léngth, would have to be constructed.



Altexrnative 2 (refer_to Figure 7.5-2)

Under this plan a new punping station, with a capacity of 11,650 m3/day,
would he constructed on the bank of the Main Panay river together with
a pipeline of 450 mm in diameter and about 10 km in length between the

new intake and the existing treatment plant.

Alterrnative 3 (refer to Figure 7,5-3)

Under this plan, the riverbed of the upstream portion of the Lowgr

Panay river would be excavated to El. -1.0 m to take about 2,0 m3/sec
from the Main Panay river to meet irrigation and water supply require-
ménts. ‘The intake would be constructed on the Maia Panay about 1 km
upstream from the present diversion point. The Lower Panay and Main
Panay would be connected by a shortcut channel, and ah intake gate

would be installed at the intake. In order to ensure the flow capacity
of the Lower Panay river at low-water, some riverbed dredging will

be required at various places between the intake and the punping station.

Figure 7.5~4 shows the profile of the Lower Panay river.

A tidal gate would also be constructed on the Lower Panay about 6 km
~ downstream from the éxisting pumping station, to prevent salt water

intrusion, together with additional pumping station, with a capacity

of 7,450 ﬂ3/day, and a pipeline, 300 mm in diameter and about 1.4 km

in length, to deliver water to the treatment plant.

7.5.3 Cost Estimation of Alternative Plans

Construction costs of thé three alternative plans were estimated at

1984 price levels as summarized below.

Construction Cost of Alternative Water Supply Plans

Plan 7 Construction Cost (F x 106)
Alternative 1 87.53
Alternative 2 49,41
Alternative 3 55.95

As seen In the above, Alternative 2 is assessed to be the least cost
plan. However, other technical factors sihould also be considered in

seiecting the optimum plan.
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7.6 Economic Evaluation of Improvement Work of ROX-WD

7.6.1 Preconditions for Economie Analysis

In this study an economic applaisal was made of three alternative

plans for the ROX-WD improvement plan. The following eritera were adopted:

.1)
2)
3)
&)

5)

The evaiuation“horizeh is 20 years after the completion of the
improvement facilities.

Construction cost used for the analy81s would be disbursed

in one year.

New connection and replacement costs would be disbursed in one
year before new demands occur. - -

The costs of existing water supply fae111t1es are not 1ncluded

in the analysis because they are considered as "'sunk cost".

The salvage value of the facilities is regarded as a part of

the benefits. It is regarded as an additibnal benefit at the end

of the evaluation horizon.

7.6.2 Estimate of Benefits

The

(a)

(b)

benefits ofthe improvement work would acerue from the follow1ng

Land enhancement benefits:
- increase in land values in the service area owing to the

implementation of the water supply project

Health benefits: _
~ reduction im lost tine of 1neome/salary carners.
- reduction in economlc COStS due to premature
deaths of people afflicted by water-borne diseases
- reduction of medical expenses for persons afflicted by

water-borne diseases

Reduction in fire damage

7-10



e

{d) Beneficial value of watér

- an incremental value of water due to improved water supply

{consumer satisfaction benefit)

(e) Irrigation

— the inecrease of water by the fntake will prevent saline water
intrusion and makes it possible to fully operate irrigation
areas in the Lower Panay area. This benefit is included for
a period up till the proposed Panitan - Panay irrigation scheme

is put 1in service.

These benefits were evaluated in monetary terms as summarized below.

The details of the estimate are given in Appendix VIIL.

Benefits Accrued from Water Supply Impravement Work
(Economic Price Basis - 1984 Prices)

_ (Unit:=Thousand B)
Estimated Benefit (20-year total)

iten :
Alternative-1l Alternative-2 Alternative-3

{a) Land enhancement benefits 27,460 27,460 27,460
{b) Salvage value 28,125 ' 28,125 28,125
{¢) Health benefits 5,013 5,013 5,013
() Reduction in fire damage 1,026 1,026 1,026

{e) Beneficlal value of water 133,109 133,109 133,109 %E
{f) Irrigation benefits 36,753 . 36,753
Total 231,486 194,733 231,486

The annual benefit stream over a ZO'year.evaluation horizon is

constructed on the basis of the economic benefit estimation,

7.6.3 Economic Costs

{1) Project costs

Thé economic construction cost of the improvement plan amounts to

E83.3 wmillion, ¥46.7 million and B52.7 miliion for Alternatives 1,.2 and 3

respectively.
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(2) DNew cdnnection and replacement costs

After the completion of the proposed watéf_supply facilities, the
water district will get new customers in the servicé area. Over the
nexé  1¢ years, the incremental service population is estimated to
reach 16,830. New connection costs are estimated to he B265 per capita.

The connection cests cover the costs of measuring meters to be replaced at

15-year interval

(3} Salvage value-(Résidual value)

The calculated salvage value is based on the residual service life
of the proposed water supply facilities and new connectlon equipment at
the end of the evaluation horizon. The salvage value amounts to

228.1 million.

(4) Operation and maintenance costs

Operation and maintenance costs include costs for personnel, power

supply, chemicals and other maintenance costs of the proposed plan.

7.6.4 Evaltation

Economie evaluation was attempted to compare the relative merits of

three alternative plans. The results of this'eyaluation are summarized below.

Results of Economic Evaluation

Construction present Valuo/l (2 x106)

Alternaﬁive Cost ' el . B/C EERR

Plan (B x 109) Cast ~ Benefit ~ NPV @
Alternative 1 83.3  96.6 100.5 3.9 1.04 8.7
Alternative 2 46.7 69.1 79.2 . 10:1 1.15 10.8

Alternative 3 52,7 67.3  100,5  33.3 1.4% 16.9

Note: /1 Discount rate assumed: 8% p.a.

The above iudicates that Altérnative 3 is economically the most
viable plan. Thug, this Study recommends implementation of the
improvément work of SOX¥HD system.according to the plan and designs'
proposed in Alternative 3. FPreliminary designs of.major structures

are shown in ¥igures 7.5-5 to 7.5-8.
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Thus the net present value and B/C of the improvement work at a discount

rate of 8% are B33.3 million and 1.49 respectively. The EIRR would be 16.9%

S

which means that the project should be econcmically highly efficient.

7.7 F¥inancial Evaluvation of Improvemeant Work of ROX-WD

7.7.1 Preconditions of Financial Analysis

The financial appraisél of the Alternative-3 of the ROX-WD 1mprovément

plans is made by recommending water rate estimated for incremental costs

and benefits under assumed loan conditions as stated later.

In the financial analysis, the following criteria and assumptions

were adopted:

{a)

(b)

(c)

(4)

(e)

Evaluation horizon is to be 50 yeafs afcer the completion of the
improvement works. Depreciation peried is to be 50 years for
intake facilities, concrete structures and pipe line and 25 years

for gate and pump facilities.

Initial investment cost uséd for the analysis is to be disbursed
in one year. Replacement cost is to be also disbursed in one

year after expiration of the depréciation period.

The costs of existing water supply facilities are not to be

included in the analysis, They are considered as “Sunk cost".

Annual costs are to comprize depreciation cost of investwment
stock cost for replacement, interest to the investment, and

operation/maintenance cost.

Water revenue is to be estimated on the basis of salable water

supplied by the newly improved facilities. The salable water
which ean contribute to the revenue is to be derived from 60%
of the total water supply by the improved facilities in consi-

deration of water leakage in the distribution system.
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(f) Water demand is to be increased ammually until 1995 in accordaunce

with the projected water demand after completion of the preject.

7.7.2 Loan Condition

Since lean conditions of the project can not be settied at this

moment, it is tentatively assumed to be the folldwing-three'cases.

(a) Case 1: _
Both the foreign and local éﬁrrenty portions.bf'fhe initial
investment cost Qou]d be financed by é granf base. Tﬁe replaée-
ment cost disbursed after expiration of the depreciation pefiod
i% i{s prepared under the stock condition of an annuval ihteresf

rate of 8%.

{b} Case 2:
The local currency portion of the initial inveStment'éost‘w?uld
be financed by a grant bése and the.fareign_currencyjﬁdrtion of -
the initial investment and the_replécemeﬁt cost would be financed
by foreign funds.under the loan conditions of an annual interest
~rate of 3.5% and a repayment period of 30 years including 7

years grace peried.

(c) Case 3
Funds would be financed as samé as Case 2 under fhé 10an conditions

of an annual Interest rate of 10.25% and a répayﬁent:péfiod of

e

25 years iﬁcluding 5 years grace périod. Moreovet, commitment
charge would be requived as an annual interest rate of 0.25% for

the initial investment cost.

7.7.3 Results of Analysis

The financial analysis of the above 3 cases are carried out and the

results which show the required water rate are summarized below.
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"Water Rate

Year® Case 1 aLer E:;E §PES0/m31_n— Case 3
{Period) A¥k BR&k A B A B

I - 5 2.92 2.92 8.64 8.64 14.38 14.38
6 - 10 2.68 2.52 7.35 6.47 11.50 9.5%
1t - 15 2.54 2.35 6.41 5.17% 9.38 6.61
16 - 20 2.48 2.35 5.92 4.78 8.19 5.45
21 - 25 2.53 2.35 5.56' 4.38 © 129 4.29
26 - 130 2.50 2.35 5.38 4.61 6.98 5.66
31 - 35 2.48 2.35 5.26 4.60 6.81 5.87
36 - 40 2.46 2.35 5.16 4.53 6.60 5.31
41 - 45 2.45 2.35 5.06 4.33 6.38 4. 74
46 - 50 2.44 2.35 4.96 4,14 6.14° 4,17

* Year after startihg service

*%  Water rate average up to the end of each period

*k&  Yater rate average of every 5 years

As seen above, the required water rate is naturally different by the
loan conditions and the period taken for the consideration. It is
suggestéd that LWUA or ROX-WD office would conduct the overall fimancial
andlysis for the whole facilities referring to the analysis in this

report.
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CHAPTER VIII. HYDROPOWER DEVELOPMENT PLAN

8.1 Power Supply Network and Demand Forecast

8.1.1 General Condition of Power Supplyron Panay Island .

The electric power supply on Panay Island. is entrustéd primarily.
to NPC, the Natioral Power Corporation, for genefatiqn and transmission
services, and to local power cooperatives for distribution services,

as stated in Subsection 3.8.1.

Eiectfic power supply in Capiz proﬁince is still primiti#e..-The house-
hold connections number 26,621.out of 74,289 potential users in 1983,with an
electrification rate of 36%. In the same year, the annual energy supply.
amounted te 27,100 HWh or 1 Mih per connected household Due to large

 transmission and distrlbution losses (40% in 1983), actual energy sales

amounted to 15,473 MWh, of which 7 243 MWh, or 47% were for res1dentlal uses,
2,828 MWh (18%) for commercial uses, and 2,900_MWh (19%) for industr1al uses.,
The average consumption level for resideﬁtial use 1s“relative1y low,

amounting to only about 272 KWh annuvally per connected household.

8.1.2 Existing Power Facilities
{1} Generatien facilitiés

Generation facilities for Panay Island are owned by NPC and
PECO. The facilities of N?C consist of four units of diesel genérators-
at Dingle, Iloilo (called the Panay Diesel PoweruPlant [ PDPP.I), two
diesel.geﬁefators at Panitan, Capiz (the Panay Diesel Power Plant II:

'PDPP 11}, and four gas turbines at La Paz, Ildilq (Power Barge Plant

2¢ . PBP~2). A Power Barge Plant was nearly commissioned in 1984, by
rehabilitating the original units erected in the Cebu Island. The total
installed capacity of ‘the NPC-cwned'facﬁlities is 72,200 kW and the facili-
ties owned by PECO totals 19,750 kW in installed capaéity. The geﬁerating
facilities of PECO are 0utdated and inefficiént. | '

The. total 1nst311ed capacity of the Panay crid comés to 91 950 kW,

The total supply capability (station c¢apacity) of the whole facilities  .
is estimated to be 72,120 kW.



(2) Transmission and distribution facilities

NPC is the implementing agency with responsibility for setting
up transmissién grids (138 kV and above) in the Panay Island. It has a
138 kV main grid commecting the substations in Panitan and Sta. Barbara via
PDPP IT (Dingle). All the six power cooperatives are supplied from this
main grid through self-owned 69 kV spur lines. The power transmission

lines on Panay Island form an interconnected prid for power supply.

The distribution networks are owned by the power cooperatives whose

supply areas cover 80% of Panay Island.

The electricity situation in the Panay Grid is however unstable
with frequent supply intervuptions and load sheddings. The generation
capabili;y is insufficient, even since the Power Barpge came into

operation in 1984, and in 1983 about 38% of outages were attributable to
generation troubles. Load sheddings due to insufficient supply capability

accounted for 27% of supply intérruptions in the same year. With the

introduction of the Power Barge Plant in 1984, the supply situation is

assumed to have improved to some extent. Even with this, there stitl
is ample room for further enhancement in supply capability in this area,
that would bring about more dependable and efficient power generation in

the Panay Grid.

8.1.3 Power Demand Forecast

NPC prepared power demand projections in 1984, including those for
the Panay Grid, to establish a comprehensive program for development of
power facilities, NPC also worked out sales target projections for Panay
Grid in 1983. The latter assumed a growth rate of about 10% p.a, for
electricity demand, while the former assumed a gfoﬁth at a?sliéhtly lower
rate, This Study uséd mainly.the demand projections made in 1984 on the
grounds that they wefe wore conservative, though minor modification and
extrapolation were made by correlation analysis. Both demand projections

are shown in Tablé 8.1-1.
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NPC Plans to interconnect the Panay Grid with. the ﬁegros_Grid by
1989 by installing a 130 kV submarine cable. This will énable the power
demands of tﬁe two islandé.fo'be'1ﬁtégrated. The demand forecast.of the
Negros Grid was made by NPC in 1983 as part of the review of the feasibility

study of the interconnection project.

8.2 Plan Formulation of Hydropower Development Project

8.2.1 Pénay B Multipurpose Dam

The'Panéy B dam site is loeated on the upper part of the Panay. River
about 4 km upstream of Tapaz town. The catchmeut area atltherdam site .
is 239 km?, with an average streamflow of 14.3 m3/sec, or an annual runoff
of 451x106m3. The topography at the éite, particularly that of the right
bank, restricts the prDSpectlve dam crest below El. 74.5 m. The foundation
rock at the dam site is andestic volcanic brecc1a,'over1ying massive

andesite, Foundation rocks are hard, consolidated and watertlght.

The Panay B dam is proposed as a 52.4 m high gravity type dam, whioh
would impound a reservoir of 96x106 m3' total storage capacity. An opera-
tion head of 27 to 15 m would be made available by a short waterway ewbedded
in the dam body. A surface type power station is provisionally proposed -

on the left bank.

Simulation of reservoir operatlon was conducted on the basis’ of 23 yeara
of estimated runoff data, It was confirmed that the abcve proposed reservoir
would provide a 90% dependable discharge of 6.8 m3/sec, or 56% of the annual
averaqe. With a plant raximum discharge of 2? 2 m3lsec, the 1n3t311ed )

capac1ty would be 7,100 kW. The annual energy generation would be 31 4 GWh.

The power gemerated at the ?anay B power station would primarily be for
transmition to the Panitan substation where it would be conmected to the

existing 138 kv trunk lines. For this purpose, a new 46 km long transmission

line of 69 kV would be required between the power station and the Panitan

substation via Cuartero.
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8.3 Implementation Program-for Rydropower Plan

8.3.1 Load and Supply Balance in' Panay Grid

The power demand of the Panay Grid is expected to double, from 41 MW in
1984 to 84 MW by 1996, in 12 years. On the sUpﬁ]y side, the dependable output
of the Panay Grid will grow from the present 41 MW to 75 MW by 1989, by
the commissioning of a 7.3 MW diesel plant at Dingle in 1984 and a 32 M{
unit at Power Barge Station in 19385,

The scheduled intercounection Qith the Negros Grid will enable the
swapping of power fromfto the Negros Grid. A preliminary study on the
power demand and supply has revealed that the Negros System would be _ %
capable of importing constant surplus power of 50 MW and allecating 40 MN
for swapping to the Panay Grid.

The demand and supply balance of power in the Panay Grid is shown
in Figuve 8.3-1, based on the assunptions made above. The balance implies
that the Panay Grid will need a new power source in 1995, even if the
interconnection is realized. If the surplus power that the Negros Grid

would supply is smaller than the above estimation, the time of commission-

ing would have to be earlier,

8.3.2- Recommended Plan

Based on the foregoing analysis, it is considered that commissioning ‘
of the Panay B dam would be des1rable in 1995, in view of the power :§
supply and demand balance. Econemic evaluation of the Panay B dam was
made in Subsection 5.2.3 {6) from which the EIRR value was
assessed at 11,02,. Multipurpose develbpment for flood control and hy&ro—
power genergtion at the Panay B daﬁ was hence judged to be economically
justifiaﬁle. In this regard early commencement of a study at F/S level

is recommended.
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'CHAPTER IX. ENVIRONMENTAL STUDY

9.1 Water Quality

The water of the Panay Ri#er.is'osually turbid ond_in yelloWish in
colour in the middle and lower roachés; if heavy réinféll ooofinoes for
a few days, the river turns dark brown. .The temperature of the ﬁater
is arounﬂ 26.5 to 31.8°C accofding to measorémentslby the étudy Team. .
Assessment of water quality was based on samples taken'énd analysed from

the five river stretches.

‘Although turbid, the qual1ty of the water is acceptable for irrigatlon,'
municipal and industrial purposes. At the proposed Panay B 51te, in
partlcular, sincé the watershed is mostly covered with scrub and forest
the inflow of organic material would be small and the possibllity of

eutroficatlon in the proposed reservoir is remote.

Salt watey intrusion is of special importance iIn the Lower Panay
Ri?er basin, During the dry season (January to April}, the flow in the
Panoy River is very low and only a small portion of this reaches the
Lower Panay. In addition, as up to 1.8 ﬁ3lsec is taken for irrigation

use, the Lower Panay is virtually non-flushing during the dry season,

At high tide the salt water prism reaches up to and sOmetimes_beyond
the puﬁping station of Roxas Water District. This contaminates the water

supply of the town and district.

9.2 Soil Erosion

9.2.} Soedimentation and Soil'ErosiOn-

The watershed of the Panay Rlver is w1de1y covered with hlghly
weathered igneous rock units. The upper watershed of the Panay River
up to ap elevation of 400 to SOO meters is covered with corn, bean and

cassava fields or with shrub. Natural.ngeEation in the watershed is sparse,

with forests existing only at clevations of 602 neters and ahove.

Therefore, the watershed is mostly elosionmprone.
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The speed of erosion was measured from sediment loads transported in
the stfeamflow, as part of the meteo-hydrological investigations. As a
result, the annual denudation rate of the watershed was assessed to be
1,44 mm. This indicates that the denudation due to erosion of soil is

relatively fast in the Panay River basin,

Soil consefvation is thus a long-term wecressity of great importance.
For the purpose of establishing a comprehensive assessmentrcn the need
for soil conservation, a comparative study was made of the four sub-basins,
corrvesponding to the dam sites of Panay B , € , Badbaran and Mambusao,
using the land suitability maps énd land use maps. First, an Erosion
Hazavd Classification Map was.prepared, as shown in Figure 9.2-1 on the basis
of the criteria fotmeriy cstablished for the “Land Capability Classification
Guide™, by the Bureau of Soils in 1976. In parallel with the above, |
the composition of land uses in the sﬁb-basins were read on the land
use maps as shown in Figure 9.2-2. Accordingly, the necessity for soil
conservation was assessed in terms of the percentages of crosion hézatd
classification and present land use. The results of the erosion hazard
classification and present land use are presented in TaBLes 9.2-1 and

9.2-2, respectively.

As the overall assessment, the sub-basins are deemed to be prone to
eroéion, judging from the criteria prepared by the Bureau of Soils.
Reforestation of scrub areas is clearly desirable for soil conservation
of the sub-basins and'preservatidn of the exiéting forests should be given

a poelicy consideration.

9.2.2 Shifting of River Channel

Straightening of river channels . sonetimes causes degradation
in jgs upper reaches and aggradation in its lower reaches.  In the
Panay River, however, the.slope of the river bed 1is gentle, about
114;000; and therefore.the problem of degradation and aggradétion in

the shortcut channel is unlikely to take place.

AT



9.2.3 Landslide

Interpretation of aerial photographs and géological obserﬁation

revealed that landslides are scarce in the basin area.

9.3 Fish and Wild Life

The study of the fish population in the rivérs of -the basin was
made on the basis of existing documents-ll, interviews with spec1alists of
SEAFDEC 2/, with officials and with loecal residents in the towns of
Dumalag, Dumarao, Dao, Sigma, Mambusao and Panitan. According to SEAFDEC
specialists,rno unique . species of fresh-water fish exlst in the Panay '
island. In this regard, no serious problems are anticipated_on account

of the proposed storage development.

There is #ery little use made of riverine fish for home consumption
and no pfOBlems are foreseen. The creation of resérvoirs may even have
a positive benefit, as the confined water body with a large surfacé'area
would enable the development of new fish culture, Plankton feeders, such
as Tilapia, Common Carp and Chinese Carp would be suitable freshwater

fish to begin with.

No 1nformation was obtalnable on the wildlife of the Panay river
basin., The areas along the middle and lower reaches of the Panay River
are open and flat, with no consPicuous animal 11£e. The storage development

plan is not expected to have any major 1mpacts on wildlife in the Panay River

basin,

Note 1/ Source : Feaslbility Study of the Amnay Multipurpose Project,
: Sablayan, Occidental Mindoro

2/ SEAFDEC: ' The goutheast Asian F{sheries'DQVeldpment Center -
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9.4 Riverine Transportation
I

There is no regular viver transportation on the Panay River; except neat
the estuary of the Pontevédra River and in the San Anton River. When the river
water level is high, a power boat can travel from the estuvary up to the towns
of Cuartero and Dumalag, thoﬁgh no regular service is available. There are
some river crossings by ferry boats at such towns as Dumarao across the

Badbavan, Hagnaya across the Mambusao, and Panay across the Panay River.

The only through-the-river fransport i1s conveyance ef bamboo stems
in rafts. The bamboo stemr are rafted from the largest producing areas
of Tapaz and Dumalag to Roxas city,.through the main stretches of %
the Panay. Production of bamboo is an impertant industry to local
residents, underlain by extensive demands a2s house materials. Riverine
transportation provides a low cost means of haulage. If a storage is

developed at the Panay C site, rafting of bamboo stems wiil be interrupted,

and alternative means of transportation will have to be devised.

9.5 Public Ilealth

According to the City Health Office of Roxas éity, local
residents are prone to a parasitic disease, locally called "lugay".
This disease is reported to be common in the Philippines, Its infection g

process is attributed to insanitary drinking water and infected food.

There are no reports of endemic disease such as schistosomiasis
transmitted through tremadodes or nematodes living on fish or snail.
Also no reports have been issued by the Provincial Health Office con-
cérning epidemic diseases sﬁch as malaria, dengue and H fevér,
infected through virus or bacteria—bear{ng insects such as flies and chigger.,

The occurrence of such epidemic diseasés has yet to be investigated,

The sanitary conditions ia the riﬁer basin are bound to be improved,
if the water supply plan is impiemented. Adequate potable water would

minimize, if not totally prevent, the infection by waterborne diseases.

aa
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CHAPTER X.  BASIN DEVELOPMENT PROGRAMS

10.1 Summation of bevelopment Plans

10.1.1 Comprehensive Framework of Developnent Program

The plans mentioned below have been found worthy of development in
the preceeding Chapters V to VIII. They consist of the following four

plans:

(1) Fload contyrol plans

The frameworks of Long-, Mid- and Short-term Plans were set out
in Chapter V. This Study proposes that the flood control project be
implemented by stages. The specific projects of each stage are detailed

in Table_10.1¥1, and surnarized below:

Stagewise Implementatibn'of Flood Contral Project

. _'lst Stage - 2nd Stage © 3rd Stage
Itenm (Short-tewvis (Extension to (Extension to
Provisional Plan) Mid-term Plan) Long-term Plan

_warning system

River improvemeﬁt:

— Tmprovement of 6.1 km - ' .
Pontevedra river :
- Improvement of 16.0 kmil None 93.4 km
nevw sections . N - : _
- Enlargement'of None ' . 16,9 kmil— - 16.0 kmil
previously improved : : .
sections _
Total 22,1 km : _ 16.0 km 109.4 km

Multipurpose dam (flood control & hydropower)

- - Panay B dam _ X - _ -
Folder plans ' ' 4 towns Additional 3 towns -
Non-structural wmeasures X - -
(Flood plain management) o . _

Flood forecasting and X - _ ' Coa

- Notes: - /1  Includ. Cogbn floodway , - = & _Assumed to haVe ‘been 1mp1emented '

X : Contemplated in previous stage

10 - 1
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Of the three Stages of the plan, the Ist Stage should be given priority
for implementation, on the grounds of its economic feasibility, which is high
even at present, and that it would substantially improve.the health and live-
lihood of lecal residents.

It was recommended, however, that the Qﬁd and 3rd Stage works should be
kept in abeyance until the increased potential value of damage iucreases the
economic viability of the plan (i.e., EIRR more than 80%). Prelinminary
assessmént suggests that Mid- and Long-term Plans would be justifiable if
implemented around the year 2015 (work commencement around 2010}, and around

2030 (commencement around 2022) vespectively. '3

(2) Irrigation plans

- Panitau-—Panay Irvigation Project ! 3,250 ha

~ Mambusdo Irrigatien Project ¢ 2,145 ha
(3) Water supply pian

- Roxtas City Water Supply Project 7,450 m3/day
(4) Hydropower genération plans

= Panay B dam : 7,100 ky

10.1.2 Outlines of Proposed Development Project

The following are the outline, purpose and timing of implemontation.
of the proposed development projects,
(1} 1st Stage work (Short-~term provisional plan)

River improvement

The river improvement for this stage would comprise the following
work itemss
(a) Cogon bypass floodway (9.5 km)
This plan would have a bypass floodway constructed, from 4 km
downstream of Panitan €o the Hanulaoun river mouth. Plood flow

&
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exceeding the bankful capacity of the POnéevedra fiver of
500 m3/sec would be diverted by this floodway.

(b) River improvement of the Pontevedra river (6.1 km)

This would pr0v1de partial inprovenent of the Pontevedra river

for the stretch from the floodway entrance to Pontevedra
town. The channel sectlon, where the carry1ng capacity is less
than 500 m3/sec, would be widened and eroded banks would be

revetted.

(¢) Stretch between Panitan and Cogon floddﬂay entranée-(ﬁ.S kra)

The low flow capacity of the river weuld be expanded by improve-
ment of the existing river channel. Levees would be constructed

on the both banks.

By this improvement work, the areas downstream of Panitan town
(incluﬂing the Panitan - Panay iriigation'afea) would be relieved of
flood damages caused by floods of less than 10-year recurrence.

The areas upstream‘of Panitan would also be relieved of flood damages
Lo some extent, since the f}ood levels.would be lowered by the
improvement work. The location of st;etches for the channel

improvement plans is shown in Figure 10.1-1.

Multipurpose dam

The Panay B dam would be_constrdcted to reduce the flood flow
diSchargé into the stretches downstream of, the dam. The dam is
proposed as a multipurpose dam with a power station equipped with '
7,100 kW generating facilities. The general plan of the dam is

shown in Figure 10,1-2,

Polder dykes

 polder dyﬁes would be embanked to lighten flood damages caused at
4 towns/villages with high flood damage potentiality {i.e. Dao,

Cuartero, Mambusao and Slgma. 'The locations of the planned polders
are shown in Bigure 5.4-1 and the geuneral plans for cach 1ocation

are shown in Figures 10,1-3 to 10,1-6,
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(2)

Non-structural measures

{a) Flood plain management

In the arcas upstream of Panitan (flood vulnerable area 220 kmz),
where flood control projects by structural measures will not be
carried out for the time being, regulation of development should
be introduced to avoid any increase in the risks of future flooﬁ
damage. For areas downstream of Panitan.too {flood vulnerable area
118 km?), appropriate guidelines for development would be set out
since the protection level of the proposed Short-term Plan is only

against a 10-year flood,
(b) Relocation of housings

Relocation of housings is preliminarily proposed for two sub-areas
of Y1 and M3 (excluding Mambusao town). Actual implementation
should however be subject to further detailed survey to be included
in the feasibility investlgations, in which the practicality of the

plan would be examined on the basls of each housiung.

Flood forecasting and warning system

Advance information on incipient floods is Indispensable for efficlent

operation of structural and non-structural measures proposed herein.

‘Flood forecasting by a stage-correlation technique is pfoposed as a

provisional step, which will be replaced later by telemeter facilities,

2ad Stage work (Mid-term plan)

River improvement

In this stage, the bankful capacity of river channels would be increased

(design discharge: a 25-year flood) in the stretches downstrean of

- Panitan, which were previously improvéd under the lst Stage Project.

The loéation of the river stretches that would be improved is shown

in Figure 1G,1-7,

10 - 4
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Polder dykes

Polder dykes would be constructed éddiiionallyﬁat 3 toﬁﬁs}viiiages,

i.e. Maayon, Jamindan and Dumarao. The locations of the planned polders
are shown in Figure 5.4-1 and the general plans shown in Figures

10.1-8 to 10.1-10, '

(3) 3rd Stage work (Long~term plan)

The work items to be completed in the 3rxd Stage would be intended to
provide all the flood vuiqeraﬁie areas with protection and thus raise the
protection level up to the 100-year flood, The protective work would include
the following:

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

This would raise the bankful capacity to accommodate a 100-year
flood for the stretches improved in the preceding 2nd Stage work.
The work hould include the helghtening of levels and improvement

of appurteuant facilities,

(b) Improyémgnt of upstream reaches of main and tributary rivers
{93.4 k)

Improvement work would be initiated in this stage for the river
stretches previously left unimproved, i.e..lj middle and upstrean
reaches of the Panay, 2) lower stretches of the Maayonr and
- 3) lower stretches of the Mambusao.river. HWith the completion of
the stage work, almost all the.areas Qulnerabie te inundation in
the:Panay-basin would haye been protected from flood damages
(except fdf parts of retfardation basins uwnavoidably inundated by

inland water).

The location of the stretches subjected to improvement in this stage is

shown in Figure 10,1-11,
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(4) Irrigation plan

(a) Panitan - Panay Irrigation Project

{b)

This plan would bring a total area of 3,250 ha under irrigation,

by integrating the existing sporadic PIS's into one. The target

yield was set at 5.0 ton/ha {paddy). For its Iocation; refer
to Figure 6.1-1.

A constraint inherent to the proposed developmenk area is that
the area is prone to flooding. Therefore some kinds of flood
control measures should precede the implementation of the
irrigation project. The Panitan- Panay Irrigation Project
would have satisfactory economic viability (EIRR 11.7%), if
protective measures that counter the 10-year flood as the
protection level is enacted, as described in Subsection 6.5.1.

The project is thus scheduled to start only after the lst Stage

-Flood Contrel Project is completed.

Mambusao Irrigation Pfoject

This project would aim to rehabilitate existing irrigation
facilities and to expand arable areas along the lower reach
of the Mambusao river (for its location, refer to Figure 6.1-1).

The project covers an area of 2,145 ha in total.

Like the ?anitan-Panay irrigation area covered by item (a)
above, this irrigation project is located in a flood-prone

area, However, an evaluation revealed that the project would be
feasible without providing spécific measure for flood protection
(EIRR 12.3%). Therefore the irrigation project would precede to
flood control Qorks {river improvement) which will bg'realized

later under the 3rd stage project.. -

10 - 6
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{5) Roxas city water supply plan

The Roxas city municipal and industrial water supply project
proposed herewith, has the following two objectives:

(a) The existing water supply facility has tﬁe'ﬁroblem of aggra-
vated water qﬁalify ﬂue to contamination of the exiétihg‘water
intake by sea water. The primary ijéctiQe'of this ﬁtojéét is,
therefore, to solve this problem, by divarting the streamflow of

the main Panay river.

(b) The second objective is to enlarge the supply capacity of exist-
ing facilities. The required water supply capabity in 1995 is
projected to be 11,650 n3/day, while the present supply capacity
is 6;200 m3/day. The proposed iﬁtake and transwission facilities

would make available an additional 7;450 w3 of water a day,

Due to the urgency of item (a) it should be given priority for its

carly implementation.

(6) Hydropower generation plan

The Panay B dam, which is proposed as part of the lst Stage work of
the flooed control project, could be completed in 1994 at the earliest.
As discussed in Subsection 8.3.1, the power supply andvdemand3balance
indicated that the Panay Grid would be faced with a shortage in_sﬁpply
capability around 1995, as illustrated in Figufe 8.3—1.-.Theref6re_the
commissioning of the Panay B power station in.time for that date wo@ld be
justifiable. The electric power generated at the Panay B powéf station
would be transmitted to the Papitan substation (138/69 kV) and thus feed
the Panpay Grid.

10,2 Tmplementation Prégram

Based on the principles_concefhing for implementation of speéific
projects set out in the preceeding Subsection 10.1.2, the "Mastér Schedule"
of the basin-wide developmént program was formulated, as given in Fipure

10.2-1.
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10.3 Cost Estimation and Economic Evaluation of Development Program

10.3.1 Cost Estimates of Development Project

The total cost of the basin-wide development program was estimated
at 35,8161<106 (1984 base priece). Cost breakdowns of the program by

specific projects are as given below:

Development Cost Estimates of Specific Projects
{1984 base price)

Breakdown by

Project Currency ~——
Project (Stage) Cost Foreign Local
{2x106) currenty currency
(Us$x109) (Bx106)
Ficod Contrel Project
a) River improvement
- lst Stage work 589 11.5 383
- 2nd Stage work 440 8.6 286
~ 3rd Stage work _ 3,486 67.7 2,265
Sub-total 4,515 87.8 2,935
b) Polder dykes
~ lst Stage work (4 towns) 231 6.4 116
- 2nd Stage work (3 towns) 146 4,0 75
Sub-total _ 377 10.4 191
c} Multipurpose dam
- Panay B daml’ 471 S 1s.4 . 194
d) Non—structufal measufesig .52 - 52
e) Flood forecasting and warning 84 3.8 15
- system
. Irrigation Development Project
~ Panitan-Panay Pfoject 183 6.0 R
~ Mambusao plan 79 A 36
Sub-total 262 8.4 111
Roxas City Water Supply Project 56 2.1 18,1

Notest [f1  Rough estimation, Exchange rate: US$1 = P18
' /2 Including power generating facilities
/3 Tnitial cost only
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The details of project cdst breakdowns are shown in Tables 10.3-1 to
1053"'8, and Tﬂble 5.6—10

10.3.2 Economic Evaluation of Specific Projects

(1) Fconomic evaluation of projects

An economic assessment of épecific projects is detailed in Table 10.3-9

and summarized below:

Summary of Economic Evaluation of Proposed Frojects

{i | L | _EIéR (%)

Project .
lst Stage . Znd Stage 3rd Stage -

Floed Control Project

{a) Rivér‘inprOyement: 9.4 9.8 15.2
{b) Polder dykes: bao ©12.7 Maayon 9.3 -
. Cuartero 25.7 Jamindan 9.2
Sigma 10.5 Dunarao 8.1
Mambusao 11.6
(¢} Panay B dam: 11.2
(d) Non-stru¢tural measures!: ' 9.6£L - -
{e} Flood forecasting/warning /1 ~ _
sistem: _ 4,.5— _ . &
g; (£) Overall : 11.4 9.8 15.2
£ '
Irrigation Development: Panitan-Panay 11.7 - -
Mambusao 12.3 - -
Roxas City Water Supply Projcét: 16.9 - - ' -~
(Reference)
1st Stage River Impiovement - R -
+ Panitan - Panay Irrigation _ 10,1 _ - -

‘Note: /1  For reference. These projects to be implemented irrespective

of economic merits
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The evaluation above is based on the following conditiomns:

(a)

{b)

(c)

The implementation of specific¢ projects were assumed as given

in Figure 1¢,2-1.

The Znd and 3rd Stages of the flood control plan were evaluated

on the incremental benefit that would acerue in excess of the

‘benefit counted in the previous stage, except for a specific

consideration given in {c) below.

Polder facilities will bé of no further use and therefore the
benefits thereof will terminate in 2030 when the 3rd stage river
improvement project is completed. The benefits thenceforward are
counted in the 3rd stage river improvement project, which
constitﬁtcs a major.reason for a high EIRR of the 3rd stage
project (15.2%). The overall EIRR of the river.improvement
projects, inclusive of lst stage through 3rd stage works, is
evaluated to be 9,7%. If polder benefit is considered not to

be transferred to the 3rd stége river improvement project, the
EIRR of the 3rd stage projeéf will be 11.3%.

It should be noted that the river improvement for lst Stage works has

the positive benefit of facilitating development of the Panitan-Panay

irrigation project. The two project needs to be evalvated as a package.

The EIRR value of river improvement + irrigation was assessed as 10.1%,

{2) Sensitivity analysis

The sensitivity analysis was conducted for the following conditions:

(a)
(b)

Cost 20% up
Benefit 20% down

The results of the sensitivity analysis are shown in Table 10.3-10.

10 - 10
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10.4 Technical Considerations for Control Plan
10.4.,1 First Stage Project
(1) Flow capacity”of stretches downstream of Pahitan

The stretches downstrean of Panitan (1nclud§né Cogon fltodwaj)'ate
designed against a 10-year probable flood. Becaﬁse the flood cOhtrbI plan’
of the Pontevedra'rivef'includés the conétruction of Ievees,.theté‘will
remain a risk of the breaching of levees in the event of floodé 1afgér
than the 10—y¢ar probable fleod. To counter such evéntuality the follow-

ing measvres should be taken:

- Under ordinary conditions,'the inflow into_the Pontevedra river
should be kept below the bankful capacity of the Ponteévedra river.
In an emergency, however, it was assumed that'streamtlﬁw'in excess
of the design capacity of thé.Cogon floodway would be released to
the Pontevedra. This will mean that the Pontevedra atea will con-
tinue to be susceptible to flooding to a certain extent from time

to time..

— Levees should be weil maintained and any deformation caused by
uneven settlement should be made good. Provisions for flood fight—
ing including organization of the team and preparatlon of materials

should also be made,

- The flood forecasting and waraing system should be established.as
described in Chapter V,:iﬁ order to quicken precautionary measures

and reduce risks of damage.

(2) Flooding condition of the middle reach of the Péhay river -

After the completion of lst Stage Project, levees downstream of
Panitan would be connected with highland banks, - thus ¢103ing off'the down—:
stream.areas. Hence, if the fiow capacity of the improved stretches
downstream of the Panitan is insufilcient, flooding in'the.middlé reaches
of the Panay river might worsen in future, In this context, flood water
levels at the Panay!Panitan base station were c0mpared ‘and the results are'

given below.
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Estimated Flood Water Level at Panitan

(Upstrean End of Dyking)

Probabl Present condition After improvement
fload Flood ¥lood Flood Flood
( oor) digcharge water level discharge water level
yea {n” /sec) {(El. m) (m3/sec) (El. m)
2 790 5.8 790 5.8
10 1,370 7.6 1,340 7.5
25 1,830 8.7 1,790 8.6
50 2,270 9.6 2,200 9.4
100 2,670 10.3 : 2,610 10.2

As seen above, the improvement work will cause no adverse effeéts,
but will have a beneficial effects by lowering water levels in the upper

area.
(3) Local improvement work in upstream reaches

The present study concluded that the lst stage river imprbvement would
be limited to river stretches downstream of Panitan town (Case SP-1B. See
Subsection 5.4.5) énd the extension of improvement work in further upstream
reaches {Case SP-1A: Partial improvement up to Mambusao junction} would not
necessarily be attractive. Nevertheless, there may‘Be a possibility that
sore locéal improvement works in upstream reaches, such as'shortcuttiﬁg at
meanders and widenlng of bottleneck sections, may bring on a beneficial
effect of increasing the flow capacity thereat, thus quickening the recede
of the upstream flood water. Instead, it will resuit in an ingreased
runoff in the downstream areas. The relative merit of such local {mprove-
ment works should be examined in subsequent feasibility study stage as a
part of the proposed downstream improvement work, The study should be
based on detailed river cross section survey data to be taken at a

reasonably short interval.
(4) Stretch at Panitan

River improvement work at Panitan stretch for the lst Stage Project
would be confined to fmprovement of the existing river chamnel. 'Tbis:plah

would require removal of part of the settlements from the right bank area

10 - 12

it

FREe

e



of the river. <Consequently, an alférnative plan was formuléted'to brovide
a floodway constructed on the saddle section of the right bank, and thus
shift the planned river chaanel off the settlement avea of the right bank,
Preliminary assessment indicated, however, that the alternative plan
{Floodway ﬁlah FW-3: See Subsection'5.2f2)_is not likélyfto be viable.
The details.of the floodway_plan shoula‘be:futthér‘exahined however at

the feasibility study phase.

(5) Polder plan at Sigma (Flg.ZLO.IJS)

Widening of river chamnel at the right bank of the Sigma town is

planned for the 3rd Stage Project; which would need relocation of houses.

o . _ DL
5 Therefore polder dykes are proposed only for the left bank area.
(6) Effect of flood control by lst Stage Project on diSchafgé and water
level ' '
At the lst Stage Project, the following works are executed in regard
to the flood control. '
- Construction of Paqay'B dam
- Coustruction of Pdlder at 4 towns
- River improﬁement at stretches downstream of Panitan
(including Cogon floodway)
Among above three work items, the construction of polder dike is’
. not effective for reducing the flood water level though the polders can
5 : . '
%ﬁ' protect the towns against the flood damage. On the other hand, Panay B

dam is effective to reduce the flood water level, however, the reduéction
rate beécome smaller at the downskEream stretches. ‘The effect of Panay B

dam is flood discharge and water level is summériZed below.
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Effect of Panay B Dam

On Flood Discharge and Water Level

Upper: Discharge‘m3/sec
Lower: Water level El. m

)

Location 10 yr Flood 25 yr Flood 100 yr Flood

{Base Point) Present WIDam'E[fect IPresent WfDam Iffect{Present| W/Dam Effect

Panay € Dan 853 746 -107 | 1,282 |1,105| -277 | 2,153 | 1,858| -295

(BP-1) 26.78 [26.31(-0.47 | 28.42 | 27.78|-0.64 | 31.69 | 30.26|-0.83

Dumalag 868 | 760 -108 | 1,305 1,125 ~180 | 2,189 [ 1,890 -299

(8P-2) 23.23 |22.86(-0.37 } 24.54 | 24.03[-0.51 | 26.67 | 26.01[-0.66

Conf. w/ _ _ _ oy 4
Bodbaron R 843 | 761) -82 | 1,240 {1,099 -141 | 2,048 | 1,807 ~2641 i
(BP-3) 19.89 [19.66[-0.23 | 20.93 {20.59|-0.34 { 22.56 |22.12]-0.43

Cuartero 1,104 [1,064] 40 | 1,554 {1,480 -74 1 2,383 | 2,257 -126

(BP-7) 15.92 §15.76/-0.16 | 17.52 §17.28(-0.24 | 19.91 |19.58/-0.33

Conf. w/ -

| 6] -2 ‘ - 12, -
Honbusan k. 1 1117 [1,076] -a1 | 1,567 [1,494| -73 ] 2,382 | 2,258 -124

(BP-8) 13.74 |13.63}-0.11 | 14.85 {14.68}-0.17 | 16.46 |16.24]-0.22
Lont. w/ 1,290 |1,264] -26 | 1,803 | 1,750 -53 | 2,684 |2,595| -89
Maayon R, _

(BP-13) 10.40 [10.34|-0.06 | 11.44 [11.345-0.10 | 12.84 |12.72|-0.12
Panitan 1,365 {1,340] -25 | 1,832 [1,780] -43 | 2,668 [2,613] ~56
(BP~17) 7.55 § 7.53|-0.02 | 8.66 | 8.571-0.09 | 10.29 [10.19|-0.10

Note: Regulation effect of Panay B dam

| 10 yr flood 25 yr flood 100 yr flood
Tnflow 602 1,013 1,995
Out flow 351 557 1,047

As seen above, the reduction of water level in the middle reaéh, where
the polders are planned to be constructed, is not so sufficient as the polder
dike can be eliminated. Feor example, the reduction of water level at

Curtero and Dao in case of 100 year flood is respectively only 13 cm and 22 cm.
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The river improvement at the stretches downstream of Panitan is also
effective to reduce the water level at the upstream]stretches of Panitan
but only for the small flood, as the upstream stretches remain at present

condition.

The effect of first stage flood e¢ontrol plan on discharge and water

" level is shown in Filg. 10.4-1.

10.4.2 Second and Third Stage Projects
(1) Risk associated with high levees

In 2nd and 3rd Stage Projects, proposed structural measures will
include construction of high dykes to accomnodate a large flood of 25- or
100-year recurrence, In this repard, the following items should be given

due attention:

. The levees will be safe only against flood levels lower than the -

design flood level

. The flood damage poteﬁtial in areas protectéd by levees would
naturally rise, and, therefore, careful consideration should be

given in determining the design discharges

. On grounds of the uncertainty fnvolved in flood.f10w analysis
and possible future changé in flood runoff characteristics
resulting from inﬁénsification of land usé,-it should be noted
that the probable'flood discharge would be subject to change and

not be a fixed value

In constructing high leﬁees, therefore, provision will have to be

made that will allow room for future counteractions:
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(a) Heightening of levees and/or widening of river chanmnel by
backward disposition of leyees: This might be difficult from

the social viewpoint and due to costly land acquisitien.

(b} Maintaining room for future construction of retérdation basins
and damé in the upstream reaches: If channel improvément in
the upper reaches is to be implemented, deliberate-canidera—
tion will have to be made of pOssiBle effects on flood discharge

concentration in the lower reaches.

As a rule, if high levees are to be constructed, accommodating a

flood larger than the design discharge wust be avoided at all costs. g

(2) Confluence with the Maayon river

The catchment area of the Maayon river is 367 kmz.at the éonfluence
with the Panay river, which is relatively large. In the left bank arear
in the downstream reach, there are extensive paddy fields at low eleva-
tion. These fields arée in flood prone areas subject to backwaters from
the Panéy mainstream. Because of its large catchment, this area recéives
a large filood runoff (1,000m3/séc at the IOD—year probable flbod) and,
therefore, the installation of gates to prevent backwater from the Panay

river will not be effective as a flood control measure for the confluence

- area.

. h |
. . #
To free this lowland area from flood damage, it is proposed 'that the R
3rd Stage Project should include the construction of 16-km-long back dykes
along the Maayon river and the Ilas river, a secondary tributary merging

into the Maayon river at its left bank.

This area is unlikely to be'religved of flood damages until 3rd Stage
Project is implementéd, which would deny the possibility of intensive

land~resources development of the areca for the time being,

(3) Confluence with the Balacuan river (a tributary of the Mambusao river)

The catchment area of the Balacuan river 13 about 50 km2 at the
confluence with the Mambusao river. Paddy fields are extensively developed

in the downstream area which is also prone to flood damages. The 100-year
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fiood water level at tﬁe conflueénce fcachcs El. 15.5 m. Pa&dy fields

lying at elevations lower than the 100- -year flood water leyel amount to
about 2,200 ha which correspond to about 60£ ‘of all the paddy fields in
the area. The 1owcst land in the area is-about 800 ha at hl 8 -8.5m

which are used as natural flood retardation basins and dcvo1d of any

particular tand use.

Since the lowlands form a ba31n, the construction of back dykes for :
flood control would be impracticable. Therefore the proposed plan in 3vd
Stage Project is to install gates at the conflucncc with -Balacuan tiver
for preventing the 1ntfusion of backwater from the Mambusao river._
However, this would mean that paddy flelds in the lowland will be subject
to pcrlodic inundation from inland water even after the 3rd Stage Prcject

and thus further land-resources development of the lowland area would notf

be recommendable.

It might become feasible in some year to install pumping equipment
for drainage at the gate, though this was not contemplatcd for 3rd Stage

Project.

(4) Measures against inland water

The catchment area of the tributaries except for the Maayon and
Balacuan rivers is small as mehtioned earlier, hence inland water can be

drained by means of sluices, althougﬁ some inundation by inlahd'water_

will be unavoidable, In further studies, it is recommended that a detailed

study will be made of the inundated area based on maps at a scale oE-1/2,500.
(5) Effect of flood control by 3rd Stage Prqjccf on discharge and water
level | | . '
At thc 3rd Stage Project, the river imbrovement is exécutcd upto the
stretch upstrean of the ccnfluence of the Panay triver and the Badbaran river.
The effect of 3rd stage flood control progect on flood discharge and water

level is 3ummarized below.
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Effect_of 3rd Stage Flood Control

Project on Flood Discharge and Water Level

The talbe above shows the following features.

(a)

Vnit: Q@ 3 m3lsec

W.il.: El. m
Base point " Present Rl;g;tITEI:VE— R.I. with Dam

and Location B '“f‘q i'WL,__,ﬁﬁQ—miﬁdﬂL _;HQ;W7H7WL
Eg;f{)c Dam 2,153 | 31.09] 2,153 | 31.09 | 1,860]| 30.26
?ggf;§g 2,189 | 26.67| 2,189 | 26.67 | 1,890| 26.01
?Eﬁf;)"’ﬁadbaran Rl 2,068 | 22.56| 2,246 | 22.57| 1,960] 22.01
%g;z;;fo 2,383 | 19.91| 3,330 | 19.28] 3,090 18.95
?ggfé)”/“amb“530 R | 2,382 | 16.46| 3,346 | 18.40 | 3,110 13.02
%ggfi3¥!&aayon R. 2,684 | 12.84| 4,657 | 13.48 | 4,230 13.24
i;;j:;? 2,668 | 10.29| 4,524 | 11.99 | 4,380 11.82
Note: Along Main Stream of the Panay viver

Flood discharge at the present condition 1s not facreased at

the downstream strettﬁes dupée to the inundation effect of flood

‘plain.

®)

Flood discharge after the river improvement is remarkably

Inereased at the downstream stretches as the fnundation effect

is not so much. For ekample, 2,608 m3ls is increased to

4,524 m3fs at Panitan. Therefore, the water level at the down-

stream stretches is also raised though the raising rate is not

so high as the increase rate of discharge die to the river

improvement effect. For example, El, 10.29 m is raised to

El.

11.99 m at Panitan.
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(c) The Panay B ‘dam has effect to decréase the discharge as well as
the water level though the rate is not remarkable especially

at the downstream stretches as shown below.

Flood Reduction effect of Panay B dam

on LP river iwmprovement

Location - Q_(m3/se) W.L. (m)
Dumalag (BP-2) .299 0.66m
Cuartero(RP-7) . 240 0.33m
Panitan (BPO17) 144 0.17m

The effect of (Third Stage) flood control works on peak discharge and
peak water tevel is shown in Fig. 10.4-2 where the effects of Panay B dam
and river improvement are respectively shown in the same figure to see the

effect of each works clearly.

10.5 Fish Culture and Groundwater Development .
10.5.1 Fish Culture

In the Panéy river baéin,'fishponds already otcdpy a total area of
10,560 ha and only 1,850 ha of natural forests of mangrove’ and nipa remain
in the lowlying swamp and marshés along the coast. From the standpoint of
eco-system conservation, further expansion of flshponds is not desirable.
Improverent of fish culture, therefore, should be sought by enhancing the
productivity in existiog areas. Enhancement of unit yields would be
achievable by jnstallation of hatcheries and- rearlng tanks for production

of fry and by introduction of appropriate methods of breading and capturing
fish. )
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It was reported that the culture of prawns would be about 1.3 times
more profitable than the culture of milkfish. The Fishponds for milkfish
culture extend over about 7,750 ha, and if they were converted to prawn

farms, incremental production would be about 13 x 10°,

There are presently five methods of commercial production of the
prasms; i.e. (i)} fry collection at shore waters or mangrove areas, (ii)
artificial fry production in the hatcheries, (iii) iushore fisheries by
fish corrals, baby trawlers and other fishing gear, (iv) offshore fisheries
by commercial trawlers, and (v) prawn cultivation in brackishwater ponds.
The last séems to be the most promising industry, supported mainly by
artificial fry production, and in the near future may bé the most widely
used method of the production. In the next stage, a mofe detail study
should be carried to examine the merits of these five rethods, including
a study on any changes of the present aqua eco-system after implementation

of flood control works scheduled in the area.

10,5,2 Groundwater Exploratiocn

A prelimingry survey was conducted during this Study to assess ground-
water potential in the Panay viver basin through review of existing data,
inventory surveys of existing wells, and measurement ¢f electric conduc-

tivity of water samples collected from the wells and the rivers.

As a result, it was found that the potential for groundwater exploita-
tion in the Panay river basin was not promising due to poér aquifers in the

area and the low quality of groundwater in the existing wells.

This does not deny the possibility of groﬁndwater development - to a
small or ﬁoderéte scale in local areas. These potentials could be 1dgn-
tified on an individual prbjeét basis based on further investigation. The
investigation should be based on a detailed in-sltu sub-surface exploration

including electrical prospecting, coxe drilling, etc.

Judging from geological and topographic conditions, potential areas
will be limited to flat plains along the main Panay river, Mambusao,
Badbaran, Maayon and Pontevedra rivers in reaches downstream from Dumalag,

Dumarao, Maayon and Jamindan respectively. Exploitable aquifers would

not be expected In the area downstream of Pontevedra because of saline

contamination.
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CHAPTER XI,  RECOMMENDATION OF FURTHER ACTIONS

In previous chapters, the Study has 1dent1f1ed attract1ve projects for
developmént in the Panay river basin, with a list of selected projects worthy
of implementation. Along with the findings of the Study,‘several additional

recommendations are made in this Chapter, concerning project implementation.

{1) Immediate imﬁleméntation-of priority ?rojects

(a) The most urgent projects in terms of both economic v1ab111ty and
the meeting of soc1al needs will be (i) Flood Control Pro;ect -
Lst Stage (incl. Panay B dam -and polder plans) and (ii) Roxas-WD
Water Supply Project. The nextlsteps for_realization of these

two projects should be started immediately; nanely:

- Flood Control Project : Feasibility Study on lst Stage
Project

— Roxas-WD Water Supply : Detailed design including overall
Project

review of the present study

(b} It is recommended to proceed with the feasibility study of the

) ‘Mambusao Irrigétipn Project at an early period. The feasibility
study of the Panitan- Panéy Irrigatibn Projedt shouid alse be com-
menced so that the project can be completed Aimmed? 3te1y ‘after the

conplction of ‘the Flood Control Project.

(2) Implementation of Mid—-and Ldng—term Flood'COHErol Plans

This Study indicates that the Znd and 3rd Stage Flood Control Projects
will be necessary in future when the benefits assessed in current value will
give a rate of return above 8%. Based on this criterion, the implementatidn

was tentatively'proposéd in the years 2005 and 2022 for the 2nd and 3rd Stage

Projects respectively. This schedule, however, should be'reViéwed if more

importance is placed by Government onto social factors (such as s;abiliza;ion
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of livelihood of local inhabitants) andfor regional development. Although
2nd and 3rd Stage Projects are proposed for the distant future, the implementa-

tion schedule should be kept under review.

(3) Panay C, Badbaran A and Manmbusao B dams

The present study revealed that the developuent of dam schemes would
be justifiable only at Panay B site. Panay C dam was not included '
in the proposed development plan, partly because of its relatively low
economic index, and ﬁartly because of problems associated with inevitable
submergence of a 40 km? area including Tapaz town. The other two

dams, Badbaran A dam-and Mambusao B dam, were excluded from the pfoposéd

-

plan in terms of economic.viability. If the flood runoff characteristics
should change in future as a result of acfivities in the upper area andfor if
the damage potential should increase due to economic development in the lower
areas, then the éése for these dams should bé reviewed. It is recomnended
therefore that the possibility of constructing these dams should not be

completely ruled out but be kept under review.

{4) Future land use

- Future land use in the flood plain will be largely dependént upoén
whether the flood control project is enacted or not, and if it will ]
be enacted, what specific measures will be taken. Land use in particular %&
areas will be considered in feasibility studies which will follow, but
this Study made preliminary recommendations on the land use of the

following three categories of areas:
(a) Areas where the flood control project will be carried
out by structural measures o

(b} Areas where no flood control project will be carried

out for the time being

{c) Areas to be preserved as future “channel. bed susceptible to

occasional flooding
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the areas of the above three categories are shown in Figure 11-1, and
the recommendations conceraing the land use in the specific areas are

presented in Table 11-1,

In the above categories, acqu131t1on of land will have to be conducted
for the item (c) above. Although the enforcement . of strict 1and use regu-
lations is presumabiy impractical from a social viewpoint, it is recommended
that appropriate guidance should be provided to curb intensification of land
use in the areas concerned. This should be possible by repeated delivery of

information and warnings on flood risks to people in the area.

13 It is also recommended that all river-related facilities, such as
bridges, water intakes, etc., to be built in future should be planned taking

into account future river improvement works.

(5) Hydrological observations

A d}fficulty experienced in carryiag out this Study was the limited
availability of basic data and information, particularly in respect of flood
discharge, flood level, storm rainfall and sediment records. In oraer to.
provide sufficient data for subsequent studies and design_of‘the.PrDjeet;

it is emphasized rhat fhe-following observations should be continued:

- Dbservation of rainfall at. stations newly establlshed during ‘this

Study, where new installation of automatic recorders is recommended

i

to facilitate detailed observatlon of storm rainfall {in place of

manual-reading gauges presenfly installed).

~ Measurément of water level, discharge and sediment . load at the
existing stream gauge stations; 3 automatic gauges and 4 staff gauges

stations..
- Measurement of sediments at the representative ‘locations

(6) Detailed surveys on non- Struetural measures

Present study on non- structural measures {See SEction 5 5 of Chapter

V) remains at . a plelinlnary study level (master plan study level) in view
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of limited data used and relatively large study area divisiqns {23 sub-
areas) assumed in the study. The subsequent feasibility study should he
based on more detailed.surveys including inveantory surveys of land uses/
properties in each sub-divided areas and interviews with local people,
from which upgraded study outputs could be worked out. Moreover, the
feasibility study will examine the practical methods of enforcement of
the proposed non-structural measures including the recommendation of

legislations.

{7) Fconomic evaluation of power supply

A preliminary ecbnomic evaluation included in this master plan study
was based on alternative thérmal plant costs. The output of this study 3
should be further refined in the forthcoming feasibility study, in which
the optimization study would take into account the least cost solution of

power development program of the Panay Grid.

{8} Reserveir sediments

The present study assumes the sediment yield to be 1,400 ﬁ3lkm2/year
in the upper reaches in terms of denudation rate, which was derived from
the observation records in the Jalaur river located in Pauéy island.

In view of the importance of heavy siltation in the limited reservoir
storage capacity, the estimated figure should be further confirmed in the

subsequent studies,

{9} Guidelines for reverveir operation ;g

in this master plan study, a simplified operation of the reéervoir
was proposed by providing independent. storage allocation cach for flood
control and hydropower.  In the next-phase study, more sophisticated
reservolr operation can be proposed.in order to make the scheme more

beneficial.

{10) Deterioration iu efficiency of existing plant

The present study takes into account only the retirement of old
diesel plants in planhing the system development. However, other than

the trénsmission‘and'distribﬁtion loses, deterioration in the efficiency
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of the existing planfs should be conSi&ered, It is suggested that this

‘matter will be clarified in the feasibility study based on more detailed

inventory survey of the existing plants.

(11) Water demand projection

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

uext-phase detailed study.

(12) Reforestation

The present area of forest in comparison with that of shrub is very

limited. The conservation of preseat forest and the reforestatlon seen Lo

" be necessary for the eavironmental conservation, flood control due to the

storage function of rainfall, and the forest industry develdpmeht. The'"
reforestation plan in the Panay river basin has to be méde.in_conSidera—
tion of the nation-widé réforestation plan. It 1s'suggested to investigate
the presen{ farest condition in detaii and to formulate basic reforestation

plan in the future stage of study.

(13) Schedule of feasibility study for irrigation project

In ihe present schedule for feasiﬁiiity study -of irrigation:prdject;
the siudy for Mambusao area is scheduled to start about 1 year earlier |
than that for Péuitan~Panay area. However, it is suggested to consider
to undertake the study of both areas at the same time for administrative

convenience and economics of scale.

{14) Flood risk map

As one of non-structural measures, the preparatlon of flood risk nap

- is required. Though the comparatively detailed survey for Undang flood

was carried out during the additional investigation in June 1985, the
further detailed survey is suggested to be carried out 1n the next stdge
for the preparation of flood risk map which would be available not for

the reduction of flood damage but also for the proper land use.
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(15) Long-term observation of river behavior

The characteristics of river behavior is different at each river.
Therefore, the iong-term observation of river behavior, including the
river bed change, meanderiong and hydrological observation, is suggested
to be doue for future flood control study. Especially, it is necessary

to know the behavior of natural river like the Panay river.

(16) Cost allocation of water supply project

In the present study, the cost of Watef supply project is allocated
only for the water 5u§ply project, nevertheless the subsidiary benefit is
expected for irrigation due to the increment of fresh water. Therefore,
it is sugpgested to consider the necessity of cost allocation for saving
. the cost of water supply project. However, it is noted that the benefit
for irrigation can not be included after the propoéed Panitan—Panay

ivrigation scheme is put in service.

(17) Phased execution of water supply project

In the present implementation schedule of water supply project, the
project is executed without phase. However, the phased execution can be
also considered in case the preparation of project budget has difficulties.
The phased execution is suggested to be studied in the next stage of study,

if required. For example, the following phase seems to be reasonable.

(a) Constructicn of pidal barrier

(b) Excavation/Dredging of the lower Panay river includiang the cut-
off channel and construction of intake gate at the entrance to

the lower Panay river

(¢) Construction of additional pumping facilities

11 - 6
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{18) Detalled investigation for non-structural measures

The study for non-structural measures in this report is still limittced
in the range of preliminary study due to the shortage of date and the study
in each area of 23 river stretches. In thg next stage of.étudy, it is
necessary to carry out.the detailed investigation including that of property
and consciousness of inhabitants. Additionally, the study for definit manage-

ment of non-structural measures considering the law is also necessary for

feasibility study.
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