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Tabie 3.3-2 Land Use and Buiidings in Flood lenerable Area

Land Use (ha)

Buildings (nos.)

Sub-area Padd Sugar- Fish d Othe Residen- Non-
¥ cane ishpon rs tial residential
Panay River _
Pl 4,388 337 1,136 4,801 6,807 430
P2 750 150 0 168 1,083 93
'P3 658 267 0 292 702 _ 3
P4 .56 31 0 27 32 : 0
PS5 1,782 433 0 630 1,315 g
PG 77 40 0 50 617 94
P7 436 175 0 273 107 17
P8 1,168 331 ) 354 998 _ 132
1] 638 401 0 314 882 _ 186
P10 986 454 1 400 961 _ 86
Sub-total (10,939) (2,619) (1,137) (7,329 (13,504) {1,045)
Maayon River :
Yl 28 12 0 14 21 0
Y2 580 256 0 249 643 67
Y3 118 127 0 84 120 2
Y4 996 23 0 137 449 0
Sub-total (1,722)  (418) (0) (484)  (1,233) (69)
Mambusao River
M1 127 14 0 31 128 23
M2 710 95 0 . 200 786 . 91
M3 640 55 0 344 753 110
M4 274 24 0 148 323 47
M5 700 113 0 204 419 13
M6 - 291 171 0 -85 603 82
M7 2,432 ‘123 ] 588 1,733 31
Sub-totsl (5,174) {595) (0) (1,600) {4,745) (397)
Badbaran River . . '
B1 103 29 0 56 136 0
B2 796 104 0 285 600 C 124
Sub-total - (899)  (133) (0) (341) (736) (174)
Total (18,734) (3,765} (1,137)  (9,754) (20,218} - (1,685)

Note: The above figures are estimated based on information appeared on

1:10,000 wmap.
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Fable 3.5-1 Estimated Area and Number of Buildiﬁgs

Susceptable to Flood Inundation

Flood Magnitide (Recurrence Probability)

Item

Inundation Area-(kmz)il _
| Paddy= o 85
Sugaréane ' . 17
Fiéhpqnd :. : z
Others : 59
Total e i63_

Buildings’(no,, IOOO)LL

Residential 7.1
Non-residential 0.5
Total B . . ) 757
/2
Population affected— . 421
- (1000)

114
24
10

65

213

‘10.4
0.9

11.3

62,0

140

29

10

74

253

137

1.2

14.9

79.86

160

.32

10

82

286

16.2
1.3

17.5

94.0 -

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

189

39

11

9

338

30,2

.7

21.9

121.3

Notes: /1 " Based on information appeared on 1 : 10,000 map.

/2  No. of residential buildings x 6_persons]family.
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Table 4.2-1 gjgpd Damage Potential by River Stretch and Major Town

- T-12

I /2 Ainoual Averige Dapaga Fopuiation fa Fiood . £1

River River— flood™> 3ools ¥ 4 §oe Damagea——

Iren “Steetch length  Area - I;w Fasos) - -frone Acea (197 Pesos) .y, Remarks

. (k) {ka?) Total™™ Per km  Per ka’ [fofal Per km 7Par ka?  Leval

1. Whole Basin: 162.5 3382 108,53 43l 369 1211 074 0.3 -
Z. 35 River Strxelchs "M 1.0 105.45 21,350 1,638 202 35.4 2.12 ‘0.34 © Level-1
Paaar river (31,784} (2,425 {298) (50.8) {(3.18) ({0.13) (Incl. Rontevaedra
and Panay)}
22 5.0 10.9 1,375 BT 126 4.1 1.03 9.38 Lavel-2 To be protected as :n
(3,652) 753 £335) (6.5} (1.53) (0.50) Entegral pare of £1
. . {Incl, Panitan)
B3 9.0 12.2 2,137 249 18> 5.2 0.37 .34 Leval=} Right bank area wartny
X for jrotection

P& 2.2 E-I 130 .59 1148 0.2 .09 0.18 taeval-}

25 7.0 23.5 5,42% 174 90 7.9 1.07 3.28 Lavel-]

113 1.8 1.5 24 13 16 1.2 0.67 0.30 Lavei-]} To ke protected as an

(5,607 (2,539) (3,2M) (3.7) (2.06) (2.5%) intagral parc of ?3.
{Iecl. Das)

Pr 5.8 3.1 952 108 i3 3.6 0.07 0.05 Leval-} frotecrion of left
baak 3res Lo be
coasidered.

8 3.4 18.5 5,576 1.02 8o 3.2 Q.96 0.28 Level-1 ..

{16,135 {2.338) (872)  (6.0) (1.11) (€0.32} (iacl. Cuareero}

P9 8.5 13.3 1,390 161 191 1.5 0.5G 0.15% Loval~?

(1,791} £208) {113} (5.3) (0.62) (0.39) {Inck. Dumalag)

P10 5.8 18.4% i,972 EL? tay 4.4 0.26 0.24 Level-3 :

) (2,037 {21y {0y (5.8) (0.35%) {0.32) (Toct. Tapaz)
Maiyom river ¥l 1.8 6.3 1_52 BS 304 4.1 3.06 Q.20 Level=)

12 6.4 t0.% 2,050 320 138 2.6 9.41 Q.2% Leval-2 .

_ {4,585} (?16) {421} (3.9 {(0.61) {0.38) {incl. Maayon)
| &) 5.0 3.3 EL:) 33 141 Q.7 2,14 g.21 Level-)

T4 12.09 1.6 2,625 e 22 2.7 0.2) Q.13 Level-2

Marbusaa civer 11 2.2 1.7 4§16 285 365 2.5 0.35 a.s7 Level-2
M2 3.0 10.1 1,32% 148 i3 3.2 .36 3.32 Level-2
{4,064) (452) {401} (4.2} (.52} (0.48) {Incl. Sigmal
=3 10.¢ 10.% 2,335 83 272 2.3 .23 0.22 Level-2
{8,634} {863} {830) {4.5) {0.55) (0.31) (Incl. Macdusao)
bt 1.2 4.3 1,903 ns 224_ 1.0 o.M 0.22 tevel-2
s 1.3 0.2 i._509 13% 148 2.5 0.22 Q.25 Level-3
8 5.2 3.5 1,948 3is 354 1.8 0.35 9.3 Eevel-2 To be ipproved coly
{1,567  {688) (649}  (3.6) {0.69} {0.65) atter M1-M3 ace
. . improved. .
. {Incl. Jamincan}
u7 8.8 JE.4 6,217 123 158 0.5 1.21 0.3 Level-1 to e improved oaly
atter M1 to ¥4 are
. i _ impraved.
Badbaran civer Bl 3.5 1.9 140 W 126 0.8 0.24 D.42 Level-3
1) .3 1ne 1,001 128 ° 8 2.1 027 0.8 Level-3 ‘
{2,017) (256) (174 (3.6) (0.56) {0.30) (facl. Pumarao}
). By Major Tova: N : )
Pontevedra Py - L . 9450 - 1,583 n0o - 2.30 Level-1
Panay 1 - G.5% 374 - 133 .4 - %.70 Level-3 .
Peoitan &3 - 1.c0 2,271 - 2,217 2.4 - 2.40 Lavel-2
Deo 6 - 1.7 4,532 - 3,918 2.5 - 2.16 . Lavel-2
Cozrcero #3 - 6.4% 10,560 - 21,551 0.8 - 1,63  Leval-1
bumaiag 9 - 0.66 400 -~ 608 Ly - .88 Llevel-d
Tapaz 10 - 0.64 34 - . 84 1.4 - 2.19 Level-]
Maayoa 12 - 6.23 2,534 - 11,817 1.3 - 5,63 Level-1
Sigma Mk - Q.47 2,735 - 5,819 1.5 - .19 tevel-1
Mambzsza M3 - .03 . 5,809‘.- - 5,640 3.2 - Jat Level-1
Jaaiodan 5 - ¢.18 ' t,619 - 8,934 B3 - 0.0  Level-1
Pamarza 82 - 0.48 1,075 - 2,240 L.y - 313 tevel-1
Totes:s  f1 Lengl‘.ﬁ along proposed chaonel loprovement: ﬂ Damage pa[en!igl level: fiver Stretch Major Town
red Area and anouzi Flood damage at 100-year : (102 #/ea) (Igg #/iml} .
fldod occucrreace. : ievel 1 500 aver 5,000 over
- o Level 2 500 - 150 5,000 - 1,000
{ ) Including mijor tovr. tivel 2 150 undere 1,000 nodet

e,



Table 4.2-2  Flood Routing Capacity'by Stretch

R [

' fi .
Flood— /2 Routing—— S
Damage™— Damage - Froposed’
h ; .
Location Stretch Routing Potential Capacity Potential Retarding
No. Volume Index 1 1 " Basi
(106m3) (103 B)  (R/u) oeve asin
Panay River:
1. Upstreanm of P3, P4 60.2 2,366 39, 3 *%
Panitan '
2. Maayon junction~ PS5 68.6 5,424 79 1
Mambusao
junction
3. Upstream of P6, P7 21.0 976 . 46 3 %
Daq : : . >
4,  Upstream of P8 87.1 5,576 64 1
Cuartero : '
5. Upstream of P9 28.3 1,390 49 2 *
Badbaran '
junction
6. Upstream of F10 44.4 1,972 44 3 A%
Dumalag '
Maagbn River:
7.  Downstream Yi,Y2,¥4 44.0 4,198 95 2-3 %
stretches
Mambusao River:
8. Upstream of M4 ~ M6 24.5 l,166 170 2-3 *
Mambusao town -
9. Balacvan river M7 12.1 6,217 513 1
Badbaran River:
10. All stretches  BL-B3  40.2 1,261 31 3 - Rk

Notes: /1 Routing volume at 100-year flood
/2 Annual average flood damage

. /3 Damage potential/Routing volume
/4  See Table
%  Suitable . _
*%  Most sultable
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Table 4.2-3 Protection Area Alternatives - Structural Measures

Damageability Alteroative

River Stretch Levelll 1 3 f

3]
n

Panay River
Stretch Pl

" P3
: P4
" P5
L1 P6
it P]
[} PS
. P9
" P10

WO e L e L L N e
XX M oM % XX X O G
X M o® DS OX DO O
® X O > OB X B>o O
KOODOOSDOO
¥ 0 O D> 0 90X GO ¢

Maayon River
Stretch Y1
" Y2
mn- Y3
" Y4

N NW
. T T ]
Moo oMM
oMo oM oM
QM O x
[T I

Mambusaoe River
 Stretch ML
i MZ
1 M3
" M4
11 HS
" M6
11 M?

W NN N M
L - A L
LA - - A R
®ooAd M M 0 0 O
O X X X O 0 &
=] O s o @ OI-O

Badbaran River
Stretch Bl
" B2 3 X X X x X

w
=
g
"

20 & 0 0 60 66 0

o 5 o o

e o 0 08 & 0O

Notes: ©  Area to be protected by structural measures

Area partially_protectéd
Area to be left unprotected for use as retarding basin

See Table %.2-1

|~'x o
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Table 4.2-4

Evaluation of Protection Area Altexaatives

Item

" Protection Area Altetnativéil

1 2 3 4 5.6
Flood nischargelg- (m3/sec) 2,670 3,120 4,320 4,520 5,400 6,350
Effect of Protection Work: _ _ _ L
- Annval damage reduction (Rx106) 35.4  46.8 76.2 9L.4 97.4 104.5
- Population protected ~ (1000) 44.9  59.2  75.2 91.5 107.2 121.3
_ Agricultural land protected (km?) 47.8 68.3 92.9 137.4 144.8 170.7
Cost of Proteétibn Wofki’-§ (é:<105) 1,021 2,293 3,917 4,680 5,344 6;987
Comparison Indices o : _
- Cost effectivencssit _ 0.70 0.42 0.39 0.39 0.36 0.30
- % Population protectedié 37 49_ 62 80 88 _ 1100 _
- % Agricultural land protectedip . 21 30 41 60 64 75

Selécted_Plan

Notes:

=R

Se¢ Table 4.2-3 for location of protection areas.

100-year flood at Panitan base station.

Cost of river 1mprovement works

Expressed ia terms of benefit cost ration ( Present worth o
of damage reduction/Present worth of cost).

% of total populatlon in the flood vulnerable area (121 300)

% to total agrtcultural land in the flood vulnerable area .

(227.9 km2)
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Econonic Evaluation of River Improvement
Works (IP) - By River Stretch
(Without Dams)

Table 5.2-1

Present Nort !I (Pl&loﬁ)

ﬁiver St§§tCh Length ngs#fuﬁ“_ o ‘Net Remarks'.
‘ Cost, Cost Benefit  Benefit

(k) (g x169) (c) (B " (B-0C)

Panay P 13.0 1,580 906 136 =770
P2 4.0 204 17 45 72

P3 9.0 461 269 11 258

PhL 2.2 - < - -

P5 7.0 310 177 63 114

> »6 1.8 64 .36 . 66 30
43 P7 8.8 285 166 6 -160
P8 5.4 191 109 220 . 111

P9 8.6 139 79 22 -57

P10 16.8 - - - -

Maayon . - Yi 1.8 - - - -

y2 4 202 116 64 =52

Y3 5.0 - - - -

Y6 . 12.0 192 109 35 ~78

Mambusao M 2.2 107 62 7 -55

M2 9.0 390 226 . 54 -172

M3 10.0 434 256 120 ~130

£ M4 3.2 - - . -
M5 11.3 - - - -

M6 5.2 - - - -

Wi 8.6 120 69 74 5

Badbaran Bl 3.4 - - - -

B2 9.8 - - - -

Total 162.5 4,680 2,691  -919° - -1,772 EIRR=2.8%
Notes: /1 Discount rate. 8% p.a.
& Partial improvement of low water channel

No taprovement
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Table 5.2-2 Floodway Plans and Corresponding River Impr0vemént‘Pléns

2T

Location of

Floodway Plan

River Improvement Oﬁly

Floodwa . CO_S-t_ll, gl “Cost .
¥ Works Involved (® % 106) Works Involved (R x 106)
FW-1: Mambusao - Constyuction of 1,113 | -~ Improveﬁent of 787
Balacuan floodway river stretches
Floodway - Tmprovement of Ml to MA
' stretches Ml to M
for reduced flood
discharges
FW-2: Mambusao — Construction of 7,026 | - Improvement'of 3,629
Sapian floodway stretches Pl to
Floodway Improvement of P6 and Ml to M4
streiches Pl to PO
and Ml to M4 for 4
reduced flood
discharges
Fik-3: Panitan Construction of 332 | - Improvement of 236
Floodway floodway streteh P2 and
Improvement of a part of P3
stretch P2 for
reduced flood
discharge
FW-4: Panitan - Construction of 1,689 | - Improvement of 1,426
Bailan floodway stretches Pl and
Floodway Minimum improvement P4
of existing dcyn-
stream channedl2
FH-5: Cogon Construction of 1,044 | - Twprovement of 1,383
Floodway fioodway. stretch P1 %
Minimum improvement (69wnstfeam from
of existin‘g dozl:_ floodway inlet)
stream channeli=
¥W-6: Hamulauon Contruction of 954 - Improvement of 946
Floodway f loodway stretch P1
Improvement of (downstream from
Pontevedra down- floodway inlet)
stream stretch for
reduced flood
discharge’
Notes: [1  Breakdown of the estimated cost is contained in Appendix 1V.

f2 Hinimum.requiréd improvement at local places {e.g. erosion

protec;ion) in stretch downstream fromfflqodway-inlet.

Cost to be assumed at 20% of full-scale low-water channel
improvement . ' '

T-18
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Table 5.2-5 Flood Regulating Capacity of
Preliminarily Selected 4 Dams

_ . (Unit: m3fsec)
Panay B Panay C Panay C Badbaran A Mambusao B

Ttem Dam pam/l pam/2 Pam Dam
100-year flood _ .
- peek inflow 2,420 4,140 3,230 1,900 1,770
- outflow 1,210 824 646 950 - 885
25~year flood
- peak inflow 1,250 2,120 1,700 1,080 930
~ outflow 625 424 340 540 495
10-year flood
- peak inflow 750 1,260 1,020 700 620

- outflow 375 252 204 350 310

Notes; /1  Independent scheme,

/2  With Panay B dam in upper reach, in which FSL of
Panay € dam is planned to be equal to TWL of
Fanay B dam.

P
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Table 5.2-6 Flood Lévels and Discharges Before
and Aftér Dam Projects

(At Panitan Base Station) '

Without Dam . . With Dam . .

Dam " Filoed  Flood Flood | . Flood =

" Level - Disé¢harge Level = Discharge
(El. m)} (u3/sec) (El. m) - (m3/sec);

Panay B danm S 10.30 - 2,670 110.19 2,610

Panay C dan: © 10.30 2,670 9.62 2,300

Panay B dam "10.30 2,670 - 9.51 . 2,240

Panay C dam—— ‘

Badbaran A dam 10.30 2,670 10,17 - 2,600

Mambusao B dan - . 10.30 2,670 10.25 . 2,645

Notes: The above represents flood levels and dlscharges at occurrence
of 100-year flood under present river channel condition.

/1~ Independent scheme
/2 Scheme with Panay B dam in-upper'reach

23



Flood Leyels and Discharges under "With-dam"

Table 5.2-7
and "Without-dam' Conditions o
(at Panitan Station, 100-year Flood)
Without Dams ‘“ithrbams
Alterna~ Flood - Flood Flood Flood
D - :
tive ap._to be Built Level . Discharge Level Discharge
(El. m) {(wm3/sec) (Et. m) (m3/sec)
DR-1 Panay B 11.99 4,520 11.82 4,380
DR-2 panay 1L 11,99 4,520 11.25 3,960
DR-3 Panay B+ Panay 013 11.99 4,520 11.14 3;8?0
DR-4 - Panay B+ Panay (}Lg
+ Badbaran 11.99 4,520 10.64 3,520
+ Mambusao B :
Notes: The above represénts flow conditions in confined channel

(after river improvement} for both cases.
-
12

Indepéndent schene.

Scheme with Panay B dam in upper reach.

T-24
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Proposed Long-term Flood Control Plan |

Table 5.2-8
: {(LP-Structural’ Measures) - Evaluation .
- by River Stretch/Dam
Construc— Annual . Present Wott'hl-l-'(i!xloﬁ)_

‘River Stretch/ tion

Net

: Cost - Benefit Cost  Benefit Remarks
b (¥ x 106) (P)c106) (€) (8) fﬁ?eisf |
Panay River . _ R
Stretch - P1 1,188~ 28.0 550 256 '"—294_
n P2 201 3.3 93 33 —-60
" P3 455 0.7 210 38 —202
" P4 38 - 18 0 ~18 *
o P5 306 4.9 141 46 95
LR 62 4.3 28 45 21
" P7 262 0.3 121 3 118 *
" P8 186 15.2 86 168 82
LN 136 LS 62 14 48
o P10 ~ - . - -
Maayon Rivey
Stretch Y1 19 - 9 0 -9 *
" Y2 202 4.6 94 52 -42
n Y3 - - - - -
" Y4 192 2.6 .89 25 64
Mambusao River . :
Stretch M1 111 0.6 52 5 ~47
u M2 - 407 4.1 188 43 -145
"oy 452 8.¢ 209 97 ~112
d M4 - - - - -
" M5 - - - - -
" M6 ~ - - -
" M7 120 6.2 56 59 3
Badbaran River
Streteh Bl - - - - -
1] Bz' _ - - - -
Dams . _ o _
Panay B dam 471 56.0 346 499 153
Total 4,766 2,352 1,357 995 RIRR=4.5%
Notes: _/_1_ Discount rate: 8% .p.a. % Pé_rt_iai _1mpro;.refnent of low
' /2 Tacl., hydropower benefit.,  ~ water chanunel only

- Tel25

- No improvenment



Table 5 N 3—1

Comparison of Mid-term Plan {MFP)

Alternatives
‘ Présentﬁﬁbrthll :
Alternative g?"it° (10 P)[g —  B/C EIRR
°S6_ Cost Benefit B-C
(10°p) (c) (B) (%)
MP-1 2,826 1,702 1,063 639 0.6 5.8
MpP-2 3,200 1,671 1,308 -363 0.8 6.7
MP-3 4,314 1,905 1,483 422 0.8 6.6

Note: /1 At discount rate of 8% p.a.
/2 Incl. hydropower benefit

Alternative

Proposed Facility

Protection Area

MP-1

MP-2

MP-3

River improv. {incl. Floodway FW-5)

River improv; + Panay B dan

River impro?._+ Panay B dam

+ Panay C dam .

T-26

(Ref. Section 4.2.3)

Alternative-3

: Alternaﬂive—3_

Alternagtive-3
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Table 5.3-2 Jvaluatlon of Mid—term Flood Control Plan (MP)

- Polder not Cons1dered

River Stretch/ C?nstruc- Present Value (B%IO ) P?pula—'. ‘
Dam tion Cost Benefit Ket tion - Remarks
: o Beénefit Protected _ a =
(c)  (B) (B-€) - (1,000)
Panay Rivef _
Stretch Pi 836.0 395 352 A3 40.8
" P2 163.2 77 39 238 6.5
" Pl 375-4 1383 10 -173 - x-
" P4 30.6 15 - ] . =15 - %
m P5 261.4 124 58 -66 . 7.9 a
WP 54.4 26 61 35 3.7
" r7 245.5 1i9 6 ~113 - *
" r8. : 163.1 T 247 140 6.0
1" PG - ’ — — — -
wooPl0 - - - - - -
ﬂaaxdn River -
Stretch Y1 - - - - =
n Yz —_ _ — — -
n Y3 . - - - - - -
-lf Y4 —_ - -— . — . -
Mambusao River
Stretch Ml 67.3 32 6 -26 0.8
no M2 _ 271.8 131_ 48 ~-83 4.7
"o M3 302.0 145 113 -32 4.5
" MA - == - -
n M5 - ~ - - -
" M6 _ . - - -
Rl M7 - - - . =
Badbaran River
Stretch Bl < o - S,
’ [ B2 - . — _ . - -
Pams
Panay B aal2  ani.2 346 476 1300 -
Total -~ 3,241.9 1,670 1,386 ‘- 284 (63%) ~BIRR=6.7%

Notes: /1  Discount rate: 8% p.a.
/2 Incl. hydrOpower beneflt
* Partial 1mprovement of low water channel only.

-~ No 1mprovement,z'
T¥27__



Table 5.3-3 Evaluation of Mld term Flood Uontrol Plan (MP)
=~ Polder CDn31dercd

Preéent”Vqluell {2 x 105) Pbﬁﬁlaﬁ

VoY

ey
e m

Construc-
River Stretch/ tion .- ‘ ] Net tion S .
Dam Cost ﬁigt Be?g{’t Bonefit Protected omarks
(P x 109) (8 -~ C) {1,000)
River ImEro§emént
 Panay River

Stretch P1 836.0 395 . 352 43 40.8

" P2 163.2 T 39 38 6.5 .

o P3 375.4 183 10 -173 - x

" P4 30.6 15 0 -15 - - *

o P5 261.4 124 58 -66 7.9

" P6 54.4 26 0 -26 1.2

" PT 245.5 119 ' 3 <116 - *

" P8 163.1 17 75 -2 5.2
Mambusao River
Streteh M1 ’ 67.3 32 6 -26 0.8

" M2 271.8 11 13 -118 3.2

" M3 302.0 145 37 -108 2.3
Polder Planlg
Dao _ 55 56 102 46 2.5 Stretch P6
Cuartero 57 - 59 2316 177 0.8 " 33
Sigma | 42 43 61 18 1. "M2
Mambusao 78 20 130 50 3.2 " M3
Dam
Panay B daméz 471.2 346 476 130 -

Total 3,473.9 1,908 1,598 <310 75.9 EIRR

(63%) = 7.0%

Notes: /1  Discéunt rate: 8% p.a.
/2 Plens to be selecled in Short term Plan (See ﬁubsectlon 5.4-4) .
/3 . Incl. hydropover benefit.

*  Partial improvement of low water channel only,.

T-28



~ . .
Table 5.3-4 Phasing of Piece-mill Works: Proposed:
for Mid—term Implementation.
.. _ : Net Preseni;Va]ue {10® Peso)
¥ork : : - {(Yearof Completion) -
2000 2005 2010 . 2015
River Improvement
. Stretches P1 + PZZ— -53 -6 +18 427
‘Stretches P3 to P5L2 ~214 -140 ~96 62
{! w3 | CoTE
3 Stretches F6 to P8£l -121 77 -48 : -30
Strétehes M1 to M3 -213 -0 - -92 - 60
Poider'PlgBéz
Tumalag - : . =20 B -12 -8 ]
Tapaz 33 -2 -15 . -10
Maayon . 5 | +8 +8 - . 48
Jamindan 5 _ +9 2% 111
Dumarao - _ -19 -9 -3 .30
&4 Notes: ‘Project to be viable at this implementalion phasing

Downstrean from Panltan
Panltan ~ Mambusao confluence _
mebusao confluence - Badbaran confluence

Mambusao TIVCP downstream stretches

mm&mhv

Polder plans at ether ‘towns were not examlned, since they_
are to be included in Short term 1mp1ementat10n pxograms

(See Subsection 5. 4 4 herelnafter)

]
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Table 5.4-1 - Economic Evaluation of Polder Plans:

Construc-

Present worhs of /1

. 6
- tion (k x 109) ot B/C EIRR
Location -c_ost6 Cost  Benefit Benzfit (D
Panay River
Panay 28 28 8 -20 0.3 1.6
Panitan 49 51 51 0 1.0 8.0
Pao® 55 56 102 46 1.8 12.7
Cuartero® 57 59 236 177 4.0 25.7
Dumalag' 37 38 T -31 0.2' -
Tapaz 48 50 1 —49 0.0 -
Maayon River
Maayon 49 50 47 -3 0.9 7.5
Mambusao River
Signa” 42 43 61 18 1.4 10.5
Mambusaa*® 78 80 130 50 1.6 11.6
Jamindan 39 40 36 -4 0.9 7.4
Radbaran River
Dumarao 58 24 3.1

60

~30

0.4

Notes: * Plans finally selected for inclusion in sP.

- No EIRR value.

T-30
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Table 5.4-2  Evaluation of Short-term Flood Control Plan SP-1
© " (Excluding Aréas to be sepatrately protécted by Polders)

' Construc-  Present Valuell (Pifloﬁ) o o
River Stretch/ tion-. . . T o et BlC EIRR
Dam . . . Cost T COSt Bét‘lef it . Benefit s (Z)
(@x106)  (© (2) GB-¢
$P-1 A ¢ Protection of 4 stretches |
Stretch PI 458 266 - 385 19 14 1043
"op2 131 78 28 =50 0.4 3.8
" ?3 304 187 10 -177 - -
g @ .0" 22 13 0 a3 - -
§ " P5 201 119 56 =61 0.5 4.8
Total 1,116 663 a8l -182 . 0.7 6.4
SP-1 B Protebtion-of 2 streféheé
Stretch P1. 458 220 337 17 L5 10.6
" p2/2 131 - 65 S25 -0 0.4 41
Total | 589 285 362 - T 1.3 9.4
SP-1 C : _25-year Flood Protection (for-éomparison)
Stretch Pl 836 411 363 S48 0.9 T.4
" p2/2 163 8 40 -41 . 0.5 5.0
it Total 999 . 492 403 -89 0.8 7.0

Note: /1 ~Discount rate: 8% p.a.
/2 To be improved as an integral part of -Pl1.

T-31



Table 5.4*3 Evaluation of Short term Flood Control Plan SP-2
' (Excluding Areas to be separately protected by PolderS)

E*;“Str“'ﬂ‘ ‘Preseﬁt Valuelt (®x106) LER
B s ~tion : T R
River Stretch/ ~ Cost Cost Benefit . Net B/C
- Dam : p © (3 Benefit (%)
SP*?_A s Protection of 4 stretches
Stretch P1 180 82 78 -4 1.0 7.7
" P2 46 22 2 -20° o1 _[2
" p3 114 60 7 253 0.1 -
n P4 g9 5 1 -4 : 0.2 = ’53
" P5 64 30 28 0 1.0 7.6
Total 413 199 116 -81 - 0.6 4.9
SP-2 B ; Protection of 2 stretches
Stretch Pl 180 82 78 - 1.0 7.7
" P2 46 22 2 ~20 0.1 -

Total 226 144 _ 78 -26 0.8 6.3

Note: [f1 Discount rate; 8% p.a.
/2 - indicates no EIRR.

T-32



Table 5.4-4 Cost-Benefit Comparison of Ad—hoé‘Improvément Works

Ttem '

Propqséd' Hork

Lowering of _ Enlatggmént;bf'
Existing © Channel at

Estimated Construction Cost (® x 109)

Present Worth

~ Cost
- Beaefit.

- Net benefit

Benefit-Cost Ratio

EIRR

(B x 109)

(B/C)

(%)

Mambusao Weir = Cuartero & Dao

19.4 . 44.6

10.1 23,3
5.8 19.5

~4.3 - -3.8

0.6 0.3
3.9 . 6.5

Note;- Discount rate; 8% p.a.

L 1-33



Table 5.4-5 Comparison of Develdpment Plans

in Panitan - Panay - Ponteyedra Areas

Frotec-

Pépula—

absence of flood/
protection works—

Contruc- /1 _
Pro d Project tion tien NPY-— EIRR tion
topose ele Level Cost ~ Protected
(Year) (Bx106) (Bx109) (0 (1,000)
. Case-A}
- River improvement SP-1B 10 589 77 9.4 47.3
- Panitan - Panay Irrigation - 183 88 1.7 -
Total 165 10.1  47.3
Case-B:
— Polder at Pontevedra 100 64 154 21.4 3.0
- Residual damage due to - - -207 8.0 2.4
absence of flood/
protection works—
Total -53 5.4
Case-~-C:
- Residual damages due to - - 362 - o

Notes: Case-A : Wholeé area will be'protected by river ioprovement

work.

Case-B

Only Pontevedra and Panitan towns will be protected by

polder dyking, leaving other areas unprotected.

'CaéeFC

= =

T-34

No protection by structural measures.

Present worth of net benefit, discounted at 8% p.a.

Corresponds to flood damage reduction attainable by~
""10-year flood" protection work.
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Table 5.4-6 rPropOsed Short-term Plans - Structural Measures

Construction

Netll

Population

Typeoinzotzcation Cost Benefit EFBR ‘Protected
- (& x 109 (ex100) () - (1,000)
River Improvement: ' _ _ L
~ Stretches Pl & P2 589 17 9.4 47.3
(sp-1 B plan) ' !
Multipurpoéé Dam;
- Panay B dam 471 130 11.0 -
Polder:
- Dao 55 46 12.7 2,5
- Cuartero 57 171 25.7 0.8
- Sigma 42 18 10.5 - T1.5
—~ Mambusao .78 50 11.6 3.?_
Total 1,292 498 . 11.5 55.3
: : (h7%)

Motes: /1 ~Discount rate used: 8% paas

T-15



Table $.5=1 Unit Cost of Nen-structural Measures

(Unit: Px103)

Work Item . ' o Estimated Cost

1. Plood Piaiﬁ Hanagement

3.

1) Management gffice expenditures
{per 100 kn" of flood area)

- Personnel cost (per year)

Project Manager 1 persons X 50

= 50
Engineer 3 " x 40 = 120
Overseer | 6 " x 30 = 180
Assistants incl. clerks 6 " x 20 = 120
Others 6 " x 20 = 120
Sub-total 22 perscns 590
= OPQrating.expenditures pér year 5906
(1007 of personnel cost)
Total_cost per year 1,180 -
2) Initial Cost
~ Initial costs for building, equipment, 3,500
vehicles, cte. for management office {per 100 km?2)
- Flodd area mapping {per km?) 50
Structural Change of Buildings (per wuo.)
- ResiéEntial 10
-~ Non-residential 60
Relocation of Housings {per no.)
1) Resettiement
=~ Resgidential 40
- Non-residential 200

- Public facilities

2) Procurement of land (per no.)
= Residential (300 mzfno.)
- Non-residential (0.1 ha/no.)
- Public fécilities

50% of above

8
25
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- 100% of above
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Table 5.5-2

Evaluation of Non-structural Measures

(Unit: Px 106)

N5-1: Flood ?1éin NS-Z Sfructural

N§-3: Relocation of

Riﬁer Stretch/ -Managémént Change B Housing P Ohd
Major Town Wi - ) - pose
Cost—— NPV Cost Nev Cost NPV Plan’
River Streteh I . ‘_ _
Panay Pl 8.9 +5. 7 94,1 —31_.9 677 -217 - (NS-1)
P2 0.8  +1.3 16.4  -8.7 115 -42  (NS-D)
3 1.0 -0.4 7.2 -3.0 54 -18 . NS-1
P4 0.1 -0.1 0.3 -0.1 3.0 -7 "
- PS 2.4 -0.5 13.4 °  -5.1 101 . =30 "
P6 0.r  -0.1_ 2.4 -1.6 18 -11 "
P? 1.1 -1.7 2.1 -0.5 -2 "
P8 1.5 419 10.1 -2.0 BYZ T § B "
P9 1.1 -0.9 10.5 -11.9 L -65 "
P10 1.5 -1.7 10.4 -39 74 -47 "
Maayon YL 0.1 40.04 0.2 +0.03 2 +0.08 NS-3
Y2 1.0 +2.4 10.5 -2,2 72 T NS-1
Y3 0.3 -0.2 1.2 -0.3 10 -3 0
Y4 1.0 -0.1 4.5 -0.9 - 34 -8 "
Mambusao ML 0.6 -0.8 1.3 -0.6 10 -1 "
M2 0.5 +0.1 5.8 . -3.0 43 . -11 u
M3 0.8 +1.0 2.9 +1.8 21 +11 N§-3
Mb 0.4 +0.1 4.3 ~1.8 30 -10 NS-1
M5 0.9 1.3 5.0 -2.1 36 -11 "
M6 0.5 +1.0 1.0 -5.7 75 14 "
_ M7 2,7 -0.8 19.2 ~17.3 222 =54 "
Bﬂdba\’.‘aﬂ Bl 012 "'0.2 1;4 _"'0.? 10 ._'S 1
B2 0.9 -1.2 3.6 -1.7 27 -48 "
Total 28.7 +6.2 232.6  -108.0 1,193 617
Majox nggig _
Dao 0.1 +4.44£ - 16.8 -3.3 70 -2
Cuartero 0.1  +10.6° - 7.9 +10.5 48 o5l
Sigma 0.1 '+2.7£i : 7.5 2.7 48' -5
Mambusao 0.1 +5.7ﬁ~ 13.0 -3.5 35 '—-0.'1
Total 0.4 4234 39.2 41,0 251 ~57.9
Notes: - NPV - .Net present value of benefit discounted at 8% p.a.
/1 Initial cost only. '
- f2 Selected towns where _polder is COHCEiVOd in- Short term Plan
/3 Subject to further evaluation in Subsection 10..f .
/4 Net. benefit is less than that accrued by poider plan’

(See Table 5.4-5),

Therefore polder plan is proposed.
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Table 5.6-1 Installation Gost of Flood Forecasting System’

Foreign Currency

Tocal Currency

Iten Portion Portion
(¥ x103) (® x 103)
1.  CIVIL WORK |
1. Station Houses 50,000 1,000
2. TowerfTelepoles 30,000 2,000
3. Tnstallatien 75,000 5,000
Sub-total 155,000 8,000
1I. TELECOMMUNICATION WORK
1. Equipment and Materials 400,000 -
2. 1Installation/Adjustment & 125,000 4,000
Testing
3. On-the-job Training/ 40,000 500
Factory Training
4, Operation and Maintenance 35,000 400
Services
Sub-total SZEEQQQ 4;500
I1I. CONTINGENCY 145,000 2,100
IV. TOTAL 900,000 15,000

(= US$3,830,000)

{= US$830,000)

- 1-38
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Table 5.6—2"_ Economie Evaluation of Flood Fdrecasting

and Warning System

Item - _ Avount/Indices

Capi.tal Cost - (e x 105) : 84

- /1 6y -
0&M Cost— (Bx 10%/yr) "1 4,2
Annual Démage Reduction (F x 106) : 2.3
Present Worth _ (B x 106)2

- cost  (C) : 83

- Benefit (B) : 43
B-C : 40
B/C : 0.5
EIRR : (%) : 4.7

Notes: [f1 5% of capital cost per year,
/2 Discount rate: 8% p.a.
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Table 6.3-1 " Unit Irrigation Di#ersiqn Requireinent,Panitan-Panay Area

(Unit: 1lit/s/ha)

0.11

Year . Jan. Feb. Mar. Apr  May Jun Jul | Aug  Sep Oct Nov Dec
1950 0.03 0.34 0.35 0.49 0.90 0.55 0.72 0.11 0.15 0.78 0.49 0.85
1951 0.16 0.36 0.64 0.67 0.56 1.46 0.27 0.46 0.17 1.06 0.23 0.04
1952 0.15 0.32 0.55 0.80 0.98 0.79 0.27 0 _ 0.20 0.11 0.25 0.28
1953 0.11 0.3 0.59 0.71 1.45 0.12 0.13 0.03 0.22 0.8 0.26 O
1954 0.18 0.33 0.28 0.70 0.87 0.30 0.22 0.11 0.27 1.08 0.53 0.04
1955 0 0.36 0.66 0.78 1.05 0.67 0.36 0.06 0.2 0.63 0 0.66
1856 0.11 0.33 0.62 0.19 0.57 1,07 0 0 0.21 0.62 0.64 0
1957  0.02 0.36 0.59 0.58 1.50 0,77 0.21 0.11 0.25 0.81 0.64 0.33
1958 0.15 0.36 0.47 0.65 1.37 0.88 0.27 0  0.33 0.27 0.05 0.71
1959  0.18 0.38 0.52 0.79 1.35 0.86 0 0.2 0.19 1.11 0.25 0
1960  0.19 0.29 0.41 0.57 0.88 0.9 0.58 0  0.15 0.64 0.31 0.66
1961  0.22 0.35 0.57 0.78 0.97 0.79 0.75 0.26 0.2 1.20 0.63 0.79
1962 0.13 0.34 0.55 0.65 0.94 0.95 0.04 0  0.14 0,93 0.22 0.87
1963 0.20 0.37 0.64 0.65 1.33 1.32 0 L 0.20 0.95 0.87 0.64
1564 0.2z 0.31 0.68 0.78 0.72 0.7t 0  0.10 0.15 0.48 0  0.52
1965  0.07 0.37 0.53 0.60 1.15 0.8¢ 0.54 0.08 0.20 1.23 0.72 0.23
1966  0.14 0.38 0.73 0.75 0.3z 6.80 O 0.92 0.19 0.53 b.;; 0.24
1967 0 0.30 0.67 0.73 1.16 0.99 0.34 0.21 0.32 0.91 0,09 0.82
1968  0.13 0.35 0.68 0.79 1.46 0.99 0.16 0.12 0.25 0.70 0.30 0.37
1969 0.19 0.36 0.67 0.77 0.97 0.90 0 0  0.26 1.25 0.89 0.26
1976 0.18 0.29 0.45 0.80 1.59 0.57 0.11 0.29 0.18 0 o 0.37
1971 0.08 0.33 0.40 0.43 0.65 0 0  0.22 0,20 0.67 0 . 0.68
1972 @ 0.36 0.55 0.74 1.47 0.65 1.05 0.32 0.21 1.18 0.25 0.23
1973 0.24 0.37 0.62 0.76 1.59 1.21 0.10 0 0.09 0.86 0 0
1974  0.12 0.33 0.67 0.73 1.28 1.07 0.14 0.29 0.27 0.50 0.32 0.0S
1975 0.10 0.33 0.70 0.19 1.19 0.84 0.51 0.1 0.15 0  0.39 0
1976 0.20 0.35 0.64 0.76 0.97 1.12 0.58 0  0.26 0.98 0 O
1977 0.10 0.29 0.64 0.66 1.26 0.55 0.27 0.12 0.2z 1.13 0.92 0.65
1978  0.18 0.36 0.59 0.59 1.14 0.70 0.50 6.32 ©.20 0.78 0.36 0.11
1979 0.16 0.37 0.70 0.35 1.15 0.38 0.60 0.06 0.24 "1.00 0,89 0.24
1980 0.14 0.33 0.4¢ :0.68 1.23 0  0.19 0.19 0.27 0.94 0.35 0.46
1981 0.22 0.37 0.69 0.71 1.35 0.84 0.66 0.29 0.21 0.99 0.41 0.46
1982 0.17 0.36 0.46 0.77 1.15' 0.88 0.82 0  0.26. 1.27 6.81 0.77
1983 0.2z 0.38 0.80 1.56 0.61 ©  0.t1 0.0 0.57 0.33 0.31
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Table 6.3-2 Unit Ittigation Diversion Reqnirement) Mémbusao'Atea, Case;i

SR _ . (Unit: - it/s/ha)
Year Jan Feb Mar Apr May Jun Jul Aug Sep ~ 0c¢t . Nev Dec

1976 0  0.97 0.25 0  0.98 0.92 0.30 0.15 0.05 0 - 0.66 0
1977 0.16 0.23 0.20 0  1.00 0.35 0.33 0.12 0.05 0  0.62 0.86
1978 0.43 0.96 0.34 0 0.84 0.36 0.29 0.21 0.02 0 b;s; 0.24
1979 0.59-'i.11 0.31 0 0.93 0.38 0.14 0.06 0.13 0 0.48 0.58
1980 0.20 0.83 0.15 0. 1.2 © 0 0 0 0  0.38 0.2
1981 0.01 0.70 0.33 0 - 0.62 0.82 0.23 0.21 0 0 0.56 0.16
g 1982 0 0.41 0.22 0 0.98 0.42 0.51 0 0.03 0 6.93 9.57
> - .
Table 6.3-3 Unit irrigation Diversion Réduirémengj'ﬂambﬁsaQ'Area; Case-2
_ : | (Unit: 1it/s/ha)
Year Jan Feb . Mar Apr May Jun Jul Aug  Sep Oct Nov Bec
1976 @ 0.97 0.25 0 0.26 1.21 0.37 0.21 0.45 0 . 0.66 0
1977 0.16 ©.23 0.20 0© 0.26 0.72 0.40 0.23 0.51 0 0.62 0.86
1978 0.43 0.96 0.34 0 0.22 0.73 0.36 0.27 0.44 0  0.83 0.24
1379  0.69 1.17 0.31 0 0.25 0.75 0.21 0.11 0.76 ¢ - 0,48 0.58
1980 0.20 0.83 0.15 0 6.33 0.3 6 0 0 6 0.39 0.26
s 1981  0.01 0.70 0.33 0 0.17 1.12 0.30 0.27 0.10 0  0.56 0.16
- 1982 0 0.41 0.22 0 . 0.26 0.78 0.58 0  0.45 0 '

0.93 0.97
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Table 6.3-5 Cbmparison on General Feature for
Alteronative Intake Systewms
Ttem Pump System Gravity System

(1)

(2)

(3
(4)

(5)

(6)

e

(8

Intake Facility

Location of Intake

Facility

Potential Area
Irrigable Area

Intake Water Level

Initial Investment

Construction

.Operation and

Maintenance

Pump station and
headreach of about
2 km

‘On the both right and
lefi¢ banks of the
the Panay River about
1.0 km upstream of the
' ?anitan bridge tSee
Figdre 6.3-3)

3,400 ha
3,250 ha

No limitatien,

providing whole poten-

tial area with irriga-
tion water
~ Cheap

No coffering works

Complicated, costly,
_but accurate diversion

of water

Headwotks Sndf
headreach of about
7 kn '

On the Péﬁa§'Rivéf
about 2.5 km upstream

' of:thé'PanitéH_bfidgé _
(See Figure 6.3-3)

3,400 ha

1,250 ha.

Maximum is ¥l. 5 m, so
as not’ to make péddy 
field in the upstream
reaches submerge under
the checked water
COStly.‘

Need coffering works

and longer construction
périqd o
- Eésy, cheap,fbut'rough

‘diversion of water
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Table. 6.3-6

Economic Comparison on Alternative Intake Systems

Ttem

; S .
Pump System ‘Gravity System

(1) Irrxigation Area

(ha) 3,250 1,250 .
(2) Initial Investment (2 x103) 40,500 130,230
(a) Prepafétofy works ' 918 6,948
(b) Civil works 11,556 86,958
(c) Pump 7,632 -
(d) Mechanical works 4,950 16,632
(¢) Electrical works 7,362 2,700
(£) Miscellaneous 2,808 -
(g) Contingency 5,274 16,992
(3) Annual 0& M Cost (ex10%) 4,050 720
(a) Personnel'charge 90 72
{b) Maintenance change 270 648
(c} Electric power chargeil 3,690 -
(4) Annual thivaleht Cost of | 3,618 ' ggiggg
Initial Investiment (2 x103)
(a) Civil works!Z 1,170 8,820
(b) Other works{3 2,448 2,088
(5) “Total Annual Equivalent Cost 72663 11,628
((3) + (&) (2 x 103)
(6) Total Annuval Equivalent Cest . 2,359 9,302
per ha  ((5) /(1)) {#/ha) '
Notes: /1 CAPELCO's electric charge of 2.495 BfkWh is applied.
/2 Useful life; 50 yearé{_discount_rate; 8%
/3 Useful life; 25 years, discount rate}; 8%
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Table 6.3._—? General Peature of Prgiecf; Facilities

for Panitan-Panay Area

Item

Features

1.

2,

; Y

5.
£
[?.:
»

5.
i
[V

5.

7.

Source of lrrigation Water

Ner Ixrigation Acea

Design Diversion Requirement
Intake Facility
{1} Punp statico
- Locatien
- Commanding area
- Fump bore
- Number of pump
= Type of pump
~ bBesign discharge
- Total head .
- Design water levield
Flood water level
Kormal water level
Low water level

{2) Headreach
-~ Type of caval
- Side slope of canal
- Width of inspeciica road
~ Length
€3) Related structure:
- Culvert
- Crossdrain
© - Bifurcation structure

Irrigation Facilities
(1} Main canal
- Iype of canal
= Side slope of canal’
- Width of inspection reoad
_ - Length
{2) Lateral canal
.- Type of canal
" - Side slope of canal
. - Width of inspection road
= Length
{3} Related structures
- Culvert
= Check structure
- Drop structure
- Headgate
o Turmout |
- Spilivay’
- Agquedoct:
- Crossdrain
" - Terminal structure
= Parshall flune

Prainage Facilities

{1) . Maip drain

- Type of canal
- Side slope of canal
. - Length
{2) Collector drain
- Type of canal
- Side slope of canal
- Length . .

. (j) Related structures

- Drainage culvert
- Drainage inlet

_On-YFarm Dévelopment
- {1) Farm ditch

- Type of canal
- Side slope of canal
~ Lepgth :

" {2)  fara draip

. - Type of canal
. - Side slopé of canal
- Length

e _Rglated'structures S

- Culvert

~ Division vork

- Overchute

=~ Crossdrain )
- Drainage culvest

e 4e bb kb PR T P

ER—

v v oo

the Panay river
3,250 ha

P-1 Area

1.37 m3lsec

P-2 Afea
3.37 o'fsee

right bank left bank

940 ba 2,310 ha
4 450 mn ¢ 800 ra
2 Hos. 3 nos.

vertical nixed flow

22.2 w}/nin 202.2 wifmin

_J - ) Buo
El. 10.2 El. 10.2 @
El. 1.5 m El. 1.5 m
El. @ ™

El. 0 o

trapezoidal comcrcte lined

1:1.5 B
4.0 AR
0.5 km 1.2 ko
.2 nos, 4 oos,
- . 1 oo.
- 1 no.
trapezoidal earth canal
1:1.5
v 40D B L
2,3 km 15.5 ko
trapezoidal earth canal
1:1.5
. 4.0 to .5 &
16.0 km . © 236 km
6 nos. . 37 nos.
12 nos. 2% sos, |
- 4 nos.
3 pos. 8 nos.
38 nos. . £2 nos.
2 no. & pos.
5 nos. ' 5 nos.
2 no. 2 nos.
5 nos. . & nos-
5 nos. 6 nos.
trapezoidal earth canal
T:1.5 R :
0.7 kn S 12.3 v
trapezoidal earth canal
1:1.5 T
6.3 ke ’ ' 114 km
2 no. 2 nos.
18 nos. 59 nos.
trapezoidal earth canal )
1:1.0 :
48.9 W 191.1 k.
trapezoidal €arth cadsl
' 1:1.0 i .
14.9 ¥ © 147.6 ko
4Y nos, 102 nos. -
85 nos.’ T 08 whs. o
- R B ..
5 nos. - 11 nes.

3no .. ¢ Yropes.:
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Table 6.3-8

Ceneral Feature of Project Facilities

for Mambusao Area

Item

Features

6.

7.

Source of Irripation Water

Net Irrigation Area

= Existing area
- Extension area

Design Diversion Requivement

Iatake Facility

~ Design intake capacity
~ Design intake water level
- Rehabilitation '

Irrigation Facilities & Road

(1)

(2}

(3>

Main canal

- Type of canal

~ Side slope of canal

~ Width of inspection road
— Length

Lateral canals

- Type of canal

~ S8ide slope of canal -

- Width of inspection road

-~ Length

No. of related structure
- Culvert

- Syphon _

- Check structure

~ Drop structure

~ Head gate

- Turnout.

~ Cross drain

- Parshall flume

Drainage Facilities

t

Construction of drain
Rehabilitation of ereéek

- No. of drainage culvert
~ No. of drainage coulvert

On—-faym Developﬁént

b

Construction of farm ditch
Construction of farm drain
No. of division box

No. of culvert

T ma W AN ew ws av = s ww

the Mambusao river

2,145 ha

1,640 ha
505 ha

2.60_m3lsec

2.60 m3Isec
EL 18.4 m
repalr of apron
bank protection
repair of intake gate

trapezoidal earth canal

1 : 1.5 : .

4 w (effective width 3 m)
14.6 km {(rehabilitation)

trapezoidal earth canal
1: 1.5

4 to 2.5 i (effective width

3_107 m) . .
13.2 km (rehabilitation)
5.5 km (new construction)

Rehab. Const. Total
13 10 23
31 3 34

1 12 13
0 5 5
g 1 i0
0 63 63
6 28 34
0 9 _ 9

25 km

11 km

5 nos.

48 nos.

150 km

105 taw

190 nos.

" 90 pogs.
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Table 7.1-1 ~Projected Public Water Requirement of Domestic
and Municipal Use by Municipality :

Municipality 1990 2000 2010 2020 2030
Roxas Clty 1,408 5,338 8,445 9,726 11,032
Cuartera 111 199 630 726 823
Dao 97 361 571 658 746
Dumalag 108 398 629 724 821
Dumarao 71 357 565 651 738
Ivisan 156 591 935 1,077 1,227
Jamindan 59 212 334 385 437
Maayon 162 609 963 1,109 1,258
Mambusao 2286 840 1,330 1,532 1,737
Panay 122 463 732 843 957
Panitan 101 359 567 653 741
Pontevedra 123 458 724 834 946
Sapian 134 488 773 890 1,010
Sigma 101 365 577 664 753
Tapaz 86 326 516 594 674
Lemery* 91 365 578 666 %55
Bingawan* 108 391 61§ 713 809

Total 19,488 22,445 25;466

3,264 12,320

Note; * 3

Municipality of Iloilo
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Table 8.1-1  NPC Demand Forccasts and Study Forecasts

‘Sales targét i/ NPC forecast 2/ Sthdy fpréCast

Year éeég‘ | ‘;\._ - Peak .: -g_.;'. L ) { ?e?k.
power Energy paower. Energy - power

(W) (GWh) e (Gwn) ()

1984 45.9 2107 40 3 R I

85 - 51.8. 243.5 41 - 216 44.8

_ 86  57.3° . 265.8 46 260 48,3
{ 87 63.6  293.2 &7 29 51.8
88 70,6 325.3 50 264 55,4

89 o 75.7 344.5 58 303 58.9

1990 8.6 365.8 62 b 6244

91 . 87.3  400.6 64 - 343 . 66.0

92 93.9  434.7 Y %2 69,5

93 - - 69 392 ' 73.0

94 - 72 413 16.6

95 ' 74 437 S 80,1

96 . 836

97 o | | 812

98 ‘ o 90,7

it 99 - L 9.3
e 2000 | 97.8
oL ' 10153

02 | . 1069

Sources: 1/ By NPC Panay Grid, 1983
2/ By NPC, 1984
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Table 10.1~1  General Features of Proposed Projects

Flood Control Project

1. River Improvement - lst Stage

a} Design flood 10-year flood

e

b) Improvement section

- Cogon bypass floodway

s 9.5 km
- Partial'improvement of Pontevedra: 6.1 km
river (Pt partial)
- imp'rov’ement of Panay lower reach : 6.5 km 2
(Panitan - Congon floodway
inlet)
Total ¢ 22,1 km
c) Major works
~ Excavation i 3,410,000m°
—- Embanknent : 570,000m3
- Revetment works ! 58 ,000m?
~ Grein : 4,400m
- Drainage'sluices/gates : 9 nos,
- Sluiceﬁay structure at inlet of ; 1 no.
Pontevedra river
.~ Fixéd weir at inlet of Cogon : I no, - - e
floodway 1
- Road and railway relocation : 2.8 km
— Bridge ' _ s 2 nos.

d) Construction cost (1984 base ptice): E58% x 10

2, River Improvement-—Znﬂ Stage

a) Dééigﬁ flood 25-year flood
b) Improvement section

- Enlargement of previously

_ ! 16.0 knm
improved section (Cogon
floodway - Panitan)
¢). Major works
- Excavation - : 4,708,000 o
- Embankment '

, 743,000 w3
- T-56 -
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Revetment works

Groin

'Y

Drainage sluices/gatés

1

Road and railway relocation ot

- Bridge ) ot

Construction cost (1984 base price):

River Improvement — 3rd Stage

"

b)

c)

Design flood - B

Improvement section

- Enlargement of previously S
improved sections (Cogon
floodway — Panitan)

- Improvement of Panay Middle reach!
{Panitan - Badbalan confluence)

. Imprevement with leavees (P53, ¢

P6 & P8)

. Partiél improvement with Levee
on one bhank (P3 & PT7)

. Partial_improvémént of low @
water channel (P4}

—- Improvement of Mambusao lower H
reaches (M1, M2 & M3) . ;

- Improvement of Panay upper reach 3

- (P9)

~ Improvement of Mééyon river :
. Improvement with levees o
(Y2 & Y4)
. Partial imprevement of low - .

water channel (Y1)

- Constiﬁétion of a sluice gate ¢

81,100 m2
‘Om

G no.

0 km

2 nos.

Peso 440 x 106

IOOvyear flood

16.0 kn

35.4 km

{14.2 km)

{19.0 km)
{2.2 km)
21.2 km

8.6 km

20.2 %m
(18.4 kn)

{1.8 km)"

8.0 W

structure at Balacuan river mouth,

with partlal improvement of
existing Balacuan r1ver channel

Total

Major works

- Excavation . - T :

Revetment works i : :

Gro1n' S . :

Prainage slu1cos/gates

.

' 145?

_ , 725, 515 OOO:m :.
— Embankmentl =~ . .

109.4 km -

3

7,936,000 -
1,157,600 o’
36 900 m

' 28 n03.



- Sluice gate structure at Balacuan: 1 no. s
river mouth %

o

—~ Road and railway relocation ¢ 3.8 km

d} Construction cost (1934 base price}: BP3,486 x 100

4. Polder Plan - 1st Stage Project

Protection Length of Construction
Location Area . Dyke Cost
- Dao 1.17 k2 3.0 kn  B54.7 x 105
- Cuartero 0.49 km? 2.0 km ?SG.? x 106
- Sigma 0.47 km? 2.8 km P41.8 x 106
- Mambusao : 1.03 km? 4.9 km B77.6 x 106
g
5. Polder Plan ~ 2nd Stage Project
. Protection Length of COnstrUCtion
Location __Area . Dyke Cost
- Maayon - 0.64 km? 2.5 ko »49.3 x 106
- Jamindan 0.34 kn? 2.3 ko  B38.7 x 106
- Dumarao 0.48 km? . 2.3 ko B58.4 x 106
6. Non-structural Measures - 1lst Stagé Project
a) Flood plaiﬁ management
- Main objective area : 220 km?
: (upstream of Panitan)
" - Management in integration : 118 km? ' i{
with structural measures {downstream of Panitan) ’

b) Relocation of housings

Sub-areas Y1 - 0.5 kmZ
_Sub-areca M3 - 10.4 km?
{exci. Mambusao town)

250 nos.

- Objective area

—~ Estimated No. of buiidings

Peso 52 x 106
Peso 4.0 x 100

c) Initial capital cost

..

Annual operation cost

7.  Flood Forécasting/Wérning System — 1lst Stage Project

a) Eropbééd:faéility

- Staff Qtreémlgage' _ : 10 gages |
~ Telemeter fa_in_- gage ' ty ; 4'_sta_tions @
~ Telemeter stream gage ' 1 5 stations _

T-58
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~ Repeater station
= Cshttal'rebeiﬁing station
b) Instsilatioﬁ cost

Annual operating cost

Multipurpose Dam Project

Papnay B Dam:

a)

b)

'C)

d)

e)

Hydrology

- Catchmeﬁt_arca

- Averagerrunoff

_ Plood discharges

Return Period Inflow

100-year 2,420 m?/sec
25-year" 1,250 mj/sec

Reservoif
- Gross storage '
- Effective storage
‘ Flood_céntfcl
« Hydropower
- Normal high water level
- Surcharge water level .
(100-year flood control)
Danm
- Type
- Crest El.
- Crest length
- Dam Height

- Dam voiume
Generating'facilities_

= Max. plant.dischargé

- Head, max., static

s rated _
- Installed capacity

- Annual energy output
Power transmission facilities

= Voltage _ .
- Transmission line length

. T-59

1)

.. 2w »a an (X3

R 2 e e - -s . . ..

T aw " ww an

L

-

-

1 station (Panitan) =
1 station (Roxas)
Peso 84 x 106
Peso 4.2 x 106

239 km?-
"14.3 m3/sec

- oueflow

1;210 mB/séc .
: 625 ma/séqfr

96. Dx106 s
64.3 x 106 m3
(33.8 % 106 n3)’
(30. 5x 106 w3)

El, 65.0 m
El. 71.3 m

Concrete gravity dam
El. 77.4 m o
160 m
52, 4 m

: 93x103 m3

_2? 2 m3fsec
35.0m
.7 m
7, 1 HW
31.4° Gﬂh

69 kV
45 kn



£)

~ Receiving substation

. Construction cost (1988 base price) :

Irrigation Project

1.

2,

Panitan - Panay Scheme

a) Ceneral data:

- Location

— Net irrigation area

~ Water source

- Diversion réquirement

"

b) Intake/Headreach:
- Location of intake

- Type of intake

- Pump capacity

an

- Headreach length (2 systems) :

- Type of headreach

¢) Main canal:

L

- Type
~ Total length

d) Lateral canal:
_.Type
. = Total length

-y

e} Drainage facilitiesé
- Main drain ' H

-~ Collector drain :

f) Construction cost (1984 base price):

Mambusao Scheme

a) General datas:

-

- Locatien

- Net irrigation area

(Improvement of existing area

(Extension area

- Water source

e

[T

Diversion requirement

1

T-60

Panltan substaiion
(Existing)

P

P471,2 x 106

Panitan - Panay area
3,250 ha

Panay river

4.75 mqlsec

I km »/s of Panitan
By pumping

284.4 w3/win

1.3 knm

Concrete-lined

Trapezoidal earth canal
17.8 &m

Trapezoidal earth canal
39.6 km ' %

13.0 km
17.7 km

®182.3 x 106

‘Mapbusao downstream reaches

2,145 ha
1,640 ha)

505 ha) ,
_Mambt.isac_& river .‘ : .' 7 %
2.6 md/sec -



o

e

b)

c)

d}

e)

£)

Intake:

- Location - : ‘ g

- Typé of intake

~ Design discharge
Main.canal:

~ Type

- Length

Lateral canal:

-

- Type

LYy

- Length

Diaihage facility;

~ Drain

[TY

- Rehabilitation of creeks

Construction cost {1984.base price):

Water Supply Pfoject

ROX-WD Water Supply Project:

a)' General data:

b).

c)

Water supbly'to ROX-WD

Supply area ) :

Water source

e

Water abstraction rate

.

Propbsed facilities/works:

Shortcut channel_betweeh Main.Panay' H
river and Lower Panay river '

Intake gate at shortcut channel inlet:

Dredgiﬁg_of the Lower Panay riverbed

Construction of a new pumping station:

Installation of a new conveyance ﬁump:

Construction of a tidal gate :

Construction cost {1984 base price) :

1-61

6 km u[s of Mambusao
By gravity ‘
2.6 m /sec

Trapezoidal'earth_canél
14.6 ku (rehabilitation)

TrapezZoidal earth canal
33.2 km (rehabilitation)
5.5 ¥ {new const.)

25 km
11  km
P79 x 106

Roxas Clty and surrounding
area

“Main Panay river

3,0 m3[sec incl. water for

existing irrigation areas
aad surplus supply capacity

of 1.0 m 3/sec

7,450 m3/day

344 m

2 m wide X 2 ] high x 2 nos.
20 km (85 % 103 m3)
7, 450 m3lday

© 300 mn dia., 1.0 km

5 mwide ¥ 4.5 m high X 3 nos,

£56 x 10°



Table 10.3-1

Sutwary of Construction Cost of

River Improyement Works

(198&73339 Price)r

- (Unit: 2x10%)

Hork Ttem

First Stage . Second Stage  Third Stage

1. Construction Works

(1)
(2)
(3)
(4)

(5)
(6)
(7)
(8)
(9

/1

Preparatory Works—-
Excavations
Embankment

Revetment and Slope
Protection

Groins
Drainage Gates

Diversion Weirs

28.9
152.4
8.7

55.9

5.3
25.2

- 120.1

Road and Bridge Relocaltlons  45.5

Miscellaneous Works

Sub-total

2. lLand Acquisition and
Resettlement

22.)

464.1

3. Engineering and Adminisfii'.ziticor:r-/—g S

4. Physical 'Ccmt:ilrlg'encj.r-/—'2

Crand Total

20.2

209.2

61.5

0.0
0.0

0.0
6.8

3.5

362,5

167.5
1,131.5
121.4

872.1

44.3
58.9
.0
165.3

267 .6

2,828.6

105.4

Notes:

7% of main civil works cost
/2 8% of (1 + 2)
10% of {1 + 2 + 3)

T-62
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Table 10.3-5 Estimated Cost of Non-structural Measures

Amount.

Item 0"ty {100 Peso)

1. Flood Plain Managemént:

(1) Annual operating cost 338 ki 4.0
(2) Initial cost 338 kn? - 28.7
2. Relocation of Housings:
(1) Resebtlement cost 1.8, 18.1 ﬁ
{(2) Land procuremeht cost L.S. : 4.5
Total 22.6
Noles: {1) See Table 5.5-1 for units costs assuned
{(2) Relocation of housings:
Sub-area Y1 Sub-area M3
Residential 21 nos, 0
Non-residential 220 nos. 12 nos.

(These are estimated on 1:10,000 map)

éé
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Table 10.3-6 Construction Cost_of Paqigpn-—?anay Irrigation Project

(Unit: 2x10%)

Item  Total Foreign - -L°°?1 ,
: _ Currency - Currvency
1.,'Difect'ConsﬁructiOn Cost
1.1 Preparatory 5.62 1.12 4,50
1.2 Pump stations 35.04 21,32 7.72.
1.3 Irrigation facilities 49.40  23.90 25,50
1.4 Drainage facilities 15;?9 9;36 _ - 6,43
i% 1.5 On-farm development 12.23 R A t 5,08
Sub-total 118.08  68.85 - 49.23
2. 0&M Facilities 10.01 5.85 4.16
3. Land Acquisitién ' 3 1,33 o - 1.33
4. FEngineering Services - 23.62 18,90 . 4072
5. Administration Cost of 5.90 o - 590
Executive Agency : o
6. Physical Contimgency = -~ 23.85 14.04 "9.81
Total o 182,79 107.64 75.15

=
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¥
Table 10,3-7 Construction Cost of Mambusso Irfigation Project.
~ {uni€: g x 106)
g : Forgign  Locdl
ITtem Total Curiéncy . Curiency
1. Direct Construction Cost 2.32 0.47 1.85
1.1  Preparatory works 2.32 0.47 - 1.85
1.2 latake facility 0.28 0.25 0.13
1.3 TIrrigation facilities 27.51 12.53 14.98
1.4 Drainage facilities 10.40 6.21 4,19
1.5 On-farm development 8.01 4.70 3.3 §
Sub-total 48.62 24,16 24,46
2. O0&M Facilities 7.76 5.63 2.13
3. Land Acquisition 0.52 - | 0.52
4. Engineering Service 9.72 .78 1.9!»_
5. Administration Cost of 2.43 - 2.43
Executive Agency
6. Physical Contingency 10.35 5.6) 4.72
Total 79,40 43.20 39.20
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Table 10. 3-3 Construétion

Cost of Proposed ROX-WD Improvement Plan

(Unit: ®x103)

No. Item _ __ Asount i 'Total
F/C 'L/C :
1.. Peparatory.wO‘rk 2,086 9_9__2 §_,_(_)7_8
(7% of Item No.3) _
2. Cdmpensétion o - 48 ﬁg
3. Main Work
3.1 Ground sill - 1,479 745 2,224
ii; 3.2 Appfoaéh.éhannel - 979. .691 .i,665
3.3 Sluice conduit | 3,609 1,823 5,432
3.4 Dredging basin 488 448 936
3.5 Cdnnecfing channel | .852 540 1,592
3.6 kiverbed excavation | .1,683 1,054" 2,537
3.7 Tidal gate on Lower Panay river 7,097 2,276 - 9,373
3.8 Tidal géte on sireams (2 sités) 4,896 1,520 6,416
3.9 Pumping station (7,450 m3fday) ) 6,156 Q,lb& 10;260
3.10 Pipeline (4300, I=1,400 m) - 1,142 _298_ i,MQ
3,11 Miscellaneous | 1,419 615 2,09
ig; (5% of Item Nos.3.l to 3.9) ' :
Sub-total of Item No.3 gg;zgg lﬁ&lZQ_' 521292
4. Enginéeting & Adminis;ration.- _ 2,550 'légil 3,767
(8% of Item Nos,}l to 3) . | : o
5. Physical Contingency =~ O o 3,443 ‘1,643_ 5,086
:(102 of Item Nos.,l1l to 4). : _
Ground Total ‘ ' 37;874 18,074 55,948

T-69



Table 10.3-9 Economic Evaluation of Proposed Projects é

. Froject Present Value£~
Project Cost (B x 106) B/C EIRR -

(Ex10%) Cost  Benefit NPV

Flood Control Project
(a) River improvement _
- 1st stage work 589 285 362 7

1.3 9.4
~ 2nd stage work/2 440 56 94 38 1.7 9.8
'~ Ird stage work/2 3,486 197 663 466 3.4 15.2
(b) Polder
- lst stage work .
+ Daa . ' 55 56 102 46 1.8  12.7
. Cuartero 57 59 236 177 4.0 23.7 p
. Sigma 42 43 61 18 1.4 10.5 %
. Mambusao _ 78 30 130 5G 1.6 11.6
- 2nd stage worklg _ .
. Maayon 49 34 39 5 1.1 9.3
. Jamindan 39 27 32 5 1.2 9.2
« Dumarao 58 - 13 13 G 1.0 8.1
(¢} Multipurpose dam
~ Panay B dan 471 346 476 130 1.4 1l1.2
(d) Non-structural :
measures/3 52 ( 81) (96) (15) (1.2) (9.6)
{e) Plood forecasting/ o
warning system[l 84 (83) - (43) (-40)  (0.5) (4.5)
(£) Overali/4 '
~ 1lst stage projects 1,376 966 1,435 469 1.5 11.4
~ 2nd stage projects 586 130 178 48 1.4 9.8 g
Irrigation Development Praject
- Panitan-Panay _
Project 183 170 248 78 i.5 11.7
~ Mambusace Project 79 69 ‘i1z 43 1.6 12.3
Roxas City Water Supply - -
Project 56 67 100 33 1.5 16.9
(Referende)
1st stage riﬁer'impr. + ' . :
Panitan-Panay irrigation 772 362 508 146 1.4 - 10.1

Biscount rate of 8% p.a., 1984 economic price.

Implementation schedule as per shown in Fig. 10.2-1.

Benefit estimate partly duplicated with those assessed for

structural measures. These works are proposed’ for implementalion ég
irrespective of cconomic merits. BIRR value just for réference.

Overall assessment by stage. Duplication of benefits in (d) ana

{e) was eliminated. : :

Notes:

NS

N
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Table 10.3-10  Results of Semsitivity Analysis

(FIRR %)
. Sen31t1v1ty AnaLy31s
Proiect Standard .
rojec Value Cﬂst-_ Beneflt-
20% up 20% dowa
Rlood Cbntrol Projeet o
(a) River improvement . i o
— 1st stage work : 9.4 8.3 8.1
- 2nd stage work o 9.8 9.1 . 9.0
- 3rd stage work 15.2 13.8 C13.5
"(b) Polder
- 1st stage work _ _
. Dao . ' 12.7 . 11.0 10.6
. Cuartero’ 25.7 S 21.5 20.7 .
. Sigma : 10.5 9.1 8.8
‘ Mambugao o 11.6 10.0 9.7
~ 2nd stage work ‘
. Maayen - . 9.3 7.4 © 7.0
. Jamindan : 9.2 7.9 7.7
- Dumarao - B.l 6.4 6.1

(c) Hultlpurpose dam _
- Pan&y B dam (lst Stage) 11.2 . 9.4, 9.0
(4} Overall/l : |

- 1st stage projects 11.4 9.9 9.5

- 2nd stagc projects 9.8 8.7 8.5
Irllgatlon Development Proaecb o

- Panitan-Panay Project 11,7 9.8 9.4

—~ Mambusao Project : 12.3 ©10.6 10,2
Roxas City Water Supply : S

Projeet 0 16.9 | 12.4 - 1.5

(Refefence)
Ist stage viver impr. S _ . _ o
+ Panitan-Panay irrigation =~ 10.1 = . 8.9 - . 8.7

Note: /1 Incl. non-structural measures and flood foreéasting/warning
i system.
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Symbol Land Use

Lowland/Paddy field
sSugercane
Pasture/Grass land
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