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Table 3.3-2  Land Use and”Buildings in Flood Vulnerable Area q
: Land Use (ha) - 'Buildings (nos.)
Sub-area Sugar- . Residen-  Non-
Paddy cane Fishpond Others  tial residential
Panay River
Pl 4,388 337 1,136 4,801 6,807 430
P2 750 156 0 188 1,083 93
P3 _ 658 267 0 292 702 3
P4 56 31 0 27 32 0
P5 1,782 433 o 630 1,315 4
P6 77 40 0 50 617 24
"p7 436 175 0 273 . 107 17
P8 1,168 331 0 354 998 132
P9 638 401 ) 314 832 186 7
P10 986 454 1 400 961 86 :
Sub-total (10,93%) (2,61%) (1,137) {7,329y  (13,504) (1,045)
Maayon River _ _ : _ '
Yyi o - 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 0 260 786 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 p
M7 2,432 123 0 588 1,733 31 i
Sub-totsl (5,174) (595) (0) (1,600) (4,745) (397)
Badbaran River _
Bl 103 - 29 0 56 136 . 0
B2 796 104 0 285 600 174
Sub-total (899) (133) (0) (341) (736) (174)
Total (12,734)  (3,765) (1,137)  (9,754)  (20,218) (1,685)

Note: The above figures are estimated based on information appeared on
1 : 10,000 map.
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= 3,541
Table 3.5-1 Estimated Area and Number of Buildings
Susceptable to Flood Inundation
. : ' Flood Magnitude (Recurrence Probability)
em * .
2-year S-year 10-year  25-year 100-year
. o 9 /1
Inundation Avea (kmZ){-—-
Paddy 85 114 140 160 189
Sugatcane 17 24 29 32 _ 39
Fishpond 2 10 10 10 11
Others 59 65 74 82 99
Total 163 213 . 253 286 338
: | N
Buildings (no., 1000)—
Residential 7.0 1004 137 0 16:2°) 20.2
Non-residential 0.5 0.9 1.2 1.3 1.7
Total 7.7 11.3 149 7.5 21,9
Population affectedig _ 42.1 62.0 79.6 94.0 121.3
- (1000) ‘ o
Notes: 1; Based on information appeared on 1 : 10,000 méﬁ.

No. of residential buildings x 6 persons/family.
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£ 4.241 TIIIEW&UEEWHE}M&HE?T VRSV é
Table 4.2~} Flood Damage Pote¢ntial by Rwer Stretch and Ma_]or I‘own
I f2  Anoual Average Damage gopuiatica ia .flood : i3 -
River River— Flcod™> 3 it e 3 2%¢ | Damagea-i2
. lten Seceech TLengeh -‘N-} ,;IG Pasasi _?ror.e Acea (10 ?e=_0=lﬂ hilicy Rezarks
¥o. {k} {km?) Tatal*= Per km Per X’ Total Per ko Par ka?  favel
L. “hole Basin: 162.3 ~333.2  E0%,531 641 303 121,30 0.7 0.35 -
T. 3y dfver Stretch: 21 1.0 106.6 21,350 1,633 02 . 35.4% .72 o.M tevel-1 .
Panax civer 01,738 (2,45 (298)  {40.8) (3.15) (0.8} “{lacl. Postevedra
and Panay}
22 5.0 10.9 1,315 44 126 .1 03 0,38 teval-?  To be protected as :n
(3,652) [£131) (335)  (6.5) (1.63) (0.60) integral pacs of 1.
. {Inel. Panitcan)
23 9.0 12.2 2,237 749 123 $.2 0.a7 0.34 Level-}  Right bank area worcay
for procectisa
e4 2.2 1.1 130 59 118 0.2 0.03 - 9.18 Level-3
s fo i35 5,328 774 1% 1.9 rer  6.28 Level-i _
P 1.8 L.5 H 13 16 1.2 0.67 Q.80 Level-3 To te protected as zn
(5,507) (2,333) {3,011} {3.7) {2.06) (21.37) integral pazt of 25.
- {incl. Dao) -
Pz 8.8 11.1 952 108 3 9.6 .07 Q.95 Leval-} Protection oi lefc
baaok area to be
. coasidered.
23 5.5 8.5 5,576 1,032 8oL . 3.2 0.9 0.2% Leval-1 . q
(16,136) (2,388) (872) (6.0} (L.13} (0.32) {Iacl. Cuartero)}
Py 3.5  13.5 1,390 161 103 5 0.0 9.ls level-2
(1,791} (208) (133} (5.3) (0.62) (0.39) {tacl. Dumalag)
13 16.8 18.4 1,972 127 167 5.4 0.2% 0.24 Tevei-3
(2,027} {121) (19)  (5.8) (0.3 (DI {Inck. Tapaz}
Meagou rivec n 1.3 0.5 152 a4 104 4005 9.20 Level-)
T2 $.4 1e.9 2,050 120 183 1.6 0.5 0.24 Level-2
. {4,385) (118} a2ty (3.9 (0.61) (G.38) {Inel. Maayen)
1% 5.0 1.3 465 %3 151 0.7 2.1 0.21 Level-3
Y4 12.0 1.6 2,625 n9 26 2.1 0.2 0.13 Level-2
Mapbusao rivecr E33 2.2 1.7 ¥ 285 368 0.8 0.3% Q.57 Leveli-2
M2 2.0 10.1 1,329 158 132 3.1 0,36 9.32 Level-2 o
(4,064) (432 (0 (6.7) (0.523 (0.46) (Incl. Sigma}
k] 0.0 10.% 2,325 83 172 7.3 0.2y o.12 Level-i
(8,634) (E83) (830) (4.5} (.43 {0.47) (Iocl. Manbusaoe}
k) 3.2 &S 1.909 315 24 1.0 0.3 a.22 Leval-2
x5 1.3 10.2 1,509 134 158 7.5 0.2z  0.25 feval-3
5 5.2 5.3 1,948 375 354 1.8 0.35 0.33 tevel-1  To & {woroved oaly -
(3,567) {£86) {6493 (3.6) (0.69) (0.6%) after H1-M5 are
lopreved.
{lacl. Sfamindan)
7 8.8 .% 5,217 123 193 10.5% 1.21 9.1} Level-1 Is be {mproved oniy {
after Ml to HA are g
irproved. i
Bsdbacen civer - BL 3.4 1.9 240 Y 126 0.8 0.2 0.%7 Level-3
82 7.8 11.3 1,001 128 34 . Q.27 2.18 Level-)
2,013 (256) (1%23] ().6) (0.48) (D.3a) " {Iacl. Dumarao)
3. By Major Towm: . .
Pootevedra - ) - .30 9,85% - ¥,58% 1.0 - 2.30 Level-l
Fanay #1 - 0.51 374 - 133 .4 - 5.70 Level-3
Peaitan e3 - Loo  2n - 2.2 2.5 - 2.50 Level-2
p2o 6 - L.L? 4,582 - 31,916 2.5 - 2.1% level-2
Cuartero fx - 9,49 10,360 - 21,551 0.8 - 1.63 Level-1
Dumalzg ] - 9.66 500 - 606 1.9 - 2.88 Level:)
Tapaz L0 - 0.64 54 - B4 L4 - .19 Level~)
Kaayon Y2 - 0.2 2,534 - 11,017 1.1 - 5.6% Level-1
Sigoa nz - 0.47 2,135 - 5,819 s - L 1 Level-l
Maghosao . M3 - .03 5,809 - 5,640 L2 - L83 ] Level-1 '’
Jaalndan .3 - 0.18 1.61% - B,39% 1.8 - 1.0 Level-l
Durirao B2 - - 0.48 1,075 - 2,280 1.5 - 313 Level-1
votes: [ Leagth along proposed channel {mproveméntc. 13 Damage potentisl level: “‘;rq,l S:tt'e.t:h g
41 Area and annual flood damage at 10G-year : (103 8/4m) uo an)
flood occurrence. Level 1 500 over 5,000 over
Level 2 00 - 1%0 $,000 - 1,000
{ Level 3 150 under 1,000 uader

lncluding major tovtr.
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& 4.2-2 ANEAC awwm%:sa
Table 4.2-2 Flood Routing Capacity by Stretch

- 73 /4
Flood'— /2 Routing—— : R o
Stretch ' Routing Damage™ Capacity - Danage - Proposed.
Location Potential Potential Retarding
No. Volume Index Level Basis
(106m3) (103 B  (8/m3) cvel asin
Panay River:
1. Upstream of P3, P4 60.2 2,366 39 3. %
‘ Pan{itan ' :
2. Maayon junction- PS5 68.6 5,424 79 i
- Mambusao .
junction
3.  Upstream of P6, P7 21.0 976 - 46 3 *k
Dao .
4, Upstream of P8 87.1 5,576 64 1
Cuvartero
S.  Upstream of P9 28.3 1,390 49 .2 *
Badbaran : -
junctieon
6. Upstream of PIO 44,4 - 1,972 a3 A
Dumalag . ; _ .
Maayon River:
7. Downstream Y1,Y2,Y4 44,0 4,198 95 2-3 *
stretches ' :
Mambusao River: _
3. Upstream of M&-M6 - 24.5 4,166 w0 . 23 %
Mambusao town .
9. Balacvan river 7M7 1240 6,217 513 1.
Badbaran River: _ _ _
10. ALl stretches  Bl- B3 40,2 1,241 3 23

Notes: /1

Routing.§oiume ét'IOOryéar flood

Annual average flood damage

Damage potential/Routing volume

' See Table
' Suitable

Most suitable

™13 -
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Table 4.2-3 Protection Area Alternatives - Structural Measures

Démageaﬁ'lity ' Alternative
' _
Level~— 1 3 4

River Stretch

L
W
o

Panay River
Stretch Pl
n P2

" P4
14 PS
L1 P6

" P7
n 118
(1] Pg
" P10

St M G W Y L L B e
I - )
M X% X P> G O XD>O O
X X O >0 X D>o o
X O OO O X Io o
0 0 B>00x 000
© 00 & &0 0.00 0

Maayon River
Stretch Yi
[1] Yz

]

[8%)
M oW N W
o % X
VIRV
W OX M
o % O %
o %X o %
o o o o

Mambusao River
Stretch M1
" M2
" M3
" Mg
" M5
11 H6
"o M7

b D L MRS M B
E A S-S A -
T T - - - -
M OX X x D O C
B X X X 0 0 0
S 0 Mo O o o
c S 0o C o o 0

T
Ui

Badbaran River ]
Stretch Bl ]
" B2 3 X X

w
b
B

Notes: o  Area to be protected by structural measures
A Area partially protected
X Area to be left unprotected for use as retarding basin
' . o

See Table 4.2-1

- T-14
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Table 4.2-4 Evaluation of Protectlon Area Altetnatives

Protection Area AitétnétiveL£

Ttem
-1

2 3 4

3

6

Fload Bisch::n:;g;e‘r—"—g ~ (m3/sec) 2,670

Effgct of Protection Work:

- Annual damage reduction (¥:<106)_ 35.47

3,120 4,320 4,520 5,400 6,350

46.8  76.2 91.4

97.4.

104.5
- Population protected  (1000)  44.9 59.2 75.2 97.5 107.2 121.3
- Agricultural land protected (kn?) 47.8 68.3 92,9 137.4 144.8 170.7
Cost of Protection Workl> (2x108) 1,021 2,293 3,917 4,680 5,344 6,987 -
Comparison Indices! _ _ | |
~ Cost éffectiVenessi£  _ 0,70 0.42 0.39 0.39 0.36 0.30
- % Population prbtettedig 3749 62 80 38 100
- % Agricultural land pr(}tec!l:e&‘—{g 21 30 43 :60 64E 75

*

Selected Plan

See Table 4.2-3 for location of protection areas.

Notest /1
2 100- ~-year flood at Panitan base station.
/3 Cost of river improvement works
14 Expressed in terms of berefit ¢ost ration (¥ Present worth
of damage reduction/Present worth of cost). _
/5 % of tbtaljpprIation in the flood Vulneréble arca.(121;300)
/6 % to total agricultural land in the flood Qulhéréble area

(227.9 &n?)

. T-15
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#F 5.2-1

Table 5.2-1

ﬁm&§1$(5m$)®?%3ﬁ

—?]lllﬂ_f‘sﬁc.& (X L5L)

Economic Evaluation of River Improvement
WOrks (LP) - By River Strétch '

(Hithout Dams)

“. Present WOrth—- (?::106)

River Stggtch -Length_,gggztfuc | : : Net Remarks-
IR ' - Cost :Cost" Beneiit . Benéfit
(km)  (rx10% (c) ®) (-0
Panay Pl 13.00 1,580 906 136 2770
P2 4.0 204 17 45 . 72
P3 9.0 461 269 11 258
P4 2.2 - - - o
P5 7.0 310 177 63 ~1t4
6 1.8 64 D36 66 30
P7 8.8 285 .166 . 6‘ -160
P8 5.4 191 109 220 111
P9 8.6 139 79 | 29 ~57
PI0  16.8 - - - -
Maayon Y1 l.é e - - - -
u2 6.4 202 116 64 -52
Y3 5.0 - - - -
Y4 . 12,0 192 109 3 78
Mambusao M1 2.2 107 62 2 -55
M2 9.0 390 226 sS4 ~172
M3 10.0 434 258 120 “130
M4 3.2 - - - o
M5 11L3 - - - -
M6 5.2 - - - -
u7 8.6 120 69 74 5
Badbaran Bl -Wﬁfﬁ - - - -
B2, 9.8 - - - -
Total 16'2;5' -:51,680 ' 2,‘691 919 ~1,772 EIRR=2.8%
Notest: ll : Discount rates 3? .a.
* 'Partial Jmprovement of low water chénnel

-

No 1mprovement

r-17.
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?i - 51 2'2
Table 5.2-2 Y¥loodway Plans and Corresponding River Tmproyemeht_Plads
" ocation of ___Floodway Plan ] t_,_‘_l_ _ River Improvement _m:y_lj_,ft _
Flooduay S CostI[ o Cost
- Works Tnvolved iy q06y| Works Involved | .76,
Fk-1: Mambusao ~ Construction of 1,113 | = Improveient of 787
Balacuan flobdway : river stretéhes
Floodway Improvement of Mt to M&
stretches Ml to M4
for reduced flood
discharges
FW-2: Mambusao ~ Construction of 7,026 | - ImpFovement of 3,629
Sapian floodway stretches P1 to
Floodway Imptovement of | P6 and ML to M4
stretches P1 to P6
and Ml to M4 for
reduced flood
discharges
Fiw-3t Panitan Construction of 332 | - Ioprovement of 236
Floodway floodway sttetch P2 and
Iiprovemeiit of a part of P3
stretch P2 for
reduced flood
discharge
Fl-4 s Panitan-— - Constriuction of 1,689 | - Improvement of 1,426
Bailan floodway stretches P1 and
Floodway Minimum improvement P4
of existing doyn—
stream channellZ
Fl-5¢ Cogon Constiuction of 1,044 | - fmﬁtovement.pf 1,383
Floodway f loodway streteh P1
Minimum improvement (dﬁ?“SFrC?@ from
of existing doiu- floodway dnlet)
stream channel_2
Fil-6: Hamulauon Contruction of 954 | = lumptoveiment of 946
Floodway floodway _ stretéh Pt
. Toprovemsnt of ' (downstregm from
Portevedra down= floodway {nlet)
stream strétch for
- Yeduced fléod
discharge

Notesi /1

12 Mindium’ required improvement at local places (e.g. erosion

protection) In stretch downstream from floodway inleét.

Cost to be assumed at 20% of full-scale low-water channei

improvement.

“F=18

Breakdown of the. estimated cost 1is contained in Appendix .
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Table 5.2-5 Flood Regulating Capacity of
Preliminarily Selected 4 Dams

(Unit: m3/sec)

Panay B Panay C Panay ¢  Badbawvan A Mambusao B

Item Dam - DamfE paml2 Dam . Dam

100-year flood _ _ . L

- peek inflow 2,420 4,120 3,230 1,900 1,770
- outflow 1,210 824 646 . 950 ' 885
25-year flood |

- peak inflow 1,250 2,120 1,700 1,080 990
- 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 C dam is planued to be equal to THL of
Panay B dam.

Tf22
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2,645

"Table 5.2-6 Flood Levels and.ﬁiséharges_ﬂefore
and After Dam Projects
(At Panitan Base Station)
Without Dam N - With Dam -
Dam Flood . Floed - Flood . Flood
Level Discharge- Level -~ Discharge :
(El. m) = (u3/sec) (El. m) (n3/sec)
Panay B dam 10,30 2,670 . 10.19 2,610
Panay C damlt 10.30 2,670 9.62 2,300
Panay B dan # 10.30 2,670. 9.1 2,240
Panay € dam— '
Badbaran A dam 10.30 2,670 10.17 2,600
Mambusao B dam 10.30 . 2,670 -10;25

Notes: The above represents flood levéls and dischargeé'at occurrence
of 10G-year flood under present river channel condition.

{1 Independent scheme

/2 Scheme with Panay B dam in upper reach

T-23
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Table 5,2-7 Flood Léyels and Dischdiges underu“Nlth,dam”
and . "Without~dam" Condifions
(at Panitan Station, 100-yeat Flood)

| Without Dams - _ With Dams_m .
Alterna- © Flood Flood Fiood Flood
tive Pam to be Built Level Discharge lLevel Discharge
(E1. m) (m3/sec) (El. m) (m3/see)
DR-1 Panay B - 11.99 4,520 11.82 44,380
DR-2 panay i1 11.99 4,520  11.25 3,960
DR-3 Panay B+ Panay cz - 11.99 4,520 11.14 3,870 ”é
| - /2
DR-4 ~ Panay B+Panay ¢— _ - .
+ Badbaran 11.9¢9 4,520 10.64 3,520

+ Mambusao B

Notes: The above represents flow conditions in confined channel
(after river improvement) for both cdses.

a8 In&ependeﬁt scheme.,

/2 Scheme with Panay B dam in upper reach.
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Table 5.2-8

E%éhtﬁmmﬁmmd@(ﬁﬁ%k$éﬁﬁ)

*ﬁmﬁﬁﬁoﬁbﬂmﬂ%

Proposed Long-term Flood Control Plan

(LP-Structural Measurxes) - Evaluation ’

by River Stretctham_

River Stretch/ tion

Construc— , a1 Present wortlll(F:(105)

T25

Cost Benefit (g Benefi ‘Net Rematrks
_Dam - (®x106) (#x106) (cs)t @ ey
Panai River - _ '
Stretch Pl 1,188 28.0 550 256 -204
" P2 201 3.3 93 33 -60
" P3 455 0.7- 210 8 2202
n P4 38 - 18 0o 18 %
" P5 306 4.9 141 46 -95
" P6 62 4,3 28 49 21
" P7 262 0.3 121 3 -118 *
" P8 186 15.2 86 168 82
"o pg 134 1.5 62 14 -48
" P10 - - - - -
Maayon River
Stretch Yl 19 - 9 0 -9 *
rr Y2 202 4.6 94 52 - -42
T 3 _ _ o _ -
o Y4 192 2.6 89 25 64
Mambusap River .
Stretch M1 111 0.6 52 5 47
" M2 407 . 4.1 188 43 =145
I M3 452 8.6 209 97 “112
" M4 - - - - -
" M5 - - - - -
" M6 - - - - -
" M7 120 6.2 56 59
Badbdran River
Stretch Bl - - - - -
e " . - - i B
Dams :
Panay B dam 471 56,0 346 499 _L53
Total 4,766 2,352 1,357 -995 EIRR = 4.5%
Notes: /1 Discount rate: 8% p.a, * Partia) impfov%mént of low
/2 Tnel. hydropower benefit, water channel only

No Improvement
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Table 5.3-1 Comparison of Mid—term Plan (MP)
: " Alternatives C
Pfesent6*0rth£l

c . HO

Alternative CZZ:" (10 9)2 —  B/C  EIRR
6 Cost Benefit B--C

(10°p) () (B) {#)
MP-1 2,826 1,702 1,063 -639 0.6 5.8
MP-2 3,200 1,671 1,308 -363 0.8 6.7
MP-3 4,344 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
MP-1 River improv, (incl. Floodway FW-5)
Mp-2 River improv. + Panay B dam
MP-3 River improv. + Panay B dam

+ Panay C dam

T-26
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{Ref. Section 4.2.3)
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Alternative-3
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Table 5.3-27 Evaluatlon of ‘Mid-term Flood Control Plan {MP}

- Polder not Cnn31dered

. / -
- P Ll > I
River Stretch/ Construc resent Value (Lxlﬂ ) Pbpula -
Dam tion - Cost Benefit Nel tion - ¢ - R k.
a . Benefit Protected emaris
(¢} (B) __(B-c) _ (1,000) -
Panay River
Streteh D1 836.0 395 352 13 40.8
n P2 163.2 7 39 ~38 6.5
n P3 375.4 183 . 10 -173 - x
° P4 30.6 15 O -15 e %
B | 261.4 124 - 53 ~66 ' 7-9
o P6 54.4 26 61 35 3.7
" P7 24%.5 - 119 Y 3 -113) - *
n r8 163.1 7 . 217 140 6.0
(1] P9 — -— — —_ -—
" P10 - - - - o
Maayon River
Stretch Y1 - - - - -
113 Y2 —_ —_ — — —
1l Y} - - - — -
1] Y4 - - -— — -
Mambusao River
Stretch M1 07.3 32 6 -26 0.8
v M2 271.8 131 43 -83 4.7
1" M3 302.0 145 113 -32 4.5
" M4 - - - - -
" Ms - - - - -
L M6 - - - - -
" M7 - - - - -
Badbaran River
Stretch Bl - - - - -
1 B2 — — — -_— —
Dams
Panay'B‘damég 471.2 346 476 130 -
| 5.9 T
Total 3,241.9 1,670 1,386 ~284 (63%) EIRR =6.7%
. IO
Notes: /1  Discount rate: 8% p.a.
/2 Inecl. hydropéwer benefit.

B

Partial implovement of low water channel only,

No improvement.
T-27
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Table 5.3-3 Evaluation of Mid-term Flood Control Plan (MP)
— Yolder Considered

Present Value[l (2 x 106) Popula-

Construc-
River Streich/ tion . ) Net tion
Pam Cost iﬁgt Be?gflt Benefit PFrotected Remarks
(2 x 109) | (B - ©) (1,000)

River Improvemént
Panai‘ﬂiver‘
Stretch Pl 836.0 395 352 ~43 - 40.8

" P2 163.2 T7 39 -38 6.9

L P3 375.4 183 10 -173. - x

" P4 30.6 15 0 -15 - *

" P5 261.4 124 58 -66 7.9

" P6 24.4 26 ‘ 0 -26 1.2

" Py 245.5 119 3 <116 - *

" P8 163.1 1T 715 -2 5,2
Mambusao Hiver
Stretch M} 67.3 32 6 -26 0.8

" M2 271.8 131 13 -118 - 3.2

" M3 302.0 145 37 -108 2.3
Yolder Plgﬂlg
Dao ) 55 56 102 46 2.5 Stretch P
Cuartero 57 59 236 177 0.8 " P8
Sigma 42 43 61 18 ’ 1.5 " M2
Mambusao 78 80 130 50 3.2 " M3
Dam
Panay B damlz 471.2 36 176 130 -

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

(63%) = 7.0%

Notes: Discount rate: 8% p.a.

Plans to be selected in Short-term Plan (See Subsection 5.4-4) .
Inel. hydropower benefit.

SR

Partial improvement of low water channel only.

T-28_
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Table 5.3-4 Phasing of Pi¢ce-mi}l Works Proposed
for Mid-term Implementation
. Net Preseni vélue (196 Péso)
Work (Year of Completion)
2000 2005 2010 2015
River Iwprovement
Stretehos P1 1 P2l . =53 -6 +18 +27
Siretches P3 to Pﬁlg —214 -140 ~96 -62
Stretches P6 1o PBZA -121 =77 _ —43 =30
Stretches M1 to mlt 1 Y -140 -92 -60
Polder ?lanéi
Dumalag ~20 12 -8 -5
Tapaz -33 -22 =15 -10
Maayon +5 +8 +8 +3
Jamindan +5 +9 “+11 +11
Dumarao -19 -9 =3 ;0
Notes: Project t; be viable at thig implementatioﬁ phasing

SREERE*

Downstream from'Panitan

Panitan - Mambusao confluence

Mambusao confluence - Badbaran confluence

Mambusao river downstream siretches

‘Polder plans at other towns were not examined, since they

are to be included in short-term implementation programs

(See Subsection 5.4.4 hereinafter),

T-29
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Table 5.4-1  Economic Evaluation of Polder Plans
Present worhs of:/l T
Construc- 6
_ (# x 1059)
tion . Net B/C EIRR
Location Cost Cost  Bemefit . o o
6 i)
(2x106)  (C) B G
Panay River
Pontevedra 6 66 220 154 3.4 -21.4
Panay 28 28 8 20 0.3 1.6
Panitan 49 51 51 0 1.0 8.0
Dao® 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
Mambusao® 78 80 130 50 1.6 11.6
.Jamindan - 39 40 36 -4 0.9 7.4
Badbaran River _
Dymarao 58 60 24 ~36 0.4 3.1

Notes: * Plans finally selected for inclusion in SP.

-~ No EIRR value.
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Table 5.4-2

MK HAE (B—%) ORE-RRRBERIEERS

Evalugtion Qf:Shorf—term Flood Control Plan SP-

1

(Excluding Areas to be 3epatately'protécted by Poldefs)

Construc-

. Present Yalueil (? x 10%)

River Stfetchl- tion - : N EIRR
. . . et B/C
Dan Cost Cost Benefit Benefit <. (%)
(®xics)y ~ (©) (B) (B - C)

SP-% A Protection oE 4 stretches _ _

Stretch Pl 458 266 385 19 1.4 10.3
" P2 131 78 28 50 0.4 3.8
" P3 304 187 10 1771 - -

" P4 22 13 0 - -13 - -
“ps 201 - 119 58 -61 0.5 4.8
Total 1,116 663 431 -182 0.7 6.4

SP-1 B : Protection of 2 stretches

Stretch Pl 458 220 337 117 1.5 10.6
" p2/2 131 65 25 ~40 0.4 4.1
Total 589 285 162 T 1.3 9.4

5P-1 C ¢ 25-year Flood Protection (for comparison)

Stretch P1 836 41t 363 . -48 0.9 7.4
" p2/2 163 81 40 | 41 0.5 5.0
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 PL.
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Table 5.4-3 Ev'aluation_ of Short-term Flood Control Plan SP-2
(Excluding Areas to be separately protected by Polders)

Eqnstruc- Pfeseﬁt.ValuéZIr(Pii106) EIRR
A i ion .
R1verD§;retchl Cost Cost Benefit 5 Ne;it B/C
106 () (8) ene - @
(2x10%) - {C-B)

SP-2 A : Protection of 4 stretches

Stretch Pl 180 32 73 -} 1.0 7.7

" P2 46 22 2 -20 0.1 _[f2
" P3 114 60 7 ~53 0.1 -
" P4 9 5 1 -4 0.2 -
L P5 64 30 23 0 1.0 1.6
Total 413 199 116 81 0.6 4.9

SP-2 B : Protection of 2 stretches

Stretch P1 180 82 78 —4 1.0 7.7
" P2 46 22 2 ~20 0.1 -
Total 226 104 78 ~26 0.8 6.3

Note: /1 Discount rate: 8% p.a.
/2 - indicates no EIRR.
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Table 5.4-4 Cost-Benefit Comparison of Ad-hoc Improvement Works

Proposed ‘Wprk

Item Lowering of Enlargement of =
~ BExisting Channel at
Mambusao Heir’ Cuarterec & Dao
Estimated Construction Cost (F):IOG) 19.4 44.6
Present Worth (91(106)-
- Cost 10.1 23,3
— Benefit 5.8 19.5
- Net benefit -4.3 f3.8
Benefit-Cost Ratio (B/C) 0.6 0.8
EIRR (%) 3.9 6.5
Note: Discount rate:

8% p.a.

. '1:'-33'
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Table 5.4~5 Comparlson of Development Plans

in Panitan - Panay - Pontevedra Areas

absence of floodl
pratection works—

Protec-  Contruc- )1 Popula-
Proposed Project tion tion NPV— EIRR  tion
pos Level Cost : Protected
(Year) (Px106) (Rx100) (%) {(1,000)
Case-A:
- River improvement SP-1B 10 589 . 17 9.4 47.3
- Panitan - Panay Irrigation - ‘183 88 11.7 -
Total 165 10.1 47.3
Case~B: g
- Polder at Pontevedra 100 64 154 21.4 3.0
- Residual damage due to - - =207 8.0 2.4
absence of Elood,
protection works
Total ~53 5.4
Case-C:
~ Residual damages due to - - -362 - .0

Notes! Case-A

" Whole area will be protected by river improvement

work.
Case~-B : Only Pontevedra and Panitan towns will be protected by &
polder dyking, leaving other areas umprotected.
Case-C : No protection by structural measures,
{1 : Present worth of net benefit, discounted at 8% p.a.
/2 : Corresponds to flood damage reduction attainable by

"t0-year flood" protection work.
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Table 5.4-6 Proposed Short-term Plans - Structural Heaéures

NPT Consttuctibn Netl/T ﬁuphiatioﬁ-
Typedinﬁoiﬁcatlon . Cost - Benefit - EIRR Protected
: (» x 106) (® x 109) (%) {1,000)

River Improvement:

- Stretches P1 & P2 589 | T 9.4 ©47.3
{sP-1 B plan) ' '

Mulfipurpose Dam:

- Panay B dam 47 130 1.0 -
5f§ Polder:
- Dao : : 7'55 | : 46 12.7 2.5
- Cuartero 57 . R wr o 25.9 0.8
- Sigma 42 i8 . 16,5 l;5
- Mambusao | 78 50 11.6 Z 3.2 .
Total - 1,292 T8 1.5 553
' } (47%)
Motes: /1 Discount rate used: 8% p.a.
EE
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Table 5.5-1 Unit Cost of Non-structural Measures

(Unit: Px103)

Work Item

Estimated Cest

1. Flood Plain Management

1) Management foice expenditures
(per 100 kn” of flood area)

- Personnel cost (per year)
Project Manager
Engineer
Ovérseer
Assistants inecl. clerks
Others

Sub-total
- Operating.exPenditﬁres per year
(100% of personnel cost}

Total cost per year

2) Initial Cost

- Initial costs for building, equipment,
vehicles, ete. for management office (per 100 ka)

~ Flood area mapping (per km?)

Structural Change of Buildings (per no.)

- Residential
- Non-résidential

Relocation of Housings {per no.)

1) Resettlement
— Residential
"~ Non-residential
- Public facilities

2} Procurement of land {(per no.)
~ Residential’ (300 mzlno.)
- Non-residential {O.i hafno.)
~ Publie faciiities

1 persons x 50

3
6
6
6

22 persons

X
X

%

50
40 120
30 = 180
20 120
20 = 120
590

590

1,180

3,500

50

19
60

40
200
50%Z of above

8
25
100% of above

- T-36
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Table 5.5~2

#ﬁﬂﬂﬂﬁ@ﬂ%

Evaluation of Non-structural Measures

(Unit: Bx106)

NS=13 FPlood Plain

NS-23

Structural

_ : _ ra N5-3: Relocation of Pr‘—
River. Stretch/ Management = Change . Housing ro 4
Major Town WA L ;- ' posc

Cost=—— NPV : Cost NPV Cost NPV Plan
River Stretch /3 )
Panay P1 8.9 ST %41 =319 677  -217 (NS-1)
P2 0.8 +1.3 16.4 -8.7 115 -42 (Ns-1)
P3 1.0 -0.4 7.2 ~3.0 54 —18 _ N5-1
P4 0.1 -0.1 0.3 ~0.1 3 -7 "
P5 2.4 -0.5 13.4 =5.1 101 =30 n
P6 0.1 -0.1 2.4 ~1.6 18 -11 "
P?7 1.1 -1.7 z.1 0.5 14 -2 "
P8 1.5 +1.9 10.1 -2.0 74 ~-11 o
P9 1.1 ~-0.9 10.5 -11.9 71 -65 "
P10 1.5 -1.7 10.4 -8.9 74, 47 "
Maayon Y} 0.1 +0.04 0.2 +0.03 2 +0.08 - NS-3
Y2 1.0 +2.4 10.5 -2.2 (- - NS-1
Y3 0.3 -0.2 1.2 -0.3 10 -3 "
Y4 1.0 -0.1 4.5 -0.9 34 -8 "
Mambusao Ml 0.6 -0.8 1.3 -0.4 10 -1 -n
M2 0.5 +0:1 5.8 -3.0 43 =17 "
M3 0.8 +1.0 2.9 +1.8 21 +11 _N8-3
M4 .04 10.1 4.3 -1.8 30 -10 “NS-1
M5 0.9 +1.3 5.0 ~-2.1 - 36 -11 "
M6 0.5 +1.0 11.0 -5.7 75 -14 L
M7 2.1 -0.8 19.2 -17.3 222 -54 "
Badbaran Bl 0.2 -0.2 1.4 ~-0.7 10 -5 "
B2 0.9 -1.2 3.6 -1.7 27 -48 "
Total 28.7 +6.2  232,6 -108.0 1,793 -617
" /2
Major Towm— _
Dao .1 %4.411_ - 10.8 -3.3 70 -2
Cuartero 0.1 +10.6 7.9 +10.5 48 16544
Sigma 0.1 va.7lt 7.5  -2.7 48 -5
Mambusao 0.1 +5.?1i 13.0 -3.5 . 85 -0.1
Total 0.4 +23.4 39,2 +1.0 2591 ~57.9
Notesf NPV - Net present Value of benefit discounted at 8% p.a.
/1 Initial ‘cost only.
12 Selected towns where polder is conceivad in Short—term P]an.
/3 Subject to further evaluation_in Subsection 10. -,
yis Net benefit is less than that accrued by polder plan

(See_Téble 5.4-5).

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

Foreign Currency

Local Currency

Item Portion Portion
(¥ x103) (rx103)
I. CIVIL WORK
1. Station Houses 50,0060 1,000
2. Tower/Telepoles 30,000 2,000
3. Tastallation 75,000 5,000
Sub-total 155,000 8,000
II. TELECOMMUNICATION WORK
I. Equipment and Materials 400,000 -
2. Installation/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 600,000 4,900
T1E. CONTEINGENCY 145,000 2,100
V. TOTAL 900,000 15,000

(%= US$3,830,000)

(= US$830,000)
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% 5.6  WAPEAYATAOHEEHRE
Table 5.6-2  Economic Evaluation of Flood Forecasting
' and Warning System -

Item : Amount/Indices

Capital Cost (2 x 106) : 84

' /1 N : .
0 &M Cost™— (Bx10%/yr) : 4.2
Aunual Damage Reduction (¥ x 106) : R 2.3

%E_ Present Worth (i!xll)f’)-lg

- Cost (<) _ | o3 83

~ Benefit (B) : 43
B-C ' : ' -40
B/C : 0.5
EIRR (%) : 4 4.7

Notes: [l 5% of capital cost per year.
/2 Discount rate: 8% p.a.
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% 6.3-1

KoY - NI BEORBAMY AT RE

Table 6.3-1 Unit Irrigation Divérsion Requirement,Panitan-Panay Area

_(Unit: lit/s/ha)

0,57

Year . Jan. ,Feb. Mar Apr May Jun Jul Aug ' Sep Oct  Nov  Dec
1950 0.03 0.34°0.38 0.49 0.90 0.55 0.72 0.11 0.15 0.78 0.49 0.53
1951 0.36 0.36 0.64 0.67 0.66 1.46 0.27 0.44 0.17 1.06 0.23 0.04.
1952.  0.15 0.32 0.55 0.80 0.98 ¢.79 0.27 0 0.20 0.11 0.23 0.28
1953 0.11 0.33 0.59 0.71 1.45 0.12 0.13 0.03 0.22 0.48 0.26 0
195¢  0.28 0.33 0.28 0.70 0.87 0.30 0.22 0.11 0.27 1.08 0.53 0.04
1955 o 0.36 0.66 0.78 1.05 0.67 0.36 0.06 0.21 0.63 o 0.66
1956 0.1 0.33 ©0.62 0.19 0.57 1.07 0 0 6.21 0.62 0.64 0
1957 0.0z ©6.36 0.59 0.58 1.50 0.77 0.22 0.11 0.25 0.81 0.64 0.83
1958 0.15 0.36 0.47 0.63 1.37 0.88 0.27 0 0.33 0.27 6.05 0.71
1959 0.18 0.38 0.52 0.79 1.35 0.85 o0 0.2z 0.19 1.11 0.25 0
1960  0.19 0.29 0.41 0.57 0.88 0.94 0.33 0  0.15 0.64 0.31 0.66
1961 0.2z 0.35 0.57 0.78 0.97 0.79 0.75 0.26 0.21 1.20 0.63 0.79
1962 0.I3 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 1.12 0 0 0.20 0.95 0.87 0.6
1964 0.22 ©.31 0.68 0.78 0.72 0.71 0  0.10 0.15 0.48 0 0.52
1965 0.07 0.37 0.53 0.60 . 1.15 0.84 0.54 0.08 0.20 1.23 0.72. 0.23
1966 ©0.14 0.38 0.73 0.75 0.32 0.30 0 0.02 0.19 ©.53 0.31 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 1.23 0.89 0.26
1970 0.18 0.29 0.45 0.80 1.59 0.57 0.11 0.29 0.18 0 . 0 0.37
1971 0.08 0.33 0.40 0.43 0.65 0 0  0.22 0.20 0.67 0 0.64
1972 0 0.36 0.55 0.74 1.47 0.65 1.05 0.32 0.21 1.18 0.25 0.28
1973 0.24 0.37 0.62 0.76 1.59 1.21 0.10 o 0.09 0.86 0 ¢
1974 0.1z 0.33 ©.67 0.75 1.28 1.07 0.14 0.29 0.27 0.50 0.3Z 0.05
1975 0.10 0.33 0.70 0.19 1.19 0.84 0.51 0.11 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 0
1977 0.10 0.29 ©0.64 0.66 1.26 0.55 0.27 0.12 0.22 1.13 0.92 0.65
1978 0.18 0.36 0.69 0.59 1.14 0.70 0.50 0.3z 0.20 0.78 0.36 0.11
1979 ©0.16 0.37 0.70 0.35 1.1S 0.38 0.60 0.06 0,24 "1.00 0.89 0.24
1980 0.14 0.33 0.44 :0.68 1.25 0  0.19 0.19 0.27 0.94 6.35 0.46
1981 o.éz _0.37 0.69 0.71. 1.35 0.84 Q.ss 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 0.81 0.77
1983 0.22 0.38 0.71 0.80 1.56 0.61 o 0.11 0.20 0.33 0.31
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#£ 6.3-2

Table 6.3;2 Unit Itrigafion Diversion Reduirement, Mambusao Area, Case-1

PUTHARE (-21) ORBAMERATRE

_;.(ﬁnitz ;1it/s/hal'

Mar

Jul

Year Jan  Feb Apr May  Jun Aug  Sep  Oct Nov - Dec
1976 0 0.97 0.25 -0 0.98 0.92 0.30 0.15 0.03 o 0.66 0
1977 0.16 0.23 0.20 ¢ 1.06 0.35 0.33 0.17 0.05 0O 0.62 0.86
1978  0.43 0.96 0.34 0 0.84 0.36 0.29 0.21 6.02 0 0.83 0.24
1979 0.69 1,17 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 1.24 0 0 6 o0 o0 0.38 0.26
1981  0.01 0.70 0.33 0 0.62 0.82 0.23 0.21 0 0 0.56 0.16
1982 ¢ 0.41 0.22 0 0.98 0.42 0.51 0 ,0.03 0Q 0.93 0.97
% 6.3-3 VYTHARR A -R2) ORBMYUGRAERS

Table 6.3-3 Unit irrigation Diversion Requirement, Mambusao Area, Case-2

C(Unit:  lit/s/ha)

H

0.45

Year Jan Feb Mar Apr May Jun Jul © Aug Sep Oct  'Nov  Dec
1976 0 0.97 0.25 0  0.26 1.21 0.37 0.21 0.45 0 - 0.66 0
1977 0.16 0.23 0.20 0 0.26 0.72 0.40 0.25 6.51 0 . 0.62 0.86
1978 0.43 0.96 0.34 0  0.22 0.73 0.36 0.27 0.4 0  0.85 0.24
1979  0.69 1.17 0,31 0 0.25 0.75 0.21 0.11 0.76 0  0.48 0.58
198 0.20 0.83 0.1 0  0.33 0.31 0 o o o 0.39 0.26
1981 0.0 0.70 0.33 0  0.17 1.12 0.30 0.27 0.10 ¢ 0.56 0.16
1982 90 0.41 0.22 ¢ 0.26 0.78 0.8 0 0.93 0.97
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% 6.3-5 BAYAT ARSEROBEILK
Table 6.3-5 Compar156n on.CenéralrFeature for
Alternative Intake Systems

Item o ~ Pump System Gravity System

(1) Intake:Facility Pump‘statidn and Headworks and

headreach of about

headreach of about

2 km 7 km
{(2) Location of Intake Onr the both right and -On thé-Panéy RiVér
left banks of the aboﬁt_Z.S km upstream
the Panay_River about of the Panitan bridge
1.0 kn upstream of the (See Fipure 6.3-3)
Panitan bridge (See
Figure 6.3-3)
{3) Potential Area 3,400 ha 3,400 ha
(4) Irrigable Area 3,250 ha 1,250 ha
(5) Intake Water Level No limitation, Maximum is £1. 5 m, so
providing whole poten~ as not to make paddy
tial area with irriga- field in the upstream
tion water reaches submerge under
the checked water
(6) Initial Investment Cheap . _ Costly

(?) Construction No coffering works  Need coffetiﬁg works
and longer construction’

period

(8) Operation and Complicated, costly, ' Easy, cheap, but rough
Maintenance ' but accurate diversion diversion of water

of water
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#* 6-3-6
Table 6.3-6

RAY AT ARBERORKELR

Economic Ceomparisen on Alternative Intake Systems

Ttem

Punp System

Gravity System

(1) Irrigation Area (ha) - 3,250 1,250
(2) Initial Tnvestment (B x 103) 40,500 130,230
(a) Preparatory works ) 913 6,948
{b)- Civil works 11,556 86,958
(¢) Pump | 7,632 -
{d) Mechanical works 4,950 16,632
(e) Electrical works ' ' 7,362 2,700
(f) Miscellaneous ' 2,808 -
(g) Contingency 5,274 16,992
(3) Annual 0&M Cost (px10%) 4,050 720
{a) Personnel charge . 30 72
(b)Y Maintenance change 270 648
{c) Electric power ch.‘arjg,e!ﬁl " 3,690 -
(4) Annuval Equivalent Cost of . 3,618 10,908
Initial Investment (®x103)
(2) Civil works!Z | 1,170 8,820
(b} Other worksiﬁ 2,448 2,088
(5) Total Annual Equivalent Cost 7,668 11,628
((3) + (&) (2x10%)
{(6) Total Annual Equivalent Cost 2,359 9,302
per ha  ((5)/(1)) (B/ha)
Notes: /1  CAPELCO's electric charge of 2.495 B/kWh is applied.
/2 Useful life; 50 years, discount rate; 8%
/3 Useful life; 25 years, discount rate; 8%
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Tablée 6.3-7 General Feature of Project Facilities'

for Pan1tan -Panay Area

Item

Features

JU—
Tl

=

oy

Source of Irrigation Waker

Met lrxigation Area

Design Diversion Requirement

Intake Facility

{1) Pusp staticn
« Location
- Commanding aréa
~ Fump bore
~ Number of puomp
= Type of pump
= Desipn discharge
- Total head ©
~ Design water level
Flood water level
Rormal water level
Lew water level
(2) Beadreach
=~ Type of canal
- Side slope of canal
~ Width of inspection road
- Length )
{3} Related structure
= Cylvert
~ Crossdrain
- Bifurcation structure

Irrigation Facilities
{1) Hain canal
~ Type of capal
- Side slope of canal
- Width of inspéctien road
+ Length
{2) Lateral camal
- Type of canal
- Side slope of canal
- Width of inspection road
- Length R
{3} Related structures
- Culvert
-~ Check structure
- Drop skructute
- Headgate
- Turnout
~ Spillway
- ‘Aquedunct
-~ CLrossdrain
- Terminal structureé
. - Parshall flume

Dreinage Facilities
{1) Maio drain
- Type of canal
- Side slope of canal
- Lepngth
(2) . Collector drain
- Type of ¢apal
- 8ide slope of canal
.. =~ Length
(3} Related structures
- Draimage culvert
" - Dratmage inlet
On-Farm Development
{1) Farm ditch
- Type of canal
~ Side slope of canal
~ Length
(2} Farw drain
- Type of canal
- Side slope of canal
~ Length
(3) Relatéd stiuctures
~ Culvekt
- Divisien vork
= Overchute
=~ Crossdrain =
- Drainage culvert

b b e s e . v e e L) v ae e oo [TEETEr T EE s RE kR PE ke e B R ae

the Fanay river

3,250 ha
P-1 Area - P-2 Area
1.37 mJIsec 3.37 malsec
right bank left bank
940 ba 2,310 ha
4 450 oo ¢ 500 mm
2. nos, 3 pos.
vertical mixed flow . : 3
82.2 pd/oin 202.2 o’ /rin
e ) 8w
El. 10.2 =m £1. 10.2 =
El. 1.5m El. 15 =
El. o o El. O o

trapezoidal concrete lined

F:1.5
4.0 m .
G.6 km 1.2 ¥k
2 nos. ’ 4 nos.
- 1 no.
- 1 no.
trafeznidal earth canal
1:1.5
4, 0m
.3 15.5 lam
trapezoidal earth canal .
1:1.5
4.0 to .5 m.
16.0 ¥m 23.6 km
6 nos. ‘37 vos.
.12 pos. 25 nos.
- 4 nos.
3 pos. B nos.
38 nos, €2 nos.
2 Do, 4 nos,
5 pos. 5 nos.
2 no. 2 pos;
5 pos. 6 nos.
5 nos. 6 nos.
trapezoidal earth canal
. 1:1.%
0.7 km 22.3 km
trapezoldal earth canal
1:1.5 B
6.3 kn N § P
7 no. ' 2 fos.
18 nes. . 59 005,
trapezoida! ear{h cana]
:1.0 Lo ’
48.9 km 191.1 km
trapezoidal earth canal
- 1:1.0
14.9 ki 167.6 Y
41 nos. - ©o 102 gas.
85 nos, . 208 nos,
- ' ©hnb.
5 nos. ) 11 nos.

3o 1 nos,
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Tabie 6.3-8 ggperallFeature of Project Facilities

for Mambusao Area

Ttem

Features

3.

Source of Irrigation Water

Net Irrigation Area
- Existing areéa -
~ Extension area

Design Diversion Reguiremént

Intake Facility

- Design intake capacity
- Design intake water level
— Rehabilitation

Irrigation Facilities & Road

(1) Main canal
- Type of eanal
— Side slope of canal

an e

- e

" e ww ws B

the Mambusao river

2,145 ha

1,640 ha
505 ha

2.60 m3/sec

2.60 m3/sec
EL 18.4 m
repair of apron
bank protection
repair of intake gat

trapezoidal earth canal

1:1.5

e

g

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

-~ Width of inspection road
- Length

LY Y S TR

(2} Lateral canals

- Type of canal trapezoidal earth canal

- Side slope of canal : 1 : 1.5 -
- Width of inspection road ¢ 4 to 2.5 m (effective width
t 3-1.7 m) '
- Length :  33.2 km (re¢habilitation)
. ¢ 5.5 km (new construction)

(3) No. of related structure Rehab. Const, Total
=~ Culvert : 13 10 23
- Syphon : 31 3 34
- Check structure : 1 12 13
~ Drop structure ; 0 5 5
- Head gate : 9 1 10
- Turnout t 0 63 63
- Cross drain : 6 28 34
- Parshall flume : 0 9 9

Drainage Facilities

-~ Construction of drain ¢t 25 km

= Rehabilitation of creek : 11 km

- No. of drainage culvert : 5 nos.

~ No. of drainage culvert t 48 nos.

On-farm Development

- Construction of farm ditch : 150 km

+ Construction of farm drain : 105 km

- No. of divisien box t 190 nos,

- ¢ 90 nos.

No. of culvert
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3,264 12,320

BTl ARBEOLIARETH
Table 7.1-1 Projected Public Water_Requirement of Domestic
and Municipal Use by Municipality '
Municipality - 1990 2000 2010 2620 2030
Roxas city 1,408 . 5,338 8,445 9,726 11,032
Cuartero 111 399 - 630 726 823
" Dao 97 361 571 658 746
Dumalag 108 398 629 © 724 321
Dumarao 71 357 565 651 738
Tvisan 156 591 935 1,077 1,227
Jamindan 59 212 334 385 437
Maayon 162 609 963 1,109 1,258
Mambusao 226 840 1,330 1,532 1,737
Panay 122 463 732 843 957
Panitan 101 359 567 " 653 741
Pontevedra 123 458 724 834 G446
Sapian 134 488 773 :390 1,010
Sigma 101 365 577 664 753
Tapaz 86 126 516 594 674
Lemery* 91 365 578 666 756
Bingawan® 108 391 619 13 809
Total 19,488 22,445

... 25,460

Note; * :

Municipality of Iloilo

T-52
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K811 N RUABECLBBHTETH
Table 8.1-1 NPC Demand Forecasts and Study Forecasts

Sales target 1/ " NPC forecast 2/ ; Study‘fbrqcast

Year Peak N ' Peak _: ' ;- . ?933
power - Energy power Enérgy - © power
(MW) (Gh) (M) - (GWh) (o)
198  45.9  210.7 40 ar 41,2
85 51.8  243.5 a 216 a4l
86 57.3 265.8 46 240 48.3
i 87 63.4  293.2 47 249 51.8
88 70.6  325.3 50 266 s5.4
89 75.7 3445 58 303 589
1990 81.6  365.8 62 324 2.4
91 87.3  400.6 64 343 66,0
92 93.9 - 434.7 67 362 69,5
93 69 © 392 73,0
94 | 72 413 76.6

95 74 431 - 80.t
96 . o 83.6
97 o | 87.2
98 - . : 90,7
99 94.3

i 2000 | . 97.8
01 101.3

02 - 104.9

Sources: 1/ By NPC Panay Grid, 1983
-2/ By NPC, 1984

e
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#:10. 1-1 RR70Z 4 hOHBRE

Table 10.1-1 = General Features of.Proposed Projects

i PN

Flood Control Project

1. River Improvement - ist Stage
a) Design flood : IO—yeat flood
b) Improvement section
~ Cogon bypaés floodway r 9.5 km
- Partial improvement of Pontevedra: . 6.1 km
river (Pl partial) _
- Improvement of Panay lower reach : 6.5 knm
(Panitan - Congon floodway
inlet)
Total : 22.1 km
c) Hajor works
- Excavation : 3,410,000m3
- Fmbankment : 570,000m3
- Revetment works : 58,000m?
- Graoin : 4 ,400m
-~ Drainage sluices/gates : 9 nos,
- Sluiceway structure at inlet of : 1 no.
Pontevedra river
~ Fixed weir at inlet of Cogon : 1 no.
floodway
— Road and railway wvelocation : 2.8 km
- Bridge : 2 nos.,
6
~d) Construction cost (1984 base price): ¥589 x 10
2. River Improvement - Znd Stage

a)- Design flocd
b) Tmprovement section

- Enlargement of previously
improved section {Cogon
floodway - Panitan)

¢} Major works
- Exéavaﬁion
~ Embankment
T-56

25-year flood

16.0 km

4,708,000 m’
743,000 n’

Sikrla



'

Revetment works

"

Groin

Drainage sluices/gates
Road and railway relocation H

Bridge :

d) Construction cost (1984 base price):

River

ImPrermént — 3rd Stage |

a) Design flood o :

b) Improvement section

_c) M

1

Enlargement of previously
improved sections {Cogon
floodway — Papitan)

Improvement of Phnay'Middle rcach:

(Panitan - Badbalan confluenée)
Improvement with leavees (P5,
P6 & P8) . _

. Partial improvement with Levee :
on one bank (P3 & P7)

. Partial improvement of low :
water channel (P4)

JImprovement of Mambusac lower. :
reaches (M1, M2 & M3)

Improvement of Panay upper reach ¢
(#9) -
Improvement of Maayon river

« Improvement with levees :
{Y2 & Y4)

. Partial improvement of low
water channel (Y1}

Construction of a sluice gate 3
structure at Balacuan river mouth,
with partial improvement of:
existing Balacuan river ¢hannel

Total

e

ajor works

Excavation _ : . 2
Embénkment : _ :
Rgvgtment works _ ' -8
Groin . | o
'Draiﬁagg sluices/gates : : .

T-57

81,100 2
| Omn
.O no.
0 km

2 nos,

Peso 440 x 10

[

IOO—yéér flood

16.0 km

35.4 kn
(£4;2.k5)-
(19.0 kn)

(2.2 kn)
21.2 k;
8.6 km
20.2 km
(18.4 km)
kl.s Km) -

8.0 kan
109.4 K

25,515,000 o
. 7,936,000 m
1,157,600 m
__36,900 m

28'ﬁos.-

3.

3
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- Sluice gate structure at Balacuan: 1 ne.
river mouth

~ Road and railway relocation t 3.8 km

d) Construction cost {1984 base price): £3,486 x 100

4. Polder Plan - lst Stage Project

Protection Length of Construction
Location " Area Dyke Cost
~ Dao 1.17 k2 3.0 kn B54.7 x 100
- Cuartero 0.49 km? 2.0 km B56.7 x 106
- $igma 0.47 km? 2.8 km B41.8 x 106
- Mambusao 1.03 km?Z 4.9 km BR77.6 x 100

5. Polder Plan ~ 2nd Stage Project

Protection - Length of - Construction

Location ___Area Dyke ‘ Cost

- Maayon . 0.64 ka? 2.5 km ®49,.3 x 106
- Jamindan 0.34 km? 2.3 km - B38.7 x 106
- Dumarao 0.48 km2 2.3 km F58.4 x 106

6. Non-structural Measures - 1st Stage Project

a) Flood plain management

- Main objective area ¢ 220 kmz
(upstream of Panitan)
- Manageuent in integration : 118 km?
. with structural measures {downstream of Panitan)

b) Relocation of housings

Sub-areas Y1 - 0.5 km?
Sub-area M3 - 10,4 km?2
(excl. Mambusao town)

- Objective area

—- Estimated No. of buildings : - 250 nos.

¢) Initial capital cost

"

Peso 52 x 106

Annual operation cost Peso 4.0 x 106

.-

7. Flood Forecéstingfﬂérning System - lst Stage Project

a) Pfoposed fécility :

- Staff stream gage ) 10 gages
- Telemeter rain gage t 4 stations
~ Telemeter stream gage ' H 5 stations

T-58
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- Repeater station : 1 station (Panitan)

- Centrél.récéiving station : 1 station (Roxas)
b) Installation cost - 't Peso 84 x 106
Annual operating cost i Peso 4.2 x 106

Multipurpese Dam Project

Panay B Dam:
a) Hydrology

239  km?
14,3 m3lsec

— Catchment area

- Average runoff

-n

LX Y

- ¥lood discharges

Return Period Inflow  Outflow

L 6 . —_——— — —_—
fig 100-year 2,420 m?/sec 1,210 m3/seC-
- 25-year 1,250 m3/sec = 625 mJ/sec

b) Reservoir -

96.0 % 10% n3
64.3x 100 m3
(33.8 x 106 m3)
(30.5 % 106 m3)
El. 65.0 m

El. 71.3 m

Gross. storage

T e

e

Effective storage
+ Flood control

+*

-

» Hydropower

e

~ Normal high water level

Surcharge water level
(100-year flood control)

»e

c) Dam
¥ ~ Type : Concrete gravity dam
i - Crest El. : El. 77.4 m |
~ Crest length : 160m
~ Dam Height . : 52,4 m

- Dam volume

93x103 w3

d) Generating facilities

- Max. plant dischdrgé 27.2 m3/sec

-~ Head, max., static : 35.0m
, rated ¢ 3.7 m
~ Installed capacity s 7.1 MW
- Annual_energy outpﬁt- : 31.4 GWh
e) Power transmissiﬁﬁ facilities
- Voltage ;69 KV
~ Transmission line length $ 45 km

1-59



- Recelving substation

f) Construction cost (1988 base price)

Ireigation Project

l.

Panitan - Panay Scheme

a)

b)

c)

d)

a)

General data:

Location
- Net irrigation area
- Water sovurce

- Diversion requirement

Intake/Headreach:

- Location of intake

- Type of intake

- Puﬁp capacity

~ Headreach length (2 systems)
- Type of headreach

Main canal:
- Type
- Total length

Lateral canal:

- Type
- Total length

Drainage facilities:
- Main drain

- Collector drain

-

..

f) Construction cost (1984 base price):

Mambusao Scheme

a)

General data:

- Location’

Net irrigation area
" (Improvement df-existing area
(Extension area

~ Water source

t

'Diversion requirenent

T-60

Panitan substation
{Existing)

P4TL.2 x 106

Panitan - Panay area
3,250 ha

Panay river

4.75 m3/sec

1 km ufs of Pénitan
By pumping

284.4 m3/min

1.8 knm

Concrete-lined

Teapezoidal earth canal

17.8 km

Trapezoidal earth canal
39.6 Lkm

13.0 km
17.7 kn

p182.3 x 106

Mambusaé'downstream reaches
2,145 ha
1,640 ha)
505 ﬁa)-
Mambusao river
2.6 rm3/sec_

o

e,



b) Intake;
~ Location - ' H

~ Type of intake

- Design discharge

¢} Main canal:

- Type . :

- Length

d) Lateral canal:

~ Type :

-~ Length

e) Drainage facility:

-~ Drain :

- Rehabilitation of creeks S

f}) Construction cost (1984 base price):

Water Supply Project

ROX-WD Water Supply Project:

a)

b)

c)

General data:

- Supply area : - :

Hater source

Water abstraction rate

-

- Waﬁer supply to ROX-WD :

Proposed facilities/works:

~ Shortcut channel between Main Panay
river and Lower Panay river

~ Intake gate at shortcut channel inlet:

- Dredging of the Lower Panay riverbed :
- Cohstruction of a new pumping'statioﬁ:

~ Installation bf a new conveyance pumpé

~ Construction of a.tidal gate ot

Construction cost (1984 base price) __:.

T-61

..,

6 kn u/s of Hémbusao
By gravity
2,6 m>/sec

Trapezoidal earth canal
16.6 km (rehabilitation)

Trapezoiﬂal earth canal

33.2 km (rehabilitation)

S35 ka (néw‘const.)

25 ka
11 km
P79 % 106

Roxas City and surrounding
area '

Main Panay river

3.0 m3/sec incl. water for
existing irrigation areas
and surplus supply capacity
of 1.0 m3/sec :

7,450 n3/day

344 1

2 m wide x 2 m.high x 2 nos.
20 kn (85x 103 m3) -
?,450:m3/day '

300 mm dia., i.O ke

5 m wide x 4.5.m bhigh x 3 nos.

F56 x 106



£10.51  ANREOTHERNRE

Table 10.3-1 Suibwary of Construction Cost of

Rivey Improyement Works

(1984 Base Price)

(Unit: 2x10%

Work Item First Stage

Second Stage

Third Stage

‘1. Construction Hofks

(1) Preparatory Worksil 23.9

(2) Exéavations 152.4

(3) Embankment_ 8.7

(4) Revetment and Sloﬁe 55.9

Protection

{5) Groins 5.3

(6) Drainage Cates 25.2

(7) Diversion Weirs 120.1

(8) Road and Bridge Relﬁcations 45.5

(9) Miscellaneous Works 22,1

Sub-total 464.1

2. Land Acquisition and 31.5
Resettlement

3. "Engineering and Adrnin_is:tra-l:1'0n-’tg 39.7

4., Physical Contingencyig 53.5

Grand Total 588.8

20.2

209.2
61.5
0.0
0.0
6.8

53.5

. 362.5 -

167.5

1,131.5
121.4

872.1

44.3

58.9

165.3

267.6
2,828.6

105.4

" Notes: -

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

!-..._-.._-s...,
W [N e
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#10.3-5  FRARNNROBMBED
Pable 10.3-5 Estimaled Cost of Non-structural Mecasures

Amount

Ttem _ Q' ty {106 Peso)

1. PFlood Plain Management:

(1) Annual operating cost 338 m? 0
{2) Initial cost ' © 338 kn? 28.7

2. Relocalion of Housings:

(1) Rescttlement cost L.S. ' 18.1
{2) Land procurement cost L.S. 4.5
Total 22.6

Netes: (1) See Table 5.5-1 for units costs assumed

{2} Relocation of housings:

Sub-area Y1 Sub-arca M3
Residential 21 nos. 0
Non-residential 220 nos, 12 nos.

(These are estimated on 1:10,000 map)
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Table 10.3-6  Construction Cost of Panitan-Péﬁéy Irxigation ?rojébf

(Unit: Bx10%)

Item - Total 'FOf?iﬁ“- :_ngal'
Currency = Curiency
1. Direct Construction Cost
1.1 Prepatatbry . . _ 5,62 ¢ 1.12- 4:50
1.2 Pump stations C : 35.04 2?.32_ 7.72
1.3 Irrigation facilitigs 49.40 __'23.90 . 25.50
1.4 Drainage facilities - 15.79 . 9.36 6.43
1.5 On-farm development - : 12,23 7.15 5.08
Sub-total 118.08 . 68.85 49.23
2, 0&M Facilities o 10.00  5.85  4.16
3. Land Acquisition : | 1.33 0 T 1.33
4. ﬁngineering Services : 23.62 18.90.' 8,72
5. Administration Cost of 5.90 0- - 5.90
Executive Agency
6. Physical Contingency 23.85 14.04 9.81

Total 182.79  107.64 75.15
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%10.3-7 .
Table 10.3-7 Construction Cost of Mambusao Irrigation Project
(Unit: ® x 106)
Item - Total goreign Local
. urrency . Currency
1, Direct Construction Cost 2.32 0.47 1.85
1.1 Preparatory works 2.32 0.47 1,85
1.2 Intake facility 0.28 0.25 10.13
1.3 Irrigation facilities 27.51 12,53 14.98
1.4 Drainage facilities 10.40 6.21 4.19
1.5 On-farm developmernt 8.01 4.70 3.31
Sub-total 48.62 24,16 24.46
2. O0&M Facilities 7.76 5.63 2,13
3. Lland Acquisition 0.52 - 0.52
4,  Engineering Service 9.72 1.78 1.94
5. Administration Cost of 2.43 - 2.43
Executive Agency
6. Physical Contingency 10.35 5.63 §.72
Total 79.40 43.20 39.20

- 1-68
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Table 10, 3-8 Construction Cost of Prop_osed ROX-WD Impr'ove.m'entj?laﬁ

(Unit: Bx103)

No. item 7 Amount Lig_ Tbt.al
1. Peparatory Work 2,086 992 - 3,078
(7% of Item No.3) '
2. Compensation - 48 48
_3. Main Work _
3.1 Ground sill 1,479 ?45: 52,224
3,2 Approach channel 974 691 1,665
3.3 Sluice conduit 3,609 1,823 5,432
3.4 Dredging basin 488 lal|8.|= 936
3.5 Connecting channel 852 5407 1,392
3.6 Riverbed excavation 1,683 1,054 | 2,737
3.7 Ti&al gafe on Lower Panay river 7_,‘097 27;276 ' 9;373' _
3.8  Tidal gate on streams (2 sites) 4,896 1,520 6;416
3.9 Pumping station (7,450 m3/day) 6,156 4,104 10,260
3,10 Pipeline ($300, L=1,400 m) 1,142 298 1,440
3.11 Miscellaneous 1,419 675 2,094
{5% of Item Nos.3.1 to 3.9) _
Sub-total of Item No.3 29,795 14,174 43,969
4, Engineériﬁg & Administration .?.;éﬁ_g _}_LQ._T_ _3,:_7.92.
(8% of Item Nos.l to 3) L E
5. Phyéical Contingeﬁéy 3,443 1,643 5,086
(10% of Item Nos,l to 4)
Ground Total 37,874 18,074 55,948
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fable 10.3-9 Eeconomic Evaluation of Proposed Projects é
Praject Present Valueé—:
Project Cost {2 x 109) B/C  EIRR

(Bx 106) Cost  Benefil NPY

Fivod Control Precject

(a} River improvement

- 1st stage work , 589 285 362 77 1.3 9.4
- 2nd stage work/2 440 56 94 38 1.7 9.8
- 3rd stage work/2 3,486 197 663 466 - 1.4 15.2
(b} Polder '
- 1st stage work
. Dao 55 56 102 46 1.8 12.7
. Cuartero 57 59 236 177 4,0 25.7
. Signa 42 13 61 18 1.4  10.5 i
. Mambusac 78 80 130 50 1.6 11.6
- 2nd stage workZé
. Maayon 49 34 39 5 i.1 9.3
. Jamindan 39 27 32 5 1.2 9.2
. Dumarao 58 13 13 0 1.0 8.1
{c) Multipurpose dam
- Panay B dam 471 346 476 130 1.4 11.2
(d) Non-structural '
" measures/3 52 { 81) {96) ( 15) (1.2) {9.6)
(e) Plood forecasting/
warning system/J 84 (83) (43) (-40) * {0.5) (4.9)
(f) Overali/4 | - | |
- 1st stége projects 1,376 966 1,435 469 1.5 11.4
- 2nd stage projects 586 130 178 © 48 1.4 9.8
Irrigation Develepment Project ‘g
- Pahitan—Panay
Project 183 170 248 73 1.5 11.7
— -Mambusao Project 19 69 112 43 1.6 12.3
Roxas City Water Supply _ : : ‘
Project 56 67 100 - 33 1.5 16.9
(Reference)
Ist stage river impr. + ' S
Panitan-Panay irrigation 772 362 508 146 1.4 10.1

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

Implémentation schedule as per shown in Fig, 10.2-1.

Benefit estimate partly duplicated with those assessed for

structural measures. These works are proposed for implementation
irrespective of economic merits. EIRR value just for reference. é§
Overall assessment by slage. Duplication of benefits in (d) and

(e) was eliminated. S :

Notes:

SRl

=
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Table 10.3-10  Results of Sensitivity Analysis

" {EIRR %)
: Sensitivity Analysis
Proiect Standard . . '
ojec Yalue Cost = Benefit
2006 up  20% down
Flood Control Projéct
{a) River improvement _
- Ist stage work 9.4 8.3 8.1
- 2nd stage work 9.8 9.1 9.0
_ - 3réd stage work © 15,2 13.8 13.5
{b)} Poider
- lst stage woik
. Dao : 12.7 11.0 10.6
. Cuartereo ' 25.7 . 21.5 20.7
. Sigma 1G.5 9.1 8.8
. Mambusao ) 11:.6 10.0 9.7
- 2nd stage work
+ Maayon 9.3 7.4 1.0
. Jamindan 9.2 7.9 7.7
. Dumarao 8.1 6.4 6.1

(c¢) Multipurpose dam. o
- Panay B dam {1st Stage) 11.2 9.4 9.0
(a) Overallfl

- 1st stage projects 1.4 9.9 9.5
- 2nd slage projects 9.8 8.7 8.5
Irrigation Development Project j
- Panitan-Panay Project 1T 9.8 . 9.4
-~ Mambusao Project 12.3 10.6 10.2
Roxas City Water Supply o - _ .
Project : . 16,9 12.4 11.5
{(eference)
1st stage river impr. | : o .
+ Panitan-Panay irrigation 10.1 _ - B.9 _ 8.7

Note: /1 Incl. non-structural measuveés and:flood'fdrecasting/ﬁarning
system, '
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