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Table 1.11 Results of Geological Survey

Dam Name

Geology

Géological Age

Strike/Dip

Hardness/Weathering

Fault, Fracture Zone

Pinukpuk

Chico No.ﬁil

/1

Chico No.2~—
Siffu No.l

Mallig No.2
Ilagan No.l
Disabungan

Alimit Neo.l

/1

Matuno No.l—

Cagayan HNo.l

Gagayan Ho.2

conglomerate,
sandstone

saudsfbne,shale,-
siltstons

basic volcanics
{basalt-spilite,
diabase)

pebble~conglom-
erate

sandstone with
conglomerate,
mudstone
meta-ancesite,
diorvite

- sandstone, ande-

site granodiorite

agglomerate,
andesite

conglomerate,
sandstone
limestone
(Callao-}

limestone

Upper Miocene

Upper Miocene

Crataceous—
Paleogene

Pliccene

Upper Miocene
Cretaceous—
Paleogens
Crecaceous—
Paleogene/
Pliocene
Cretaceous—
Paleogene

Middle Miocene

Upper Miocens

Middle Miocene

N30°E/30°SE

N60°H/ TO°HE

strike: N-S
dip: 30°E

N10°/60°E

almost hori-
zontal
(sandstone)

H50-60°W/50°NE

strike: E-W,
dip: 30-40°N

strike: N-S
dip: 7-8°W

strike: NE-SW

soft—partly hard

hard-medium/moder~
ataly weathered
(upland)

generally very hard

soft/moderately to
highly weatheved

sofe-méd iunfmoder -
ately weathered

very hard-mediuns
slightly altéred

very soft, .highly

(upland}/hard

:(rivet bank)

generally hard/
slightly-moderate .y
weathered

hard/moderately
weathered .

hard/slightiy-
moderately «wliih:

solutive texture

hard-medium/moder~

fault is present at
the abutment

active structure
inferred may be no
problen

{Sicalao~) dip: 10°uW ately weathered
1 . '
Casecran~— ‘agglomerate Upper Oligocene  gtrike: NE-SW hard, wassive sheared zene, con-
dip: 20-30°N solidated
Addalam agglomerate Oligocene R60°W/10°8W med.~very hard"‘ -
slightly-higtly
weathered (right)
. /1 . \
Diduyon— agglomerate, Oligocene N35-50°NE/25- hard/generally fault right bank
andesite 35°E fresh : ‘
Digulean metasediments Cretaceous- strike: NE-SYW medium Hard/inder4 -
Paleogene dip: NW ately weathzred
Note; [fl: Source, Feasibility or Pre-Feasibility Report of Each Projects
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Table 1.13 Land Use and Number of Buildings in Reservoir Area

. Land'Use. (ha) No. of
e o b Paddy (BTNl omersfh B
Pinukpuk 70 0 0 0 38 0

80 8 26 0 336 113

90 48 164 0 494 225

100 76 272 0 692 470

110 76 302 0 1,050 . 712

120 76 314 0 1,420 - 965
e N30 76 3260 1,842 1,215

Siffu No.l 70 0 0 50 0

80 0 30 0 180 25

90 10 120 0 420 119

100 40 240 0 700 219

110 170 400 0 1,070 440

120 340 590 0 1,610 492
130 430 690 O . 2,270 660

Mallig No.2 110 0 0 0 10 0

120 0 10 0 70 0

130 10 60 0 290 84

140 30 150 0 630 198

150 100 220 0 1,040 332

160 140 270 0 1,560 409
70190 290 02,310 540

Disabungan 60 0 0 0. 30 Q

70 0 160 0 210 79

80 50 320 0 510 311

90 70 410 0 860 531

100 90 540 0 1,350 727
110100640 0 2,00 881

Ilagan No.l 110 0 0 0 70 0

' 120 0 50 0 250 2

130 0 130 0 480 30

140 0 210 0 890 267

150 0 260 0 1,270 376

160 0 270 0 1,820 415

170 0 280 0 2,850 436
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(Continuation) _
' Land Use (ha) - No. of

Name of bam o E%evation Paddy Agrif - Residen- Othersll- Buildings
S El.m) culture tial (Nos.)

Addalam! 2. 120 0 0 0 199 0

140 0 140 0 325 0

160 0 320 0 766 0

180 0 550 0 1,303 0

200 0 740 0 1,774 0
%20 0 990 Q2,386 _____ o____

Cagayan No.l 120 0 0 0 20 0

' 130 0 10 0 110 0

135 0 50 0 300 0

140 0 340 0 650 4

145 20 840 10 1,090 230

150 160 1,180 40 1,840 1,586

160 240 1,430 60 3,310 3,458
e LT0 476 1,600 80 . __ 4,890 ___ 5,282

. Cagayan No.2 180 0 0 0 50 0

190 0 20 0 140 13

200 0 100 0 290 38

210 0 130 0 420 92

220 0 160 0 560 173

230 0 170 0 820 238

240 0 180 0 1,220 288
e 220 o _..1% o 1,500 315

Alimit No.142 200 0 0 0 37 0

220 0 0 0 166 0

240 0 0 0 334 0

260 0 0 0 652 0

280 10 0 0 1,019 0

300 50 0 0 1,394 0

320 116 0 0 2,090 0

340 . 186 0 0 2,777 0

0 0 3,177 0

360 271

Notws; /l: 1Include forest and grass land
/2: Data source,MAF Region II's investigation.

Other site are estimated on the basis of the topographic

map in a scale of 1 to 25,000.
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Table 4.1 Unit Price for Damn Construction

(Unit: Pesos)

Ttem Unit F.C. L.C. Total
New road km 825,000 675,000 1,500,000
Road improvement . km 165,000 135,000 300,000
Bridge m 22,500 27,500 50,000
Excavation, common m? 35 30 &5
“rock m? 120 920 210
tunnel m3 740 300 1,040
shaft m3 820 320 1,140
Embankment, core & earth m? 65 45 110
filter m? a5 75 170
rock w3 110 80 190
riprap m? 160 120 280
Concrete, dam m* 820 600 1,420
spillway & tailrace m? 910 890 1,800
powerhouse m? 950 950 : 1,900
tunnel m? 1,080 1,010 2,090
plug & anchor block m? 870 840 1,710
other structure m? 1,010 990 2,000
Grout, curtain . m 1,310 590 1,900
blanket or consoli. m 910 510 1,420
Reinforcement bar ton 10,450 4,750 '15,200
Steel support ton 12,350 8,550 20,900
Metal works, valve ton 188,100 20,900 209,000
intake gate . ton 116,280 12,920 129,200
other gate ton 109,440 12,160 121,600
trash rack ton 76,950 8,550 85,500
penstock ton 68,400 7,600 76,000
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Table 5.2 Principal Features of Siffu No. 1 Dam

Purpose Flood Control, Hydropower and Supple-
: mental water Supply of Magat Dam
Catchment area (kmz) 656
River name Siffu
"Reservoir : _ . :
Flood water level (EL. m) 115.,5
Surcharge water level (EL., m) : 113.0
High water level (EL. m) 106.0
Low. water level (EL. m) 97.0
Gross storage (10 3) ' : 314
Storage for water utility (106 m3) 93
Storage for flood control (106 m3) 115
Reservoir area at SWL (kmz) 19.0
Dam -
Type . Earthfill
Crest elevation (EL. m) _ 118
Crest length (m) 240
Crest width (m) - .12
Height (m) 58
Upstream slope 1:3.9
Downstream sliope 1:2.7
Embankment volume (m3) 1,659,500
Spillway .
Type ' Gated open chuteway
Design flood (m3/s) 3,000
Gate width (m) 9.4
Gate height (m) 11,7
Gate units (nos) 3
Crest elevation (EL. m) 101.3
Crest width {(m) 28.2
Energy dissipator Stilling basin
Diversicn
Type . Tunnel
Design flood (m3/s) 1,300
Tunnel dismeter (m) ' 5.6
Tunnel length (m) ' 500
Number of tunnel {(lanes) 2
Waterway -
Maximum discharge (m3/s) . 19,9
Intake sill elevation (EL, m) 93.5
Length of Waterway (m) : 350
Power and: Energy . : .
Maximum plant discharge (m3/s) 19.9
Maximum gross head (m) : 40,0
" Rated head (m) 32.0
Installed capacity (kW) 5,400

Annual energy (GWh) | 41,1
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Table 5.3 Project Cost of Siffu No. 1 Dam

Fomign Portion Local Portion Total
Wark item Unit Work Unit Pice Amount Unit Prico Amount Amunt
. Cuanily {Pesos) [LLI ] {Pesos) 1ML 1Yy ¥y
1. PREPARATONRY WORKS
Accoss road {Now) km 1 825,060 .83 675,000 0.58 1.50
improvement of existng road km 8 165,000 0,89 135,000 .81 t.80
Brdyge " 20 22.50¢ Q.45 27.500 0.55 .00
Work shops, offices and quastecs LS. 28.32 19.97 4820
Total of t 30.59 22.00 52.59
11, CIYIL WORKS
2.1 Rlver Diverslon ‘Waorks
Excavation {[common} m3 12,000 a5 0.42 30 0.36 0.78
Excavation (rock} m3 48,090 120 3.76 00 4.32 10.08
Excavation {tunnel} mi 39,100 740 25.93 300 11.73 40.66
Concrete {inlet and ocutlet} m3 560 1,010 0.67 990 0.65 1.32-
Concrete {lunset fidng) ™3 14,500 1,080 15.66 1,010 14.65 1921
Concrete {plug} m3 1,440 870 1.25 B840 1.21 246
Stas! support ton . 285 12,350 353 8,550 2.45 5.98
Reitforcement sleet bar tan 751 10,459 7.85% 4,750 3.57 : 11.42
Gonsolidation grout m 7.0¢0 210 6.37 510 3.57 9.94
Coftardam m3 4,000 110 0.44 80 0.32 0.76
Others LS. r.08 4,28 . 11.37
Sub-Total of 2.1 77.97 4710 125.07
2.2 Dam
Excavstion {common) m3 133,000 35 4.66 3t 3.99 8.55
Excavation {rock) m3 54,000 120 5.48 oh 4 .20 14,94
Embankment (lilter) m3 27.500 o5 2.61 75 2.06 4.65
Embankment {earth) m3 1,555,000 65 101.08 45 65,98 - A71.08.
Embankmenl {dpiap) m3 77,000 160 12.32 120 0.24 '21.56
Curtain grout m 13,400 1,316 17.55 580 7.91 25,48 -
Parkst or consthdation groast m 3,900 919 3.58% 5140 199 5.54
Othars L8, 14.82 . 10.00 - R4.83
Sub-Total of 2.2 163.07 110.02 273.09
2.3 Splilwey
Excavelon {Common} m3 83,700 3% 2.93 30 2.51 5.44
Excavetion (rock) m3 334,700 120 4016 |0 3012 10,29
Goncreta m3 44,000 410 40.04 &80 39.16 19.20
Reinforcoment slést bar tan 880 10,450 9.20 4,750 £.18 13.38
Orhers. LS. e.23 . 7.60 16.8%
Sut-Totsl of 2.3 ’ 101.56 83.57 185.13
2.4 Walarwsy . -
Excavation {common) m3 200 a5 0.1 ap 0.01 0.01
Excavation {rock) m3 gao 120 014 1] . .08 019
Excasation {lunnel) m3 1.000 740 0.74 o0 0.30 1.04
Excavetion {shall) m3 260 a2 0.2 b 092 6.30
Concrete {intzke} m3 70 1,010 0.07 g0 G.07 014
Concrete (fupnel Ening) m3 460 1,080 .50 1,010 0.46 . 0.6
Stael support ton 9 12,350 615 8,550 0.08 0.19
Asinlorcement xieed bar ton 9 10.450 0.09 4,750 0.04 0.14
Crhare LS 0.18 0.1 .30
Sub-Tolal of 2.4 2.02 +.24 3.26
2.5 Poworhouse
Excavaton [comman) m3 700 as Q.02 a0 0.02 605
Excavetion (roth) m3 2,800 120 - .35 20 0.26 0.5%
Concretn ml 1,090 250 0.98 950 0.9 . 1.92
Ranforcement steal bar o0 53 10,450 0.55 4,750 L0258 ¢.81
Archiectual works m3 2,860 1,880 5.57 1,820 4.54 10.11
Dtility works LS. 1.11 Q.93 2.02
Cthars LS. 0.88 0.69 1.55
Sub-Tatel of 25 . .43 7.63 17.G6
Totel of I X 384.08 24%.87 503.82
Hi. METAL YORKS .
Diversion tlosure gate ton 70 109 440 7.68 §2,169 .85 8.5t
Stesd conduit 1on 7t 68,400 4.86 - 7,600 0.54 5.40
Guard viive 1on 3 188,100 1.43 20,900 013 1.25
Ouiet valve ton 10 168,100 1.84 20,900 . 0.21 2.09
Spiltway gate ton 288 1G9.440 31.52 12,160 3.50 35.02
Intake gate ton 4 116,280 1.05 12,820 a.12 1.18
inteie Woshrachs 1on 8 76,350 0.89 8,55¢ 308 6.77
Penstack ton 28 68,400 1.82 7.600 0.21 2.13
Draft nbe gaty torn 6 108,440 ¢.68 12,160 Q.07 0.72
Tolal of H B51.486 5.71 §7.086
i¥. ELECTRICAL WORKS . .
Genarating EqUipment LS. 47.85 532 53.17 -
Transmission line km 7 171,000 1.20 206,000 -1.86 . 3.08
Sub-aiation LS. 4.18 0.95 R X
Tolal of 1Y 53,23 5,13 . 63.3B
Totel of | to IV 489.23 288.40 . 774,84
V. COMPENSAYION 0.00 : 28.50 . 20.50
Vi ENGIHEERING SEAVICE 61.87 - C 15.48 7748
Vil. GOYERNWENT ADMINISTRATION .06 38.73 38.73
VIIE PHYSICAL CONTINGENCY 82.68 §5.02 137.60
GRAND TOTAL (FINANCIAL) ¢33.88 423.36 1,067.23
GRAKRD TOTAL (ECOHORK) 633.88 3317.08 §70.84
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Table 5.4 Principal Features of Mallig No. 2 Dam

Purpose

Catchment area (kmz)

Irrigation and Flood control

362 at damsite and 1,951 at Chico
river intake weir site

River name Mallig

Reservoir .

- Flood water level (EL, m) 185.5
Surcharge water level (EL, m) 183
High water level (EL. m) 180
Low water level (EL. m) 160
Gross storage (10 3) . 1,037
Storage for water utility (106 mj) 545
Storage for flood control (106 m3) 112
Reservoir area at SWL (km®) 41

Dam _

' Type Rockfill
Crest elevation (EL. m). 188
Crest length (m) 300
Crest width (m) 12
Height (m) 84
Upstream slope 1:2.9
Downstream slope 1:2.0
Embankment volume (m3) 2,365,000

‘Spillway

Type Gated open chuteway
Design flood (m3/s) 1,680
Gate width (m) 7.2
Gate height {(m) 9.0
Gate units (nos) 3
Crest elevation (EL. m) 174
Crest width (m) 21,6
Energy dissipator Stilling basin

Diversion
Type . Tunnel
Design flood (m3/s) 800
Tunnel diameter (m) &4
Tunnel length (m) 650
Number of tunnel (lanes) 2

Waterway ' _

Maximum discharge (m3/s) 61
Intake sill elevation (EL. m) 150
‘Length of Waterway (m) 270

Transbasin basin (from Chico river to Mallig No. 2 dam)

Type

Design discharge (m3/s)
Tunnel diameter (m)
Tunnel length (m)
Channel length (m)

Open channel and tunnel

30
4.0

4,000

1,600
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Table 5.5 Project Cost of Mallig No. 2 Dam

Forelgn Portion Local Portion Total
Work Ttam Unit Work Unit Price Amgunt Unit Price Amaount Amount
: Quantity {Pagos) (MILPY _{Pasos) (ML P) {Mil.P}
i. PREPARATORY WORKS : .
Accass road (Naw) Km 11 825,000 9.08 675,000 7.43 16.51
tmprovemant of existing road km 4 185,000 0.66 135,000 0.54 1.20
Bridge m 20 22,500 0.45 27,500 0.55 1.00
Work shops, offlces and guarlers LS. 46.90 32.28 79.16
Total of § . 57.08 40.78 . 67.87
. CIWIL WORKS
2.1 Hfiver Dlverslon Works
Excavation {cormuron) ind 2,700 3s 0.09 30 0.08 Q.17
Excavailen {rock} m3 10,600 i20 1.27 90 0.95 2.22
Excavatlon {tunnel) m3 33,500 740 24.79 . 360 10.05 34.84
Concrete {infet and outist} m3 320 1,010 0.32 : . 930 0.32 0.64
Caoncrate (tunnst lining) . m3 13,700 1,080 14.80 1,010 13.84 28.64
Conerele {plug) m3 1.300 az7o .13 840 $.09 .2.22
Stecl support lan 280 12,350 3.21 8,550 2.22 5.43
falrforcament steal bar ton 700 10,450 7.32 4,750 3.33 10.65
Consolidation groul m 7,200 910 6.55 510 3.67 16.22
Cofferdam m3 89,200 10 .01 80 0.74 1.75
Others LS. 8.05 3.63 9.68
Sub-Tatal of 2.1 86.54 39.82 106.46
2.2 Dam
Excavatlon {common) m3 79,500 35 2.78 30 - 2.49 5.17
Excavatlon {rock) n3 56,500 120 6.76 80 5.09 1.87
Embankmani {cora} n3 310,000 311 20.15 45 13.85 34.10
Embankment {{ilter) m3 165,000 95 15.68 75 12.38 28,06
Embankment (rock) m3 1,890,000 110 207.90 80 151.20 368.10
Gurtaln grout ’ m 17,500 1,310 22.33 59¢ 10.33 -33.28
Blanket or consolidation grout m 4,450 10 4.05 510 2.27 6.32
Cihars ’ - LS. 28,03 18.76 47:79
Sub-Total of 2.2 308.30 217.37 6256.67
2.3 Spiliway
Excavation (Comiman} m3 52,700 35 1.84 30 1.58 8.42
Excavation {rock) m3 210,700 120 25.28 214 i8.96 44.24
Concrale m3 38,600 910 35.13 890 34.35 £9.46
Reinforcement sieel bar ' ton 772 10,450 8.07 4,760 3.67 t1.74
Othars LS. 7.03 5.86 12.89
Sub-Total of 2.3 . 77.35 64.42 . 141.77
2.4 Walerway .
Excavalion (common) m3 11,800 35 0.41 30 0.35 0.76
Excavation (rack) m3 32,400 120 3.89 90 2.92 8.81
Excavation {tunnsl) m3 89,000 740 65.86 300 26.70 92.56
Conerete {inlake) m3 4,120 1,050 4.16 990 4.08 : 8.24
Concrete (iunnel lIning) m3 31,000 1.080 33.48 1,010 © 31.31 84.79
Stesl suppont ton 748 12,350 9.24 8,550 6.40 16.64
Reirforcement stegl bar ton 3256 10,450 3.40 4,750 1.54 4.94
Consolidation grout m 1,600 910 1.45 510 0.82 2.26
Othars ) LS. 12.19 . 7.41 19.80
Sub-Total of 2.4 134.09 81.53 215.62
Total of I 586.20 403.24 ., ©9B@.52
1. METAL WORKS
DOlvarsion closura gate ton 73 109,440 7.9¢ 12,160 0.89 8.88
Stae! condull ton 12 68,400 0.2 7,600 0.68 ’ 0.91
Guard valve on 44 188,100 8.28 20,900 0.92 $.20
Qutiet valve ton 58 188,100 12.79 20,800 1.42 14.219
Spiliway gate ton 142 109,440 15.54 12,160 - 173 17.27
Irtake gate ton 85 116,280 7.58 12,520 0.84 8.40
Intake trashracks ten 28 76,050 2,15 8,550 0.24 2.39
Total of 1l 55.13 ) 8.13 . 61.28
Total of t ta Il ' 898,50 4%0.15 f,148.65
Y. COMPEHSATION : 0,60 - 50.50 50.50
Vi, ENGINEERING SERVICE ’ 91.89 22.97 114.86
VIi. GOYERNMENT ADMIRISTRATION 0.00 . : 57,43 57.43
¥Ill. PHYSICAL CONTINGENCY 118.56 : . B7.18 205.72
GRANHD TOTAL (FINAHCIAL) 908.95 §68.21 i,577.16
GRAND TOTAL (ECCHOMIC) g048.95 532.46 1,441.41
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Table 5.6 Principal Features of Alimit No. 1 Dam

Purpose Compensation for Flood control by
' Magat dam, Hydropower and Supplemental
water supply of Magat dam

Catchment area (kmz) _ 559
River name Alimit
Reservoir
Flood water level (EL. m) 279
High water level (EL. m) 271
Low water 1eve1‘(§L. m) 246
Gross storage (10 m3) _ 254
Storage for water utility (106 m3) ' 156
Reservoir area at HWL (kmz) : 8.4
Dam
.. Type Concrete gravity
"~ Crest elevation (EL. m) 281
Crest length (m) 430
Crest width (m) 8
Height (m) 89
Upstream slope 1:0.1
Downstream slope - 1:0.8
Embankment volume (m3) 647,000
Spillway .
Type Non-gated open chuteway
Design flood (m3/s) 2,000
Crest elevation (EL. m) 271
Crest width (m) hé
Energy dissipator . 5tilling basin
Diversion
Type ' Tunnel
Design flood (m>/s) 450
Tunnel diameter (m) _ 5.4
Tunnel length (m) 630
Number of tunnel (lanes) 1
Waterway . _
Maximum discharge (m3/s) 26,0
Intake sill elevation (EL. m) 240
Length of Waterway (m) 130
Power and Energy
Maximum plant discharge (m>/s) 26.0
Maximum gross head (m) 75.0
Rated head (m) 56.3
Installed capacity (kW) 12,200
Annual energy (GWh) 80.6
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Table 5.7 Project Cost of Alimit No, 1 Dam

Foralgn Portion Local Portlon Total
Work ltem Unit Unlt Prico Amouni Uni Price Amount Amaunt
{Pesos) {MI.P} (Posos) {MILFY (MI.P)
I, PREPARATORY WORKS .
Accass road {Now) km 30 825,000 24.76 875,000 20.25 45,00
Bridge m 50 22,500 1.13 27,500 1.38 2.51
Work shops, offices and quartars L.S. 58.95 42.31 101.26
Total of § 54.83 63,04 148.77
11, CIviL. WORKS
2.1 River Dlverslon Warks .
Excavation {common} m3 1,800 35 9.06 a0 0.05 o.1
Excavation {rock) m3 7.200 120 0.86 90 0.65 .51
Excavatlon {tunnel} 3 23,100 740 17.09 300 8.93 24.02
Cencreta (inlet and outlat) m3 300 1,010 0.30 990 0.30 0,60
Concrete (lunnel lining) m3 8,870 1,080 $.36 1,010 8.76 18.12
Concrete (plug) m3 1.200 870 1.04 B40 1.01 2.05
Steel supporl ton 171 12,350 2.1 8,650 1.48 3.87
Rolnforcomont steal bar toa 446 10,450 4,66 4,750 2.12 8.78
Consolidation grout m 4,280 g1C 3.89 510 2.18 §.07
Cofferdam m3 68,500 110 7.54 80 5.48 13.02
Cthers LS. 4.69 2.89 7.58
Sub-Total of 2.1 51.60 31,83 83.43
2.2 Dam
Excavation (tomman) m3 24,500 35 0.72 30 0.82 1.34
Excavallon (rock) m3 60,000 120 7.20 g0 5.40 12.60
Concrete m3 647,000 820 530.54 600 388.20 918,74
Cuntaln grout m 26,300 1,310 34.45 590 16.52 49.97
Blanket or consolidation grout m 5,300 810 4,82 510 2.70 7.52
Othars L5, 57.77 4124 99.01
Sub-Total of 2.2 635,50 453.68 1.089.18
2.3 Spilliway .
Excavation {Commaon) m3 5,400 35 0.19 30 0:16 0.35
Excavation (rock) m3 21,800 120 2.62 40 1.96 4.58
Concreta m3 25,700 a10 23.38 890 22:87 46.26
Reinforcement stes! bar 160 257 10,450 2.68 4,750 1.22 3.91
Crhors L5 2.89 2.82 5.51
Sub-Total of 2.3 31.78 28.83 60.61
2.4 Watarway
Concrete (intake} m3 1,200 1,040 1.21 990 t1g 2.40
Reinlotcarment staal bar ton 60 10.450 0.63 4,750 9.28 6.92
rhers E.S. .18 0.15 0.93
Sub-Totat of 2.4 2.02 1.63 3.65
2.5 Powerhouse )
Excavation {common) m3 1,900 35 0.07 30 . 0.06 Q.13
Excavalion (rock) m3 7.800 12¢ 0.94 g0 0.70 1.64
Cencrate m3 2,700 850 2.57 450 2.57 5.14
Reinforcament siael bar ton 140 10.450 1.48 4,750 0.67 2.13
Archtettval works m3 3,950 1,980 7.88 1.620 6.40 14.26
Utilty - works LS. 1.57 . 1.28 2.85
Cihais LS. 1.45 1147 . 2.2
Sub-Total of 2.5 15.92 12.85 28.77
Total of 1l 736,82 528.82 1,265.64
1. METAL WORKS o )
Divarsion closure gate ton 59 109.440 B6.48 12,180 0.72 7.18
Intake gale ton 18 116,280 2.09 2,920 0.23 2.32
[ntake trashracks ten 2 76,950 0.2 8,550 Q.10 1.02
Penstodic ton 130 68,400 8.8 7,600 0.98 9.88
Draft tube gale ton 7 108,440 0.77 12,180 0.09 0.86
Total of {H 12.%3 2.33 21.28
I¥V. ELECTRICAL WORKS .
Generaling Equipmant L.S. 72.06 C .8.01 © 81.08
Transmission ling km 38 171,000 6.16 266,000 .58 15.74
Sub-station L5, 4.18 0.95 513
Tolal of 82.289 15.54 101,83
Total of I ta IV 828,17 614,43 1,537.60
V. COMPENSATION 0.00 3.15 2.15
V1. ENGINEERING SERVICE 123.01 30.75 153.76
VI, GOVERNMENT ADMINISTRATION 0.50 76.58 76.88
VI PHYSICAL CONTINGENCY 156.93 10B.78 266.71
GRAND TOTAL (FIMAHCIAL) 1,203.11 £33.89 2,037.10
GRAND TOTAL {ECONOMIC) 1,203.11 £80.90 1,884.01
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Table 5.8 Principal Features of Sante Nifo Dam

Purpose
Catchment area (ka)

Regervoir
.Flood water level (EL, m)
High water level (EL. m)
Low water level (EL, m)
Gross storage (10 m3)
Storage for water utility (100 m3)
Reservoir area at HWL (kmz)

Dam
Type :
Crest elevation (EL. m)
Crest length (m)
Crest width (m)
Height (m)
Upstream slope
. Dovnstream slope
Embankment volume (m3)

Spillway
Type
Design flood (m3/s)
Crest elevation (EL. m)
Crest width (m)
Energy dissipator

Diversion
Type
Design flood (m3/s)
Channel length {m)

Waterway _ '
Maximum discharge (m3/s)
Intake sill elevation (EL. m)
Length of Waterway (m)
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Irrigation
13.9

148
145
142
4.6
2.0
0.77
Farthfill
150
450
8
18
1:4.0
1:3.0
145,100

Non-gated open chuteway
210
145
21
Stilling basin

Open channel
120
130

0.8
140
10



Table 5.9 Project Cost of Santo Nifio Dam

Local Poriion

GRAND TOTAL (ECONOMIC)

8.77 .

Forelgn Portion Total
Work Iltem © Unlt Work Unit Price  Amount Unit Price - Amount Arount
Quantily ___{Pesos) {Mil. P} {Pesos) {MILP) {(MiL. P}
1. PREPARATORY WORKS .
Access road (Now) kin 1 350,000 0.35 300,000 0.30 0.65
Work shops, olfices and quarters LS. 0.74 0.57 1.1
Total of 1 1.09 0.87 1.96
H. GIVIL WORKS
2.2 Dam R
Excavation (common) m3 14,500 15 0.22 i5 0.22 0.44
Embankment (filler) m3 3,600 65 0.23 55 0.20 0.43
Embankment (earth) m3 123,400 30 3.70 20 2.47 6.17
Embankment (riprap) m3 18,100 90 1.63 a0 1.63 3.26
Others LS. 0.58 .45 1.03
Sub-Total of 2.2 6.36 . 4.96 11.32
2.3 Splilway
Excavation (Common} m3 2,400 15 0.04 15 0.04 0.07
Excavalion (rock) m3 2,600 &0 0.67 40 0.38 0.85
Concreta m3 1,740 800 1.39 700 1.22 2.61
Reinforcement steel bar ton 35 10,45¢ 0.37- 4,750 017 . 0.53
Others L.S. 0.24 : 0.18 0.42
Sub-Total of 2,2 2.60 1.98 4.58
2.4 Waterway i
Excavation{common} m3 500 16 0.01 18 0.04 0.02
Concrete ' m3 180 BOO 0.14 700 0.13 0.27
Reinforcement steel bar ton g 10,450 0.09 4,750 0.04. 0.14
Others LS. 0.02 0.02 0.04
Sub-Total of 2.4 0.27 0.19 0.46
Total of N §.23 7.14 16.37
HE. METAL WORKS ) .
Guard valve - lon 0.63 188,100 0.01 20,900 -0.00 0.01
Outlet vaive ton 0.05 188,100 0.01 . 20,800 0.00 0.01
ntake gate ton 0.2 116,280 0.02 . 12,920 0.00 6.03
Inlake lrushracxk fon 0,05 76,950 0.00 - 8,550 0.00 0.00
Total of il 0.04 0.00 0.85
Tatal of | to Il 10.38 8.01 18.36
Y. COMPENSATION 0.00 0.29 0.29
VI. ENGINEERING SERVICE 1.47 6.3? 1.84
Vil. GOVERNMENT ADMINISTRATION 0.00 .0.92 0.g2
Vill. PHYSICAL CONTINGENCY 1.77 1..44 a.z2i
GRAND TOTAL {FINANCIAL) 13.61 15.03 24.83
13,61 22.38
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Table 5.10 Principal Features of Sta. Maria Dam

Purpose Irrigation
Catchment area (kmz)' 30.6
Reservoir .
Flood water level (EL., m) 76.5
High water level (EL. m) : 73.5
Low_water'level_(EL. m) 65
Grogs storage (10 3) 24,1
Storage for water utility (106 m3) 8.1
Reservoir area at HWL (kmz) 3.2
Dam
Type Earthfill
Crest elevation (EL, m) 78.5
Crest length (m) 160
Crest width (m) 8
‘Height (m) 26.5
Upstream slope 1:4,0
Downstream slope 1:3.0
Embankment volume (mB) 163,000
Spillway
Type Non-gated open chuteway
Design flood (m3/s) 330
Crest elevation (EL, m) 73.5
Crest width (m) 32
Energy disgsipator Stilling basin
Diversion
Type Tunnel
Design flood (m3/s) 150
Tunnel diameter (m) 3.5
Tunnel length (m) 240
Number of tunnel (lanes) 1
Waterway
Maximum discharge (m/s) - 1.5
Intake sill elevation (EL. m) 63
Length of Waterway (m) 240
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Table 5.11 Project Cost of Sta. Maria Dam
Foreign Portion Local Porlion Total
Work {tem Unit Work Unit Prce  Amount Unit Price  Amount Amount
Quantity  {Pesos) {Mil.P} {Pasos) (Mil.P) (Mil. P}
i. PREPARATCRY WORKS :
Access road (New) Km 3 350,000 1.056 a09,000 0.50 1.85
Improvemant of existing road Km 3 70,000 0.21 60,000 0.18 0.39
Bridge m 10 12,000 012 14,000 .14 0.26
Work shons, offices and quarilers LS. 284 1,78 4.42
Total of | 4.02 3.00 7.02
il. CIVIL. WORKS
2.1 River Dlversion Works _ _ . .
Excavalion {common}) m3 500 is 0.01 156 0.01 - 0.02
Excavation (rock} m3 2,200 &0 - 0,13 40 0.09 0.22
Excavation (iunnel) m3 4,180 670 2.80 300 1.25 4.06
Conerete (infet and oullet) m3 80 500 0.08 700 0.06 o.12
Concrete (tunnel lining) m3 1,870 1,220 2.28 8920 1.72 4.00
Concrete {plug) m3 120 800 0.10 700 0.08 0.18
Stesl support ton a3 12,350 0.41 8,550 0.28 .69
Reintorcement stest bar ton 97 10,450 1.01 4,750 0.46 1:47
Ceongolidation grout m 1,060 ‘810 .96 510 0.54 1.50
Coflerdam m3 7,000 30 ¢.21 20 0.14 0.35
Others LS. ' 0.80 0.46 1.26
Sub-Tolal of 2.1 8.77 5.00 13.86
2.2 Dam
Excavation {common) m3 10,700 15 0.16 15 0.i6 0.32
Excavation (rock) m3 8,700 60 0.52 40 -0.35 0.87
Embankment {filter} m3 4,100 &5 0.27 55 0.23 ‘0,50
Embankment {earth) m3 138,500 30 4.16 20 2.77 6.93
Embankment {riprap) m3 20,400 20 1.84 80 1.84 3.68
Curtain grout m 3,000 1,310 3.83 560 177 5.70
Bianket or consolidation grout m 500 810 0.82 510 0.46 1.28
Others LS. 1.17 0.76 1.93
Sub-Tetal of 2.2 12.87 8.34 21.21
2.3 Splliway
Excavation {Common) m3 7,000 15 0.1 15 0.11 0.22
Excavation (rock) m3 28,000 80 1.68 40 1.12 2.80
Concrate m3 8,500 800 6.80 700 5.95 12.75
Reinforcemant stesl bar ton i70 10,450 - 1.78 4,750 0.81 2.59
Qthers L.S. 1.04 0.80 1.84
Sub-Total of 2.3 11.41 8.79 20.20
Total of H 33.05 22.22 55.27
I1f. METAL WORKS
Diversion closure gate ton i1 108,440 1.20 12,160 .13 1.33
Stael canduit tan 22 65,400 1.50 7,600 0.17 1.67
Guard valve on 2.4 188,100 0.45 20,900 0.05 0.50
Cutlet valva ton 3.7 188,100 0.70 20,900 0.08 0.78
Intake gate ton 2.3 116,280 0.27 12,920 . 0,03 0.30
Intake trashracks fon 0.3 76,950 0.02 8,550 .00 0.02
Total of 4.14 0.48 4,60
Tote! of | to i _A1.21 25.68 66.88
V. COMPENSATION 0.00 2.32 2.32
V1. ENGINEERING SERVICE 5,35 1.34 6.69
Vi, GOVERNMENT ADMINISTRATION 0.00 3.34 3.34
VHI. PHYSICAL CONTINGENCY 6.98 4.90 11.88
GRAND TOTAL (FINANCIAL} 53.54 37.58 91.12°
GRAND TOTAL (ECONOMIC) 53.54 29.53

83.07
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Table 5,12 Principal Features of Colorado Dam

Purpose

Catchment area (kmz)

River name

Resérvoir

Flood water level (EL. m)

High water level (EL. m)

Low water level (EL. m)

Gross storage (10 3)

Storage for water utility (106 m3)
Reservoir area at HWL (kmz)

Dam

Type S

Crest elevation (FL, m)
Crest length (m)
Crest width (m)
Height (m)

Upstream slope
Downstream slope -
Embankment volume (m3)
Spillway

Type .

Design flood'(m3/s)

. Crest elevation (EL, m)
Crest width (m)

Energy dissipator

Diversion

Type

Design flood (m2/s)
Tunnel diameter (m)
Tunnel length (m)

Number of tunnel (lanes)
Channel length (m)

Waterway

Maximum - discharge (m3/s)
Intake sill elevation (EL. m)
Length of Waterway (m)
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Irrigation
63.9

Sinalugan

87.5
84.5
2.5
71.3
58.4

9.8

Earthfill

Non-gated open chuteway
630
84.5
60

Stilling basin

Tunnel
280

4.3
220
1

3.3
70,5
220



Table 5.13 Project Cost of Colorado Dam

Forgign Portion ' Local Portion Tolal
Work ltem Unit Work Unit Price  Amotint Unit Price  Amount Amount
: : Cuantity {Pesos) {(Mil.P) {Pesos) {M11.P) {Mil.P)
I. PREPARATORY WORKS
Actess road (Naw) km 0.5 350,000 G.18 300,000 0.16 0.33
Improvenent of existing road km 6 70,000 0.42 60,000 0.36 0.78
Work shops, offices and quarters " LS. 5.74 3.95 9.69
Total of | 6.94 4.4% 10.80
tl. CIVIL WORKS '
2.1 River Dlversion Works
Excavalion (commony} m3 1,400 15 0.02 15 0.02 0.04
Excavatlion {rock} m3 5,700 80 0.34 40 0.23 0.57
Excavation {(tunnel} m3 5,450 870 3.65 300 1.64 5.29
Concrete (inlel and outlet) m3 150 800 0.12 700 0.i1 0.23
Concrete (tunnel lining) m3 2,260 1,220 2.76 920 2.08 4.84
Coicrete {plug) . m3 210 . 800 0.17 700 0.15 0.32
Steel suppor ton 42 12,350 0.62 8,550 0.36 0.88
Reinforcement steel bar ton 119 10,450 1.24 4,750 0.57 1.81
Consclidation grout m 1,200 810 1.09 510 0.61 1.70
Cofferdam m3 5,000 30 0.15 20 0.10 0.25
Others LS. .01 0.59 - 1.60
Sub-Total of 2.4 11.07 . 6.46 17.53
2.2 Dam : o
Excavation (commion) m3 33,500 i5 0.50 15 - 0.50 1.00
Excavailon {rock) m3 27,400 60 1.64 40 1.10 2,74
Embankment (filter} m3 14,300 ;1 0,93 55 0.79 1.72
Embankment (earth) m3 486,100 30 i14.58 20 g.72 2430
Embankmenl (riprap) m3 71,500 a0 6.44 90 6.44 12.88
Curtain grout m 7,400 1,310 9.69 590 ‘4,37 14.06
Blanket or consolidalion grout m 2,200 910 2.00 510 .12 3.1z
Cihers ) LS. 3.58 2. 40 5.98
Sub-Total of 2.2 30,35 26.44 65.80
2.3 Spillway )
Excavation (Commaon) m3 14,000 is 0.1 i85 0.21 0.42
Excavation (rock} m3 56,100 60 3.37 40 2.24 5.61
Concrete m3 15,700 800 12.56 700 10.99 23,55
Reinforcement siweel bar ion 314 10,450 3.28 4,750 1.49 4.77
Others LS. 1.94 ) 1.49 '3.43
Sub-Tolal of 2.3 21.36 ) : 16.42 37.78
Total of H 71.79 49.32 121,44
HI. METAL WORKS . ’
Diversion closure gate ton 16 108,440 .75 12,160 0.19 1.94
Steel conduit ton 27 58,400 1.85 7,600 0.21 2.06
Guard valve ton 5.2 188,100 0.98 20,900 .11 1.09
Outiot valve ton B 188,100 1.50 20,900 0.1 1.67
Intake gate ton 2.5 116,280 0.29 12,920 0.03 0.32
Intake trashracks ion 0.8 76,850 0.06 8,550 0.01 0.07
Total of Il 6.43 0.72 7.18
Total of 1 to Il 84.56 ' 54.50 139,06
V. COMPENSATION 0.00 _ 6.20 6.20
VE. ENGINEERING SERVICE 1.4z 2.78 13.90
Vil. GOVERNMENT ADMINISTRATION 0.00 6.95 6.9%
VEIL. PHYSICAL CONTINGENCY 14.35 10.56 24.91
GRAND TOTAL (FINANCIAL) 110.03 80.99 181.02
GRAND TOTAL (ECONORMIC) 110.03 62.54 172.57
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Table 5.14 Principal Features of Calaocan Dam

Purpose Irrigation
Catchment area (kmz) 26.8
River name Madalan
Reservoir : _ :
Flood water level (EL. m) 87.5
High water level (EL. m) 84.5
Low water level (EL..m) 72
Gross storage (10 m3) 46.9
Storage for water utility (106 m3) 41,0
Reservoir area at HWL (kmz) 5.5
Dam
Type ' Farthfill
Crest elevation (EL. m) 89,5
Crest length (m) 260
Crest width (m) 8
Height (m) 30.5
Upstream slope 1:4.0
Downstream slope 1:3.0
Embankment volume (m3) 348,200
Spiliway
Type _ Non-gated open chuteway
Design flood (m3/s) 290
Crest elevation (EL. nm) 84,5
Crest width (m) 28
Energy dissipator Stilling basin
Diversion
Type Tunnel
Design flood (m3/s) 130
Tunnel diameter (m) 3.1
Tunnel length (m) ' 180
Number of tunnel (lanes) _ 1
Waterway _
Maximum discharge (m3/s) 1.8
Intake sill elevation (EL, m) 70

Length of Waterway (m) 180
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Table 5.15 Project Cost of Calaocan Dam
Foraign Portion L ocal Portion Total
Work ltarmn Unit Work Unit Price  Amount Unit Price  Amount Amount
Quantity {Pesos) {Mil.P} {Pasos) {Mil. £} {Mil.P)
|. PREPARATORY WORKS
Access road (New) km 1 350,000 0.35 300,000  0.30 0.65
Bridge m 10 12,000 012 14,000 0.14 0.26
Work shops, offices and guarters LS. 3.38 2.31 5.69
Total of 1 1.85 2.75 6.60
1+, CIVIL WORKS
2.1 Rivar Diversion Works
Excavation (common) m3 2,600 15 0.04 15 0.04 0.08
Excavation (rock) m3 10,600 50 0.64 40 0.42 1.06
Excavation (tunnsl) m3 2,540 670 1.70 300 Q.76 2.46
Concretle {inlet and oullst) m3 60 800 0.05 700 6.04 0.09
Concrete {lunnel lining) m3 1,180 1,220 1.44 G20 1.08 2.53
Concrele {plug) m3 110 800 0.08 700 0.08 017
Stael support ton 19 12,350 0.23 8,550 0.16 0.39
Reinforcament steel bar fon 61 10,450 0.54 4,750 0.29 0.93
Consolidation grout m 930 810 0.85 510 06.47 1.32
Cofferdam m3 3,000 30 . 0.08 20 0.06 0.15
Othars LS, 0.58 0.34 0.92
Sub-Tolal of 2.1 6.35 3.75 10.10
2.2 Dam
Excavalion {common} m3 25,300 15 0.38 5 0.38 0.76
Excavation {rock) m3 15,800 60 1.0 .40 0.67 1.68
Embankment {filter) m3 8,700 65 0.57 55 0.48 1.05
Embankment {earth) m3 296,000 30 8.88 20 5.92 14.80
Embankment {riprap) m3 43,500 90 3.92 90 3.92 7.84
Curtain grout m 5,000 1,310 8.55 580 2.98 g.50
Blanke! or consolidation groul m 1,500 910 1.37 510 0.77 2.14
Others LS. 2.27 1.51 3.78
Sub-Total of 2.2 24.95 16.60 41.55
2.3 Spiliway
Excavation {Coinmon) ma 7,200 15 0.11 5 0.11% 0.22
Excavation {rock) m3 28,800 80 1.73 40 1.15 2.88
Concrale mn3 8.100 800 6.48 Fo0 5.67 12.15
Reinforcemant stesl bar ton i62 10,450 1.69 4,750 0.77 2.46
Cthers LS. 1.00 0.77 1.77
Sub-Total of 2.3 it.01 8.47 19.48
Total of I 42.31 28.82 T1.13
iil. METAL WORKS
Diversion closure gale ton 10 109,440 1.09 12,160 0.12 1.21
Stesl conduit ton 19.2 68,400 1.31 7,600 0.15 1.48
Guard valve ton 2.7 188,100 0.51 20,900 0.06 0.67
Quilet valye ton 4.1 188,100 0.77 20,900 0.09 .86
ntake gate lon 2.2 118,280 0.26 12,920 .03 0.29
Inteke trashiacks ton 0.3 76,850 0.02 8,550 © {300 0.02
Total of Il 3.56 0.45 4.41
Total of ! to IH 50.12 32.02 82.14
V. COMPENSATION 0.00 4.38 4.39
VI. ENGINEERING SERVICE 6.57 1.64 8.21
VIl. GOVERNMENT ADMINISTRATION 0.00 4.1 4.11
VIill, PHYSICAL CONTINGENCY 8.50 6.32 14.82
GRAND TOTAL (FINANCIAL) 65.19 48.48 113.67
GRAND TOTAL (ECONOMIC) 65,19 37.77 102.986
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Table 5.16 Principal Features of Paranan Dam

Purpose
Catchment area (kmz)
River name

Reservoir '
Flood water level (EL. m)
High water level (EL, m)
Low water level (EL. m)
Gross storage (10 3)
Storage for water utility (106 m
Reservoir area at HWL (km*)

3y

Dam
"Type
Crest elevation (EL, m)
Crest length (m)
Crest width (m)
Height (m)
Upstream slope
Downsiream slope
Embankment volume (m3)
Spililway
Type
‘Design flood (m3/s)
Crest elevation (EBL. m)
Crest width (m)
Energy dissipator

Diversion
Type
Design flood (m/s)
Tunnel diameter (m)
Tunnel length (m)
Number of tunnel (lanes)

Waterway
Maximum discharge (m3/s)
Intake sill elevation (EL, m)
- Length of Waterway (m)

Power and Energy
Maximum plant discharge (m3/s)
Maximum gross head (m)
Rated head (m)
Installed capacity (kW)
Annual energy (GWh)
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Irrigation and Hydropower
64

Paranan

173

170

155
28.5
18.1
0.8

Rockfill
175
180
12
50
1:2.9
1:2.0
640,000

Non-gated open chuteway
760
170
73
Stilling basin

Tunnel
440

3.7
380
2



Table 5.17 Project Cost of Paranan Dam

Foralan Portion Leeal Perdion Tota!
Work ttem Unit Yotk Unit Prico Amount Unit Price Amount Amount
. Quantity {Pes05) {Mil.P} {Poasoa) {Mil. P} {Mil./)
I, PREPARATORY WORKS :
Access road {Now) km 2 825,000 1.65 £75,000 1.35 300
Iinprovement of oxisting soad km [:] 165,000 0.99 135,000 0.81 1.80
Bridge m 40 22,500 0.80 27,500 t.10 2.00
Work shops, offices and quarters LS. 2.8t 8.09 21.90
Total of | 16.358 12.35 28.70
1. CIVIL. WORKS
2.1 Rivar Diverston Worke
Excavation {commaon) ma 2,500 35 .09 30 0.08 0,17
Excavation {rock) m3 10,400 120 1.25 80 0.94 2.1¢
Excavation (ivnnsl} m3 14,500 740 10.73 300 4.35 15.08
Concrete {inlst and ouilut} m3 180 1,010 0.19 890 0.19 0.38
Goncrote (funnel fining} m3 6,300 1,080 §.80 1,010 536 13.16
Concrete {plug) m3 530 870 b.46 B840 0.45 o9
Stoel support ton §14 12,350 1.41 8,550 0.97 2.38
Reirforcemant stesl bar ton 322 10,450 336 4,750 1.53 489
Consolidation grout m 3,500 910 3.19 510 X 1.79 ’ 4.98
Colferdam m3 4,700 110 0.52 80 0.38 0.%0
Othars LS. 2.80 . 1.70 4.50
Sub-Total of 2.1 30.80 18.74 49 54
2.2 Dam .
Excavation {common} m3 39,700 35 1.39 30 1.19 2.58
Excavation (tock} m3 32,400 120 3.89 90 2.82 . BB
Embarkmeni (cose) m3 105,800 §5 .88 45 478 11.64
Embankment {filter} m3 52,8060 g5 5.03 75 3.97 9.00
Embankmenl (rock) m3 481,300 110 52.94 8o 38.50 91.44
Curain grout m 8,600 1,310 11.27 590 5.07 16.34
Blanket or censolidation grout m 2,600 910 2.37 510 1.33 1 3.70
Others LS. 838 57?7 1415
Sub-Total of 22 82.15 : R 63.51 : 155.66
2.3 8pilway . :
Excavation {Common) m3 13,960 35 0.49 kD) 0.42 : 0.91
Excavation {rock} m3 55,700 120 6 68 90 5.01 11.69
Conctete m3 21,400 910 19.47 8480 19.05 38.52
Aeindorcement stes! bar ton 428 10,450 4.47 4,750 2.0% 6.50
Cthars LS 394 2.65 5.76
Bub-Telal of 2.3 34.22 28,186 63.38
2.4 Yaterway .
Excavalion {common} m3 30 as 0.00 30 0.00 0.00
Excavalion {rock) m3 130 120 0.02 |0 0.01 0.03
Excavation (tunnel) m3 530 740 0.3¢ 360 0.16 6.55
Excavation {shaft} m3 60 820 0.565 320 062 0.97
Concrete {intake} m3 14 1,010 0.01 990 oo 0,02
Concrate (tunnel lining) m3 250 1,080 0.27 £,010 0.25 d.52
Stesl support ton 4.3 12,350 0.65 8,550 ¢.04 4.09
Reintorcement stesl bar ton 2.2 10,450 ¢.02 4,750 0.0t .03
Gthers LS. .08 0.05 013
Sub-Total of 2.4 0.8 9.55 1.44
2.5 Pewerhouss .
Exeavation {common) m3 130 35 0.00 30 0.00 0.00
Excavation {rock) m3 530 120 0.06 90 0.05 0.1
Coricreta m3 189 950 0.17 950 017 0.34
Aeirforcemgnt stesl bar ton 9.4 10,450 0.10 4,750 0.04 014
Archaostual works m3 830 1,930 1.25 1,620 1.02 2.27
Uilily works LS. 6.25 . 0.20 0.45
Othara LS. 0.18 0.15 0.33
Sub-Total of 2.5 2.01 1.63 3.64
Total of 11 150.07 113.5% 273.66
LN, KMETAL WORKS
Diversion closure gate ton a5 109,440 3.83 12,160 0.43 4.26
Stoal conduit won 17.8 68,400 1.22 7.600 0.14 1.36
Guard vave ton 1.7 188,100 0.32 20,900 0.04 0.2¢
Outlst valye ten 2.8 186,100 0.49 20,900 0.05 0.54
Irlake gate ton 2 116,280 0.23 - 12,920 0.03 0.26
intake trashracks ton 0.6 76,950 0.05 8,550 0.01 0.06
Ponslock 1on 10.7 63,400 0,723 7,600 e.08 ’ 0.8
Drait tube gata wan 21 109,440 023 12,160 0.03 . I 0.26
Total of Hi 7.10 0.91 7.91
I¥, ELECTRICAL WORKS LS. - 9.27 1.03 10.30
Toini of | to Y 192,79 12%.78 320.57
V. COMPENSATION : 0.00 0.54 0.54
Vi. ENGINEERING 3ERVICE 25.85 8.41 32.06 -
Vi, GOYEANMENT ADMINISTRATION 0.90 16.03 ’ 16.03
ViH. PHYB|CAL CONTINGEMCY 32.77 22.681 55.38
GAAHD TOTAL (FINAHCIAL} 251.21 173.37 424.58
GRAAND TOYAL {ECONOMIC)H 251.21 141.68 392.87
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Table 5.18 Principal Features of Dummon Dam

Purpose . Irrigation and Hydropower
Catchment area (ka) “112
River name Dummon
Reservoir
Flood water level (EL. m) 133
High water level (EL. m) 130
Low water level (EL. m) 122
Gross storage (10 m3) 43,4
Storage for water utility (106 m3) 24,1
Reservoir area at HWL (ka) : 4.3
Dam
Type Rockfill
Crest elevation (EL. m) 135
Crest length (m) 240
Crest width (m) 12
Height (m) 36
Upstream slope 1:2.9
Downstream slope 1:2.0
Embankment volume (m>) 493,300
Spillway
Type Non-gated open chuteway
Design f£lood (m>/s) 1,220
Crest elevation (EL. m) 130
Crest width (m) 117
Energy dissipator Stilling basin
Piversion
Type Tunnel
Design flood (m3/s) 710
Tunnel diameter (m) 4.6
Tunnel length (m) 240
Number of tunnel (lanes) 2
Waterway S
Maximum discharge (ms/s) 4.0
Intake sill elevation (EL, m) 120
Length of Waterway (m) 240
Power and Energy )

* Maximum plant discharge (/) 4,0
Maximum gross head (m) : 25.0
Rated head (m) 18.9
Installed capacity (kW) 600
Annual energy (GWh) 4,21
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Table 5.19 Project Cost of Dummon Dam

- Foralgn Partlon ._Local Portlen Total
Work ftem Unit Work Unit Price Amount Unit Prlco Ameount Arournit
Cantity {Posos) {MELP) {Fescs) {(MiLP)Y {MELP)Y
1. PREPARATORY WORKS
Accoss road (New) km 10 825,000 8.25 676,000 8.75 15.00
Bridga m 50 22,500 .13 27,500 1.38 2.51
Waodk shops, oflicas and guarlars LS. 11.83 8.48 : 29.29
Tolal o1 } 21.21 16,50 37.80
I, CIVIL WORKS
2.1 River Divarsion Works . . .
Excavation {tommon) m3 2,800 3s 0.10 -1 0.08 0.18
Extavation {rock) m3 11,100 120 1.33 90 1.00 2.33
Excavation {tunnof) m3 13,400 740 9.92 300 4.02 13.94
Concrete (intet and cutial) m3 370 1,010 .37 890 .37 0.74
Concrete (tunnal lining} m3 5,420 1,080 5.85 1,010 5.47 11,32
Caonctate {plug) m3 870 B79 0.50 840 0.48 0.98
Stesl suppor fon 103 i2,350 1.27 8,550 .88 C 2.15
Relnfotcenant steal bar toh 286 10,450 2.93 4,750 1.36 4.35
Consolkation grout m 2,770 910 2.52 510 141 3.93
Cofferdam m3 13,500 110 1.49 80 . 1.08 2.87
Others 1.5 2.63 - 1.62 4.25
Sub-Total of 2.1 23.97 17.17 46,74
2.2 bam
" Excavation {common) m3 40,700 35. 1.42° 30 1.22 2.84
Excavation {rock) m3 33,300 120 4.00 90 3.00 7.00
Embankment {cors) m3 890,200 65 N . 45 4.09 10.00
Embankment’ (fifter) m3 45,400 a5 491 75 .41 7.72
Embankmat {tock) m3 357,000 110 39.27 80 28.56 67.83
Curtaln grout m 5,100 1,310 11.92 590 5.37 17.28
Blanket or consolidation grout m 2.700 g10 2.46 510 1.38 3.84
Othars LS, 6.93 4,70 it.6%
Sub-Total of 2.2 76.22 51.73 i27.95
2.3 Spiliway
Excavation {Common) m3 14,400 a5 £.50 30 0.43 0.93
Extavation (rock} m3 57,600 120 6.91 20 5.18 12.09
Concrate m3 25,400 910 23.11 830 2261 45.72
Rolrforcoment stae! bar ton 508 19,450 5.31 4,750 2.41 7.72
Othess LS. 3.58 3.06 | B.B4
Sub-Totat of 2.5 39.413 33.69 7310
2.4 Weailorway .
Excavation {funnal) m3 560 740 0.41 300 0.17 0.58
Concrgte {intake) m3 130 1.610 0.13 990 0,13 Q.26
Concesta (1unnel dining) m3 230 1,080 0.25 1,610 6.23 0.48
Sieol suppornt ton 4.6 12,350 9.06 8,550 0.04 2.10
Ralnforcoment steal bar ton 6.5 10,450 a.07 4,750 0.62 ’ 0.10
Others LS. 0.08 0.95 0.15
Sub-Total of 2.4 1.0% 0.66 1.67
2.5 Powerhouss
Excavation {cornmaon) m3 140 35 G.Q0 30 - 0.00 0.00
Excavatlon (rock) m3 580 120 9.07 90 ¢.05 0.12
Concrets m3 206 950 0.19 " 950 -0.19 9.38
fainforcament slesl bar fon 10.4 10.450 o1 4,750 0.05 0.18
Archrectual works m3 720 1,990 1.43 1,620 1.17 2.60
Utility works LS. 0.29 0.23 0.52
Gthers Ls. 0.21 017 . 0.38
Sub-Totad of 2.5 2.30 1.88 4.16
Tolal of M 147.91 105.71 ;253,82
HE. METAL WORKS
Divarsion closure gate ton as 108,440 . 416 12,180 . 0.46 . 4.62
Stael conduit tan 13.5 68,400 0.92 7,600 0.10 1.02
Guard vaive ton 1.8 184,100 0.34 20,900 0.04 0.38
Qutlet vaive ton 2.8 168,100 0.53 20,990 0.08 0.5
Intake gate . ton 3 116,280 0.35 12,920 . 0.04 - T 938
Intake trashracks ion 0.9 76,850 Q.07 8,550 0.01 ¢.08
Panstock ton 11.5 68,400 0.78 7,600 " 0.09 4.88
Drafl tube gate ton 2.3 109,440 0.26 12,160 0.03 0.28
Tolat of 1N : 7.41 - 8.83 8.24
1Y, ELECTRICAL WORKS LS. 10.80 1.20 12,00
Total of i to IV i87.33 124,33 311,68
V. COMPENSATION 0.00 : 2.58 : 2.68
VI, ENGINEERING SERAVICE . 24.93 ) . 8.23 . 3t.18
V. GOVERKMEHT ADMIRISTRATION 0.00 : 15.58 15.58
VIH. PHYSICAL CONTINGENCY 31.84 . 22,32 54,16
QRAHD TOTAL (FINAHCIAL) 244,10 1712 415,22
GRAND TOTAL (ECOHOMIC) 244.10 . 139,24 303,34
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Table 5.20 Principal Features of Zinundungan Dam

Purpose
Catchment area (kmz)
River name

Reservoir _
Flood water level (EL. m)
High water level (EL, m)
Low water level (EL. m)
‘Gross storage (10 m3)

Storage for water utility (103 m3)
Reservoir area at HWL SWL (lm*)

Dam

_ Type .
Crest elevation (EL. m)
Crest length (m)
Crest width (m)
Height (m)
Upstream slope
Downstream slope
Embankment volume (m”)

Spillway
Type
Design flood (m3/s)
Crest elevation (EL. m)
Crest width (m)
Fnergy dissipator

Diversion
Type .
Design flood (mj/s)
Tunnel diameter (m)
Tunnel length (m)
Number of tunnel (lanes)

Watefway
Maximum discharge (mB/s)

Intake s8ill elevation (EL. m)

Length of Waterway (m)

Power and Energy

 Maximum plant discharge (m

Maximum gross head (m)
Rated head (m)
Installed capacity (kW)
Annual energy (GWh)

3/8)
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Irrigation and Hydropower
147

Zinundungan

78

72

60

78.4

53.1
6.0

Concrete gravity
79
150
8
48
1:0.1
1:0.8
60, 500

Non-gated open chuteway
1,340
72
50
Stilling basin

Tunnel
440

5.0
290
1

7.2
57
220

7.2
33
2.3
1,400
10,21



Table 5.21 Project Cost of Zinundungan Dam

Foreign Portlon Lacal Portion Total
Work Hem . Unit Work Unit Price Amount Unit Peice Amatnt Amount
Quantity {Pesos) {MILPY {Posus) {MILF) {MI.P)
!, PREPARATORY WORKS
Access road {Now) km 4 825,000 3.30 675,000 2.70 6.00
Improvement ol existing road km 10 165,000 1.65 135,000 1.35% 3.00
Bridge m 50 22,500 1.13 27,500 1.38 2.51
Werk shops, olflces and quarlers LS. 8.4% 6.51 i16.00
Total of ! 13.57 11.94 27.51
H. CIVii. WORKS
2.1 River Divarsion Works
Excavation {common) m3 500 35 0.02 30 0.02 0.04
Excavatlon (rock} ma 1,800 120 #.22 90 016 0.38
Excavation [tunnel} ) m3 4,300 7490 8.88 300 2.79 9.67
Concrate {inlet and outlel) m3 240 1.010 0.24 290 0.24 0.48
Concrete (tunns! linlng) m3 3,600 1,080 3.89 1,01¢ 3.64 7.53
Concrete (phig) m3 440 a87¢ 0.38 840 0.37 0.75
Stge! suppert ton 70 12,350 0.86 8,550 0.60 1.46
Roeinforcement steol bar ton 190 10,450 1.89 4,750 0.90 2.89
Conaolidation grout m 1,800 810 t.64 519 0.92 2.56
Colferdam m3 - 29,800 110 3.28 a0 2.38 5.66
Others LS. . 1.94 1.20 3.14
Sub-Total of 2.1 21.34 13.22 34.56
2.2 Dam i
Excavalion {common) m3 6,700 35 0.23 ’ 30 0.29 0.43
Excavation {rock} m3 26,900 129 3.23 90 2.42 5.65
Concrets n3 680,500 82¢q 49.61 600 36,30 85.91
Curtaln gout m 1§,500 1,310 15.07 590 6.79 21.86
Blankst or consolidation grout m 3,450 g10 3.14 510 1.76 4.90
Cthora LS. 7.i3 4.75 11.88
Sub-Tatal of 2.2 78.41 52.22 130.63
2.3 Spillwsy
Excavation {Comnson) 3 2,800 3s 0.10 30 ¢.08 0.18
Excavation (rock) m3 11,200 120 1.34 90 1.0 2.35
Canerste m3 9,940 810 . 9.05 . : 890 §.85 17.990 -
Reinforoement steel bar ton i9g 10,450 2.08 4,750 : .85 3.43
Othars L.5. 1.28 1.08 2.35
Sub-Total of 2.3 13.83 11.98 25.81
2.4 Watsrway
Excavation {common) m3 50 35 9.00 390 0.00 0.00
Excavation (roek) m3 250 120 0.03 90 0.02 .05
Excavation {tunnal) m3 570 740 G.42 300 .57 0.59
Expavatlen {shatt} m3 80 az0 9.07 zo 0.03 .10
Conceste {intake) m3 az 1,010 ¢.03 990 0.03 0.06
Concrete (tunne! lining) m3 275 1,080 0.30 1,010 0.28 0.58
Stoe! support ton 5 12,350 0.06 8,550 0.04 0.10
Reinfercement steel bar ton 4 10,450 0.04 4,750 0.02 0.05
Cthais LS, ¢.10 " 0.06 0.15
Sub-Tetl of 2.4 1.05 0.65 1.70
2.5 Powerhouse .
Excavalion {cammon) m3 30 as 0.01 30 0.01 . 0.02
Excavatlon (rock) ™m3 1,230 120 0.15 , 40 0.1t 0.26
Concrale m3 430 950 0.41 450 041 0.82
Reinforcemant siaal bar ion 22.4 10,450 0.23 4,750 0.1 0.34
Archtaciual works m3 1.2900 1,950 2.39 1,620 . 1.94 4.33
Utifity works L.5. Q.48 0.3% . 0.87
Dhars LS. 0.37 0.30 0.67
Sub-Total of 2.5 4.04 3.27 . 7.31
YToial of 118,67 81.34 200,81
111, METAL WORKS . .
Diverslon cdfosure gale ton 26 109,440 2.85 12,160 0.32 3.17
Sieal conduht Wn 17.8 68,400 1.20 7,600 0.13 . 1.33
Guard valve tan 2.7 188,100 0.5% 20,800 0.06 0.57
Ouwtlet vaive fon 4.1 188,100 0.77 20,900 0.09 0.86
Intake gate ton 5.2 115,280 0.60 12,920 0.07 0.67
Intake lrashracks ton 1.7 76,950 0.13 8,550 0.01 - 0.14
Panstock ton 12.6 68,400 0.86 . 7,600 0.10 0.98
Drafi tubs gate fon 2.4 108,440 0.28 12,160 ° 0.03 0.29
Total of i1 7.18 0.8% 7.99
IV. FLECTRICAL WORKS L5 . 18,90 2.10 21.00
Total of | to IV 160.32 26,18 256.51
V. COMPENSATION 0.00 ) 10.70 10.70
Vi, ENGINEERING SERVICE 20.52 5.13 ' 25.65
Vil. GOYERKMEKT ADMINISTRATION 0,00 ' 12,83 - . 12.83
Vitl. PHYSICAL CONTINGENRCY 27.13 ) i8.73 ’ . 45,88
GRAHD TOTAL {(ANAHCIAL) 207.97 143,58 361.55
GRAND TOTAL {ECONOMIC) 207.87 114,82 322.590
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Table 5.22 Principal Features of San Vicente Dam

Purpose
Catchment area (kmz)

Regervoir
Flood water level (EL. m).
High water level (EL, m)
Low water 1evel-(gL. m)
Gross storage (10 m3) _
Storage for water utility (106 m3)
Reservoir area at HWL (km*)

Dam
Type
Crest elevation (EL, m)
Crest length (m)
Crest width (m)
Height (m)
Upstream slope
Downstream slope
Embankment volume (m3)
Spillway
Type
Design flood (m3/s)
Crest elevation (EL. m)
Crest width (m)
Energy dissipator

Diversion
Type
Design flood (m>/s)
Channel length (m)

Waterway _
Maximum discharge (m3/s)
Intake s8ill elevation (EL. m)
Length of Waterway (m)
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Irrigation

10,2

Farthfill
74
355
8
30
1:4,0
1:3.0
384,000

Non-gated open chuteway
120
69
12
Stilling basin

Open channel
50
320

1.6
56
180



Table 5.23 Project Cost of San Vicente Dam

Foreign Portion Local Portion Total
Work ltem Unit  Work  Unit Price Amount Unit Price  Amount Amount
Quantity (Pesos)  (Mil.P) (Pesos) (MIl.P) {Mil.P}
. PREPARATORY WORKS ]
Access road {New) km 1 350,000 0.35 300,000 0.30 0.65
Improvement of existing road km 5 70,000 0.35 60,000 0.30 0.65
Work shops, offices and quarters LS. 2.83 1.94 4.77
Total of | 3.53 2.54 65.07
1. CVIL - WORKS
2.1 Rlver Diverslon Works & Watorway :
Excavalion (common) m3 5,800 15 0.08 15 .09 0.18
Excavation (rock) m3 19,600 60 1.18 40 0.78 1.96
Conerets m3 400 800 0.32 700 0.28 0.60
Reinforcement steel bar ton 20 10,450 0.21 4,750 .10 0.31
Cofferdam m3 5,000 30 0.15 20 0.10 0.25
Others LS. 0.20 0.14 0.34
Sub-Total of 2.1 2.16 §.49 3.64
2.2 Dam )
Excavation (common) m3 34,600 15 0.52 15 0.52 1.04
Excavation (rock) m3 23,000 60 1.38 40 0.92 2.30
Embankmant (filter) m3 9,600 65 0.62 55 0.53 1.15
Embankment (earth) m3 326,400 30 9.79 20 .53 16.32
Embankment (riprap) m3 48,000 90 4,32 g0 4.32° 8.64
Curlain grout ™ 5,300 1.,31¢ 6.94 8490 313 10.097
Blanket or consolidation grout m 1,600 910 1.46 510 - 0.82 2.28
Othors LS. 2.50 1.68 4.18
Sub-Total of 2.2 27.53 18.45 45.498
2.3 Spiliway
Excavation {Common) ma 5,000 15 0.08 15 0.08 D16
Excavation (rock) m3 19,900 60 1.19 40 0.80 1.99
Concrete m3 3,830 800 3.08 700 2.70 5.78
Reinforcement steel bar ton 77 10,450 0.80 4,750 0.37 o1z
Others LS. 0.52 0.40 0.92
Sub-Total of 2.3 5867 4.35 10.02
Total of H 35.35 24.29 59.64
111, METAL WORKS
Steel conduit ton 5 68,400 0.34 7,600 . 0.04 0.38
Guard valve ton 2.4 188,100 .45 20,900 - 0.05 0.50
Cullel valve ton 3.7 488,100 Q.70 20,900 0.08 Q.78
Intake gate ton 2.3 116,280 0.27 12,820 0.03 0.30
Intake Ytrashracks ton 0.3 76,950 0.02 8,550 ¢.00 0.02
Total of I 1.78 0.20 1.98
Totat of | 10 W} 40.66 27.03 £67.69
V. COMPENSATION 0.00 0.45 0.45
VI. ENGINEERING SERVICE 5.42 1.35 6.77
Vil GOVERNMENT ADMINISTRATION 0.00 3.38 3.38
Vilt. PHYSICAL CONTINGENCY 6.91 4.83 11.74
GRAND TOTAL (FINANCIAL) 52.99 37.04 90.03
GRAND TOTAL {ECONOHIC) 52.99 29.95 82.94
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Table 5.24 Principal Features of Santor Dam

Purpose Cattle farm and Irrigation
Catchment area'(kmz) 11.3
Reservoir '
Flood water level (EL. m) 98
High water level (EL, m) g5
Low water level (gL. m) 85
Gross storage (10 _3) 5.3
Storage for water utility (106 m3) 4.7
Reservoir area at HWL (km“) ' 0.8
Dam
Type Earthfill
Crest elevation (EL, m) 100
Crest length (m) 240
Crest width (m) 8
Height (m) - 23
Upstream slope - 1:4.0
Downstream slope 1:3.0
fmbankment volume (m3) 139,000
Spillway
Type ] : Non-gated open chuteway
Design flood (m>/s) 150
Crest elevation (EL. m) 95
Crest width (m) 15
Fnergy digsipator Stilling basin
Diversion
Type Tunnel
Design flood (n°/s) 70
Tunnel diameter (m) - 2.4
Tunnel length (m) 100
Number of tunnel (lanes) 1
Waterway . .
Maximum discharge (ms/s) 0.56
Intake sill elevation (EL. m) 84
Length of Waterway (m) 100
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Table 5.25 Project Cost of Santor Dam

Forelgn Portion Local Pottlon Total
Warl ftem ~ Unit  Work Unit Price Amount - Unit Price - Amount Amourit
Quantity {Pasos) (MIL.P) (Pasos)  (Mil.P) (Mil.P)
I. PREPARATORY WORKS .
Access road {New) km 2 350,000 0.70 300,000 0.60 1.30
Bridge m 10 12,000 0.2 14,000 0.14 0.26
Work shops, offices and quarters LS. 0.85 0.62 1.47
Total of | 1.67 1.36 3.03
11. CIVIL WORKS
2.1 River Diversion Works '
Excavation {comman) m3 900 15 0.01 15 0.01 0.02
Excavation (rock) m3 3,600 60 0.22 40 0.14 0.38
Excavation (tunnel) m3 - 790 670 0.53 300 0.24 0.77
- Concretg (inlet and outlet) m3 50 800 0.04 700 0.04 0.08
Concrete (tunnel lining) m3 340 1,220 0.41 920 0.31 0.72
Concrete (plug) m3 50 800 0.04 . 700 0.04 0.08
" Stael support ton 6 12,350 0.07 8,550 0.05 .12
Reinforcement steel bar ton 19 10,450 0.20 4,750 0.09 0.29
Consolidation grout m 300 910 0.27 510 0.15 0.42
Others LS, '0.18 0.1 0.29
Sub-Total of 2.1 1.97 1.18 3.15
2.2 Dam
Excavation {common) m3 20,900 15 0.31 15 - 0.3 0.62
Embankment - (filter} m3 3,500 65 0.23 55 0.19 0.42
Embankment (earth) m3 122,500 30 3.68 20 2.45 6.13
Embankment {riprap) m3 13,000 90 1.17 g0 1.17 2.34
Cthers . LS. 0.54 0.41 0.95
Sub-Total of 2.2 5.93 4.53 10.46
2.3 Spillway . ) .
Excavation {Commonj m3 2,600 15 0.04 i5 0.04 0.08
Excavation {rock) m3 10,500 80 0.83 40 0.42 1.05
Concrete m3 1,800 800 i.44 700 - 1.28 2,70
Reinforcement stee! bar ton 36 10,450 0.38 4,750 017 0.55
Othars LS. 0.25 0.19 C.44
Sub-Total of 2.3 : 2.74 2.08 4.82
Total of i 10.64 7.7¢9 "18.43
{Il. METAL WORKS
Bivarsion closure gate ten 2-109,440 0.22 12,1890 0.02 0.24
Steel conduit ton 4.4 68,400 -0.30 7,600 0.03 0.33
Guaid valve ton 1.7 188,100 0.32 20,900 0.04 0.36
Outlet valve ton 2.6 188,100 0.49 20,900 0.05 0.54
intake gate ton 0.5 116,280 0.08 12,920 0.01 0.07
intake trashracks ton 6.1 76,950 0.01° 8,550 0.00 - 0.01
Total of 1 1.40 0.18 1.58
Total of 1 to il 13.71 8.30 23.01
V. COMPENSATION 0.00 0.38 0.38
Vi. ENGINEERING SERVICE 1.84 0.46 2.30
Vil. GOVERNMENT ADMINISTRATION 0.00 1.15 1.15
VI, PHYSICAL CONTINGENCY 2.33 1.69 4.02
GRAND TOTAL (FINANCIAL) 17.88 12.98 30..86
GHAND TOTAL {(ECONOMIC) 17.88 10.29 28,17
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Table 5.26 Principal Features of Carmencita Pond

Purpose _ ' Cattle farm and Irrigation
Catchment area (kmz) 0.8 at damsite and 16 at Intake site
Reservoir : -

Flood water level (EL, m) 58

High water level (EL. m) 57

Low water level (EL; m) 48

Gross storage (10 3) ' 1.4

Storage for water utility (106 m3) 1.2

Reservoir area at HWL (kmz) 0.23
Dam :

Type : Earthfill

Crest elevation (EL, m) 60

Crest length (m) 270

Crest width (m) 8

Height (m) . 18

Upstream slope 1:4.0

Downstream slope 1:3.0

Embankment volume (m3) 119,600
Spillway

Type ' Non-gated open chuteway

Design flood (w3/s) - 15

Crest elevation (EL. m) 57

Crest width (m) 7.5

Energy dissipator ' Stilling basin
Diversion .

Type Open channel

Design flood (m>/s) 10

Channel length (m) 130
Waterway

Maximum discharge (m3/s) 0.15

Intake sill elevation (EL. m) 47

Length of Waterway (m) 120
Transbasin channel

Design discharge (m3/s) 0.1

Channel length (m) 900
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Table 5.27 Project Cost of Carmencita Pond

Foreign Portion Local Portion Total
Work ltem Unit Work  Unit Price Amount Unit Price Amount Amount

Quantity  (Pesos)  (Mil. P) (Pesos)  (MIL.PY (ML)

|. PREPARATORY WORKS

Accass road (New) km 0.5 350,000 0.18 300,000 0.15 0.33
Work shops, offices and quarters LS. 0.52 0.41 0.93
Totsl of | 0.70 0.56 1.28
fl. GIVIL. WORKS
2.2 Dam o :
Excavation (comman) m3 26,100 15 0.39 15 0.39 0.78
Embankment (filter) m3 3,000 85 0.20 55 0.17 0.37
Embankment {earth} m3 101,600 30 3.05 20 2.03 5.08
Embankment (riprap) m3 15,000 20 1.35 90 1.35 2.70
Others LS. 0.50 0.39 ¢.89
Sub-Total of 2.2 5.49 4,33 9.82
2.3 Splliway
Excavation {Common) m3 200 15 0.01 15 6.0t 0.02
Excavation {rock) m3 3,600 80 0.22 40 0.14 0.36
Concrele m3 4090 800 0.32 700 0.28 .60
Reinforcement steel bar ton 8 10,450 0.08 4,750 0.04 012
Others ) LS 0.06 0.05 011
Sub-Total of 2.3 .69 0.562 1.21
2.4 Watarway )
Excavation{common) m3 3,000 i5 0.05 15 0.05 0.10
Concrete m3 180 800 0.14 700 0.13 0.27
Reinfoicement steel bar ton 9 10,450 0.069 4,750 0.04 0.13
Others LS. 0.03 Q.02 0.05
Sub-Total of 2.4 0.31 0.24 0.55
Total of U 6.4% " 5.09 11.58
Itl. METAL WORKS )
Guard valve ton 0.03 188,100 0.01 20,900 - 0.00 0.01
Quilet valve ton 0.05 188,100 0.01 20,900 0.00 0.01
Intake gate ton 0.2 116,280 .02 12,920 G.00O 0.02
Intake trushrack ton 0.05 786,950 0.00 8,650 0.00 0.00
Total of I 0.04 0.00 ¢.04
Total of | to IIf 7.23 5.85 12.88
V. COMPENSATION 0.00 .08 0.08
V1. ENGINEERING SERVICE : 1.03 0.26 . 1.29
Vil. GOVERNMENT ADMINISTRATION 0.00 0.64 . 0.64
V111, PHYSICAL CONTINGENGY 1.24 ) 0.99 2.23
GRAND TOTAL (FINANCIAL) _..9.50 7.62 " _17.12
GRAND TOTAL (.ECONOMIC) 9.50 6.18 15.68
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Siffu Block No. | 1,6915 ]| 1,6077 | 1,7200] 17200 1,7785] 1810.0] 1,869
Sitfu  Biock No. 2 6450 1,54i.3 | 1,7300} 1,7300] 1,8409 1,900 2,120.2
Siffu Block No. 3 00 4045 5400 6135_.5 962.61 |,1700| 1,3286
Siffu Block No. 4 9656| 4,250.21 4,9500] 4,950.01 49500; 50439 52357
liagan Block No. | 4200| 5893 &779| 9906 11683 | 1,3544] 15318
Magat Block No. | 5,8%8.6| 9,057.7 [12,8665115,083.5 | 17,256,9 | 18,996.1[20,825.0

Fig. 1.5 INUNDATION AREA ESTIMATED UNDER PRESENT
RIVER CONDITION WITH MAGAT DAM

DA- 111




{1) SWYQ 3AILDILSOHd HLIM 37404 H3IAMW 9L "Bid

lurdt  BONTAOLG

om _om oa om ou e . ou. om ow o on’ op om S e @ g o o w e o020
] — x .
RN WYLIVE 20 DN i
? pm
N .
. w o =Y ﬂ 1.1
A L
\\ YD BN oome YD erivom
WARIE AYOORVL, & OWOT | AL -
) Iy
I .._nt_.o.u..:.._ m AYG KYGHVOAVE
d J
. oox
2 .W.n
#78 SIVTYRL 0O
ooy
“\
&
5 oo
JE—— E]
WYG &7 Rl £
uﬂmh . - ry : .m.-.n )
] A i ooe
___m\ ’ »
Mﬁi R0 ¢ oN CAa
\ Nw.: \ i
\ 908
£ L
-r )
R R wya “svd
2 & o8
o
¥ re——————— X
\ AYQ 39K OO .ﬁ\
rd e rtiv,)
\ ) \
ooit
\\ WG 19K 0omD \ h
£ oo
LILE] _ﬂ —HHm
\ WIME HYATHYS 4G IROT
ooty

¥3AIN T1SYd ONY HIAIY NYONYNRBYN TH3AIY Ovivivik "HIAI OJIHD

(=) ROIATAZIY

DA~ 112



{Z) SWYd JALLDIASOHd HEIM ITH04d HIAH o1 Dig

TRiM} FSNVISIC fatd; 3DINVISIa £TwWN) 3ONVIBIC

Qf 02 ot C CF 444 o2 o 0 jei-] =2 oF oF oz o o

Y T T T T T t Y 13 Y T
4IAIY VOTEYE J0 .uzf
ool \.ltl..\l.\ oot ” u 00
002 . 002 ve & 00z
(s _
i
€4 WYQ ¥nd¥nNid
=
ooz mm oof ooE
it
Y — >
m ey m
2 _“ mYQ Yovave ”
™ _ F
O0P =< oor < SOF
\ = & _. =
Fay g 2 u_ E 24
o/, =~ WYG NYLIYE
F-y | NI
N H 2 “m
[eled e m_, oag _“ o0g
— ) 5 Rl ’ T [T
VG NVCANY ¥ < il
4y 4
Lt - oog 0%
00l 00L 0oL
ud VIS
HIAIY WYLIVE 40 ONOP - :
oo 008 oo8

H3IAY vovavd

006 . . . 00

% §'0g vis) . . (THX (L YiS)
HIAY QORI O GNP H3IAIM ODIHD 20 -INDP
ooot

¥3AIY NVANNVL - - - g3AE  NvLws o

LERNE]

tw)
DA~ 113




(€} SWYA 3AILDIASOHd HLIM ITA0Hd HIAIM 81 Bt

{'WX} IONYLISIO
o ) o3 oF ok oz ot
HBAE GOLOLYN JO ONNP
\\\M\ 7
£ oot
HYO HYOVOMDDY A
A— 0oz m
§ : m
5
| 3
- i =]
WYC OVNYDINONL - . hnvaaniniv z
= e Q0% _
S . 5
& 3
3
2
=
F-4 Fy
<& 2 oov
K4 &
x o
g »
B ~ ¢o3
= =
TWR15) ¥i5)
"HIALY NVAVOYD 40 ONDP
- 00s
ANANLYN ONY - H3AIM  OVHEY23NONL

H3AIY

WY AONVLSID

— 0

HEIAH OHNUNMWI L0 OO

N
[ 3

\\ _ 00

iy AvO ovlig m
! m
FVO dvave =
= ooz 2
. v e o m
E WY0 03uvd 2 g :
ny & x g
© & 5| “SwE e =

. L 5 : oot

< S )
)
4 Ay 2
® 3 TGN 5 #9 Vi8]
. > HIAIY NVAVOVD S0 "IONOM
[+1s1 ]
HIAIY NYNYYHVd ANV H3IAIY ONOHMWWT " B3AI G3Nvd
) ("W}  FINVLISIC
ce 0z 09 o

001
N e
i o
f 002 m
WYC KORWNG g
(TN it TTAS ) HIAIN KVYAYOYI 20 ONAP m..

(o141

H3IAIE  NOWWNG

DA- 114



{r) SWYQ JAILDILSOHd HLIM 313084 HIAMM

IWRE BONYLEGD
et o [X1] o o0 ot o [ o o9 ot ot oz ot "
T Y u T T T T o T s T v
|ll|||||.lllll.‘
-l|l|.l.|.1\l|||-!
—— ool
ooT
(a3
-
LT IR R nwa 1°oN DIIYR *
-1
H]
oot 2
]
oor
_ 1]
[ —
TWNI0Z VIB)
HIMH WYAVEYD JO 'DROP
1.0
d3nl oYK
UEN) BOHYLEIG
on on 2% on o el oz oL o9 -] ob o -1 ot .
v . * - T T v T T
oo
]
WY (V30N DddIE ooz [
£
o AVD (8 )1ON NIZIE =
[ = -
ooE
3
P70 3°0M Nddig
oow
oon
J
T 1WA 108 ViE)
YN MYAYEYD 0 DNOP
pog

YIANY nddg

g "Big

1wyl IONVLIED
ar o oE =

T Y

\

-

oot

\ ooz
\l’
L5
\ 3 o008
:m WYD  INIOYMOL
\ It
il
" ooy
o
[N R T TTT-N]
YREAE WTAYDOYE 40 ‘DMND
WIAY WINYWNL
W) IDUTLEIO
o [
£
ool
\ :
Q02 m
. -
1 »
M riy ES
<
k4
oot B
I K T
\ porp el |
cob
(el OV YLD )
HIAN NYAYO¥D 40 " IHOT
oos

H3AIM NYNYNYIVNId

(5 A3

DA~ 115



OF

A

om&

() SWYQ SAILOIMSOBd HLIM ”m.___momn_ H3AIE 9L Big

wx) FINVLEIQ

9l 02 o1t 001 - 08 08 oL o9 o8 oy og 0z ol 0
T T T T T T T T T T 7 v T T L T
HIAIM NVONNEVSIO 40 oRAp \\\w ; R
NYQ 19N NYDY Tl L .
: . \ MENH NVAGY 40 "oNAr
\ X h____ ool
: £ 3\ wva z«%S%W\
_— rd A =
| A
k —t 4 00z
e Ly _llllllllig . !lllj!lll'g
\_._ = ] 2 i} YO NYENY TILYD RYQ 1ON WvagY :
il &, i o 4
. ' MY ToN NvovH & N 2 : oo<
el LS ] &
¢ n_“ &/ & &
\w_v,.w O 2 h.,v .w..w AYQ 2'oN NYABY
hd \\ .nu. & X LT
2 ES
2
u Fg
i o0s
1
|
‘- |
WY¥d RN NYDY T

009

i
0oL

. (WM #12 "Yist

. HIAIY NVAYSVD 20 "ONOP
gIATT NVONNEYSId GNY 93AIY NYORYIVIVD ~ USAIY NYNgv 008

d3AIH  NY OV T

"A3N3

(33}

DA~ 116




o)

(9) SWVC FAILOIJSCUL HLIM

toa) or [ 5] L) [ ] 1
3 1] H
L ek on 73] ot o8

ikl
T

ted} goNvyigia

o o
T T

ATI0Hd HIAIM oL ‘Big

1k

o2

¥ ¥ ~T

" LU Y] q»ﬁa‘lwwlix?z:_aqa

1]

EEBAIR QYN S0 THNAP

NY¥YQ oW OVA-0YL

FAAIY QUAAYN 4O "m0

R R ]

e

—=

WIAIE AVNIS 20 . I -
HIAId TRVETR 40 oRnT L / &
o/ TR YLD

WO (VI TN LN Q

ey >

3 S — N

WYG (9] 1'°H AIWITY &

#v0 FoN LATT

aood

[+]] ]

oow

Q
2

cod

4

|

LT
WRAIY NYAYEYD 40 -DWnh

aoen

oot

TUIAIE ONNLYW ONY WA LINAIY @ 83AI8 OVL-OVL 7 H3Ad 34 VANVS & NU3AWE IVOWA

octt

>

3

-
t= ‘AR

DA~ 117



(&%) ITNYLEID

1
i e 2o0s
\ oo
oos
m
<
>
ho
_ 009 3
=
z o
7 [o . _‘ 3
Ey ‘_ 2
=
(=]
.| - NvO enviva
=] 00l
~
=
(W) §52 ViS)
HIAE 25 °VAS 40 "oNnE
008
H3AH ONVIVIN
{wd) IDHYLE G
of "oz o 0
T T - ooz
oot
m
r
m
® z
i [e1s.-] s
2 x
= z
= Wva AvNFE 2
<
2 13-
fwy 1 "YA5)
Y3AY 34 °vis 40 TONpE
0oL

-d3ME AVYNZS

(2) SWYQ 3ALLOISSOHd HIIM 3TU4OHd HIAM 9L Big

(siM) IDNVLIBIO

oy og o o o

T T L F

[#3) JONYLSIO

.OE 02 Of [»]

T L3 T

L

oot

a1 4

{
\.“LT%FL_
v oW ovng

oog

HO1LvA23

[+]ul:)

tud)

S
WYq 20N ovIIngl

els F 3

EqQN.oz .
ZNHD wiG

008

cog

: CWA 'L "YIS)
HIAIN 34 VANVE 4O ONNDP

{"wX GOt "VIS)
B3AM AVEVIN 40 "ONOP

[slele]]

HAMY Zn¥D VLS

H3AN ovIngd

DA~ 118

(Wl NOTLYAI TS




Ory it
?

(g) SWVG JAILDZdSOHd HLM 3TH0Hd ¥3AlH ¢ “Big

rwy AONYLEIC

Citr OO 068 oes LK o8t L1 Ave CEE
T

0%

T Y T T T T ¥ Y T T

YIA NYIVOOV 40 .oz_.z.v

HIAE NYNTIEIQ 20 OHOr e
\‘\I\ILOOu

/]

|
\ i g V) HYIvOoY
ol i

coz

U 168) AvIvaay

CoE

[ =

/

WY3 WvaTinaig

oov

(RY0 JYMNOOH
NYNDISVD

o0oR

oon

WG NOANQID

[+ 7

oce

[ )

Qoe

YIAIE NYAIRBIG ANY H3AIY WYIVAAY ' H3IAIM NVAVOVD

o001

NOILYA3 T3

w)

DA~ 119



LOCATION MAP
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Fig. 1.7 LOCATION MAP OF RAINFALL AND RUNOFF GAUGING STATION
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Specific Runoff

0.20

| ;

0.18 S STATION RIVER DRAINAGE AREA
[ 1] Minanga llagan 1,565 km?
|
: ; 2| Oscariz " Magat 4,150
! ! | 31 Pangal Cagayan 4,244

C.16 ; i : [
| |
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| 1>

ol L1 |

[
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Duration {9%)

Fig. 1.8 RUNOFF DURATION CURVES AT SELECTED GAUGES
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(8] W =
PEAK RUNOFF (m 3/%)
S
saxl® 05 2 5 10 25 50 100
POINT
BP - i 3,950 8,200 8,100 9,280 10,280 11,600 12,650
apr. 2 3,780 6,180 8,000 9,380 10,800 1,960 | 13,080
BP - 3 4,380 7,000 3,280 10,880 12,880 | (4,600 | 16,380
8P - 4 4,000 6,760 a,300 11,050 12,980 13,160 15,700
BP- 8 2,500 3,760 8,250 6,360 8,000 3,200 | 10,800
| .
BP - & 1,980 2 580 3,800 3,950 4380 | 4700 8,160
BP - 7 1,000 1,480 2,000 2,400 2,500 g 3,200 3,600
BP - 8 L 1,600 2,800 3,780 4,400 5,250 8,860 8,480
BP - 9 2,100 3,400 4,80 8,480 6,700 7,860 8,880

Fig. 1.9 DISTRIBUTION OF FLOOD RUNOFF UNDER PRESENT’
RIVER CONDITION WITH MAGAT DAM
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ILLAGAN RIVER
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o
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CAGAYAN RIVER 0
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PEAK RUNOFF  (m %)
RETURIY
Base EERIOD | 10 25 50 100
POINT .'
BP- | 17,000 19,860 21, 400 23,000
BP.2 17,000 1,500 21,400 23,100
BP. 3 17,000 19,500 21,400 23,100
BP . 4 15,700 17,100 9,700 | 22,400
BP-. 3 7,900 10,200 1,200 Lrs.wo
BP. & 4,030 5,000 ] 0 6 480
e -
BP - T 2,680 3,200 3150 4300
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8P -9 a,080 | 9,900 1, 500 12,800

Fig. 1.10 D_lSTRIBUT!ON OF .FLLOOD RUNOFF UNDER FLOOQD CONTROL
SCHEME WITH: CONFINING DIKES AND MAGAT DAM
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No. | Nome of Dam o
I GUISING [
7 | BULAGAD LEGEND o | N
3 ] SAN Lwis 0 = DAMSITES OF SMALL 5 E "L
4 | ASASSI DAM @ [ b
s NATIALAN 8 : SELECTED DAMSITES IN z b J
SCREEMING & ak i
§ | MAGOSOD 6 = POND SITES 4 3 l
7 | ManALD = : Fhime s o Wan
s | maRrosBoOB A = SELECTED POND SITES ] °L5 “J‘:"MJ‘}\} &’;
9 | 5TA. BARBARA IN SCREENING &4 \,«\gzvf‘ﬂ & \ '
1o | savo N al 3‘ >
11 | SAN JUAN ",i ‘Sz’:j\g fE
2 LIWAN NORTE . e,
13 | KINAMA ?‘ —_
14 | LIWAN WEST 1= —~ \
15 | SANTOR ! \[\ )
15 | MAGLATAG ! (L ANy l
17 | MAGLATAC 2 d \ ;NJJ
18 | MINAGBAG 11\/ \ff (
19 | LaguiNpDaY “r- N
20 | BuUBYG @ J
21 | SAN VICERTE 4
22 | 5T0. ROSARIO hﬁ% L
25 MALUIL k > %\\
24 | CARMENCITA g\‘g—e\qn’ §
25 | MIGUEL L :3:;-/ 3\ {
26 | MANGGA "_drC %‘E\-{"’
27 | MALALAO f’i"w’\.sr;;ffaé\\
28 | TuRoD . SR
29 | RANG-AYAN | 2 ™
30 | RANG-AYAN 2 | F J&‘"“é
31 | SINAMAR r
32 | sAM RAFAEL : ;)}J\(\Li\;‘\\/f
33 |'MATUSALEM I~ ‘{:_”L—}:{‘& , (0 N
s YL
34 | EDEN y T
35 | MAPAPI i ’)(:g z;aj ‘{?;”?
316 | MANGCURAM '-"‘?‘Jj j‘:’)ﬁ\ij’r{vf“'é‘a\bfhf:\]
37 | Pasa 38~ | R N
38 | Fuvo =8, =] i ff/ N £y e
39 | YEBAN gy ) 2’
, iy 2
40 | SAN FRANCISCO V)‘JU’ ‘?‘L,;-;\
41 | SONG SOHG | i) i
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44 STA.MARIA
45 CALAOCAN
46 | BANNAWASG
47 LINGLINGAY
48 COLORALDO
49 | LourpEs
50 | SALVACION
51 | SAN FELIPE
52 | BACRADAL
53 | SAN SEBASTIAN
54 8ELLO
55 | FERMIN
356 | AN MARCOS
SCALE
16 ZOKm.

i il
Fig. 2.1 LOCATION MAP OF SMALL DAM AND POND
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Fig. 4.2 COMPEMSATION COST FOR DAM DEVELOPMENT
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Benefit
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‘A for Floed Spoce
2994 MCM
8,000 (?OOMCM for Flood Spage )
244MCM (150 MCM for Flood Spacel
. E
233MCM (139 MCM for Filood Space}
194 MCM ([ 1IOOMCM for Flood Space}
7,000
144 MCM{ SOMCM for Ficod Space}
o Total Saving Storage ( MCM )
T1Siffu Mo. | Matune Mo.l PAlimit No.! | Total
I 41 103 Q0 | 44
2 4t % . 38 e 194
G, 000
3 4| ¥ 35 156 233
4 41 47T 156 244
5 41 a7 156 294
6 41 149 156 348
) 1 :
MNote [ x%; Matune Nol daom (F/S Scale)
5,000 .
5,000 6,000 7,000 8,000
Cost (x 10°% &)

Fig. 5.3 BENEFITS AND COSTS FOR ALTERNATIVE
SPACES OF MAGAT RESERVOIR
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Fig. 5.4 BENEFITS AND COSTS FOR ALTERNATIVE SCALES OF DAM
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(P x10%)
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Construction Cost

- Totat

1,900

1,400 , - : :
' 20 - - 30 : 40

Max. Discharge from Chico River to Mallig No.2(m3/s )

Fig. 5.5 OPTIMUM SCALE OF TRANSBASIN TUNNEL
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