Table 5.8 Economic Project Cost for Framework Plan

Work item Unit Work Unit cost  Amount Remarks
quantity (B) (R mil.)
I. CHANNEL WORKS
1. Main Works - - - {21,124)

Preparatory w. l.s. - - 1,361 8 Z

Dike embankment w.,  km 482 - 7,409
Embankment (1) m3 102,900,000 58 5,968
Embankment (2) - m3 13,100,000 110 1,441 High dike

Revetment w. km 45.1 - 904 : :
Revetment (1) m2 739,000 820 606 for low w. chan.
Revetment (2) m2 488,000 610 298 for high w. chan,

Narrow excavation w, m3 43,200,000 94 4,061 :

Cut—-off channel w. km 34.5 - 3,487
Excavation (1) m3 52,800,000 45 2,376 for main Cagayan
Excavation (1) m3 17,860,000 45 801 for tributarites
Revetment {3) m2 516,000 600° 310

Bank protection w. km 112.3 - 550
Revetment (3) m2 £38,000 60G0 503
Croyne unit 1,880 24,900 47

Drainage sluice w. unit 720 626,000 451

Bridge w. m2 24,800 5,950 148

Miscellaneous 1.s. - - 2,755 15 Z of the above

2, Compensation m2 - - (225)

Dike m2 24,600,000 5.7 140

coc m2 11,300,000 5.7 64

Others m2 3,590,000 5.7 21 10 %

3. Engineering & Adm. ~ - - (3,169)

Engineering i.s. - - 2,112 10 % of (1)
Administration 1.s. - - 1,056 5 % of (1)
4. Contingency 1.s. - - (3,678) 15 7 of (1+42+3)
Total - - ~ 28,196
I, DAM WORKS
1. Main Works 1.5 - - (4,310)
Cagayan No.1 “l.s. - - 991
Alimit No.1 {A) 1.s. - - i,343
Ilagan No.l l.s ~ - 1,412
Siffu No.1l (A) 1.s. - ~ 342
Mallig No.2 l.s. - - 282

2. Compensation l.s - - (139)

3. Engineering & Adm. - - - (656) .
Engineering 1.s - - 437 10 Z of (1)
Administration l.s. - - 219 5 % of (1)

4. Contingency l.s - - (1,033) 20 7 of (1+2+3)

Total - - - 6,198

GRAND TOTAL - - -~ 34,39
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Table 5.9 Principal Features of Framework Plan

1) .Channel Works

a)
b)
c)
d)
e)
£)
g)

Dike embankment works:

Revetment works (45.1 km long):
Drainage sluice works:

Narrow excavation works:

Cut=-off channel works (34.5 km long):
Bank protection works:

Appurtenant facility works:

~ Buntun bridge:

~  QGamu bridge:

— Naguilian bridge:

2) Flood Control dam Works

116,000, 000
1,227,000

m3
m2

720 units

43,200,000
70,600,000
112.3

m3
m3
km

3 bridges

Reconstruction

Reconstruction

Reconstruction

(Dam height: m) (F.C.: MCM)

- Cagayan No.1 45,0
- Alimit No.1(A) 84.0
= TIlagan No.1 69.0
- Siffu No.1(A) 4t .0
~ Mallig No.Z 43.0

3) Compensation

a)
b)

Channel works:

Dam works:

- QCagayan No.1 dam
- Alimit No.! dam
- - Ilagan No.i dam
-  §iffu No.1{A) dam
~ Mallig No.2 dam

4) Project Cost (Economiec):

a)
b)

Channel works:

Dam works:

318
200
382
96 .1
93.4

39,490,000
113,500,000
47,700,000
10,000,000
29,100,000
14,400,000
12,300,000

w2
m2
mZ
m2
w2
m2

m2

¥34, 394,000,000
®28, 196,000,000
B 6, 198,000,000



Table 5.10 Economic Project Cost for Long-Term Plan

Work item Unit Work Init cost Amount Remarks
quantity (8) (B mil.)

I. CHANNEL WORKS

1. Main Works - - - (15,987)
Preparatory w. 1.s. - - 1,030 8 %
Dike embankment w. '  km 480 - 3,451
Embankment (1) w3 59,500,000 58 3,451
Revetment w. ki 45,1 - 770
Revetment (1) m? 134,000 820 602 for low w. chan.
Revetment (2) m 276,000 610 168 for high w. chan.
Narrow excavation w., m3 43,200,000 94 4,061
Cut—off channel w. km 34.5 - 3,487
Excavation (1) m3 52,800,000 45 2,376 for main Cagayan
Excavation (1) w3 17,800,000 45 801 for tributarites
Revetment (3) m2 516,000 600 310
Bank protection w. km 112.3 - 550
Revetment (3) m2 838,000 600 503 _
Croyne unit 1,880 24,900 47 unit in total
Drainage sluice w. unit 720 626,000 451
Bridge w. m2 17,300 5,950 103
Miscellaneous 1l.s. - - 2,085 15 Z of the above
2. Compensation m2 - - (176)
Dike m2 16,700,000 5.7 95
coc m2 11,300,000 5.7 64
Others m2 2,800,000 5.7 16 10 %
3. Engineering & Adm. - - - (2,398)
Engineering l.s. - - 1,599 10 Z of (1)
Administration 1.s. - - 799 5 % of (1)
4. Contingency I.s. - - (2,784) 15 % of (1+2+3)
Total - - - 21,345
I1. DAM WORKS
1. Main Works l.s - - (4,370)
Cagayan No.1 l.s - - 991
Alimit No.1 (A) “1l.s. - - 1,343
Tlagan No.i l.s - - 1,412
Siffu No.1 (&) i.s - - 342
Mallig No.2 l.s - - 282
2. Compensation 1l.s - - (139)
3. Engineering & Adm. - - - {(656)
Engineering i.s. - - 437 10 % of (1)
Administration L.s. = - 219 5 Z of (1)
4. Comntingency 1.s. - - (1,033) 20 Z of {(1+2+3)
Total - - - 6,198
GRAND TOTAL - - - 27,543
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Table 5.11 Probable Flood Discharges (Long-Term Plan)

(Without Project) (m3/s)
Stretch . Return Period {vear)
_2 5 i0 25 50 100
1 6,300 10,000 12,100 15,900 18,300 21,600
2 6,400 11,000 13,700 18,700 22,000 26,600
3 6,100 10,300 12,900 17,800 21,100 25,600
4 5,400 9,400 11,700 16,300 19, 500 23,900
5 3,300 6,000 7,400 10,700 13,400 16,000
6 2,000 3,000 3,800 5,200 7,500 8,700
7 1,200 1,600 2,000 2,700 3,000 3, 300
8 2,000 3,400 4,700 6,700 7,600 9,400
9 2,700 © 4,500 6,000 7,200 9,500 10,600
{(With Improved Narrows and Dams) {(m3/s)
Stretch Return Period (year)
2 5 10 25 50 100
1 6,200 9, 700 11,600 15,100 17,500 20,700
2 6,500 10,400 12,700 17,100 20,200 24,500
3 6,100 9,800 - 12,000 16,300 19,400 23,700
4 5,400 8,900 11,000 15,100 18,100 22,200
5 3,100 5,500 6,700 9,800 12,300 14,700
6 2,000 3,000 3,800 5,200 7,500 8,700
7 1,200 1,600 2,000 2, 700 3,000 3, 200
8 1,800 2,800 3,700 5,700 6,500 8,200
9 2,500 4,000 5,300 6,400 8,300 9,300
Magat R, Siffu R. Chico R.
)| ] a
5 4 3 2 Sea
i 8
Ilagan R.
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Table 5.12 Probable Flood Damage {Long-Term Plan)

(Unit: B 10%)

Item 2 year 5 year 10 year 25 year D50 year 100 year

(Without Project: Constant Property Condition)

Buildings L7 3,000 3,863 5,161 5,809 6,402
Agricultural crops =~ 130 231 286 347 380 424
Livestocks 16 29 36 44 _ 48 53
Infrastructure 1,508 2,580 3,322 4,438 4,996 - 5,506
Sub-total 3,408 5,840 7,507 9,990 11,233 12,385
Indirect damages 170 292 375 500 562 619
Total damages 3,578 6,132 7,882 10,490 11,795 13,004

(With Improved Narrows and Dams: Constant Property Condition)

Buildings 1,529 2,542 3,176 4,264 5,063 5,785

Agricultural crops 99 192 242 305 341 384
Livestocks 12 24 30 38 43 48
Infrastructure 1,315 2,18 2,731 3,667 4,354 4,975
Sub-total ' 2,955 4,944 6,179 © 8,274 9,801 11,192
Tndirect damages 148 247 309 414 490 560
Total damages 3,103 5,191 6,489 8,688 10,291 11,752
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1)

2)

3)

4)

5)

Table 5.13 Principal Features of Long-Term Plan

Channel Works

a) -~ Dike embankment works: = 59,500,000 m3
b) Revetment works (45.1 km long): 1,010,000 m2
c) Drainage sluice works: 720 units
d) Narrow excavation works: 43,200,000 m3

e) Cut-off chénnel works (34.5 km long): 70,600,000 m3

‘f} Bank protection works: 112.3 km
g} Appurtenant facility works: ' 3 bridges
'~ Buntun bridge: Reconstruction
-~ Gamu bridge: ' Extension
- Nagﬁilian bridge: - Extension
Flood Control dam Works (Dam height: m) (F.C.: MCM)
-~ Cagayan No.1 45.0 318
- Alimit No.1(a) 84.0 200
= Ilagan No.l 69.0 : 382
~  $iffu No.1(A) 44.0 96.1
- Mallig Neo.2 43.0 93.4
Compensation
‘a) Channel works: 30,800,000 m2
b) Dam works: 113,500,000 m2
—__Cagayaﬁ No.1 dam 47,700,000 m2
~ Alimit No.1 dam 10,000,000 m2
- Ilagan No.1 dam 29,100,000 m2
- Siffu No.i1(Aa) daum 14,400,000 m2
- Mallig No.2 dam 12,300,000 m2
Project Cost (Economic): B27,543,000,000
a) Channel works: £21,345,000,000
b) Dam works: # 6,198,000,000
Economic Evaluation (Const. propertry) (Vari. property)
‘a) Benefit (B mil./yr) 1,637.0 3,83.1 /1
- Flood reduction 1,564.0 3,698.6 /1
- Bank protection 73.0 135.5
b) IRR (2) 4.8 14.2

/1 aAnnual benefit for variable property: as of 2005
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Table 6.2 Present Agricultural Production in the Basin (1985)

A. Crop Preduction

}‘hysicnllg L‘ropp.im;"'-:"l H(A!‘uested/-z— .’\vermge/2 Pro- /3
Crops Area Intensity Area Yield duction
(107 ha) (%) {103 ha) (eon/ha) (103 tomy
1) Palay - Irrigated ta6.7 /1 180 264. 1 2.63 694
Rainfed 100.3 100 100.3 2.23 224
(Total) 247.0 364.2 918
2) Cornm - Diversifiad Area 10:.0 200 204.0 0,94 192
After rainfed Paddy _20.0 100 _20.0 G.94 _1s
{Total) 122.0 ©224,90 21t
3) Peanut - - 23.7 0.74 18
4) Tobacco . 14.2 100 14,2 0,64 9
3) Sugat cane 0.0 100 10.0 39.20 392
b) Raot Crops {(Sweet Potato) 4.1 173 ' 7.2 64,76 34
7} Vegetables - - 4.4 4.02 18
. 8) Beans - - 2.5 0.34 1
9) Fruit & Nuts 14.4 100 14,4 4. 80 69
10) Coffee 6.5 100 6.5 0.37 2
11) Coconut 4.1 100 ﬁ. 2,12
12} Others 2.0 100 2.0 3.00
Crops Total 4043 3
B, Livesteck Production Unit: 103 head
Annual Change
in No. of
Livestock, Poultry & Total Head No. of . Annual
Dairy Product Population (1984/85) Slaughtered Production
1} Carabac 344 10 28 38
2) Cattle 128 4 9 13
3) Hog 454 16 276 292
4) Goat 47 2 5 7
5) Chicken & buck 3,023 105 7,317 7,422
{103ten)
6} Egg - - - 6.55
. 1032)
(7)) Milk - - - 475
C. Fishery Production
Area Unit Yield Production
(ha) (t/ha) {torfy
Total Fishery Product . 2,725 0,57 1,547
b. Forestry Production
. Logwood
Area Pro uction
(ka?) {107 )
Total Foresiry Product 11,500 715

Source; /[l : Actually cultivated area under irrigation during wet sesason.
/2 : Estimated based on data from BAECON Statistics Division, MAF, RIARS in Ilsgan,
NEDA Region II and field inspection survey,
/3 : Excluding corn area after rainfed paddy cultivation,
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Table 6.3 Number of Livestock and Poultry in the Basin (1985)

(Unit: head)
Province Carabao Cattle Hog Goat Poultry Duck
Cagayan 147,690 22,030 155,960 9,910 653,560 58,030
- Backyard 147,310 17,070 154,270 9,510 648,060 54,180
- Commercial 380 4,960 1,690 400 5,500 3,850
Ifugao 10,150 13,350 34,890 5,230 315,590 3,980
- Backyard 9,840 4,570 34,720 2,670 313,990 3,980
- Commercial 310 8,780 170 2,560 1,600 -
Isabela . 102,640 41,410 138,650 9,860 1,028,250 116,650
- Backyard 102,640 28,610 118,400 9,530 950,300 109,950
- Commercial - 12,800 20,250 330 77,950 6,700
Kalinga Apayao 33,120 18,900 31,310 3,750 129,380 41,180
- Backvard 32,870 16,030 30,250 3,750 127,130 40,580
- Commercial 250 8,870 1,060 - 2,250 600
Nueva Vizcaya 20,890 15,63Q 42,610 9,920 300,980 51,120
- Backyard 20,890 8,620 39,810 9,600 266,680 49,430
- Commercial - 7,010 2,800 320 34,300 1,690
Quirino 15,170 7,820 26,580 6,670 170,650 22,710
~ Backyard 15,170 4,630 26,500 6,580 170,650 21,650
- Commercial - 3,190 - 80 _ 90 - 1,060
Mt. Province 13,200 8,090 22,550 860 121,300 8,130
— Backyard 13,140 7,800 22,500 860 121,300 8,130
~ Commercial 60 2990 50 - - -
Aurora 440 370 1,250 500 790 600
- Backyard 440 370 1,250 500 790 600
- Commercial - - - - - -
Total 343,300 127,600 453,800 46,700 2,720,500 302,400
.= Backyard 342,300 81,700 427,700 43,000 2,598,900 288,500
- Commercial 1,000 45,900 26,100 3,700 121,600 13,900
Source: BAECON
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Table 6.4 National Imrigation System/Project

. Service . ‘ '
Name of System/Project Area(ng)  Time Completed
Existing System 131,480
(1) DPummun River Trrigation System 2,070 Dec. 1982
(2) Zinundungan River Irrigation System 1,760 Jun. 1983
(3} Baggao Irrigation System 1,812 ° Jun. 1983
_(4)_Sblané—Tuguegarao Irrigation System 3,143 Dec. 1979
(5) Pinacanauan River lIrrigation System 1,200 - 1980
(6) Tumauini Irrigation System 3,987 Dec. 1983
(7) Chico River Irrigation System, Stage-I 20,108 Jun. 1986
(8) Magat River Integrated Irrigation _
System 97,400 Jun. 1986
On-going Project 19,317 Anticipated
Completion Time
(1) San Pablo-Cabagan Irrigation Project 2,890 May 1986
(2) Mallig River Irrigation Project 2,427 Jun. 1986
{3) Cagayan :Integrated Agricultural
Develiopment Project 14,000 Dec. 1988
Total 150,797
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Table 6.5 Tirigated Area of Existing NIS

Service : Irvigated Area (ha)
Name of System Area 1985 1984 1983 1982 1981
. (ha) WS DS WS~ DS WS Ds WS DS Ws DS
. Y A P P
1. Zinundungan RIS 1,760 1,726 1,713 1,700 2,173 1,754 787 1,247 1,647 1,249 853
2, Dummun RIS 2,070 1,444 1,370 1,460 1,374 1,460 379 1,441 1,287 1,426 1,292
' /2 /20 /2 22 12
3. Bagpao I8 1,812 1,306 1,051 1,280 _ 964 1,441 451 1,284 688 1,307 912
- Paranan Area 1,263 B48 605 791 537 955 329 835 501 925 491
- Paved Area 549 458 446 489 427 486 122 449 187 382 421
4. Pinacanauan RIS 1,200 290 292 319 279 Z75 279 220 240 222 221
5. Solana - 3,143 - 958 907 972 1,200 1,095 325 551 - -
Tuguegarao 18 .
~ Solana Area 2,829 0 958 907 972 1,106 1,095 210 449 - -
— Tuguegarac Area 314 - - = - G4 - 115 162 - -
' f20/2 20 /2
6. Tumauini IS 3,987 1,447 1,279 1,879 1,872 1,432 302 1,814 1,470 1,965 1,724
/1l: Magak Integrated Irrigation System and Chico River Irrigation System are not
presented because these are just completed in 1987,
/2: under construction (pertial operation)
Source: NIA Regional Office
Table 6.6 Average hrigated Area™ of Existing NIS
Qet Season Crop Dry SEason Crop Annual
Ratio of Ratio of Ratio of
Service Ivrigated lrrigated Irrigated Irrigated Irrigated Irrigated
Name of NIS Area {ha) Area (ha) Area Area (ha} Area Area (ha) Area
1. Dummun RIS 2,070 '1,446 0.70 1,140 0.55 2,586 1.25
2. Zinundungan RIS 1,760 1,713 0.97 l,943£§ 1.10 3,656 2.07
3. Baggo IS 1,812 1,293 0.71 1,008 0.56 2,301 1.27
4. Solana- /2
- Tuguegarao IS~ 3,143 486 0.15 715 0.23 1,201 0.38
5. Pinacanauan RIS 1,200 265 0.22 262 0.22 528 .44
6. Tumauini IS 3,987 1,586 0.40 1,151 0.29 2,137 0.69
Total 13,972 6,789 0.49 6,219 0.45 13,008 0.93
/1: Average for recent five {5) years or after completion of the system. And Magat

|

S b
W |3

¢ "Including third crop

Pump irrigation system
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Table 6.7 Communal Irrigation Systems

Ratio of Irrigated Area

T~34

Name of No. of Service
Province System Area(ha) Wet Season Dry Season Annual
1. Cagayan 37 6,347 0.91 0.98 1.89
2. Kalinga-Apayao 103 5,998 0.59 0.42 1.01
3. TIsabela 34 5,560 0.89 0.18 1.07
4. Tfugao 170 6,473 0.43 0.52 0.95
5. Hueva Vizcaya 233 25,871 0.87 0.78 1.65
6. Quirino 36 4,871 0.31 6.27 3.58 "
7. Mouuntain 543 3,170 0.68 0.97 1.65
Total 1,156 58,290 0.73 0.63 1.36
Table 6.8 Pump Irrigation Systems
Name of Province Humber of PIS Service Area (ha)
1. Cagayan 11 788
2. Kalinga-Apayao 1 30
3. Isabela 21 1,652
4. TIfugao 3 130
5. Hueva Vizcaya 1 32
6. Quirino 3 210
7. Mountain 0 -
Total 40 2,842
Table 6.9 Private Pump Irrigation Systems
Pump Issued System Operation System
Name of
Province No. of Service No. of Irrigated
System Arvea(ha) System Atea (ha)
1. 'Cagayan 889 7,802 456 3,783 -
2. Kalinga-Apayao 236 1,741 g2 419
3. Isabela_ 1,791 17,375 962 4,800
4._ Ifugao 112 708 75 - 568 -
3. Nueva Vizcaya 162 1,996 146 1,849
._6. Quirino 171 1,220 30 629
7. HMountain 4 30 4 30
Total 3,365 30,872 1,825 12,078



1.

2.

3.

5.

Table 6,10 Soil and Land Classification

Note:

(Unit: Kmd)
Land
Capabil {ty
Land Categories Soi1l Series Textural Class Class Areas
Tidal Swamp undifferentiated 1720
Recent River Terraces  Agustin sandy loam R6/U3sE 27
San Manuel sandy loam R6/U3sE 152
San Manuel fine sandy loam R3sf/U2sf 93
San Manuel silt loam RisffU2sf 75
Cauvayan fine sandy loam R3sf/U2sf 133
sub-total 480
Alluvial Terraces Toran clay R1/U3dE 46
Bigaa clay RI/U3df 820
Bantog clay R} /U3dF 37
Bantog clay loam Ri/uzd 77
Pada-pada clay R1/uU3df 29
Taguled clay R1/u3df 321
Taguled clay loam R1/U2d 1,130
Cauayan clay loam R1/U2d 815
Quingua clay loam R2sfU1 55
sub~total 3,330
4, River cut plain Quingua clay loam R2s/U1 167
Piedmont Quingua silty clay loam RZs/U} 172
Quingua silt loam R2s/01 132
Rugao clay loam R2t/U1 87
Bago sandy clay loam Rhst/Udst 401
Guibalaon " clay loam Rist/U2st 39
Nambaran clay loam Rist/u2st 42
Maligaya clay loam R3st/Uzst 75
Umingan loam R3st/U2sE 45
sub-total 1,160
Hill Slopes Alaminos clay loam R6/Udste 1,960
Alaminos sandy clay loam R6/UhsLe 330
Cauayan clay loam R6/U3ste 120
Bolinao clay loam R6/U3ste 152
Ilagan sandy clay loam R6/UAste 2,317
Guimbalaon clay loam R6/U3ste © 555
Guimbalaon clay loam gravelly R6/U4ste 482
Rugao clay loam R6/U3ste 662
Bauang clay loam Ré/U3dste 367
Avoman clay loam R6/Udste 60
Alimodian clay loam R6/U3ste 105
sub-total 7,270
6. Mountainside undifferentiated 14,890
Total 27,300
Laad Capability Classifiﬁations Limitations
B "1 - Highly suitabie 1. s - soils
R - Rice 2 ~ Moderately suitable 2. t - topography
3.- Marginally suvitable 3. .d -~ drainage
U - Upland Crops 4 - Limited arable 4 f - flood
' "6 - Not arable 5. e - erosion

Source:

Soil description for soil series, BF in Manila
Soil map prepared by consultants
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"able 6.16 Present Crop Production in Rehabilitation/Improvement Schemes

Total

Irrigation” Cropping No. ofn

Name of Scheme Irrigated Paddy f;’i;;"d Corn Peanutsll Cultivated  Service Intensily Irrigaiey
Wet Dry  Total o Area (ha)  Area (ha) (%) Farmerg
--__-—‘—-.
1. Dummun R1S. .
2. Cultivated Area (ha) 870 470 1,340 1,200 640 (150) 3,180 2,070 1.54 1,320
b,  Unit Yield (ton/ha) 31 3.8 3.7 2.4 1.0 0.7
¢. Production (tons) 3,219 1,786 5,006 2,880 640 105
2. Baggao 1.8,
a. Cultivated Area (ha} B800. 870 1,670 840 120 (40) 2.500 1,812 1.55 970
b, Unit Yield {ton/ha) 33 3.5 3.4 2.3 11 0.7
¢. Production (tons) 2,640 3,045 5685 2,162 209 28
3. Solana LS. .
a. Cultivated Ares (ha) 445 695 1,140 2,130 430 (100} 3,700 2,829 1.31 1,300
b, Unit Yield (ton/ha) 31 31 31 2.2 1.2 0.7
¢ Production (tons) : 1,380 2,155 3,535 4,686 516 70
4. Pinacanauan R.1S.
a. Cultivated Area (ha) 270 260 530 830 190 (40) 1,850 1,200 1.38 520
b. Unit Yield (ton/ha) 32 3.8 3.5 2.3 1.2 0.7 -
¢. Production (tons) 864 988 1,852 2,139 228 - 28
5. Tumauini 1.S,
a. Cultivated Area (ha) 1,436 870 2,100 2,550 1,270 (250) 5,520 3,987 1.48 1,840
b. Unit Yield (ton/ha) 3.4 3.4 3.4 2.3 0.9 0.7 . :
¢. Production (tons) 4,862 2,278 7,140 5,865 1,143 203
8. Total
a. Cultivated Area (ha) 3,815 2,965 6,780 7,750 2720  (620) 17,250 11,898 1.45 5.950
b. Unit Yield (ton/ha) 34 3.5 3.4 2.3 1.6 0.7
¢.  Production {tons) 12,965 10,252 23,217 17,732 2,736 434

[1:Intercropping with corn.
{2:The average for recent five years of after completion of the System

Table 6.17 Present Population and Household in Rehabilitation/linprovement Schemes

Average Irrigation

i 10/l 2
Name of Scheme Trrigation’ Related Total2 No, of2 Mo, of2 Area per Farm
Area Municipality Popula-  Total Farm Household
(ha) tion Household Household ?ha)
1. Dummun R18. 2,070 Cattaran 6,600 1,200 1,100 1.88
2. BaggaolS. ) 1,812 Baggao 8,600 1,500 1,300 1.39
3. Solana LS. 2,829 Solana 22,900 4,100 3,500 0.81
4. Pinacanauan RIS, 1,200 Pefiablanca 10,000 1,800 "1,400 0.86
5. Tumauini 1.8. 3,987 Tumauvini 23,800 4,000 3,200 1.25
Total 11,898 71,500 12,500 10,500 1.13

Source: /1: NIA Regional Office, Cauayan.
{2: Barangay Population Census, NCS0,
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Table 6.21 Unit Design Discharge

Unit Desigh'ﬂ‘Discharge

Name of Schgme Crepping éfé;;?z;
Pattern-A =~ Pattern—-B

New Schemes
(1) Chico River Irrigation Project Stage II 1.66 1.68
(2) Matuno River Development Project 1.50 1.56
(3) Dbabubu River Irrigafion Preject : 1,22 1.15
(4) zinundungan Irrigation Extension Project 1.48: 1.48
(5) Alcala Amulung West Irrigatiom Project 1.39 1.36
(6) Tuguegarao Irrigation Project 1.10 O.?Q
(7 Lulutan Irrigation Piroject 1.42 1.39
(8) 1Ilagan Irrigation Project 0.95 0.91
(9) Gappal Irrigation Project 1.36 1.33
Rehabilitation Schemes
(1) Dummun River Irrigation System 1.86 1.90
(2) Baggao Irrigation System 1,77 1.77
(3) Solana-Tuguegarao Irrigation System 1.77 1.77
(4) Pinacanauan Irrigation System 1.77 1.77
(5) Tumauini Ifrigation System 1.80 1.77
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Table 6.22 Salient Features of New Irrigation Schemes

Salient Features of Chico Mallig
Trrigation Freject

Sallent Festuret of Dabudy
lecigation Project

- Quantities . P
Varke i — Vorks o Quant it e
. Cropping Cropping Cropping Cropping
Futtsanzh Patrera-® Fatteen-A Fatcern-8
1. Hat Project Atea {(ha) 31,200 31,200 k. Het Froject Area (ha) 1,000 1,060
2., Dam & V..anrvoir_ 2. Dam & Rexervair
a) Require storege volusa (165 m?) 337 480 #) Renuired scorsge voluna (105, mb] 1.0 i3
3. lrrigatisea Facilities {km) 3. Headvorks
2} Diversion canal 2) Diveraion weir (Luw x Ga) 1002
= Open chaanel 1.4 b} Inteke {Fa x K3 x Kos) 2.0xl. 5%t
- Tunael .33
) 4. Errigation Facilities
b} Mszin caoal (ka) 1.5 R
' s L faub ) 2} Hain canal (km) 13.6
L3 teratfaublatersl i .
ersl canals {kn fas.1 b} tareralfsublatecal canals (ke 19.0
d} Bifurcetion {Hos) 5
) (Hos) ¢} Headgatea (Nos) 5
Beadgate . A
e} Headgate (Ros e 4} Turncuts (o) n
£) Turoouta {Ros) 870
R €) Other structures (Rogl} 15
8} Othex Strectures (Fos) 940
$. Brainage Facilities
4. Drainsge Facilities . .
N 8} Hain & Collector dratns (Em) -
a) Hain & Coliector drains (km) 6.2
’ b) Structurss (gos) -
b} Strucrures {Hos) 20
. . 6. D& H roads {ka) 3.6
5. 0 & H roads (km) 335.0
Saliear Features of Zigunduagan
Irrigation Exlension Project
Quanticies
Horks - =
. Croppiog Croppiog
Pattern-A Pattern-B
1. Het Project Area (g} 1,750 n 1,750
{3,510~ {3,51¢)
1. UDaza & Rezasrvoiv
a} Required atorage vehme (105a7} 53.1 w7
3. lirvigation Facilities
&} Haio csnal {kn}) -
b} laceral/sublateral canal (m) 370
¢} Beadgete {Kos) %
4 T 13 Ho.
Saliant Features of urouts (Hos) 4l
Matyno River Irrigation Project e) Qrher atryceures (Nos) 53
4. Draivage Facilicties
Quenticies 2) Maia & Collecror drains (k) -
Wotks Cropping Cropping B) Structures (Wos) -
Patgern=-A Pacgein-B
3. 0 & H roads {ka} n.a
1. Het Project Ares (ha) 12,580 12,680
2. Den & Bexervoir #1 Encludiog exigsing service atrea of Zinundungan RIS.
&} Requited storege volume (105 md) 66,7 5.5
3. Beadvorks
2}  Hansmu Sul?:nt‘l*u(ure_l of Alcala Asulung West
.- Irvigavios Project
-~ Weir {la x i3} 127x2.5
- Intake {Ba x Hx x Hnos) 2.0x1.5x1
Quzarilies
b} Bayombon Works Cropping Cropping
- Meir (1a x 1) S 305x1.6 Bxticro-p Fattecn-§
~ lntake (Bx x Ha x Fnos) 3.85x1. 574
©) Lacog 1. Het Projsct Area (ha) 6,750 &.150
~ Weir {tm x 8m} 5x1.8 2. Pwmp Statics
= lotake (Ba x Bm x Nacs) 1.5x0.822 ) Pump type Varcical nixed flow
% Hoos 2.0x1.0x1 . e Lype
k. lIrrigavion Facilities b) forsl head (a) ».6
a) Hain cinal §) Uoit capacity (w»!/aia) 12
- Existing caaal with rehsb. (a) 2.4 4} Bore {ma} 1,000
- New capal {kn) 538.0 e} Yor of Ooic &
b). Leteral/gublataral canmal 3. Trcigation Fecilities
=~ Zxistipg canal with rehab. (km} 8.6 x) HMiin casal (km} 7.8
— Hew canal (km} 94.8 B) Latersl/aublatersl canals {km} 91.9
) Eradgates {Hos) 2 c) Hradgates (Xos) 2
d) Turnouts {Nos) . 3 d) Turcours {Nes) i70
£} Other srruccures {Nos} 1,3%0 ®) Dther structures (Nos} 120
5. Deainege Facilities 4. Drainage Fecilities
’ ) Hain & Collector drains {km} 194.9 2} HMain & Collecter drains (km) 9.0
b} Structuras (Nos} 80 b} Structures (Hos)
€, 04 H roads {ke) 343.9 5. O & H roads (x=} 39.5
T-49 (to be continued)



{continuation)

saliear Features of Tugusgarso lrvigaticn Froject

salient Features of Gappal
lrrigation Reoject (Case-1}

e e e e e

Quantities
Works Crupplng’ Croppi

Parcern-a

Tactern-®

I. Met Project Area (hal 1400 1,400
2. Pusp Statice
a) Pump type vercicel mixed flow
b) Total heed (=) 2.1
e} Unit eapacity (m*/weind 31.8
2) Bore {ma? 500
e) Nos cof Unit 4
3. Irvigation Facilities
2} Maio canal Cenlb 3.5
b} Llateral/sublatesel cenals (k) 14.9
¢} Headgates {Kos) &
41 Tutooucs (Fosl 28
e} Orher acpuctores (Hos) A4
4. Draivage Faciltities
a) Kain & Colleccor deaian fked 5.8
b) Structurzz {Hos}
5. 03 M roads (in} 1.0
Salient Fearyres of Lulucan Irzigation Preject
Quanciries
Vorks Gegping Crajpping
Pattern-A Farreyn-B
1. Het Project Area (hal 2,950 2,950
2. fwmp Stacion
3} Fuzp L¥pe Yerrical wixed flov
b) Tozal head (a) 6.0
¢} ¥nit capicity (e'fuin} 83.58
4} tore (eml) 00
2)  Kos of Unit L]
3. TIrrigatien Facilities
a) Xsin cacai (¥a) 13.3
3) Lateralfsublateral cazaly (ka) e
<) Headgapes (¥os) -, 16
4} Turnours {Kos) 7
e} Orker structurss (Hosl} 9%
4. Drainige Facilitiex
a} Main & Callector drains (ko) 18.9
%) Stroctures {Fead . &
5. 04& N cnads (xm) 3.2
Salizot Festurves of [lagan Ifrigation Project
Quancicies
Works - -
Cropplng Cropping
Patitin~h Partzen-d
1. Met Project Atea (ha) 3,200 1 1,200
Goseol a0
2. Pump Scation
a} Pump cype Verrical aixed flow
5) Tatal hezd {a) 19.0 15.0
€} Unit capacity {a¥fajnl 124.% 1041
d) PRare {mm? 1,000 400
e} Rox of Usit 5 5
3. Tzcigatitn Facilities
@) Haid canal (ko) 16.9
b} Laceral/sublgteral capals (ka) 46,2
) Geajgates {Nm} 13
4) Turnouts (Nes) 86
¢} Other srructores (Mos) 120
4. Drainage Fzciliries
2} Hzin 4 Coilector drains (ka) 6.0
b} Structuces {Hos)
5. O & H roads (km) 50,6
1 Incivding 2,300 ha of Tuwaruini RIS arca which would be served by

liagan Pyaping Sraticn

QuantiCies
vorks Cropping Cropping
Pattern-A Patledn-§
L. Het Project Ares (B2} 5,800 5,400
i. Pu.ﬂp Sracion
1) Bupp type Yertical mirved flow
b} Tetal head (m} 3z2.9
c) Unit capacity (o?/mio} i18.%
) Rore {mo) 1,000
£} Bos of Unic 5
3. Itvigation Faciligcies
4} Miia canal (kn) 40.3
b Lagerak/aublateral camals {ka} 4.1
)} Eeadgaces (Hos) 15
d} Turasuta (Hos) 120
«) Otder scructures iNas)y 170
4. DBrainage Facilitias
a) Main & Collector drains (kald -
5) Structures (Hox) -
3. O & H roads (km} 3.9
Selienk Featurax of Sappal
Irrigation Froject {Cage-2)
Quantitiss
Vorks Cropping Crepping
Pagrern-A Patteen-b
1. Mt FProject Area (had 4,400 5,000
T, Dam d ﬂesnvchﬂ-
(Required starage voluse 108 a*)
o} Celorado dam 5.4 43t
5) Calzoten dax 41.0 3.5
t} Sta Haria dam 8.1 16.2
3, Ieeigation Facilitiea
a) Readreaches (xm) 9.&
b) Hain ¢anal (xal 3z.1
£} Latecal/sublateral canels (ka}
d) Readpates {Roa) 15
#) Turaputs (Nos) 120
E) Gther structures (Hox} 260
4. Prainege Facilities
a} Ksin 4 Coifactor dtuing Chsl -
3) Stzuctures {(Nos) -
5. 0 & M roads (kal B2.4

.!_\_ salient festures of the dsm and appurtenset facilicles ere showva
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TabIe 6.23 Salient Features of Rehabilitation/Improvement Schemes

Sslient Fealuces of
Dumoun River lrrigstion Syiten

Propoaed Works

Eléllln;
Works
Facilithen Hew
Rehabilitation Conalcuct ion
1. Dan & Reservoir
{1 2
a) Required storage - - 1 s
volune (10% a'}
. Headworks
a) Intske [Bm xHm xHos) 1,302,921 ~ -
‘1. Irrigacion Facilivies
a) Hein canal (km) 0.4 13.3 -
b) Lateralfzublateral 35.7 22.% 2.7
casals {km)
c) Headgates {Hoa} 9 2 -
a) Turnouts (Hos} 85 53 -
&) COther structures (Kos) 194 k[ 1
4. Drainage Facilities .
a) Drainage canals (ko) 25.7 25.7 -
b1 Structures (Kes) ? - -
5. 0 & H rozds
a) Roads {kn} 35.3 29.5 9.7
b) Gravel metalling f(ka} 5.8 129.% 9.7
6. On—Faro Faclticiex
&) Farn ditches (km) 81.5 53.3 1.4
b) Faca drains (ka} - - 13%.0
41 For cropping pattern-A
{2 For cropping pattarn-B
Salinet Features of
Baggac Irrigation System
- Exircing Fropored Works
erks P
Facllities Kehabilitation Hew
ehaod Construction
I. Dam & Reservoir
y . i1 2
a) Required siorage - - 18.1— .=
volume {105 w?)
7. Headvorks
2} Iotake (B xHa x Nos)
— Peved 1.2x1.2x1 - -
— Paranan 1.6xl.4xl - -
3. Irrigation Facilities
a) Hain cansi {xm) 25 .8 9.8 -
b) Laceral faublatecal 3.7 4.0 -
canal {ka)
c) Headgates (Hos) 13 4 -
d) Turnouts (Hos) 76 (%] -
€} Other structures (Noa} i &2 &
&, Draingge Facflities
a) Urainage canals (km) 1.8 134 -
b} Scrucutres (Hos) 2% - -
5.0 & M roads
1) Roads (km) 8.2 3.4 7.9
b} Gravel metsliing (ka} 354 3.4 17.%
&. On-Fara Facilities
4} Farm ditehes (ko) 1k6.0 10z.0 1.0
b) Farm drainr {ko} - - 126.0 -
1 For eropping partern-A
{1 For cyopping pattern-B

Salient featurzs of
Solana-Tuguegarao Llrrigstion Systex

Works

Existing

Froposed Horks

Facllities

Rehsbilication

Hew
Lonptruct ion

1.

~

Puaping Station
n) Pusp type

&) Bore (ma}
) Pump unit (o' /sin)

¢} Fusp unit {Kos)

Irvigation Fecilities
a) Hain canal (xa}

b} Lateral/aublateral
canal (kg)

) Headgates (Hos)
d) Turnouts (Hos}

e) Cther stzuciures (Bos)

- Drainage facilitjes

a) Drajnage canaln {kn}

b} Structures (FHos)

O 4 H roads
2) Roxds (kn}
b} Cravel ezcalling (kn}

. On-Farm Faciliries

a) Farn ditches {he)
b) Faim demine {ka)

{Solana
Stacicn)
Vertical
wixed flov
8 99
4 4
18.4 1.4
25.7 10.9
8 B
&ar &3
i1? 5
1.9 12.8
h 4 -
n.s 16.9
16.9 16.%
i18.7 90.2

Vertical
sized flow

1,000
109
1

79.4
187.9

Salient Features of

Pioacznevan Eerigation Sysces

Works

Existing

Proposed Works

Facilities

Rew

Rehabilitatien

Coastructieon

Feadworks

2) lotake (Bz M= xKos)

Icrigarion Faciliries
4) Main canal (k=)

b) Laterslfsublateral
cansl (ke)

<} Headgates {Nos)
&) Turaouts {Kos)

¢) Gther structures (Kos)

. Drainage Facilities

a} Draingge canals {ka)

L} Structures {Nos)
08 H reads

4} Roads {kml}
5) Cesvel metalling (kn}

- On-Farz Facilities

3) Fsra ditches (ka}
b} fara drains (ka}

1.4x0.8x1 -
23.1 a.2
0.6 6.1
5 H
71 n
1§31 23
2.9 -
25.4 2%5.4
L.o 25.4
34.7 23.9

4%.]
72.0

(to be

continued)



(continuation)

Ssliant Teavures ot

Tupsulnd Kecigacion Syscem

Proposed Yorka

Exiscing
Horky P
Facikicies : [
Lebabilitatica Conatruct ion

1. Dam & Rexervoir

u) Raquired storaga - - (5-?)?—

wolie (106 o'} (4.1=

2. Eradvorks

#) Eotake (B2 xiax¥az) 1.2x0.9x4 - -
3. Basuter- puap (Kox) - - {BOOm= xbunice ]‘]’-;—

{700=a 2 4ooigs)

&, Iyrigetion Facilician

a} Msin canab (ka) 3.5 9.4 -

b) ticecal/sublacesal 2.3 19.8 10.0

tusai {ka)

&) Bandgatan (Hosd 39 1} 3

4] Tornoucs (Nos) 183 40 -

&) Qtber scruccures (Hos) L] Bé []
5. Drainnge Fscilities

2) Draivage canali (iom) 23.3 3.3 -

b} Scructures (Mas) 1 - -
4. 0 & H toads

2} words {i=) 53.0 15.4 38.6

b} Gravel petakling (i) 35.5 16.4 as.é
7. On-Fers acilicies

1) Farn dicches (%w) 118.0 4.2 15.1

%) Farm drains (im} 11.8 4.1 252.0
/1 For the eroppiog pattero-A
{2 For the cropping pattern-3



Table 6.24 Possibly Maximum Irrigation Area
(Dependability of 80%)

Name of System

Service Area Irrigation Area (ha)

(ha) Cropping Paltern-A Cropping Pattern—B
' Paddy Beans Paddy Beans

Dummun: RIS

Baggao 15
Pared Area

Paranan Area

2,070 1,390(0.67) 2,070(1.00) 2,420(1.17) -

1,812 1,790(0.99) 1,812(1.00) 2,308(1.27) -
549  1,030(1.88)  549(1.00) 1,098(2.00) - -
1,263 760(0.60) 1,263(1.00) 1,210(0.96) -

Solana-Tugeugarao Isil- 2,829 3,630(1.28) 2,829(1.00) 3,610(1.28) -

Pinacanauan RIS

Tumauini IS

1,200 2,400(2.00) 1,200(1.00) 2,400(2.00) . -

3,987 2,290(0.57) 3,987(1.00) 3,820(0.96) -

Hote:

-~ Figures in parentheses show multi-cropping index.

- Qut of the Solana-Tuguegarao service area (3,143 ha), Solana area of 314 ha

is abandoned due to change of land use.

- Aanual irrigation area is estimated assuming that present pump capacity

will be restored to the nominal one.



Table 6.25 Unit Cost for Irrigation System

Unit

Unit Cost_(?)

Work Item
F.C. 'L.C. Total
1. Excavation m?
"headworks, earth 25 15 40
large canal, earth 15 i0 25
small canal, earth - 30 30
rock 90 60 150
2, Embankment _ m?
excavated material 15 5 20
borrowed material 40 20 60
3. Backfill m? 15 20 35
4. Reinforcement concrete m? 850 600 1,450
5. Plain concrete m? 800 550 1,350
6. Lining concrete m? 800 550 i,350
7. Reinforcement bar ton 10,600 4,600 15,200
8. Wooden form m? 50 200 250
9. Stone masonry m? 690 560 1,250
10. Concrete pipe m
$400 260 150 410
¢500 360 190 550
4600 450 250 700
$700 550 300 850
#800 780 . 420 1,200
$1,000 910 490 1,400
il1. Gravell metalling w? 20 15 35
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Table 6.26 Project Cost For Each Candidate Scheme

T-55

UNIT ¢ lo*as P
l:i';‘lIC!J-HRLLIG PATUND Lapuey T INUNDUNGAN ALCALA-AHULUNG
) H] A B A o A B A B
1. DAM & RESERVOIR -
t. DIRECY .CUBT - . - b 18.38 17.23 - - - -
2. INDIRECY COST - - - - - i.08  =.87 B - - o
3. CONTINGENGY - 1 - % - % - x 3,28 3,02 - 1 - - -
4. TOTAL 1168B.568 1153,08 - 5_76.29 440, 44 24,53 23.12  2Z6.13  197.40 - -
I1. IRRIBATION
1. DIRECT COST 1S76.36 1576. 30 576,93 575,93 I3 NS.13  48.19 AR 1% 319,56 3)
Z. IMDIRECT COST 2p2.85 202.87  104.00 04,00 .40 F.60 .71 2.71 37:61 3;‘::3?
3. UONTINGENMCY 278.68 278.88 102.14 102.14 .71 .71 8.9 ], 49 5&. 58 34.58
4, TOTAL 213B.0% 2i38.10 783,07 733.07 74.44 74.14 &5.59 656,59 433.77 333.77
GRAND TOTAL JI26.7F I2T1,18 13461.35 1243.53 29.07 97.56 292.72 243.99 433.77 4335.77
. LT 3 0 P
TUBUEGARAD LULUTAN ILAGAN GAPPAL—PUMP SAPPAL~ D&M
A A B B A B F3 B
I. DAY & RESERVOIR
1. DIRECT COST - - - - - - - - 287.9% 2869.73
2. INDIRECT COST - - Lad - - - - - 6. 10 32.2%
3. CONTINGENCY g - = - - - - - Si.4t 41B.2%
4. TOTAL . - - - - - - - - 3I93.70 370,27
11. IRRIGATION )
1. DIRECY  COSY 73.34°  75.34  136.37 %37 121,81 120.45 224.89 235.89 (53,49 1535.48%9
2. INDIRECT COST 12.97 12.97 23.58 24,58 2247 22.39 40.G2 40,02 29.14 29.14
3. CONTINGENCY 12.94 12.94 23,99 I3.9% 21.585 21.43 40,05 A0. 04 27.43 27.43
4. TOTAL . 59.25 99.25 (83.94 1B3.94 1586.14 164.27 3J04.95 J06.%3 10.256 210.275
GRAND TOTAL 9-9'.'25 99.25 (93.94 1683.94 134,14 164.27 JI04.73F I046.F5 &05.74 3I60.352
UNIT ¢ 1078 F
DUMUN BAGGAO SOLANA-TUGUEGARAL PINACANALAM TUHARUINT
A B [ B ] a B
1. DAR & RESFRVOIR
1. DIRECT LOST - - - - - - - b?;ig 53-%2
2. . INDIRECT COST - - - - - - - - 0. o
3. CONTIMGENCY - - 2 I | ~ 2 - - - - 11.74 07
4, TOTAL 354,56 312,42 353.446 29Q.93 - - - - 0.03 89.52
11I. IRRIBATION -
= : 99.00
1. DIRECT CGS7 24.95 24,55 i?.07 i9.07 53.87 %3.89 14.80 146,86 2i5.71 1
2. INDIRECY COST .94 4,94 350 .70 .70 F.70 3.2 3,28 33.05 32,%0
3. CONTINSENCY 4,88 - 4,48 3. 44 .44 T.54 7.354 3.00 J.00 I7.41 34.73
‘4, TOTAL 36,17 34.37 26,41 26.431 T73.13 T3.13 23.01 23,01 2E8.37 266,23
. GRAND TOTAL 385.?3 . 344,99 381.87 307.34 73.13 T5.13 23.0¢% 23.01 378.4 135.75
3 ALLOCATED COST
. c e . .
Note: A: Cropping pattern—A
B: Cropping pattern—B
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Table 6.28 Sumunary of Financial and Economic Prices for Agricultural Outputs and Inputs

. Pv - 1 .
Outputs & Inputs : lgi?c%a . Efa_‘i—?fé}fc
_ {1985) (1995)
Quiputs .
« Paddy (import parity) {p/ton) 3,500 3,800
- Corn _(import parity) {p/ton) 3,000 2,700
- Beans {p/ton} . 9,900 5,300
- Peanuts {p/ton) 7,500 5,700
- Tobacco o {p/ton) 10,000 18,100
.= Sugarcane : (p/ton) 290 ' 300
- Sweet potatoes : {p/ton) 900 900
- Vegetables - {p/ton) 3,700 3,700 -
Inputs
(1) Seed - Paddy (p/kg) 7.5 _ 8.6
- Corn ' (p/kg) 20.0 - '18.0
- Beans . (p/kg) 10.0 5.4
- Peanuts {plkg) _ 10.4 . 7.9
- Tobacco (p/3,000 seedlings) 40.0 12.4
- Vegetables (p/kg) 335.0 335.0
. (2) Fertilizer -N (p/kg) 9.7 12.4
- P30s (p/kg) 9.5 22 9.1
- K20 (p/kg) 9.5 2 5.3
(3) Agro-chemicals® - Liguid (p/f) 220 235
_ o - Granular . (p/kg) 20 ' 21
{4) Labor . (p/day) ) 25 11 4
(58) Hired animal (p/day) 33 33
{6) Operation cost of farm machinery {p/day) 620 620

{1 1985 constant price '
{2 : Economic price of agrochemicals are estimated as below:

EP =FPxSPxIR EP; Economic price of agro-chemicals
FP : Finaneial price of agro-chemicals
SP : - Conversion factor for shadow price (0.82)
JR : Average increased rate of price for fertilizer from
1985 to 1995 (1.30)

1985 Cosntant .Price Average

1985 1995 Increased
(US$/ton)  (USS/ton) Rate
Urea 136 269 1.54
T.S.P 122 149 1.22
KCl ; 84 97 1.15
Average - 1.30

(Source:: IBRD Price Projection)

3: Estlmated on the basxs of compound fertilizer (14:14:14)

/4 Adjusted by the conversion factor of 0.52 for rural unskilled labor and consumptwn
conversion factor of 0.84 as follows:.

Conversion factor to economic price (0.44) = 0.52 x 0.84
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Tablc 6.29 Annual Incremental Benefits in Irrigation Development Schemes

Total Annual _ _ Annual Incremental
Incremental Benefit (1038 Benefit per ha (Prha) -

Naune of Scheme Proposed Cropping Pattern  Proposed Cropping Pattern

A&C B&C A&C B&C
New Irrigation Scheme
(1) Chico MalligIP 778,335 596,421 24,946 19,116
() Matuno RIP 259,526 187,810 20,467 14,811
(3) Dabubu RIP 24,135 20,565 24,135 20,565
(4) Zinundungan IEP 61,032 49,034 22,563 17,186

(21,6414 (18,960) L {12,242)1 (10,7741

(6} Alcala Amulung West IP 169,980 134,993 23,701 1'9,99.9
(6} TuguegaraoIP 32,887 31,264 .23,491 | 22,331
(T Lulutan 1P 70,350 54,709 23,847 18,545
(8) Haganli3 72,672 71,374 22,710 92,305
(9) GappalIP 185,041 83,624 23,873 19,006

Rehabilittion/Improvement Scheme

(1) Dummun RIS 41,328 27,893 19,965 18,475
(2) BaggaolS 33,527 92,567 18,503 12,454
(3) SolanalS 63,341 44,981 22,390 15,900
(4) PinacanauanIS ' 25,679 17,891 - 21,399 14,909
(5) TumauiniiS 71,444 57,896 17,919 14,521

/i Irrigation benefits derived from the water supply to the
existing Zinundungan River Irrigation System.



Table 6.30 Summary of Annual Equivalent Flood Damages in Irrigation Development Schemes

(Unit: 106p)
Proposed Cropping Pattern

Name of Scheme

| A&C B&C
New Irrigation Scheme
(1) Chico Mallig IP 28.35 20.24
{2) Matuno RIP 31.78 22.64
(3) DabubuRIP - .
(4) Zinundungan IEP & RIS 10.77 7.04
(5) Alcala Amulung WestP 27.34 22.07
(6) TuguegaraolP ' -4.46 4.11
(7) LulutanIP 1.61 1.19
(8) IlaganiP 3.69 3.67
(9) Gappal IP : - 2.83 2.34
Rehabil‘i_tation]hnpmvemént Scheme
(1) Dummun RIS ' 3.17 1.96
(2) BaggacIS _ . -
(3} Solana IS 10.22 _ 6.36
(4) PinacanauvanlIS - -
(5) Tumauini IS 3.94 2.45

Table 6.31 Annual Production Foregone in Irrigation Devieopment Schemes

(Unit: 1068)

Pr(%;msed Cropping Proposed Cropping
attern A&C Pattern B&C
Name of Scheme — N
Dam Irrigation Dam Irrigation
Reservoir Facility Reservoir Facility
New Irrigation Scheme
(1) Chico Mallig IP 1.42 3.21 1.37 3.21
(2) Matuno RIP - 2.40 - 2.40
(3) Dabubu RIP - 0.10 - 0.10
(4) ZinundunganIEP 0.40 0.28 0.37 0.28
(5) ' Aleala Amulung WestIP - 0.75 - 0.75
(6) TuguegaraoIP - 0.11 - 0.11
(7). 'Lulutan' 1P ' - 0.42 - 0.42
(8) IlaganiP - (.25 - 0.25
(9) Gappal IP ' _
- Dam 0.09 0.65 0.07 0.65
- Pump : - 0.54 - 0.54
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Table 6.32 Economic Internal Rate of Returns for Irrigation Devlopment Schemes

(Unit: %)

Name of Scheme me;eg Cropping }];Eigm
New Irrigation Scheme
(1) Chico MalligIP. 15.7 12.9
(2) Matuno RIP 124 101
(3) Dabubu RIP 19.5 B V5
(4) ZinundunganIEP 13.4 : 12.5 '
(5) Alcala Amulung West IP | 17.3 149
(6) Tuguegaraolp 194 | 18.7
(7) LulutanlP 22.8 180
(8) IlaganlP 28.0 -27;-7'
(9) GappallP - Pump 20.2 16.2

- Dam 13.5 11.4

Rehabilitation/Improvement Scheme
(1) Dummun RIS 8.0 5.7
(2) Baggao 1S 7.3 - 5.7
(3) SolanalS 39.0 28.5
(4) PinacanauanlS ' 75.7 56.0
(8} Tumauini IS _ 12.8 11.7
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Table 6.33 Net Farm Income per ha of Irrigation Devélopment Schemes (Financial Pﬁcc)

(Unit: 103 P/ha)

Proposed Cropping Pattern Proposed Cropping Pattern
A&C _ B&C

Name of Scheme Without  With Without  With
Project  Project ) prgieet  project (WY
W @ @) (@)
New Irrigation Scheme

(1) Chico Mallig IP 4 32 8.0 4 20 5.0.
(2) Matuno RIP 8 30 3.8 8 20 25
(3) Dabubu RIP 4 30 7.5 4 24 6.0
(4) Zinundungan IEP 6 20 45 6 19 32
| (5) Alcala Amulung WestIP 4 24 6.0 4 18 4.5
(6) TuguegaraoIP . 4 24 6.0 4 22 5.5
(7) Lulutan 1P 5 29 58 5 18 38
(8) llaganIP 3 26 8.7 3 25 8.3
(9) Gap_pal IP  -Pump 4 28 7.0 4 18 4,5
-Dam 4 31 7.8 4 22 55

Rehabilitation /Improvement Scheme
(1) Dummun RIS 9 32 36 9 20 22
(2) Baggao IS 9 33 3.7 a 20 22
(3) SolanalS 6 28 4.7 6 186 27
(4) PinacanauanlIS 7 33 4.7 7 20 2.9
7 27 8.9 7 18 2.8

(5) TumauiniIS
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Table 6.34 Number of Beneficiaries per ha of Irrigation Service Area

(Unit: person/ha)

Beneficialies Index
Name of Scheme (peii%l(;r};fi‘la) . {Total Average=100)

New Irrigation Scheme

(1) Chico MalligIP - 3.1 71
(2) Matuno RIP 6.3 141
(3) Dabubu RIP 5.1 115
(4) ZinundunganlEP 2.9 - 66
(5) Alcala Amulung West IP | 1.9 43
(6) TuguegaraoIP _6..1 Coo 437
(7) LulutanIP : 44 . 100
(8) IlaganIP 8.4 : 190
(9) Gappal IP L A8 108 .

(Average) (4.1) (93)

Rehabilitation/improvement Scheme

(1) Dummun RIS 3.2 72

(2) BaggaolS 4.8 108 -

(3) SolanalS 8.1 183

(4) Pinacanauan I8 8.3 - 189

©® Temauinils 60 s
(Average) (6.0) (137)'
Total Average _ 44 100
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Table 6.35 Priority Ranking of Irrigation Development Schemes

NetFarmIncome/l  Ranking  Numberof  Ranking
NamsofSaomo  Rradenuith by pontiaries by overal
(103 P/ha) Income {(Person/ha)  Beneficiaries .
Above 15% of EIRRs
Pinacanauan IS 33 1 8.3 2 1
Chiéo Mallig IP 32 2 3.1 8 2
Dabubu RIS 30 3 5.1 | ] 3
Lulutan IP 29 4 4.4 7 4
Solana IS 28 5 8.1 3 5
Gappal IP (Purmp) 28 5 4.8 6 6
. ilagan]P 26 6 8.4 1 7
Tuguegarao ;IP 24 7 8.1 4 8
Alcala Amulung WestIP 24 7 1.9 9 9
Under 15% of EIRRs
BaggaoIS 33 1 4.8 3 10
‘Dummun RIS 32 2 3.2 4 11
Matuno RIP 30 3 6.3 1 12
Tumauini IS 27 4 6.0 2 13
Zinundungan IEP 27 4 2.9 5 14

Note: /1; Taken the case of proposed cropping pattern A & C.
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Table 6.37 Present Irrigation Water Demend {1985)

UNITy #3548

NAHE DF AREA CODE?
SYGTEH BASE PGINT NO  JAN FER MAR APR Hee JUH JuL AUG SEF ocT (Y DEC

1. UPPER CAGAYAN BASIN

ciss UG~ 0.28 0. a4 o.50 0.I9 011 0.31 .33 o.18

. G, 06 0.00 0. 17
CISs uc-4 0.40  0.4%  0.53 .30 0,12 .23 0.3 o.19 0,08 0.00 0.18
Ciss uc-% 0.11 0.14 015 Q.09 N 6,09 TS .05 0.0%F 0.00 0.05
ci5a UC-sE 0.2% . 0.30 V.39 0.21 .29 100 1.5 1.08 0.21 0.00 o.10
Ci8s : uc-7 0.6% 0. 80 .06 .58 .z 0.8 G. 95 G569 613 0.00 .28
SUB TOTAL 1.83 2.1% 2,63 1.45 a.78 2.37 3.25 2.19 1.93 ©.48 0.00 o.78

11, HAGAT BASIN.

Ciss H-1 B.52 10.30 11,80 4,87 .35 7.01 7.9 5.95 S.05 1.93 .00 3.71
CISs M-2 .12 0.15 0.17 6,10 0.03" ¢.08 0.11 0.08 0. 08 0.02 Qo Q0 .04
ci%s’ H-3 1f.53 20,21 16,65 F.19 -4 J1.3%0 14.85 13,63 ' 9.83 3. 33 0. G0 S5.47
HAGAT RIS 13 43,07 73,24 14.80 J2.19 104.98 71.58 ar.e4 I7.43 Q.00 0.00 46.01 37.0%
C1Ss M-4 1.12 1.34 1. 46 1.0% .50 o.79 1.04 GG Q. 7a Q.24 0.0 0,351
CiBs H-5 Q.08 C. 08 0.1 Q.08 Q.02 0.03 G.08 0.05 0. 04 0.01 0.00 ©.03

SUR TOTAL B&. 43 _i05.54 45,19 4%.44 108.2 Q7Y 111,70 %8.24 16,58 H5.53 46,01 47,07

11l. ILAGAN BASIN

0. 0% .04 0.05 .02 0,04 0.1 .20 Q.14 0.12 Q0,03 Q.00 Q.01

cIss - -3 )

CISs I-A _04!0 0.12 O.18 0.08 0. 11 0.39 o.58 T, 41 0. 34 0,08 &.00 Q.04
SUB:TG*AL 0.‘13 G.1& . .21 0.10 a,15 0.52 Q.78 0. 55 .48 011 0. 00 CL0GS
1v. SIFFU. HALLIG BASIN

£1Ss 51 Q.90 1.1Q 1.34 ) Q.84 0. 22 0,53 Q.73 0.86F 0.5} 0,17 Q.00 Q.41
SIFFU RIS 29 8.7% 9.8% 1,99  4.45 14,08 9.88  12.1% .20 0.00 0.00  4.19  4.99
CISs 83 LCES B 0,15 .18 Q.11 Q0,04 [ g [T 0.14 Q.12 Q.04 [P Q.05
HALLIB RIS 31 220 1.58 .18 .27 1.53 1.45 1.5& 1.3 1.19 Q.15 0.77. 0. &4
cIss - 53 L2% 032 0.3W 0.3 0.1% .50 0.7% L9 @43 013 000 0.10
sug TOYAL 11.22 12.98 4,08 .50 14,12 12.50 15.494 7.%98 2.2%8 Q0,45 &, 286 &.1%
V. CHICO PASIN

CISs c=1 2.30 2.35 2,32 1.0l o, X0 ¢, 83 o, 52 Q.44 +I2 Q.24 0. 00 0.9
£li5s c-2 1.00 1.1 1.10 0.3 0. 24 .44 Q.45 0.3% 0.4% 0,13 0. 00 Q.42
CISs c-> . 0.50 LE8 O0.54 .28 Q.13 i G, 2 .20 Q.24 0.07 [ - 21
CHICO RIS 23 2.13% 10.335 11.465 1.65 Q.00 (eI ) 4.%59 7.57 11.37 g9.4% 4,90 F.75
CISa c-4 o448 0,52 G.a3 GuL37 015 0, 30 Q. &7 0.5 9.4t o.12 QL GO .18
Cis5s - [ Q.50 O, 59 Q.72 Q.42 Q.18 0.57 Q.78 .57 a. 47 .14 Q.00 0.20
CHICO WEST 25 1.4% 1.469 1.91 . Q.o [ el a0 O.52 .87 1.35 | @, 05 a.8&
CIse C-& 1.5& 1.89 .29 1.29 Q.31 0.73 ¢.97 [ [T 0. 15 D.G0 O.es
SUR TOTAL 14,88 19.31 2Mele &a.Q7 1.32 3. 61 B.74 11.54 i5.47 1a. 549 7.786 11.24

VI. LOWER CAGAYAN BASIN

.07 0.00. 0,03

CIss LG~ @, 07 o.08 0.10 0,04 Q.08 Q.29 G, 42 .33

TUMAUINL 18 33 1.90 .20 0.3 1.87 1,67 1.91 1.41 G 17 0,74 0.79
S/PAR,CAGA. 15 34 0. 08 G.08 w.ol GLous .08 . 00T [0S .01 0.0% 0.05
PINACANALAN RIS 35 G.45 0.5F | 0.08 0.5% 0.3% 0.36 0.3 . G.03 .22 o.28
CISx LC-5 [T a7 .88 G50 G bT 2.58 319 2,40 .57 O, 00 [
S/TUGUEGARAD 1S 37 1.24 1.5 1.69 0.2¢ LA .00 0.G0 [T o, 00 0.7a G.et
CiSs LE-5 3 0. 56 [ E .o - Q.06 015 L2 0. 1% 0.04 0.00 [
CIADP (LBUIG) g W52 0.42 .70 0.1 .55 0.53 0.51 Q.42 0.¢5 ©. 31 G9.7%
El5% . LC-7 G 34 0,80 . 0,49 0.7 .07’ 18 O, [ TS .0l O 0 [ B 2]
CIADP(AFANMULLY 3% £.53 1.84 2.07 0.312 a5 1.51 5.45 1.20 G, 14 o.9t 1.0
BASGAD(PARSDY 40 =8 0.70 0.79 G.17 Q.61 0. 60 Q.57 G. 48 0.05 0,35 [T
BAGGAD LPARANAN) 3T 0.79 ¢.95 1.07 Q.17 1.13 i.to [ o_88 ¢, 10 ¢.on7 (8-
ClSs LC-10 1.58 K.&% 1.87 1.1& o.o8 0.865 .62 [T o. 18 .0 [ 18-
CISs LC-11 003 Q.08 - 0.07 0.04 Q.01 0.03 0.04 0,03 0.0 .00 ©.02
ZINUMDUNGAN RIS 44 LoRe12 2.84 2.99 a.44 2,16 2.1 200 1.72 0.21 1.35 1.4
DUHHUN RIS 435 1,19 1.BB 2.3 0.348 2.0t 1.8% 1.98 1.62 0.14 Q.94 G.74
Cl1Ss L1 G.70 Q.97 1.2% Q.81 0,20 0.45 (O [T .09 o.on 0.5l
CIADF(L/CAGR,) 47 0.0% 0.08 [N T Q.02 0.3 0,386 G.37 0.30 0.0% Q.04 [
CiSs tc-14 ;41 Q.57 O.TS 0,47 [O% by .27 0,38 a.29 0.0% Q.00 C.1E
SUE TOTAL ’ 13.78 17.42 20,49 5.6 12,17 14,48 1&.25 13.41 1.94 6.31 B.0%
T0TAL 137,27 137.480 93.78 &8.7% 13H.8%F 124.2F7 1556.16 3. 37 47.67 19.23 L7 .08 7X.33
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Table 6.38 Futuré Trrigation Water Demand (2005)

WNITY HW/8

HARE AREA COOES .
BYSTEH BASE POINT RO JAN FER RAR PR Ray JUN U8 BG EEF oy WOV PEL

1. UPPER ‘CAGAYAN BASIN

= S0, 0.6 0.7 0.40  O.37 1.28 1.38 06,73 0.83  0.23  ¢.00 o4
g%f,: tﬁé g,"g Q.76 0,29 Q.16 O.0S 0.33 [« 913 0, 30 6. 33 0. 10 0.00 .10
£iss w4 o, a0 0. 49 o35 G.50 o.14 O.44 $,.48 0.2% .29 0.09 0.00 0.18
(1 ue-% 0.1%  0.19 0,20 0.12 0.14 0.537 .40 0.2t 0.25 0.0F ©.00 0.07
CiSs vC-48 . 47 0,54 &. 72 o.38 &.38 1.27 1.90 1.34 1.12  _0.24 d.00 .49
DAZUED 1P & bk 0,914 1.09 a4 ¢.81 056 0.73 .45 9,21 0.13 0.06 0.%9
CiPs 12 S 1.1 1.30 1.72 .71 0.52 3.03 1,53 3.2% 2.68 0.483 ©. 00 0.4
Cl5s Ue~7 .83 0.99 1.351 0.70 ©.70 2.30 3,44 2,47 2,04 .48 0.00 0,35
Cire ue-y G, 47 0.535 .72 0.39 0.39 1.27 1,51 1.37 1.3 .28 0.00 S.19
BAPPM, 1P 8 3.39 £.53 5.26 9.54 .37 .18 3.94 2.51 1.04 0,56 .24 3.06
Cirs UC-BP 6,32 0.357 ¢, 47 W26 0.26 0.85 1.29 0.93 .77 0.8 0,00 0,13
[+ 129 U9 o, 10 0,12 Q.16 0.08 0.08 0.2 0.7 0.27 0,%% 0.0% 0-00 0.04
LLLUTAN 3P 15 - 2,55 3,17 3.43 6.34 3,12 2.58 2.81 1.80 .70 -3 TS 0.15 2,18
£UB TOTAL 11.41 14,08  1&6.82 472 £1.80 17.40 23,74 15,91 11.62 3.a2 ©.45 778
1i. MAGAT BASIN .
CI5e n-1 B.05 4.93 LS9 ¥ Y £.30 2.80 . @.53 Q.95 Z.860 .22 2.47 0.00 . 3.89
CIPs H-1 ©.13 o. 56 o.t8 0. 11 .07 9.32 0.38 0.27 .28 0.09 .00 0.C8
HATURO {MANAML) 10 1.08 1.28 1.36 .13 1,17 1.21 1.14 0.%% 0.27 @.22 0. 14 .02
HATLND (BAYDH,Y 13 11.47 1X.97 14.34 1.35 12,33 12.B2 12,10 9.55 2.87 2.32 1.44 10,78
CISs oz 9,12 0.15 0. 17 0.10 0.03 .19 0.25 © 0.39 0. 19 0.0% .00 0.08
ciss H-3 4.61  f0.52 8.67 4.79 2.33 g.75 . 11,43 10.50 7.59 2.57 0.00 2.83
(412 -3 G 30 0.53 .44 .24 0.24 9. %3 1.22 1.52 ©.81 ©.27 0.00 0.15
RAGAT RIS 13 117.64 118.74 B4.29 5%.73 101.00 $9.51 142,29 FA.1l 41,17 T9.5% 48,07 V.9
CiSs A 1.12 1.36 1.65 1.03 0.55 1.B3 2.42 2.08 . i.70 0.54 9,00 0.51
Ciss M-S 0.03 0.08 0. 10 0,06 ©0.03 0. 10 ©.13 o.11 0.09 0.03 0,00 Q.03
SUB TOTAL 146,19 §56.32 1Z2Z.37 70,06 130.85 433.37 181,31 105,54 62,47 J8.53 50,43 10,05
11f. 1LAGAN BASIN
ILASAN IP 18 0. 90 1.93 2.564 0.5 1.13 0. 54 0.%8 0.53 .48 ¢.30 o,27 1,02
TUMALINL LILALY 1B 2.6% I.24 3.3% Q.28 2.97 2.635 s.c4 2.00 G.15 .00 - 0.00 1.89
Cis= 1-3 o.08 0.07 .09 0.05 6.03 0.17 0.7% 0.189 0. 45 .03 .00 .03
cISs 14 0,14 0.1% 0.25 .13 0.13 0. 44 0.86% 0.47 .39 0. 09 .00 .07
CiPs 1-4 G.23 .78 0.38 0,20 .20 O. b8 0.98 0. 71 0.98 O. 14 0.00 0. 10
SU8 TOVAL 4,01 %.71 &.71 .22 §.48 4.46 3. 90 %.91 1.75 0.354 0,27 3
Iv. SIFFU, RALLIG BASIH
CISs 51 o.51 1.10 1.4 0.83 0.30 .89 1,17 1.01  0.83 0,27 ©.00 O.41
SIFFU RIS - 29 13.58 13,97  14.70 5,50 5,22 0 14.%0 18,90 .22 V.42 4.2% .4 3L.TY
CiSs 5-3 o1z 0,15 0,18 o.14 0,07 0,22 Q.28 0.2% ©.21 Q.07 0.00 o.05
KALLIG RIS h 31 £.38 i.78 ¢. 64 0,00 1.11 I.25 3.0 2.85 0.52 Q.00 0.33 1.03
C1Ss 53 0.7 o3 v.42 G 2% ©.21 ©.73 1.4% 0.5 (W] .19 0,00 a.11
CiFs 53 0.53 0. b8 0.82 0,47 .42 1,44 2.2z -7 1.25 .37 0.00 .21
SUD TOTAL 1L.87 20,00 20.30 7.1 7.33  21.41 24,80 14.72 11,28 S.69 3.78 15,80
V. CHICO BASIN
[ E:11 o-1 2.30 2,55 2.32 .01 .52 £.23 ©.76 0. 68 .76 . O35 0.00 055
£1Ss c-2 i.00 1.17 1.10 0.58 O.84 1.2 .87 0.74 ©.85 4,23 0. 00 0.42
ciss c-3 .30 0.%3 .54 .28 0.7L 0.58 .41 0.35 0. 30 Q.12 ] 0.2
CHICO RIS 23 2360 20.43 12.%9 0.09°  g.66 27.06 22,23 19.88 7.149 0.00 . B.E2  20.07
CHICO MALLEG 30 X2.03 A6.19  MLTE 4.36 38,48 34,93 33,45 - 23.28 7.688 4,39 Z.95  29.%4
CiSs -4 0. &4 o.52 0. &3 0.37 .25 0.87 1.17 o.e8 0.72 0.21 0.0 | 0.1B
C15s &-5 0.50 0.5% @. 71 0.a2 o.28 0.95 3.354 1-01 0.83 0.23 .00 0,20
CIICO WEST 25 . 1.99 2.47 1.14 Q.00 ©.73 2.19 r.81 1.59 0.E3 .00 ©. A% 1.469
CiSs Cré £.30 1.58 1.91 1.07 .52 1,465 2.23 1.72 1.48 o 44 .00 0.353
Ci1Fs c-& 0. 83 1.01 1.2 o.69 LI 2.45 288 S2.2% 1.92 Q.85 ©.00 .34
SUR TOTAL 70.71 B3.0% &7.32 B.75 B0.52 74.89 &%.87 51.33  22.47 8.58 2.94 54,07
Vi, LOWER CASATAM BASIN
CISs LC-1 Q.53 Q.18 [ ] V.12 o.10 0.3 ©.34 0.42 ©.31 &.07 Q.00 0. 05
C1Ps -1 @. 07 0.08 0. 10 ©.05 .03 o.18 0.8 0.21 " 0.14 0.05 0.00 ©.03
TURAUTNE 1S 33 .99 1.24 5.23 0.11 1.84 1.483 1.8% -2 a.87 &.70 0.272 0.52
S/PAS.CAGA. IS5 34 1.84 2.2% 1.02 Q.00 1.35 4,23 3.48 2.95 .12 0.00 0,43 1.57
P1MACANAUAN RIS 35 1.57 1.78 1.79 0.1 1.80 1.5& 1.50 ¢. 97 ¢.32 0. 26 0.11 t.21
ErSs LC~5 o.83 DTS 6.9t 0.53 O. 486 1.70 2.29 3. 73 1,42 041 0.00 0.25
CiFs LC~3 5064 1.34 1.62 .95 2.83 3.02 A.08 3.07 2.3:2 ¢.73 G. 00 0. 4L
TUGUEGARAD 1P 35 0. B8 £.33 bo ks .32 [ 0.52 0.67 ©.42 0.25 P19 - -] 0.&%
S/TUBUEGHRAD 1S 37 3.71 4.19 A.22 .38 3.78 367 3,53 2.29 0.74 0.861 0.25 2.85
ArARMA L WEST IS 37 8.4 a.13 .47 1,22 605 5,49 7N 3. 83 1.48 . .16 0.69 4.89
CiSs LC-b 0,30 038 O, 48 o. % ©.13 O, A2 o557 G, A3 0,33 [ %] .00 G.AT
CiFs Le-s 0.43 0,53 D64 .37 [ ] 1,09 1.81 1.2 0.5¢ &.29 0.00 .18
CIADP (LELLG) h.1:3 1.01 1.13 1.15 o. 40 1.0% 1.01 0.57 0. 43 o.0% 0.00 0.0 .74
CiSs [ ] .04 0.0% .04 0.04 0,01 Q.08 c.08 .06 @.0% ¢.01 Q.00 .02
CtPs Le-? 1.34 =8 1.91 5.12 0,97 3.58 4.80 .62 2,97 - N-T% ©.00 .55
CIARP (AFAMALLY 39 304 3.49 3,30 0.30 314 %08 2.%3 1.90 o.16 &, 00 0.0 2,24
BAGGAD(PAREDY 40 ©.&F 0,71 .72 0.05 .73 0.71 0.48 0.44 Q.1% Q.12 0,05 Q.49
BAGGAQ tPARANANY A2 E-65 i.87 }.88 -2 1 [ 1.54 1.25 1.02 0.3 @27 - 0.42 1.28
ciss LE-10 1.38 | 3 1.97 1,18 ©.59 1.93 2.4 1.9& 1.81 .47 0.00 0.5
3 01 L2 1-43 1,89 2.04 B2 1.04 3.8% 5.43 3.87 5.17 0.92 0.0% ©.58
Crss Lot 0.05 @0k a.07 0,04 .02 .07 .09 0.07 0.08 ¢ 02 .00 0.02
TIMUNDUNGAN RIS 44 2.2t 2.59 Q.81 o2 Z2.20 2.0% 2.03 1.3% 0.12 Q.00 0.00 1.53
T1MIM, EXTEN. 44 1.5% 2,37 2.43 0,24 1.50 .72 1.75 1,57 0. 43 @36 o.17 1.30
PLYVIUN R1S s 1.83 2,60 2.95 .27 2.89 2.7% 2.82 5,02 0.2 2.31 0,13 1.87
CIPR LC-t2 0,05 0.08 0.10 C. 08 0.0 0. 20 9.29 ©.22 0.14 0. 04 0. 00 T 0.02
C1Ss LC~t3 0.42 o.8s 1.1% o.72 0.37 .17 1.70 1,29 0.B3 -2 0. 00 0.28
TiFs LE~1F [-SY ©.B9 1.18 oA .53 2.5 .35 2,55 1.63 <. 85 o0 .29
CIADPIL/CAGA. ) a7 .83 14,08 13,52 145 15,20 14.31 14.79 9.57 0.42  0.00 0,00 .52
Ciss LC-14 0.4t 457 .75 0,47 6,24 ©.77 1.11 .83 0,54 0.15 000 a.18
Cles Le-14 0,18 ©.15 ¢.33 Q.2 9.18 .64 0.8% o.70 Q.47 autz G002 0.08
SUB TOTAL 45.29  TR.b5  A2.43 32,95 30,10  &N.TL FI.FF BL.4% D433 8-z 2,32 ¥3.7%
Yora. A95.49 X37.83 293.F3 104,85 235.¢8 3I57.4b I7Y.59 244.10 (35.84 [ -390 &, 28 Z22.35
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Table 7.2 Power Development Record in Luzon by Plant Type (by NAPOCOR)

T T T T T : Tastalled
Year of Powar Plant Type No. of Units Capacity
Commission - (M)
1945 Caliraya Hydro 4 x 8 MW 32
1948 Botocan Hydro 2x  BMH 17
1 x 1 MW
1956 Ambuklao Hydro 3x 25 MW 75
1957 Buhi-Barit Hydro 1 x 1.8 M¥ 1.8
1959 Cawayan Hydro 1 x 0.4 MW 0.4
1960 Binga Hydro 4-x 25 MW 100
1965 Manila 1 (Tegen 1) " Thermal 1 x 100 MW 100
1966 Manila 2 (Tegen 2) Thermal 1 x 100 MW 100
1967 Angat Hydro G x50 MA 218
_ 3x 6 MW
1968 Sucat 1 {Gardner 1)}  Thermal 1 x 150 MW 150
1970 Sucat 2 (Gardner 2)  Thermal 1 x 200 MW 200
1971 Sucat 3 (Synder 1) Thermal 1 x 200 MW 200
1972 ‘Sucat 4 {(Synder 2) Thermal 1 x 300 MW - 300
1972 Bataan 1 Thermal 1 x 75 MW 75
1974 Malaya 1 Thermal o1 ox 300 MW 300
1977 Pantabangan Hydro 2 x 50 MW 100
1977 Bataan 2 Thermal 1 x 150 MW .150
1979 Tiwi | Geothermal = 6 x 55 MW 330
1979-80-84  Mak-Ban 1 to 6 Geothermal ~ 6 x 55 MW 330
1979 Maltaya 2 Thermal 1 % 350 MW 3150
1981 Masivay Hydro 1 x 12 W 12
1983 Magat Hydro 4 x 90 M¥ 360
1983 Kalayaan (Pumped) Hydro 2 x 150 MW 300
1984 Batangas {Calaca) Coal 1 x 300 MW 300
Coal 1 thermal
Total 4,101
- Retifed - _
(1955~63) Rockwell 1 to 5 Thermal S x 25 My i 305
6 to 8 3 x 60 MW

Spurce: NAPOCOR, EPDL/PDD
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Table 7.3 Demand and Supply in Luzon (1984)

. System Consumption
G £ .
Body eneration Loss Tnput Loss (Sales demand) Remarks
{(GWh) (GWh)  (GWh) (GWh) (GWh)
NAPOCOR 14,655 1,410 - - -
MERALCO 0 0 9,800 1,372 8,428 147Z loss
Cooperatives 78 31,390 430 960 31% loss
Private :
Utilities 0 0 686 110 576 16% loss
Industry 0 0 1,070 0 1,070
Miscellaneous 0 374 0 374
Total 14,733 1,413 13,320 1,915 11,408 237 loss
Table 7.4 Status of Energization in Luzon (1984)
Franchise House Connections Electrification
Body ' Potential Actual Ratio (%)
50-cooperatives 2,281,374 1,423,017 62
MERALCO 1,787,189 1,596,982 89
19-private utilities 337,825 250,986 74
Tota] in Luzon 4,406,388 3,270,985 74

main island
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Table 1.5 Energy Sales by Customer Type (MERALCO in 1985)

Customer o Consumption

Type (GWh) (Z)
Residential 2,831 36
Commercial 2,612 33
Industrial 2,358 30
Others 78 1
Total 7,879 100

Table 7.6 Status of Energization in the Basin (1984)

Name of Municjipalities Barangays : House Connections
Cooperatives Coverage Energized Coverage Energized Potential Actual ¢

Region II {(Cagayan Valley)
1. Cagayan I 13 12 361 134 63,238 26,924 43

2. Cagayan IT 20 16 446 290 63,553 26,481 42
3. Isabela T 15 15 498 285 73,092 38,864 53
4. Tsabela IT 21 19 535 249 74,280 24,712 33
5. Ifugao _ 9 6 123 38 21,795 2,473 11
6. Kalinga-Apayao 9 4 129 33 20,079 5,133 26
7. Nueva Vizcaya 15 14 230 142 40,280 20,456 51
8. Quirino 6 6 120 64 15,660 6,275 39
Sub-total 108 92 2,442 1,235 371,977 151,318 41

Region I (Tlocos)
9. Mt. Province 9. - 132 45 15,558 - 3,060 19

Total 117 97 2,574 1,280 387,535 154,378 40
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Table 8.3 Criteria for Water Demand Projection

Item 1985 1990 1995 2000 2005

Unit Consumptidn

Domestic Water (1/capita/day)

Level I 30 30 30 30 30
Level II - 60 60 60 60 60
Level IIT 100 105 110 115 120
Trade Establishment 1.0 1.25 1.5 1.75 2,0

(m3/establishment/day)

Other'Fﬁcilitg

School (m~”/unit/day) 1.0 1.25 1.5 1,75 2,0
Hospital (mg/unlt/day) 3.0 3.25 3.5 3.75 4.0
Others gOfflce etc,) 2.0 2.25 2.5 2,75 3.0
/unit/day)
Constructlon : ' 31 1 31 31 31
(m /day/GVA(2106 at 1972 prices))
Other Industrles - 763 743 723 703 684
(n3/day/GVA(R10® at 1972 prices)) -
Service Factor for Domestic Demand (%)
Rural : Level I 44 47 50 53 50
Level II 16° 28 30 32 35
Level IIX 40 25 20 15 15
Urban : Level I 50 25 0 0 0
Level II 25 25 25 0 0
Level III 25 50 75 100 100
Existing Waterworks
Capacity (103 m3/day) 52,4 s8,14% - - -

Loss Rate (%) : 35 32.5 30 21.5 25

Note : /1 Existing capacity plus expansion plan
Sources: EC-~376 and EC-379 to EC-387
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Table 8.4 Projected Water Demand by Munincipality

(Unit ! mi/day)

Province 1985 1990 1995 2000 2005
Cogaven sram anam  snots 84,155 122,625
Tfugao 6,790 8,823 10,997 15,707 . 21,854
.Isabela 63,518 88, 306 119,444 196,047 362,122
Kalinga-Apayao 8,950 12,429 16,899 28,212 - 44,8686
Nueva-Vizeaya 18,803 26,788 37,207 63,429 100, 648
Quirino - 6,973 10,124 14,267 | 24,400 38,921
Mountain Province 4,266 5,268 6,141 7,793 :9,820
Aurora 331 139 538 647 754
T Tlae eaat0 760,008 420,380 641,511

Sector 1985 1990 1995 2000 2006
Domestic 32, 165 111,495 143,504 179,761 211,343
Services 17,258 23,722 31,307 39,872 49,182

& Public . ' ' '
Industrial 41,538 59,193 85,227 200,757 380,986
Total 141,261 194,410 260,038 420, 390 641,511
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Table 8.6 Prbjected Source Water Requirement by Supply Block
' {Unit : m3/day)

Block Number 1985 1990 1995 2000 2005

Block 1 11,236 16,650 21,150 34,548 52,901
Block 2 6,977 9,157 11,596 17,324 25,116
Block 3 21,951 30,530 41,557 70,164 109,081
Block 4 9,550 12,132 14,981 22,095 31,517
Block 5 14,901 20,113 26, 387 41,954 62,569
Block 6 9,143 12,470 16,539 26,658 40,069
Block 7 12,664 17,185 22,853 37,570 57,222
Block 8 13,568 18,578 24,947 41,661 63,997
Block 9 14,465 19,269 24,911 38,751 57,041
Block 10 10,445 13,072 15,711 21,665 29,139
Block 11 6,563 7,804 8,773 10,749 13,093
Block 12 12,911 17,676 23,746 - 39,757 61,168
Block 13 6,159 7,868 9,627 13,474 18,447
Block 14 4,359 5,531 6,642 8,488 10,801
Block 15 10,947 14,994 20,308 34,669 55,174
Block 16 2,823 3,420 3,833 4,243 4,647
‘Block 17 12,290 16,306 21,333 35,336 52,911
Block 18 13,075 16,622 20,216 28,208 37,972
Block 19 7,528 9,497 11,426 15,557 20,580
Block 20 - 15,772 20, 142 24,947 36,974 51,904
Total (m3/day) 217,325 288,015 371,484 579,848 855,349
Total (t/sec) 2.52 3.33 4,30 6,71 9.90

Table 8.7 Projected Source Water Requifemcnt by Sector

(Unit : m3/day)

Sector . 1985 1990 1995 2000 2008
Domestic 126,869 165,178 205,006 247,946 281,791
Services 26,551 35,144 44,725 54,996 65,577

& Public
Industrial 63,905 87,693 121,753 276,906 507,981
Total 217,325 288,015 371,484 579,848 855,349
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Table 9.3 Result of Geological Survey

Dam Name

Geblogy

Geological Age

Strike/Dip

Hardnesslweéthering

Fault, Fracture Zgg,

Pinukpuk

Chico No.éiL

Chico No.ZiL

Siffu No.l

Mallig Mo.2

conglomerate,
sandstone

sandstone,shale,
siltstone

basic volcanics
(basalt-spilite,
diabase)

pebbie-conglom-
erate

sandstone with
conglomerate,
mudstone

Upper Miocene

Upper Miccene
Cretaceous—
Paleogens

Pliocene

Upper Miocene

NIO°E/30°SE

N6O W/ T0°NE

strike: N-S
dip: 30°E

Ni0°/60°E

soft-partly hard

ﬁard—mediumfmoder—
ately weathered
(upland)

geﬁerally very hard

soft/modarately to
highly weathered

soft-medium/moder—
ately weathered

faulet is present a¢
the abutment

active structure
inferved may be no
problem

Ilagan No.l meta-ancesite, Cretacaous-—- - very hard-mediun/ -
diorice Paleogene slightly altered
Bisabungan sandstone, ande~ Cretaceous- almost hori- very soft, highly -
site granocdiorite Paleogene/ zontal (upland) /hard
Pliccene (sandstone) {river bank)
Alimit Ne.l  agglomerate, Cretaceous~ N50-60°H/5G°NE genégally'hardf. ‘ -
andesite Paleogene slightly-moderate .y
weathered
Matuno No.lil conglomerate, Middle Miocens strike: E-W, hard/moderately -
sandstone dip: 30-40°H weathered
Cagayaa No.l limestene Uppar Miocene szrike: N-§ hard/slightlv- -
(Callao-} ’ dip: 7-8°W moderately with
solutive texture
Cagayan No.2 limestone Hiddle Hiocene  strike: HE-SW nacvd-med iun/moder- -
{Sicalao-) dip: 10°8W ately weathered
/1 . .
Casecnan—- agglomerate Upper Oligocene strike: NE-SW hard, massive sheared zone, con-
dip: 20-30°% : solidated
Addalam agglomerate Cligocene NeO*W/1G°5H med.—verj Hafd]: -
slightly~highly
weathered (right)
. 1 .
Diduyon— agglomerace, Oligocene N35-50°HE/25- hard/generaily fault right bank
andesite : 35°E fresh o
Dibuluan metasediments Cretaceous- strike: NE~SW medium hard/moder- -
Paleogene dip: HW ately weathared
Note; /l: Source, Feasibility or Pre-Feasibilicy Report of Each Projects
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Table 9.5 Land Use and Number of Buildings in Reservoir Area

Land Use (ha} . No. of

e o D paddy BT brar Others/l BAldines
Pinukpuk ' 70 0 0 0 38 0
80 8 26 0 336 113
90 48 164 0 494 0 225
100 76 272 0 692 470
110 76 302 0 1,050 712
120 76 314 0 1,420 965
13076 326 01,862 1,215 __
Siffu No.l 70 0 0 0 50 0
80 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_____6%0 O __..2,270 660__ __
Mallig No.2 110 0 -0 G ‘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
el M0 190 290 02,310 5h0
Disabungan 60 0 0 0 _:30 0
70 0 160 0 210" 79
80 50 320 0 510 311
90 70 410 0 860 531
100 90 540 o 1,350 727
SR 3 12 N {1 1.1t O _._._2,030 _ 881 ___
Ilagan No.1l 110 0 0 0 70 H
120 0 50 0 250 2
130 0 130 0 480 90
140 0 210 0 890 267
150 0 260 0 1,270 376
160 0 270 0 1,820 415
SO ¥, A 0 280 0 2,850 436

{to be continued)



‘{Continuation)}

. S _ La?d Use (ha) No. of

B iy Paddy BT esident gipergfL Bedldines
Addalaml® 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
e 220 0 __..9%0 _____ 02,386 . 0 ___
Cagayan No.l 120 0 4] 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

150 100 1,180 40 1,840 1,586

160 20 1,430 60 3,310 3,458
e AT0 470__ 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
250 0___1%0 01,500 315 __
Alimit No.1L2 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

360 271 0 0 3,177 0

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

Other site are eétiﬁéted on the basis of the topographic

map in a scale of 1 to 25,000.
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Table 9.9 Unit Price fbr Dam Construction

(Unit: Pesos)

‘penstock

ITtem 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 65
rock m? 120 90 210
tunnel w? 740 300 1,040
shaft m?. 820 320 1,140
Embankment, core & earth m3 65 45 110
filter m? 95 75 170
rock m? 110 30 190
riprap m? 160 120 280
Concrete, dam 3 820 600 1,420
spiliway & tailrace md 910 890 1,800
powerhouse w3 950 950 1,900
tunnel m? 1,080 1,010 2,090
plug & anchor block w? 870 840 1,710
other structure m3 1,010 990 2,000
Grout, curtain n 1,310 590 1,900
blanket or consoli. 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
ton 68,400 7,600 76,000
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Table 10.1 1/5 Probable Annual Water Deficit at Balance Point
Unit: x100m3/year

annual Deficit

Balance 1985 1990 1995 2000 2005
Point ' Demand Demand Demand Demand Demand
1
2
3
4
5 S e
6 2 (80) 2 (80) 2 (80)
7 2 (78) 5 (78) 6 (78)
8 : 75 (82) .75 (82)
9 2 (78) 7 (78) 11 (78)
10 _
i1 87 (84_)
12 : ' '
13 27 (75) 27 (75) 53 (75). 146 (75)
14
15
16
17
18
19
70 '
21 2 (83) 2 (83) 2 (83) 2 (83). 2 (83)
22 3 (83) 3 (83) 3 (83) - 3.(83) 3 (83)
23 40 (80) 139 (80) 139 (80) 139 (80) 139 (80)
24 _
25 _ '
26 15 (78) 17 (83) 18 (83) 19 (83)- 20 (83)
27 4 (78) 4 (78) .5 (78) 5 (78) 6 (78)
28 _ o
29 . S
30 650 (75) 650 (79) 650 (75)
31 2 (78) 2 (80) 55 (78) 55 (78) 55 (78)
32 .7 (74) 7 (74) g8 (76)
33 7 (78) 7 (78) 7 (78) 7 (78) 5 (78)
34 10 (78) 10 (78) 10 (78) 16 (78)
35
36
37
38
39
40
41 L
42 6 (63) 6 (63) 6 (63) 6 (63) 14 (78)
43 o
44 14 (78) 13 (78) 13 (78) 13 (78) 38 {69)
45
46 i6 (80) 16 (80) 16 (80) 17 (80D 25 (80)
47 8 (78) 25 (81) 37. (69)
48 , 7 (78) 23 (78) 34 (69)

Hote; Figures in parentheses are the years when 1/5 probable deficits_
occur.
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4 0.48 28 0.49 52 2,52 76 0.48
5 0.48 29 0.49 53 1.88 77 0.48
6 0.48 30 0.49 54 1.45 78 0.48
7 0.48 31 0.49 55 1.15 79 0.48
8 0.48 32 0.49 56 0.94 80 0.48
9 0.48 33 0.49 57 0.78 81 0.48
10 0.48 34 0.49 58 0.66 82 0.48
11 0.48 35 0.49 59 0.56 83 0.48
12 0.48 36 0.49 60 0.49 84 0.48
13 0.48 37 0.52 61 0.49 85 0.48
14 0.48 38 | 0.6l 62 0.49 86 1 0.48
15 0.48 39 0.71 63 0.49 87 0.48
16 0.48 40 0.85 64 0.49 88 0.48
17 0.48 41 1.04 65 | 0.49 89 0.48
18 0.48 42 1.29 66 0.49 90 0.48
19 0.48 43 1.64 67 0.49 91 0.48
20 0.48 &4 2.17 68 0.49 92 0.48
21 0.48 45 2.99 69 | .0.49 93 0.48
22 0.48 46 4.38 70 0.49 94 0.48
23 0.48 47 7.04 71 0.48 95 0.48
24 0.48 48 | 13.14 72 0.48 96 0.48

F-13




JALISWVYG LVOVIN 1V HAVHDOHOAH COO1d
Q31VvINJIVD GNY O3IAH3SE0 40 ZOWEQmEGﬂ 6'¢ "By

18pow  uoloung

sboiois Ag ydosboaply P3iOINDIDD | e e

"ydoibosphy .PaatasqQ

JE—
AN3Z9371
OF { 82 | EH Gy
gl 2] 9 2 #H €l 9 ¥Z @z 9 o
“\"\n.hill['\l‘rll\l -
-y 0001 g
- - [o]
e 000z =
e O By
mmtowﬂw-o S
000e 2
e
o
Q00 =
-3
/...2
000's 4
ONISYW Ol+8S1L1ig) -
0% i [ 1 22 190
8l 21 9 ve 8l el 9  wZ |l o El o ",
TT= \\\ T 3
- - - Jooch o
I.ot;_ i Hc
s oo0'zg
AR e
1 -
sLwigie=-o sLwog'e s
< : c o3
000¢/£
ONITOA 61081 () »

2z =T 150

8i

<l S {2 gl <l El

et

P gy — R4

Q00

000'e

oleler

cods
cods

olsley]

oods

0006

ONIAVH 228L L(e)

Gz I +e Bny

] g P 8 gt 9.

olelols

ﬁWEomo_ =0

000

000’

ONIQIW OI8L L (2)

a1 I

Gl j Pl "AQN

i

51 2t 9 e

Zt b=l e g1 cl ]

—— |
-

Sepuiprizn -

— e —

FA

o
[ololoN]

o002

Srewigslt

coo%

elelol 2

ONIAN LiLLL (1)

00C's

ooo'2

0002

ooo'e

(s4W) jjouny poo)

(/W) jjouny poojd

(S4W)jjouny poojd

F-14



Disabungan Dom

te52) :E‘

tHlagan No.| Dum {1,350)

1)
< . (2,364) LESO
€}(27,300) {21,473) (15,334) | o [BP-8(3,123) Cugayan_No.l Dam Cas‘ec':nun)l)em
5@ 8P-1 @ 8p-2 © BP-3 @BP-4() BP-5(6,633) N
- 8P-6{4,551) O{ppy (11,993) 1@lgp.ais)iz) Cagayan Ne.2 Dam
% {2,015} (1,631
B pimakpuk (559) L\ Addalam (A) Dom (864)
m Dam Alimit Magat Dam
CrEoRis 4 No.H{A) bam (4,143) 4\ biduyon Dom (4771
Dam
(1,410} Siffu No.1{A)
Chico No.2 Ddm
Damn (656) .
(720) o . o
Matuno Note . Figures parenthesized show 1he
No.| Dam catchment area in km2,
(550)
Unit: m3/s
Base Point 1/2 L/5 /10 1/25 1/50 1/100 17200 1/1,000 /10,000
Casecnan. 3,600 5,800 7,500 9,700 i4,500 20,700 26,000 42,000 72,800
> Gagayan No.2 3,800 5,800 7,300 9,200 13,500 19,400 24,000 38,000 65,900
5 Cagayan HNo.l 2,500 4,500 6,200 8,500 12,500 17,200 22,000 34,000 59,600
), . Diduyen 1,300 2,000 2,600 3,760 5,200 7,500 9,500 14,500 25,000
~  Addalam (A) 600 b, 300 1,900 2,900 4,200 5,650 7,300 13,000 24,550
ﬁ Matuno No.l 750 1,056 1,300 1,550 1,800 2,050 2,300 3,000 4,150
& Alimit No.l (A) 450 700 850 1,100 1,350 1,658 2,000 3,200 5,750
g Hagat - - - - - - - - -
8 Ilagan No.l 1,750 3,200 4,300 &,35¢ 7,600 8,950 1,500 17,000 28,050
F':f Disabungan 1,050 1,900 2,700 3,800 5,400 7,609 9,200 k4,000 24,750
o Siffu No.l (A) 400 700 950 1,300 1,600 1,950 2,500 4,000 7,100
o HMallig HNo.2 300 400 600 800 950 1,i00 1,400 2,200 3,950
= Chico No.2 850 1,350 1,750 72,3006 2,850 3,550 4,000 5,300 9,250
8 Chico No.& 8OO 1,450 2,000 2,756 3,600 4,500 5,400 7,800 12,250
S Piaukpuk 700 1,200 1,600 2,200 2,700 3,150 4,000 6,300 10,760
& Base point No.l 6,200 9,900 12,000 15,700 18,100 21,400
& Basc poist No.2 5,800 9,400 11,500 15,300 17,700 21,000
» Base point Ho.3 6,100 10,300 12,900 17,700 20, Q0 25,300
g, Base point No.4 5,400 9,300 11,600 16,200 19,300 23,500
£ Base point Ho.5 3,300 5,900 7,200 10,100 12,500 k4,700
o . Base point Ho.6 2,000 3,000 3,800 5,200 7,500 ¢,700
3 Base point No.7 1,200 1,600 2,000 2,700 3,000 3,300
£ Base point No.3 2,000 3,400 4,700 &,700 7,600 9.400
{¥  Base point No.9 2,760 4,500 6,000 7,200 9,500 10,600
Base point No.l 6,200 9,700 11,6090 15,000 17,300 20,300
s Base point No.Z 5,700 9,300 11,200 14,600 16,900 19,900
& Base poinl No.3 6,100 9,800 12,000 16,100 13,000 22,600
o Base point No.4 5,500 9,000 10,900 14,700 17,600 21,000
% Base point No.5 3,300 5,900 7,200 10,100 12,500 14,700
#  Base point No.6 2,000 3,000 3,860 5,200 7,500 8,700
< Base point Ro.7 1,200 1,600 2,600 2,700 3,000 3,300
o Base 'point Na. B 2,000 3,400 4 700 6,700 7,600 9,400
®  Base point No.9 2,500 3,500 4,300 5,000 6,300 7,000

Fig. 3.10 PROBABLE FLOOD PEAK RUNOFF DISTRIBUTION
UNDER THE PRESENT RIVER CONDITION
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