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Table 3.1.2 AREA AND ITS EXTENT BY SOIL
MAPPING UNIT

Soil Mapping Name of Soil Area Extent
Symbol Mapping Unit (ha) (%)

Acs Angeles Coarse Sand 8,600 8.3
Afs Angeles Fine Sand l]0,000 _ 9.7
As] Angeles Sandy Loam 17,000 16.5
Lcl La Paz Silt Clay Loam 5,600 5.4
Ls1 l.a Paz Sandy Loam 20,400 19.8
Me Masantol Clay 8,500 8.3
Pc Prensa Clay 500 0.5
Q1 Quingua Si1t Clay Loam 6,500 6.3
S¢ San Fernando Clay 10,400 10.1
Tc Tagolod Clay 7,300 7.2

Zc Zaragosa Clay 8,200 7.9
Total 103,000 100.0
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1. Angeles Fine Sand

Table 3.7.3

A

B

C

2. Angeles Sandy Loam

0-~-20 cm
20 - 55 cm
55 -100 cm

SOIL PROFILE OF ANGELES SOIL SERIES

No. of soil pit : 73
Location : Maliwan, Bacolor
lLand use : Sugarcane

Grayish yellow brown (10 YR 5/2) fine sand;
structureless; non sticky; non plastic;
clear smooth boundary

Grayish yellow brown (10 YR 6/2) fine sand;
structureless; non sticky; non plastic;
clear smooth boundary

Gray (5 Y 5/1) fine sand; structureless;
non stickys; non plastic

A

B

C

0-25 cm
25 -~ 60 cm
60 - 100 cm

No. of soil pit : 36
Location : Arenar
Land use : Paddy

Brownish black (10 YR 3/1) sandy loam;
few fine distinct brown mottles;
structureless; non plastic, non sticky;
clear smooth boundary

Yellowish gray (2.5 Y 6/1) sand;
structureless; non plastic; non sticky;
gradual smooth boundary

Light gray (2.5 Y 7/1) sand; structureless;
non plasticy non sticky
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Table 3.1.4

SOIL PROFILE OF LA PAZ SOIL SERIES

La Paz Silt Clay Loam

A 0-16 cm
B 16-32 cm
Clg 32-77 cm

€2g 77-100 cm

No. of soil pit : 32
Location : Garianin, Arayat
Land use : Paddy

Grayish yellow brown (10 YR 4/2} silt clay
Toam; few fine faint brown mottles; weak fine
granular structure; non plastic: non sticky;
abrupt smooth boundary

Gray {5 Y 5/1) loam; few fine distinct mottles;
moderate subangular blocky structure; non
plastics non sticky; gradual smooth boundary

Dark grayish brown (2.5 Y 5/2)} silt clay loam;
few fine faint brown mottles; weak subangular
blocky structure; non plastic; non sticky;
clear smooth boundary

Yellowish gray (2.5 Y 5/1) sandy Toam;
structureless; non plastic; non sticky

H Elec. Cond :
i EC x 103 Organic
o g
Denth T =1 T =2 mmho/cm/25°C 1=1 Carbon
P Soil - Water Soil:TN KC1  Soil - Water (%)
(cm.) Ratio Ratio Ratio
0-16 6.7 5.8 0.20 1.53
16-32 6.8 5.7 0.06 0.96
32-77 6.9 5.8 0.06 -
77-100 7.2 5.9 0.06 -
Organic Avail. Avail.
Depth Matter Nitrogen Phosphorus Iron
(cm.) (%) (%) (ppm) (ppm)
0-16 2.63 0.13 9.8 0.78
16-32 1.64 0.08 8.1 -
32-77 - - 6.5 -
77-100 - - 6.5 -

(to be continued)
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Table 3.1.4  SOIL PROFILE OF LA PAZ SOIL

La Paz Sandy lLoam

A 0-15 ¢cm
B 15=564 cm
C 54-76 cm

IICg 76-100Q cm

SERIES {Continued)

No. of soil pit : 24
Location : Laput, Mexico
Land use : Paddy

Brownish gray (10 YR 6/1) sandy loam, few
fine faint brown mottles; structureless;
non plastics non sticky; clear smooth
boundary

Grayish yellow brown {10 YR 5/2) sandy loam;
common medium distinct yellowish brown
mottles; structureless; non plastic; non
sticky; clear smooth boundary

Dull yellow brown {10 YR 6/3) silt loam; weak
subangular blocky structure; slightly stickys
non plastic; clear smooth boundary -

Brownish gray (10 YR 5/1) sand; few fine

distinct mottles; structureless; non plastic;
non sticky
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Table 3.1.5

A D-30 ¢cm

Clg 30-70 cm

C29 70 -100 cm

SOIL PROFILE OF MASANTOL SOIL SERIES

Masantol Clay

No. of soil pit : 86
Location : Bo., Dabuel, Macabebe
Land use : Paddy

Brownish gray (10 YR 5/1) clay; common,
medium distinct brown mottles; moderate
medium blocky structure; plastic; sticky;
clear smooth boundary

Light bTuish gray (5 BG 7/1) clay; moderate
medium blocky structure; plastic; sticky;
clear smooth boundary

Light olive gray (2.5 GY 7/1) clay; massive;
plastic; sticky
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A

A

Table 3.1.6  SOIL PROFILE OF PRENSA SOIL SERIES

0-20 cm

20 -« 100 cm

Prensa Clay

No. of soil pit : 201
Location : San Nicors, Magalang
Land use : Paddy

Grayish vellow brown {10 YR 4/2) clay;
moderate subangular blocky structure;
sTightly plastic; slightly sticky: abrupt
smooth boundary

Brownish black {10 YR 3/1) clay; many fine
Fe/Mn concretions and gravels; very plastic;
very sticky
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Table 3.1.7

SOIL PROFILE OF QUIGUA SOIL SERIES

Quigua Si1t Clay Loam

No. of soil pit : 26
Location : Bo. San Miguel
Land use : Paddy

A 0-22 cm Brownish gray (10 YR 4/1) clay loam, few fine
faint yellowish brown mottles; strong blocky
structures; sticky; plastic; gradual smooth
boundary

B 22-36 cm Brownish gray (10 YR 5/1) sandy loam; weak
subangular blocky structure; non plastic;
non sticky; gradual smooth boundary

B 36-59 cm Grayish yellow brown (10 YR 5/2) sandy loam;
commoh medium distinct mottles; weak granular
structure; slightly piastics sTightly sticky;
clear smooth boundary

C 59-80 cm Brownish gray (10 YR 6/1) silt loam; common
medium distinct mottles; weak granular
structure; slightly plastic; slightly sticky

Elec. Cond :
PH EC x 103
1= 1=2 mmho/cm/25°C 1=1  Organic
Depth Soil - Water Soil: 1IN KCi Soil - Water Carbon
(cm.) Ratio Ratio Ratio (%)
0-22 6.9 5.9 0.62 1.76
22-36 7.7 6.1 0.22 0.59

36-59 7.6 6.1 0.31 -

59-80 7.8 6.1 0.40 -

- Organic Avail. Avail.

Depth Matter Nitrogen Phosphorus Iron

(cm.) (%) (%) (ppm) (ppm)

0-22 3.02 0.15 17.0 21.96

22-36 1.01 0.05 8.1 0.39

36-59 - - 8.1 1.29

59-80 - - 4.6 1.01
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Table 3.1.8

SOIL PROFILE OF SAN FERNANDO SOIL SERIES

San Fernando Clay

No. of soil pit : 17
Location : Sto. Domingo, San Simon
Land use : Paddy
A 0-15 cm Brownish black (10 YR 3/1) clay; few fine
distinct brown mottles; strong blocky structure;
stickys plastic; clear smooth boundary
B 15-40 cm Dark grayish yellow (2.5 Y 4/2) clay; few fine
faint yellowish brown mottles; moderate subangular
blocky structure; very plastics very sticky;
gradual smooth boundary
Clg 40-70 cm Gray (7.5 Y 4/1) silty clay; common fine distinct
brown motties; moderate granular structure;
plastic; stickys gradual smooth boundary
C2g  70-100 cm Gray (7.5 Y 4/1) silty clay; few fine soft
manganese concretion; many fine prominent mottles;
weak subangular blocky structure; slightly plastic;
slightly sticky
Elec. Cond :
pH £C x 109
1T =1 1 =2 nmho/cm/25°C 1=1  QOrganic
Depth. Soil - Water Soil: 1IN KCI Soil - Water Carbon
(cm.) Ratio Ratio Ratio (%)
0-15 6.4 5.3 0.74 2.28
15-70 8.0 6.4 0.21 0.68
70-100 7.9 6.6 0.20 -
Organic Avail. Avail.
Depth Matter Nitrogen - Phosphorus Iron
(cm. ) (%) (%) (ppm) (ppm)
0-15 3.29 0.16 5.5 23.52
15-70 1.18 0.06 5.5 0.78
70-100 - - 4.0 0.78
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Table 3.1.9  SOIL PROFILE OF TAGOLOD SOIL SERIES

Tagolod Clay

No. of soil pit : 8
Location : Bo. Sta. Lucia, Candaba
Land use : Paddy

A 0~20 cm Yellowish gray (2.5 Y 5/1) clay; common fine
: distinct brown mottles; strong subangular
blocky structure; plastici sticky; gradual
smooth boundary

B 20-35 cm Gray (5 Y 5/1) clay; few fine faint brown
mottles; strong subanguiar blocky structure;
very plastics very sticky; gradual smooth
boundary

Clg 35-70 cm Gray (5 Y 4/1) clay; common few distinct brown
mottles; moderate subangular blocky structure;
plastic; sticky; diffuse smooth boundary

1ICg 70-100 ¢cm  Gray (5 Y 4/7) loam; many fine prominent brown
motties; weak subangular blocky structure;
slightly plastic; slightly sticky

H Elec. Cond :
P EC x 103
T =1 1T =2 mmho/cm/25°C 1=1  Organic
Depth Soil - Water Soil: IN KCI Soil - Water Carbon
{cm.) Ratio Ratio Ratio (%)
0-22 6.9 5.5 0.17 1.52
20-35 7.2 5.7 0.12 1.52
35-70 7.1 5.7 0.10 -
70-100 7.2 5.7 0.09 -
: Organic Avail. Avail.
Depth Matter Nitrogen Phosphorus Iron
(cm.) (%) (%) (ppm) (ppm)
0-20 2.61 0.13 37.5 -
20-35 2.61 0.13 14.0 -
35-70 - - 6.5 -
70-100 - - 5.5 -
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Table 3.1.70  SOIL PROFILE OF ZARAGOSA SOIL SERIES

Zaragosa Clay

No. of soil pit : 57
Location : San Roque La Paz
Land use : Paddy/Grass

A 0-16 cm Brownish black (10 YR 3/1) clay; few fine
faint bright reddish brown mottles; strong
blocky structure; very plastic; very sticky;
clear smooth boundary _

B 16-51 cm Gray (5 Y 4/1) clay; strong blocky structure;
very plastic; very sticky; clear smooth
boundary

C 51-100 cm Gray (7.5 Y 5/1) clay; few fine faint olive
brown mottles; strong blocky structure;
very plastic; very sticky

Elec. Cond :
pH EC x 103
1 =1 1 =2 mmho/cm/25°C 1=1  Organic
Depth Soil - Water Soil: TN KCI Soil - Water Carbon
(cm.} Ratio Ratio Ratio {%)
0-16 6.5 5.1 0.18 2.05
16~51 6.6 6.2 0.50 2.00
51-100 7.4 6.5 0.85 -
Organic Avail. Avail.
Depth Matter Nitrogen Phosphorus Fron
(cm.) (%) (%) (ppm) (ppm)
0-16 3.53 0.18 8.1 0.78
16-51 3.44 0.17 5.5 1.79
51-100 - - 5.5 -
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Table 3.1.12

LAND CAPABILITY CLASS

(M)

(2)

Paddy
Class I

Class 11
Ile:

I1j:

Class II1

I1leh:
Ille :
TI1d :

ITIdg:

Quigua silt clay toam

Angeles sandy loam and
La Paz sandy clay loam

La Paz sandy loam and Zaragosa
clay

Angeles coarse sand
Angeles fine sand

Masantol clay, Prensa clay and
Tagolod clay

San Fernando clay

Total

Diversified Crops

Class 1

Class II

I1gh:
Ilj :

Class III
1I1Ih:

II1Igj:
I7Id

ITIdgj:

Angeles sandy Toam
Quigua silt clay loam

Angeles fine sand

La Paz sandy clay loam and
La Paz sandy loam

Angeles coarse sand

Masantol clay

Prensa clay/Tagolod clay and
Zaragosa

San'Fernando clay

Total

6,500
51,200
22,600

28,600

45,300

8,600
10,000
16,300
10,400

103,000

23,500

17,000
5,500

36,000
10,000
26,000

43,500

8,600
8,500
16,000
10,400

103,000

w O
L

;

=
(o]

o
—r
(Xa]

27.7

—t ™
(2N} %3
Le} [E¥ ey} co

:

9.7
25.2

=9
[ph]
Lo

o100 o
O Lo 2

10.1
100.0
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Table 3.3.1

LAND USE IN THE OBJECTIVE AREA

Area Proportional
Percentage
{ha) (%)
1) Farm Land
a. Paddy Field 101,500 31.7 (80.5)
- Rainfed Area 39,600 12.4 (31.5)
- Irrigated Area 61,900 19.3 {49.0)
b. Sugar Cane Field 21,000 6.6 {16.8)
¢c. Other Crop Area 3,500 1.1 (2.7)
Sub-total 126,000 39.4 (100.0)
2) Land such as Fishpond, 194,000 60.6
Residential Area, '
Non-Arable Land, etc.
Total 320,000 100.0
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Table 3.3.2  FARM INPUT PER HA AT PRESENT CONDITIONS
IN PAMPANGA PROVINCE

Irrigated Rainfed
Land Land g
Wet Season Dry Season Wet Season ~Ud3rcane
Paddy Paddy Paddy

Seed (kg or pcs) g5 99 a5 34,000
Fertilizer (kg)

N 46 48 46 120

P 7 12 5 0

K 2 4 2 0
Chemicals ([) 1.1 1.4 0.8 0
Laborer (man-day) 86 93 81 120
Mechanical Power 1.53 1.53 1.53 4.6
(days)
Animal Power 9.1 9.1 9.1 6.65

{days)
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Table 3.3.4  PLANTED AREA, UNIT YIELD AND TOTAL PRODUCTION
OF SUGAR IN THE OBJECTIVE AREA (1978/79)

Objective Area ce v Total
Distributed to Planted Area Unit Yield Production
Each Province (ha) (t/ha: sugar) (t)
Pampanga 17,990 2.76 49,652
Tarlac 2,920 3.98 11,622

Nueva Ecija - - -
BuTacan - - .

Bataan - - -

Total 20,910 2.93 61,274
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Table 3.3.6  PAST TREND OF HARVESTED AREA, UNIT YIELD
AND TOTAL PRODUCTION FOR PADDY IN THE

FIVE PROVINCES FROM 1970 TO 1978

Al s/

Harvested Area (ha)

Pampanga 977 183,122

Tarlac -620 116,712

N. Ecija -3,292 424,645

Bulacan -174 99,372

Bataan 1,737 -105,897
Unit Yield (t/ha)

Pampanga 0.044 -1.22

Tarlac ~0.031 4,31

N. Ecija 0.088 -4.35

Bulacan 0.144 -8.14

Bataan -0.007 2.59
Total Production (t)

Pampanga 5,440 254,764

Tarlac -3,843 428,721

N. Ecija 6,622 104,093

Bulacan 11,656 643,577

Bataan 3,658 224,231
/1 Y=AX+8B

A ratio

: Annual increasing
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Table 3.3.7

PAST TREND OF PLANTED AREA, UNIT YIELD
AND PRODUCTION OF SUGAR IN THE OBJECTIVE

AREA (FROM 1974/75 TO 1978/79)

I - 130

Tarlac Nasudeco Pasudeco

Pilanted Area

A ~-535 ~G51 -709

B 65,663 86,191 71,155
Production

A -2,014 -2,512 -3,462

B 261,584 219,084 328,158
Yield

A 0.012 -0.039 -0.063

B 3.430 5.000 8.430

Y=AX+B

y = production

X = year (in case of 1974/75, X = 75)

A = annual increasing ratio



Table 3.3.8 NUMBER OF LIVESTOCK AND POULTRY IN
THE OBJECTIVE AREA

(Unit: Heads)
Provinces Carabao Cow Pig Chicken Duck
Pampanga 30,367 2,218 72,614 322,160 329,246
Tarlac 10,152 1,728 29,651 101,604 23,102
Nueva Ecija 8,696 634 31,512 293,088 79,699
Bulacan 7,050 3,970 158,707 414,418 252,962
Bataan 295 22 1,067 20,460 810
Total 56,560 8,572 293,551 1,151,730 685,819
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Table 3,3.9

SUMMARY OF TENURIAL STATUS IN FIVE
PROVINCES RELATED TO THE OBJECTIVE
AREA (AGRARIAN LAND REFORM PROGRAM)

Pampanga  Tarlac N.Ecija Bulacan Bataan
Lessee
Number (No} 12,397 16,544 17,390 18,240 4,122
Area (ha) 20,218 20,805 35,680 30,710 6,808
Farm size (ha) 1.63 1.26 2.05 1.68 1.65
Amortizing Owner
Number (No) 15,743 15,927 52,376 10,427 2,228
Area (ha) 29,890 33,033 118,343 16,499 10,869
Farm size (ha) 1.90 2.07 2.26 .1.58 4,88
Owner QOperator
Number (No) 1,323 8,220 6,490 6,745 1,028
Area (ha) 2,225 14,205 21,312 12,057 4,172
Farm size (ha) 1.68 1.73 3.28 1.79 4,07
Total (1+2+3)
Number {No} 29,463 40,691 76,256 35,412 7,374
Area (ha) 52,333 68,043 175,335 59,260 21,849
Farm size {(ha) 1.78 1.67 2.30 1.67 2.96
% of Owner Operator 4.5 20.2 8.5 18.1 13.9
to Total Number
% of Lessée to 42.1 40,7 22.8 51.5 55.9
Total Number
% of Amortizing 53.4 39.1 68.7 29.4 30.2
Quner to Total
Number
% of Lessee and 95.5 79.8 91.5 80.9 86.1

Amortizing Owner
to Total Number
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Table 3.3.11 INFLOW OF RICE SUPPLY TO METRO MANILA THROUGH
THE CHANNEL OF NFA METRO MANILA IN 1979

Rice Percent
Source (Ton) (%)
Five Provinces
Nueva Ecija 13,596 15.12
Pampanga 1,101 1.22
Tarlac 5,887 6.54
Sub-total 20,584 22.88
Other Source
Ilocos Norte 887 0.98
Ilocos Sur 1,020 1.13
La Union 1,414 1.57
Pangasinan 5,417 6.02
Allacapan 425 - 0.47
Cagayan 11,971 13.31
Isabela 7,394 8.22
Kalinga-Apayao 1,799 2.00
Nueva Vizcaya 2,299 2.55
Quirino 1,546 1.72
Aurora (Sub-province) 579 0.64
Batangas 231 0.25
Laguna : 800 0.89
Mindoro Occidenta 10,701 12.00
Mindoro Oriental 2,412 2.68
Palawan 195 0.21
Albay 2,483 2.76
Camarines Norte 635 0.70
Camarines Sur 4,056 4,51
Catanduanes 67 0.07
Sorsogon: 1,049 1.16
IToilo 409 0.45
Southern Leyte _ 258 0.28
Zamboanga Norte 39 0.04
Misamis Occidental 378 0.42
Agusan Norte ' 1,250 1.39
Misamis Oriental 440 0.49
Davao Norte 205 0.23
Davao Sur ‘ 644 0.71
South Cotabato 1,094 1.21
Maguindanao 2,948 3.28
North Cotabato 1,956 2.17
Sultan Kudarat 2,345 2,61
Subh-total 69,346 77.12
Total ‘ 89,930 100.00
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Table 3.3.13  FINANCIAL AND ECONOMIC PRICE
STRUCTURE OF RICE

' (Unit: %éton)
1980 ' 3

Financial Economic Economic
Export price F.0.B, Manila 2,620 2,620 2,970 -
Cost, loading port 60 50 50
Cost, terminal warehouse 55 45 45
Milling cost 190 155 155
By-product sale ‘ (125} (100) (100)
Ex-mill value 2,440 2,470 2,820
Rice equivalent (63%) 1,540 1,560 1,780
Procurement costs 85 70 70
Farm-gate price 1,455 1,490 1,710

Table 3.3,14 FINANCIAL AND ECONOMIC PRICE
STRUCTURE OF SUGAR

(Unit: P/ton)

1980 1985

Financial Economic Fconomic
Export F.{0.B. Manila 2,160 2,140 2,334
Cost, loading port 60 50 50
Cost, terminal warehouse 55 45 45
Land and transport ex-mill 75 60 60
Ex-mil1l value 1,950 1,985 2,175
Milling cost 680 555 555
By-products role {500) (410) (410)
Taxes 40 - -
Farmgate sugar price 1,730 1,840 2,030
Farmgate sugarcane price 170 180 200
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M-99 PROGRAM IN THE OBJECTIVE AREA

Table 3.3.16
Phase XIli L
Objective Area Total Total
Distributed to No. of Area of Loan Loan %
Fach Province Farmers Planted Granted Repaid Repayment
(ha) (P) (?)
1. Pampanga 1,445 2,525 3,109,137 2,050,704 66
2, Tarlac 119 1,329 1,403,158 796,825 57
3. N. Ecija 3,206 7,927 10,303,118 6,578,080 67
4, BuTacan 2,364 4,881 3,062,745 2,326,040 76
5. Bataan 6 15 15,868 5,677 36
Total 7,134 16,677 17,894,026 11,757,332 66
Phase XIV
Total Total
No. of Area of Loan Lean %
Farmers Planted Granted Repaid Repayment
(ha) (P) (P)
1. Pampanga 854 1,331 1,678,580 927,199 55
2. Tarlac 194 47 675,918 131,796 19
3. N. Ecija 1,652 3,826 4,830,269 2,242,041 46
4, Bulacan 1,754 1,560 4,549,303 1,881,451 41
5, Bataan - - - - -
Total 4,754 7,134 11,734,070 5,182,493 44
Source: BAEx
Note: With credit only
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Tble 3.4.3

LLIST OF CIS IN THE OBJECTIVE AREA OF

THE SAN ANTONIO RESERVOIR PROJECT

1 - 142

Province Irr‘ig?ﬁlt; Area vater S
: : Name of System a ater Source
Municipality Y Wet Season Dry Season
Pampanga
1. Arayat Bitas 265 20 Bitas Creck
2, " Gatiawin 129 10 Buracan Creek
3. " Laemit A05 80 Lacmit Creek
4, N La Paz Ture 70 70 Sapanga Matua Creek
5. * Panlinlang 200 40 Bitukang Manok Creek
6. " San Juan Bono 365 130 Bono Creek
7. " San Roque Bitas 343 30 San Rogque Creek
a. " Mumang Baca 115 0 Mumang Baca Craek
9. DBacolor Bacalar 550 250 Cugy Creek
10. " Macabacle 86 0 Potrero Creek
1. " Sta. Barbara 167 0 Potrero Creek
12. Candaba Barangca 455 0 San Miguel R,
13, Guagua San Juan Nepo 50 0 Betis Creek
14. Macabebe Batasan 100 0 Pampanga River
15, " Castyri 250 0 Saplad River
16. " San Gabriel 194 0 Danga River
17. " San Jose 250 0 Samankal Creek
18, " San Juan ‘ 190 0 Danga River
19, " San Rafael 200 0 Ara River
20, " San Raque 11 0 Danga River
21, " Sta. Maria 250 0 Samangkai Creek
22. ! Sapa Libutad 180 0 Sapa Libutad Creek
23, " Saplad David 350 0 Saptad River
2., " Tacasan 171 0 Tacasan Creek
25. " Telacsan 1830 0 Tetacsan Creek
26. Magalang La Paz 200 60 Quitanpil River
27. * San Agustin 60 1} Salibasac Creek
28, " Sta. Cruz 300 80 Malou Creek
29, " San Padro 30 0 Quitangi] River
30. " San fogue Balan 150 0 Malou Creek
1, " San Vicente 215 0 Sn. VYicente Creek
32, Masantol Matlauli 200 0 Pampanga River
33, " Nigui 200 0 Pampanga River
. " Sagrada 220 0 Pampanga River
35, Mexico Abacan 80 a0 Abacan River
36. * Bungang Guinto 255 0 Betio River
37, " Mexico 13¢ ] Sn, fatricio Creek
38, " San Jose Malino 132 0 Abacan Creek
39, " Anao 120 0 Anac Creek
49, Hinalin Dauwe 150 0 Dauwe River
4. " Maningo 200 0 Haningo Creek
42, " St. Domingo 120 0 Tizman Creek
43, " ' " San Isidro 140 0 Batasan Creck
44, Sta, Ana San lsidro 60 0 Muman Baka Creek
45, # San Pable 200 ] Misanga River
46, " San Roque 115 100 Darabulbul Creek
47. Sta. Rita Dampol 96 0 Dampal Creek
48, " Dila-Dila 38 15 Jogu Creek
49, * Paligue Libutad 91 20 Sapa Libutad
50, “ Magsaysay 228 90 Sapang Matua Creek
Sub-total 9,80] 1,035 (10.6%)
Tarlac
1. DBamban Bamban 700 700 Parua River
2. Conception Lilibangan 162 140 Parua River
3. " Magao 500 300 Balico Creek
4, " San Bartoleme . 180 18 Sapang Baten Creek
5, " San Isidro 91 40 Balandanum Creek
6. ! Sta. Rita 180 80 Cuartel Creek
7. " Talimundoc, Panalicsican No Data o Papaya Creek
B. » San Martin 200 128 Parua River
9, * Baluto 320 150 Parua River
Sub-total 2,333 1,573 (67.44)
Totat 12,134 2,608 {21.5%)
Source: MIA Regiomal Office
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Table 3.4.9

PERMANENT STAFF ON NATIONAL IRRIGATION SYSTEM

Max. No. of P.Staff
Name of Service Tech.
System Area (ha) Staff Total (1)/(2) (1)/(3)
) (2) (3)
Caulaman 950 25 35 38 27
Porac -~ Gumain 5,370 47 58 114 83
TISIP 23,800 140 161 170 148
(Tariac RIS and
San Miguel
0'Donnell RIS)
UPRP 93,900 1,088 1,744 86 82
Penaranda & 29,500 288 307 102 96
Penaranda-Ext,
AMRIS 32,200 343 400 94 8]
Source: NIA System Management Dept.
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Table 3.4.71

PROPOSED CIS PROJECTS IN THE SERVICE AREA

OF THE SAN ANTONIO RESERVOIR PROJECT

Province & Municipality - Name of System Irglg:b]e Water Source Pr$ggied
Nueva Ecija
1. Aliaga Pantoc 1,100 Himukay Creek -
2. Zaragosa Sta. Lucia 615 Himukay Creek -
3. " Gapumaca 1,000 Himukay Creek -
q, " Burnae 1,800 Cabaste/Magating -
§, Licab Caber 800 Himukay Creek -
Sub-total 5,316
Pampanga
1. San Fernando Cutcut 135 Syguaco Creek 1980
2, o Telabastangan 1M Balimbing Creek 1980
3, Mexico Betis 431 Betis River 1980
4, Divisoria Mexico 204 Quinata Creek 1980
5. Arayat & Mexico Pandacaqui 200 Pandacaqui 1981
6. Arayat Buenavista 100 - No data - 1981
7. Bacolor Concepcion 300 Gugu Creek 1982
8. Mexico Laput-Concepcion 295 Laput Creek 1982
%. Bacolor Pasig Potrero 200 Potrero River 1983
10, Mexico San Miguel 200 Lagundi Creek 1983
11. Magalang PAC Project 75 - No data - 1984
12, Mexico Capaya 170 Laput Creek 1984
13. " Saclaban 120 Abacan Creek 1984
14, " Nueva Victoria 100 Nueva Victoria Creek 1985
15. " Dalisdis 250 Abacan Creek 1985
16, Bacolor & Sta. Rita Lazamana 120 Libutad Creek 1985
17. Apalit Colgante 250 Telasiko -
18, Arayat Banga 115 Banga Creek -
19. " Dalayap 600 Spring -
20, lLubao Palitic 85 Palitic Creek -
21, Y Saba 10 Prado Creek -
22. Masantol Bagang 100 Pampanga River -
23. Minalin San_Isidro 90 San Isidro Creek -
Sub-total 4 .35]
Tarlac
1. Ccncepcion San Martin 200 Parua River 1980
2, ! Baluto 320 Parua River 1980
Sub-total 520
Total 10,186

Source: NIA Regional Office
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Table 3.5.1 DISTANCE FROM THE RIVER MOUTH

Location Distance
{km)
River Moutn 0
Bifurcation of Bebe Sn. Esteban C.0.C. i8
Bifurcation of Hagonoy River 21
Sulipan Bridge 26
Apalit 27
North Manila Expressway Br. 30
San Simon 36
San Luis 42
Candaba 50
Arayat Bridge 61
Confluence of Pampanga and Rio Chico Rivers 66
Candabacabiao Floodway 71
San Isidro Bridge 86
Cabanatuan 140
Zaragoza (Rio Chico River) 101

Note: The distance is measured along the center line of

low water channel, on the map of a scale of 1:50,000.
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Table 3.5.3  ELEVATION-AREA, CAPACITY RELATIONS
OF SAN ANTONIO SWAMP

EL. A v
(m) (km2) (106m3)
7 0 0
8 17,20 8.60
9 40.93 37.67
10 85,71 100.99
1] 130, 90 209.30
12 178.46 '363.98
13 223.89 560.16
14 265. 24 799,73

Remarks: Area and Capacity are obtained from the contour
map which was drawn based on S = 1/5,000
topographic maps surveyed by NIA and the results
of the check survey by JICA.
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Table 3.5.5

CARRYING CAPACITY OF RIVER CHANNEL

UNDER EXISTING CONDITION

(Unit: m3/s)

Carrying
River Stretch Capacity
{Bankful)
1. Pampanga River River mouth - Masantol 500-
Masantol - Sulipan 2,200
Sulipan - Candaba 1,800
Candaba - Arayat 2,500
Arayat - Cabiao 2,000
Cabiao - San Isidro 2,500
2. Bebe San Esteban River mouth - Masantol 1,700
Channel
3. Hagonoy River Hagonoy - Diversion Point 70
4, Labangan Floodway River mouth - Calumpit 700
5. Angat River Calumpit - Expressway Br. 900
6. Maasim River Confluence to Pampanga R.
- Bahay Pare 100
7. Candabacabiao Candaba Swamp - Diversion Point 4,000
Floodway
8. san Fernando Sexmoan - San Fernando 200
River San Fernando - Mexico 50
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Table 3.5.6 100 YEAR FLOQD DISCHARGE QF PRINCIPAL
‘ ' RIVERS IN .PAMPANGA DELTA AREA AS
ESTIMATED BY MPW

100 Year Design

Stream - Location Flood Discharge
(m3/sec)
Upper Pampanga River Al Arayat, Pampanga 9,100
Candaba Swamp Outlet Calumpit, Bulacan 1,970
Angat River Calumpit, Bulacan : 1,090
Pampanga River Calumpit, Bulacan 7,060
Labangan River Calumpit, Bulacan 3,060
San Miguel Sulipan Floodway Apalit, Pampanga 3,700
Bebe-San Esteban Floodway Masantol, Pampanga 3,500

Source:

Remarks :

Bureau of Public Works, Report on the Proposed Reclamation
of the Candaba and San Antonio Swamp, Vol. II

(Manila: Bureau of Public Works, 1962)

/1: including Rio Chico River Watershed.
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Table 3.5.7  STATUS OF IMPLEMENTATION OF MPW FLOOD
CONTROL SCHEME BY THE END OF 1979
(APPROXIMATE ESTIMATE IN PERCENTAGE OF

TOTAL AMOUNT OF WORK)

Name of Works Percggﬁgggtion Year
(%)

Arayat-Apalit-Masantol Setback Levee 100 1975
Calumpit-Plaridel-Bustos Levee 100 1975
Bebe-San Esteban Channel, Dikes, Floodgates 100 1875
Arayat-Cabiao Ring Levee (including improvement) 80 -
Cabiao-Candaba North Dikes 100 1977
Cabiao-San Isidro Levee 100 1975
Luyos-Bagong Sikat Cutoff Channel 100 1975
San Antonio-Cabanatuan Levee 0 -
Rio Chico River Control System 20 -
Quitangil River Control 15 -
Parua Floodgate 100 1979
Pasig-Potrero River Control 75 -
Gumain-Porac Diversion Channel 86 -
Sapang Maragul Floodgate 100 1979
Labangan Floodway 50 -
Abacan River Control 20 -
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Table 3.5.9  INUNDATED AREA FOR THE PAST MAJOR

FLOODS
F1ooqgg Area (KmZ)
San Antonio Candaba
Flood Swamp & Swamp & aﬁl;f Total
Surrounding Area Surrounding Area
Aug. 1960 392 368 600 1,360
May 1966 220 196 340 756
July/Aug. 1972 428 396 504 1,328
May 1976 496 488 464 1,448
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Table 3.5.10(1) FLOOD DAMAGES OF AUGUST 1960

Estimated Damage {P103)

Pampanga  Rio Chico Percentage
Item River River Total (%)
Proper Proper
Direct Losses
1. Commercial, 611 306 917 5
Residential,
Agricultural
Buildings, Equip-
ment, etc.
2. Non-seasonal Crops 697 167 864 5
3. Livestocks 600 208 808 4
4. Fishing Industry 1,619 - 1,619 9
5. Roads, Bridges, 982 218 1,200 . 7
Culvert, etc.
6. Seasonal Crops
Relay 7,063 4,440 11,503
Sugarcane 146 13 159
Sub-total 7,209 4,453 11,662 65
7. Total 11,718 5,352 17,070
Indirect Losses 541 356 897 5
Grand Total 12,259 5,708 17,967 100

Data Source: Report on "The Pampanga River Flood of August 1960"
by MPW
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Table 3.5.10(2) FLOOD DAMAGES OF MAY 1976

For the three provinces that mainly comprise the basin alone damages
amounting to more than sixty (60) million pesos were recorded. The total
damages and casualties caused by the typhoon and floods to all affected
provinces are 1isted below.

A.  Damages

o

oy O B W

Public Properties P443,197.000

Private Properties including

Agricultural crops _ © P169,000.000
Houses totally destroyed 3,792 units
Houses partially destroyed 4,992 units
Infrastructure Project 10 dikes, 20 bridges destroyed

2 1light planes missing and ships
washed ashore off North Harbor and
Roxas Boulevard.

b ships aground off the east coast
of Mindanao.

B. Casualties

1.

Death - 200 persons, 10 died by drowning and 4 died by
electrocution in Metro Manila.

Missing - 147 persons.

Injured - 20 persons, thousands of commuter strended, several
vehicles under water at Lagusnilad in Metro Manila. About
537,385 families comprising of an estimated 3,253,020 persons
affected.

Data Source: "Hydrological Data Summary of the May 1976 Flood in the

Pampanga River Basin' Sept. 1978 PAGASA.
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Table 3.5.10(3)

FLOOD DAMAGES IN 1978

(PAMPANGA PROVINCE)

(Unit: P103)

Estimated Damage

Flood "Crops/ Private PubTic Rogds/ Tota]
Livestocks Properties Works Bridges
Apr. (Typhoon ATANG) 11,976. 9,610 15,956 */1
Aug. (Typhoon HELING) 2,191 3,110 1,760 1,345 8,396
Oct. {Tropical Storm
YANING & MIDING) 3,089 2,463 2,560 6,055 14,167
Nov. {Typhoon KADING) 869/2 7,561 12,043 20,209
Average 5,752 5,686 8,077 9,203 28,718
Percentage (%) 20 20 28 32 100

Data Source:

/1 : Data not available
/2 : Excluding damages to crops
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Table 3.6.4

FISH PRODUCTION BY SECTOR 1978

(Unit: Metric tons, (%))
Commercial  Municipatl .
Area Sector . “Fishing Fishing Fishpond Total
Philippines 505.8 775.9 118.7 1,400.4
(36.7) (55.4) (8.5) (100)
1.47 5.03 25,59 32.09
Objective Area {(4.6) (15.7) (79.7) (100)
BuTacan & Pampanga 0.41 2.03 23.26 25.70
(1.6) (7.9) (90.5) (100)
1.06 3.00 2.33 6.39
(16.6) (46.9) (36.5) (100)

Source:

Fisheries Statistics of the Philippines, 1978
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Table 4.1.3(1)  PROBABLE NATURAL DAILY AVERAGE PEAK DISCHARGE
AS ESTIMATED BY PD/CS TAHAL

(Unit: md/s)

Sub- . Return Periods in Years

basin Station Name 10 50 T00

Al Pampanga River, Pialuan, Pantabangan, 836 1,122 1,240
Nueva Ecija

A2 Coronel River, Bangkerohan, Bongabon 961 1,344 1,504
Nueva Ecija

A3 Pampanga River, Valdefuente, 1,122 1,464 1,606
Cabanatuan City, Nueva Ecija

Ad Chico River, General Tinio, 267 377 427
Nueva Ecija

Ab Sumacbao River, Pias, General Tinio, 537 756 847
Nueva Ecija

A6 Pefiaranda River, (RR Bridge), 882 1,243 1,393
San Jose, Peharanda, Nueva Ecija

A7 Peflaranda River, San Vicente, Gapan, 884 1,244 1,394
Nueva Ecija

A8 Pampanga River, San Vicente, Cabiao, 1,959 2,673 2,970
Nueva Ecija

B1 Talavera River, Kaboboloonan, 354 492 546
Talavera, Nueva Ecija

B2 Rio Chico River, Sto. Rosario, 938 1,227 1,343
Zaragoza, Nueva Ecija, Pampanga

83 Rio Chico River, Banga Arayat, 1,135 1,466 1,604
Pampanga

B4 Pampanga River, San Agustin, Arayat, 2,200 2,850 3,150
Pampanga

1 Bulu River, Malibay, San Miguel, 93 132 149
Bulacan

c? Candaba Swamp, Ducma, Candaba, 964 1,347 1,506
Pampanga

€3 San Miguel, San Vicente, Gapan, 318 456 513

Nueva Ecija

(to be cont'd)
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Table 4.7.3(2) PROBABLE NATURAL DAILY AVERAGE PEAK DISCHARGE
AS ESTIMATED BY PD/CS TAHAL

(Unit: m3/s)

Sub~ ' . Return Perjods in Years

basin Station Name 10 50 100

c4 Garlang River, Garlang San Ildefonso, 109 148 164
Bulacan

ch Maasim River, Diliman, San Rafael, 2565 338 373
Bulacan

6 Maasim River, Bahay Pare, Candaba, 273 364 402
Pampanga

c7 Angat {(below IPO Dam) Norzaragay, 710 944 1,041
Bulacan

c8 Labangan River, Bagbag, Calumpit, 850 1,127 1,242
Bulacan

D1 San Fernando River, Pampanga 306 448 508

D2 San Fernando River, Pampanga 678 992 1,123

D3 San Fernando River, Pampanga 960 1,403 1,391

D4 Pasig-Potrero River, Cabetican, 212 300 349
Bacolor, Pampanga

05 Porac River, Valdez, Floridablanca, 339 491 555
Pampanga

D6 Gumain River, Pabanlag, Floridablanca, 254 369 417
Pampanga

n7 Caulaman River, Pabanlag, 315 454 511
Floridablanca, Pampanga

D8 Loweyr Gumain River 663 957 1,080
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Table 4.1.4  COMPARISON OF PROBABLE PEAK DISCHARGE

AS ESTIMATED FROM OBSERVED DISCHARGE
DATA AND SYNTHETIC RAINFALL SERIES

(Unit: m3/s)

Station

o Return Periods in Years
No. 10 50 100
Real Synt Real Synt Real Synt

Chico River
Arayat
Gumain River

Coronel Rijver

A4 456 267 669 377 759 422
B4 2,698 2,200 3,328 2,850 3,595 3,150
D6 365 254 564 369 649 417
A2 806 961 1,159 1,344 1,308 1,504

Remarks: Real:

Synt:

Probable peak discharge calculated from observed
discharge data.

Probable peak discharge calculated from synthetic
rainfall series.
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Table 4.2.1  H-V CURVE OF SAN ANTONIO
SWAMP (PLAN-2)

ELEVATION-AREA-CAPACITY RELATIONS

FL Area Capacity
(m) (kn?)  (106m3)
7 0 0
8 23.3 11.7
9 78.6 62.7
10 134.0 169.0
11 158.3 315.1
12 176.3 482.3
13 185.8 663.3
14 210.0 861.2
15 234.8 1,083.6
16 2h2.3 1,327.1
17 271.8 1,589.1
18 299.3 1,874.6

I -175



(clig0l) A3Loede) [043U0) POOL4

1U35344

8970 8570 87" 0 8£°0 £2°0 80°0 - - u uoL3onpay “- op -
2579 AR 2479 28°9 /679 FA N £2°7 gg/ w73 |2A97 JD1EM ey
jtdunpe) ueding 1y -
0¥l G 21 S°01 S L S 0°'¢ - - 2 uoLjonpsy ‘- op -
0°8E1 S°'6E1 STIvl STRPT S LYl 0°GST 0-gsT 072481 pALL| B3y uoliepunuy "Xely
0L°0 29°0 FASNY 670 £2°0 £0°0 - - w - U0L3Inpsy - op -
£8'¢9 1679 [Rilv4 FL L gL i 09°/f £5°/ w13 [SAST] J31BM "XEY
egepue] ynog -
G g€ 0°6¢ 0°s¢ 761 0°el Sy - - 2 uoLionpsy ‘- op -
§°822 0°€€d 0°/£2 €72b2 0°6vZ /8¢ £°692 0°292 ZUey B34y UOLIBPURUT " Xey
68°0 8470 ¥9°0 6%¥°0 I€°0 I1°0 - - w uoL3onpay ‘- op -
0s'8 19°8 9/°8 06°8 8076 8¢°6 F°6  6E°6 w73 |SAST Jd=3eM "XBY
eqepue) yidoN -
Z-ueid JLOAJBS3Y 27
€/°0 ¥o°0 ¥e°D ¥ D 82°0 ¥1°0 - - - - L uolionpsy *- op -
Lt"9 9%°9 99°9 8L°9 2679 90", 0z°/ 8E*/ 6 L 0274 -3 [SAST JB1BM “Xel
jtdunje) uedLing 3y -
G 51 g el 072t £'6 g9 0°¢ - - - - FAL| uoLyonpay - op -
S§'9gT §°BEIL 0] 21 L72p1 ST ol 0 ev1 G es1 67641 2'651 072681 ALY B34y UOLIBpUNUT “XEl
8L°0 69°0 8570 90 2e°0 9170 - - - - w uoL3aonpay ‘- op -
S/°9 879 S6°9 L0741 1¢°/ FAA gg / 2L 067/ £5°L w93 |2A3T JdaleM "XBY
eqEpUR) Y3nos -
£°8¢ 0-g9¢ 0°0€ 0°9¢ 661 0¢t FANA = - - L uoLlonpsy *- op ~
L78d¢  0°[¢2 0728 0°/LEZ G'2be 07082 8°6S2 G°897 0°LL2 0°29¢ mex eauy co%pmn::mH TXey
€071 €670 6L°0 970 870 20 G0°0 - - - w uoiionpsy °- op -
gt°g 9y°8 09°8 G/ 8 1678 FA G vE'6 - $9°6 §L°6 6E°6 W3 [9ART J37BM "XBY
BqEpUE] UJJoN -
T-UB|4 JALOAJDSEY T
0091 00t1 0021 000t 008 009 00t 00¢ 0 HOLILPUQ) U well

(0074 NBIS3Q) YIOA¥ISIY CGINCINY NWS Ad 133443 TOYLINGD Q0074

¢ ¢’ 9LqeL

I - 176



Table 4.2.3  FLOOD CONTROL EFFECT BY WEST
DIVERSION CHANNEL (DESIGN FLOOD)

West Diversion
Ttem Unit Present ChanneT

Condition q = 1,500 m3/5

1. West Diversion Channel (Plan-1)

- North Candaba Swamp

Max. Water lLevel El.m 9.39 8.95
~-do-, Reduction m o - - 0.44
Max. Inundation Area km2 262.0 244 .0
-do-, Reduction km - 18.0
- South Candaba Swamp
Max. Water Level El.m 7.53 7.17
~do-, Reduction m o - 0.36
Max. Inundation Area km2 152.0 144.5
-do-, Reduction km - 7.5
- At Sulipan Calumpit
Max. Water Level El.m 7.20 6.86
~do-, Reduction m - 0.34
2. West Diversion Channel (Plan-2)
- North Candaba Swamp
Max. Water Level El.m 9,39 9.31
~do~, Reduction m o - 0.08
Max. Inundation Area km2 262.0 258.5
~do-, Reduction km - 3.5
- South Candaba Swamp
Max. Water Level El.m 7.53 7.09
~-do-, Reduction m o - 0.44
Max. Inundation Area km2 152.0Q 143.0
-do~, Reduction km - 9.0
- At Sulipan Calumpit
Max. Water Level E1l.m 7.20 6.79
-do-, Reduction m - 0.41
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Table 4.2.7 DECREASE IN FLOOD DAMAGES WITH FLOOD
CONTROL BY WEST DIVERSION CHANNEL

Unit
Item Unit Q'ty Price Amount
(P) (P_x 103)
A. Plan-1
- Decrease in Damage to Paddy
Irrigated Area ha 130 7,695 L 1,000
Unirrigated Area ha 680 3,557 L2 2,420
- Decrease in Other Damages 13 i,200
- Total 4,620
B. Plan-2
- Decrease in Damage to Paddy
Irrigated Area ha 170 7,695 1,310
Unirrigated Area ha 40 3,657 140
Sub-total 1,450
- Decrease in Other Damages 510
- Total 1,960

Remarks, /1 Unit price of gross income in irrigated area.
/2 Unit price of gross income in unirrigated area.
/3 35% of agricultural damages was assumed as other damages,
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Table 4.2.8(1)  DECREASE IN FLOOD DAMAGES WITH FLOOD

CONTROL BY CHANNEL IMPROVEMENT (PLAN-1)
Improved Stretch:

River Mouth - Confluence of

Maasim R.
Design Flood 100~year
Unit
I'tem Unit Q'ty Price Amount
(7) (P x 103)
River mouth - Sulipan
- Decrease in Damage to Paddy and Fish
Paddy Area (Rainfed) ha 2,700 3,657 9,600
Potential Area to be Paddy Field ha 2,800 1,492 4,180
Fish Pond Area ha 4,100 3,464 14,200
Sub-total 27,980
- Decrease in Other Damages (35% of above) 9,790
- - Total 37,770
South Candaba Swamp
- Decrease in Damage to Paddy
Irrigated Area ha 900 7,695 6,930
Potential Area to be irrigated
Paddy Field ha 3,900 4,864 18,970
Sub-total 25,900
- Decrease in (Other Damages {35% of above) 9,070
- Total 34,970
North Candaba Swamp
~ Decrease in Damage to Paddy
Unirrigated Area ha 4,500 3,557 16,010
- Decrease in Other Damages (35% of above) 5,600
- Total 21,610
Grand Total 94,350,
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Table 4.2.8(2) DECREASE IN FLOOD DAMAGES WITH FLOOD

CONTROL BY CHANNEL IMPROVEMENT (PLAN-2)

Improved Stretch: Candaba - Sulipan

Design Flood : 100-year

Item Unit

Q'ty

Unit
Price

()

Amount
(P x 103)

River mouth - Sulipan

- Decrease in Damage to Paddy and Fish
Paddy Area (Rainfed) ha
Potential Area to be Paddy Field ha
Fish Pond Area ha
Sub-total

- Decrease in Other Damages (35% of above)

- Total

South Candaba Swamp

- Decrease in Damage to Paddy
Irrigated Area ha

Potential Area to be frrigated
Paddy Field ha

Sub-total
- Decrease in Other Damages (35% of above)

- Total

North Candaba Swamp

- Decrease in Damage to Paddy
Unirrigated Area ha
- Decrease in Other Damages (35% of above)

- Total

Grand Total

900

3,900

3,557
1,492
3,464

7,695

4,864

3,557

6,930

18,970
25,900
9,070

34,970

34,970
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Tabte 4.2.9(1)  CONSTRUCTION COST FOR WEST DIVERSION CHANNEL

—

(PLAN-1)
o T . - Unit Price  Amount,
Main Civil Works |
- Preparation , L;S. - - 30,463
= Embankment
14K - 42K 103m3 4,041 12,000 48,492
- Excavation \
0K - 14K 103m; 13,668 8,000 109,344
0K - 14K TOSm 3,910 12,000 46,920
14K - 28K 103m§ 7,959 8,000 63,672
23K - 42K 10%m 5,645 12,000 67,740
Sub-~total 287,676
- Revetment m 3,000 900 2,700
- Diversion m 160 15,000 2,400
- Bridge '
National Road m 360 58,000 20,880
Expressway m 360 116,000 41,760
Provincial Road m 360 58,000 - 20,880
Railway m 360 29,000 10,400
Sub-total 93,920
~ Miscellaneous (15% of above) 69,849
- Total 535,500
Acquisition & Compensation
Land Acquisition ha 2,036 20,000 40,720
House Compensation Nos. 950 5,000 4,750
Sub-total 45,470
Contingency (15% of above) 87,150
Eng. Service & Administration (8% of above) 53,450
Grand Total 721,570
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Table 4.2.9(2)  CONSTRUCTION COST FOR WEST DIVERSION CHANNEL

(PLAN=-2) '
, . Unit Price Amount
. 'ty e 3y
Item | Unit | Q, ¥ (p) (P x ]031
Main Civil Works
- Preparation L.S. 2,368 - 24,334
- Embankment (14K - 31K)  10%m° 2,368 12,000 28,416
- Excavation
0K - 14K Togmg 12,749 8,000 101,992
0K - 14K 103m3 3,900 12,000 46,800
14K - 24K 103m3 6,443 8,000 51,544
24K - 31K 10%m 2,814 12,000 33,768
Sub-total 234,104
- Bank Protection m 1,500 900 1,350
- Diversion Weir m 190 15,000 2,850
- Bridge
: National Road (2 lanes}) m 300 58,000 17,400
Expressway (4 lanes) m 300 116,000 34,800
Provincial Road (2 lanes) m 300 58,000 17,400
Railway (1 lane) m 390 29,000 11,310
Sub-total 80,910
- Miscellaneous (15% of above) 55,796
~ Total 427,760
Acquisition & Compensation
Land Acquisition ha 1,585 20,000 31,700
House Compensation Nos. 910 5,000 4,550
Sub-total 36,250
Contingency (15% of above) 69,600
Eng, Service & Administration (8% of above) 42,690
Grand Total 576,300
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Table 4.2.70(1)

CONSTRUCTION COST FOR
CHANNEL IMPROVEMENT (PLAN - 1)

Probability: W = 1/100
Stretch River mouth to Maasim R.
, Unit Price Amount
Item Unit Q'ty (P) (P x 103)
Main Civil Works
- Preparation L.S. 37,765
- Embankment
Pampanga R. Right-Bank 103m3 1,429 12,000 17,148
Pampanga R. Left-Bank 103m3 4,499 12,000 53,988
Maasim R. 103m3 761 12,000 9,132
Angat R. 103m3 319 12,000 3,828
Labangan R. 103m3 650 12,000 7,800
Sub-total 94,116
- Excavation
Pampanga R. 103m3 43,870 8,000 350,960
Labangan R. 103m3 1,354 8,000 10,832
Sub-total : 361,790
- Revetment m 3,600 300 3,240
- Qutlet Structures
Sluce L.S. 17,000
Culvert L.S. 17,000
Sub-total 34,000
- Bridge
Railway and Road m 90 87,000 7,830
Expressway m 90 116,000 10,440
Provincial Road m 700 29,000 20,300
- Others L.S. 10,000
- Miscellaneous (15% of above)L.S. 86,587
- Total 663,850
Acquisition and Compensation
- Land Acquisition ha 1,790 20,000 35,800
- House Compensation Nos . 6,100 5,000 30,500
- Total 66,300
Contingency 109,520
Eng. Service & Administration (8% of above) 67,170
Grand Total 906,840
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Table 4.2.10(2)

CONSTRUCTION COST FOR
CHANNEL IMPROVEMENT (PLAN - 2)

Probability: W = 1/100
. Stretch Sulipan to Maasim R.
] Unit Price Amount
feen Unit Aty () (px103)
Main Civil Works
- Preparation L.S. 30,604
- Embankment
Pampanga R. Right-Bank 103m3 1,338 12,000 16,056
Pampange R. Left-Bank 103m3 2,591 12,000 31,092
Maasim R. 103m3 761 12,000 9,132
Angat R. 103m3 605 12,000 7,260
Labangan R. 103m3 - 12,000 -
Sub-~total 63,540
- Excavation
Pampanga R. 103m3 33,390 8,000 267,120
Labangan R. 103m3 - 8,000 -
Sub-total 267,120
- Revetment m 2,000 900 1,800
- Qutlet Structures
Sluce L.S 17,000
Culvert L.S 7,500
Sub-total 24,500
- Bridge
Raiiway and Road m 400 87,000 34,800
Expressway m 160 116,000 18,560
Provincial Road m 720 29,000 20,880
- Others L.S. 437,200 6,000
- Miscellaneous (15% of above)} L.S. 70,176
-~ Total 537,980
Acquisition and Compensation
- Land Acquisition ha 1,200 20,000 24,000
- House Compensation Nos. 4,510 5,000 22,550
- Total 46,550
Contingency 87,680
Eng. Service & Administration (8% of above) 53,780
~Grand Total 725,990

I - 189



Table 4.2.11(1)

MULTI-CROPPING INDEX

“With Project Without Project

Area .

‘Multi- Area . MuTti-

(ha)  Cropping (ha)  Cropping
' Index “Index
A]ternatiﬁe Plan 1,2,3 and 4
Irrigated land
Wet season paddy 30,000 18,000
Dry season paddy 30,000 14,400
Sugarcane 6,000 -
Rainfed 1and
Wet season paddy - 12,000
Mongo bean - 1,565
" Sugarcane - 6,000
Total and Multi-Cropping Index 66,000 1.83 51,960 1.44
Alternative Plan 5,6,7 and 8
Irrigated land
Wet season paddy 24,500 14,700
Dry season paddy 24,500 11,760
Sugarcane 2,200 -
Rainfed Tand
Wet season paddy 9,800
Mongo beans 1,290
Sugarcane 2,200
Total and Multi-Cropping Index 51,200 1.92 39,730 1.49
Alternative Plan 9
Irrigated land
Wet season paddy 24,500 14,700
Dry season paddy 34,500 11,760
Sugarcane 2,200 -
Rainfed land
Wet season paddy - 9,800
Mongo beans’ - 1,270
Sugarcane - 2,200
Total and Multi-Cropping Index 61,200 1.67 39,730 1.08
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Table 4.2.11(2)

MULTI-CROPPING INDEX

‘Nithﬁ?roject Without Project

Area =~ Multi- Area’ MuTti-
{ha} Cropping.  (ha) Cropping
' Index Index -
Alternative Plan 10 and 1]
Irrigated land
Wet season paddy 15,500 9,300
Dry season paddy 25,500 7,440
Sugarcane 2,200 -
Rainfed land
Wet season paddy - 6,200
Mongo beans - 800
Sugarcane - 2,200
Total and Multi-Cropping Index 43,200 1.59 25,940 0.95
Alternative Plan 12 and 13
Irrigated land
Wet season paddy 10,000 6,000
Dry season paddy 20,000 4,800
Rainfed land
Wet season paddy - 4,000
Mongo beans - 520
Total and Multi-Cropping Index 30,000 1.5 15,320 0.77
Alternative Plan 14
Irrigated land
Wet season paddy 30,850 18,510
Dry season paddy 30,850 14,800
Sugarcane 7,350 -
Rainfed Tand
Wet season paddy - 12,340
Mongo beans - 1,600
Sugarcane - 7,350
Total and Multi-Cropping Index 69,050 1.81 . 54,600 1.43

{to be cont'd)
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Table 4.2.11(3)  MULTL-CROPPING INDEX

“WiTh Project  Without Project

Area  Multi-~ Area  Multi-
(ha) cropping- (ha)  Cropping
Index " Index
Alternative Plan 15
Irrigated land
Wet season paddy 11,000 6,600
Dry season paddy 8,000 5,280
Rainfed land
Wet season paddy - 4,400
Mongo bean - 570
Total and Multi-Cropping Index 19,000 1.73 16,850 1.53
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Table 4.2.12  FARM INPUT PER HA FOR PADDY AND
SUGARCANE CULTIVATION WITH PROJECT

CONDITION
Wet Seasan Dry Season Sugar-
_ Paddy Paddy cane
seed (kg or No.) 60 60 20,000
Fertilizer (kg)
N 70 90 150
P 20 20 50
K 4] 0 50
Chemicals ({) - 2 2 2.14
Laborer {man-day) 125 125 160
Mechanical power (day} 3.38 3.38 5.67
Animal power (day) 9.1 9.1 3.8
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Table 4.2.13 DESIGN CRITERIA OF PROPOSED FARMING
FOR PADDY WITH PROJECT

10.

11.
12.

Varieties

Growing period
Amount of seed
Nursery period

Area of nursery fed

Land preparation

Planting method
Planting density
Planting depth
Fertilization
Nursery bed
Paddy field

Time in paddy field
A1l P
35% of N
25% of N

40% of N

Application of chemicals

Weeding

IR series

130 days

60 kg

15 - 20 days

1/20 - 1/25 of paddy field

One time of ploughing, and 3 times of
hallowing-leveling

Transplanting
30 cm x 15 ¢m, 3 seedlings per hill

Within 3 cm from the surface

2 kg of N/ha

- 68 kg of N/ha and 20 kg of P/ha
for wet season paddy

- 88 kg of N/ha and 20 kg of P/ha
for dry season paddy

Basic dressing
Basic dressing at transplanting time

First top dressing at two weeks after
transplanting time

2nd top dressing in the late period
of a young panicle formation stage

2f/ha
Two time about 25th and 50th day after
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Table 4.2.14  DESIGN CRITERIA OF PROPOSED FARMING
FOR SUGARCANE WITH PROJECT

Varieties

~ Growing period

Land preparation

Depth of planting

Rate of planting and
ratooning

Fertilization

Volume

Time

A11 P, 50% of P and K
50% of N and K
AppTication of chemicals

Weeding

Phil series such as Phil 6T23
12 months

One to two plowing, two harrowing at
minimum depth of 20 cm

25 cm

40,000 seed pieces/ha and one ratoon
crop

N: 150 kg/ha
P: 50 kg/ha
K: 50 kg/ha

Basic dressing
At 5 months after planting
2.144/ha

At the period after 1st and 2nd off-
barring
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Table 4.2.15

FARM INPUT PER HA FOR PADDY, SUGARCANE
AND MONGO BEANS CULTIVATION WITHOUT
PROJECT CONDITION

Wet Season Dry Season
Paddy Paddy Sugar- Mongo
Irrigated Rainfed Irrigated cane Bean
land land land
Seed (kg or No.) 95 95 99 34,000 20
Fertilizer (kg)

N 51 51 - 53 120

P 9 14 0

K 3 5 0
Chemicals (/) 1.2 0.9 1.5 0 1.7
Laborer (man-day) 97 89 101 : 120 50
Mechanical power 2.37 2.37 2.37 4.6 0.46

(day)

Animal power 9.5 9.5 9.5 6.65 1,52

(day)
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Table 4.2.16  FUTURE UNIT YIELD OF CROPS

_(Unit: ton/ha)

Without With
Project . Project .
(1) Paddy
Irrigated Tand
Wet season paddy 2.40 4.5
Dry season paddy 2.66 5.0
Rainfed area
Wet seascn paddy 2.08 -
Dry season paddy - -
(2) Sugarcane {Sugar) 3.38 6.35
{3) Mdngo heans 0.4 -
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Table 4.2.17(1)  FUTURE CROP PRODUCTION AT FULL STAGE
‘ ' FOR THE ALTERNATIVE IRRIGATION PROJECTS

{Unit:  tons)

- With. Without

Project. Project ~Lnerement
(AL T (B AL
Alternative 1,2,3 and 4
(1} Paddy 285,000 106,460 178,540
Lrrigated land
Wet season paddy 135,000 43,200 91,800
Ory season paddy 150,000 38,300 111,700
Rainfed land
Wet season paddy - 24,960 -24,960
(2) Sugarcane 38,100 20,280 17,820
(3) Mongo beans - 620 - 620
Alternative 5,6,7 and 8
(1) Paddy 232,750 86,940 145,810
Irrigated land
Wet season paddy 110,250 35,280 74,970
Dry season paddy 122,500 31,280 91,220
Rainfed land
Wet season paddy - 20,380 -20,380
(2) Sugarcane 13,970 7,440 6,530
(3} Mongo beans - 510 - 510
Alternative 9
(1) Paddy 282,750 86,940 195,810
Irrigated land
Wet season paddy 110,250 35,280 74,970
Dry season paddy 172,500 31,280 141,220
Rainfed land
Wet season paddy - 20,380 -20,380
(2) Sugarcane 13,970 7,440 6,530
(3) Mongo beans . ‘ - 510 -510

(to be cont'd)
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Table 4.2.17(2)  FUTURE CROP PRODUCTION AT FULL STAGE
FOR THE ALTERNATLVE IRRIGATION PROJECTS

(Unlt tons)

With.. .. . Without .. o
Project "'Preject - Increment..
()R] TAT-(B)
Alternative 10 and 11
(1) Paddy 197,250 55,010 142,240
Irrigated land
Wet season paddy 68,750 22,320 47,430
Dry season paddy 127,500 19,790 107,710
Rainfed jand
Wet season paddy - 12,900 ~12,900
(2) Sugarcane 13,970 7,440 6,530
(3) Mongo beans - 320 -320
Alternative 12 and 13
(1) Paddy 145,000 35,490 109,510
Irrigated land
Wet season land 45,000 14,400 30,600
Dry season paddy 100,000 12,770 87,230
Rainfed land
Wet season paddy - 8,320 -8,320
(2) Mongo beans - 210 -210
Alternative 14
(1) Paddy 293,080 133,000 160,080
Irrigated land
Wet season paddy 138,830 44,420 94,410
Dry season paddy 154,250 39,340 174,910
Rainfed land
Wet season paddy - 49,240 -49,240
(2) Sugarcane 46,670 24,840 21,830

(3) Mongo beans - , .

(to be cont'd)
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Table 4.2.17(3)

FUTURE CROP PRODUCTION AT FULL STAGE
FOR THE ALTERNATIVE TRRIGATION PRQJECTS

(Unit: tons)

- With

- Without

Project project  rcrement
_tA) - (B) (A)-(B)
Alternative 15
(1) Paddy 89,500 39,035 50,465
Irrigated land
Wet season paddy 49,500 15,840 33,660
Dry season paddy 40,000 14,045 25,955

Rainfed land
Wet season paddy

(2) Mongo beans

9,150 ~9,150
230 -230
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Table 4.2.18  PROJECTED POPULATION OF THE FIVE
PROVINGES RELATED TQ THE OBJECTIVE

AREA AND METRC MANILA

Province 1985 1990 1995 2000
Bataan 367,481 427,086 485,287 543,424
Bulacan 1,210,681 1,377,956 1,536,521 1,715,402
Nueva Ecija 1,191,209 1,338,263 1,496,772 1,652,918
Pampanga 1,355,567 1,540,795 1,735,874 1,929,728
Tarlac 831,442 943,566 1,060,248 1,176,035
Total 4,956,380 5,627,666 6,314,702 7,017,508
Metro Manila 7,417,441 8,652,994 9,772,162 10,856,317

Source: Philippine Year Book 1979

National Census and Statistic Office, Manila
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Table 4.2.19(1)  FORECAST OF SUPPLY AND DEMAND OF
RICE IN THE FIVE PROVINCES

[tem 1985 1990 1995 2000

Production Paddy (Ton).l .
1. Bataan - 86,657 104,944 123,232 141,519
2. Bulacan 347,169 405,448 463,727 522,006
3. Nueva Ecija 458,741 491,849 524,957 558,065
4, Pampanga 207,600 234,798 261,996 289,194
5., Tarlac ~ 137,025 148,913 160,801 172,689
Total 1,237,192 1,385,952 1,534,713 1,683,473
2. Waste & Seeds (Tonﬂﬁ;
1. Bataan 8,666 10,494 12,323 14,152
2. Bulacan ' 34,717 40,545 46,373 52,200
3. Nueva Ecija 45,874 49,185 52,495 55,806
4, Pampanga 20,760 23,480 26,199 28,919
5. Tarlac . 13,703 14,891 16,080 17,269
Total 123,720 138,595 153,470 168,346
3. Available Paddy (Ton) |
1. Bataan 77,991 94,450 110,909 127,367
2. Bulacan 312,452 364,903 417,354 469,806
3. Nueva Ecija 412,867 442,664 472,462 502,259
4. Pampanga - 186,840 211,318 235,797 260,275
5. Tarlac 123,322 134,022 144,721 155,420
Total 1,113,472 1,247,357 1,381,243 1,515,127
4, Available Ricel3 -
1. Bataan 49,134 59,503 69,873 80,241
2. Bulacan 196,845 229,889 262,933 295,978
3. Nueva Ecija 260,106 278,878 297,651 316,423
4, Pampanga 117,709 133,130 148,552 163,973
5. Tarlac 77,693 84,434 91,174 97,915
Total 701,487 785,834 870,183 954,530
/1: Projected based on the past trend of paddy (to be cont'd)
production from 1970 to 1978
/2: 10% of paddy production
/3: Milling recovery rate 63%
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Table 4.2.19(2)

FORECAST OF SUPPLY AND DEMAND OF
RICE IN THE FIVE PROVINCES

Item 1985 1990 1995 2000
5. Total Population
1. . Bataan 367,481 427,086 485,287 543,424
2. Bulacan 1,210,681 1,377,956 1,536,521 1,715,402
3. Nueva Ecija 1,191,209 1,338,263 1,496,772 1,652,919
4. Pampanga 1,355,567 1,540,795 1,735,874 1,929,728
5. Tarlac 831,442 943,566 1,060,248 1,176,035
Total 4,956,380 5,627,666 6,314,702 7,017,508
6. Rice Consumption
1. Bataan 44,008 51,250 58,234 65,211
2. Bulacan 145,282 165,355 184,382 205,848
-3, Nueva Ecija 142,945 160,591 179,612 198,350
4, Pampanga 162,668 184,895 - 208,305 231,567
5. Tarlac 99,773 113,228 127,230 141,124
Total 594,766 675,319 757,763 842,100
7. Marketable Surplus of Rice Surplus (deficit)
1. Bataan 5,036 8,253 11,639 15,030
2. Bulacan 51,563 64,534 78,551 90,130
3. Nueva Ecija 117,161 118,287 118,039 118,073
4, Pampanga (44,959)  (51,765) (59,753) (67,594)
5, Tarlac (22,080) (28,794) (36,056) (43,209)
Total 106,721 110,515 112,420 112,430
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Table 4.2.20 DEMAND OF RICE IN METRO MANILA

1985 1990 1995 2000

(1) Projected Population 7,417,441 8,652,994 9,772,162 10,856,317

(2) Demand of Rice in 778,831 908,564 1,026,077 1,139,913
Metro Manila (ton)

(3) Demand of Rice Shared
to the Five Provinces
related to the Objective

Area (ton)

(2) x 25% 194,708 227,140 256,519 284,978
(2) x 20% 155,766 181,713 205,215 227,983
(2) x 15% 166,825 136,285 163,911 170,987
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Table 4.2.29  QUANTITY OF DAM EARTHWORKS

Alternative Dam Drain Sod Drainage

Plan Embankment Material Rip Rap Facing Stripping Earthworks
{MCM) (MCM) (MSM) (MsM) (MCM) {MCM)
1. 16.0 - 2.8 1.6 1.7 2.1 - 8.5
2. 12,3 2.4 1.4 1.4 1.8 7.9
3. 9.9 2.1 1.2 1.2 1.6 7.9
4. 7.0 1.7 1.0 0.9 1.3 7.9
5. 13.3 2.5 1.5 1.5 1.9 8.0
6. 10.2 2.1 1.2 1.2 1.6 7.9
7. 7.7 1.8 1.1 1.0 1.4 7.9
8. 4.9 1.4 0.8 0.7 1.1 7.9
9. 14.8 2.7 1.6 1.6 2.0 7.3
10. 13.4 2.5 1.5 1.5 1.9 7.0
11. 11.0 2.2 1.3 1.3 1.7 6.6
12. 10.7 2.2 1.3 1.3 1.7 6.5
13 8.6 1.9 1.1 1.1 1.5 6.0
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Table 4.2.30

UNIT PRICE APPLIED FOR COST ESTIMATE
ON DAM EARTHWORKS -

No. Item Unit Description Unit(?;ice

bam Earthworks

1. Clearing m3 Removing surface soil 8.00

2,  Filling m3 Borrowing, hauling distance 39.00
5 km in average and compacting

3. Drain m3 Borrowing, hauling distance 48.50
10 km in average and compacting

4, Riprap m2 Including foundation gravel 96.35

5. Sod Facing  m° 2.00

6. Excavation m3 For side drain, 30% by manpower 8.20
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Table 4.2.3]

Based on Standard Section of IBRD Highway Project

BREAKDOWN OF CONSTRUCTION COST OF BRIDGE

per 10 m

Item Unit ~ Q'ty Unit Price Amount

(P} (P)
Concrete m 38.0  1,230.00  46,740.00
Concrete Pile m a90.0 700.00 63,000.00
Re-Bar kg  7,000.0 6.00 42,000.00
Hand Rail m 20.0 300,00 6,000.00
Miscellaneous about 25% of dbove sum 40,000.00
Total 200,000. 00
Table 4.2.32  BREAKDOWN OF CONSTRUCTION COST OF
BAMBAN DIVERSION WEIR

Item Unit Q'ty Unit Price Amount

() (p103)
Concrete (210 kg/cm?) m> 1,100 1,350. 00 1,485.00
Concrete (180 kg/cm?) m 4,200 1,230.00 5,166.00
Re-Bar kg 57,000 6.00 342.00
Gate ton A 34,000.00 374,00
Excavation m3 19,000 8.00 152.00
" Filling md 13,000 12.00 156,00
Total 7,675.00

(Say P7.7 x 100)

1-2]5



Table 4,2,33  COST ESTIMATE ON RIVER IMPROVEMENT
| : FOR MAINTAINING NATURAL FLOOD DETENTION
VOLUME IN SAN ANTONIO SWAMP

Case 1. Flood Control Capacity 420 x 106m3

Item Unit ?'t Unit Price
103) (P106)
1. Excavation
1.1 Bebe Sn. Esteban Channel mg 2760 8 22.1
1.2 Masantol - Sulipan M3 2994 8 24.0
1.3 Sulipan - San Luis m3 3962 8 31.7
1.4 San Luis - Candaba M3 7254 8 £8.0
1.5 <Candaba Arayat m 2340 8 18.9
Sub-total 154.7
2. Embankment '
Pampanga River n 238 12 2.9
3. Bridges
3.1  Expressway L.S. - - 25.6
3.2 San Simon Road L.S. - - 5.6
3.3 San Luis Road L.S. - - 5.6
3.4 Candaba Road L.S. - - 3.5
3.5 Arayat Road L.S. - - 7.0
Sub-total 47.4
4. Outlet Structures 5.0
5. Land Acquisition ha 260 20,000 5.2
6, . Others about 10% of above sum 21.8
Grand Total 237.0

Case 2, Flood Control Capacity 100 x 106m3
237 x 10° x 1007420 = p56 x 10°
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Table_4.2.35

BREAKDOWN OF CONSTRUCTION COST
FOR IRRIGATION FACILITIES OF
ALTERNATIVE 1 to 4

Ttem Unit  Q'ty ”"1frﬁr1ce ?$$g§§
1. Head Reach
Excavation, Common ms 450,000 ] 3,600
" » Rack m3 50,000 52 2,600
Embankment, Excavated M. m3 210,000 12 2,520
Cancrete Lining m3 28,800 550 15,840
Related Structure L,s. - - 4,570
Land Acguisition ha 47 15,000 705
Total 29,835
(829 P/ha)
2, lIrrigation Canal
Excavation, Common m3 2,290,000 8 18,320
" » Rock m3 15,000 52 780
Embankment, Excavated M, m3 1,570,000 12 18,840
" » Borrowed M, m3 1,460,000 30 43,800
Cencrete Lining m3 4,200 550 5,060
Concrete Flume
- Reinforce Concrete m3 2,600 1,350 3,510
- Foundation Concrete m3 300 660 198
- Reinforcement Bar ton 260 6,000 1,560
Ralated Structures L.S. - - 39,837
Land Acquisition ha 803 20,000 16,060
Total 147,965
{4,110 #/ha)
3. Booster Pump
Pump House & Civil Works L.S, - - 12,500
Mechanical & Electrical Facilities L.5, - - 17,800
Total 30,300
(841 P/ha)d
4. Drainage Canal
Excavation, Common m3 5,170,000 8 41,360
Embankment m 2,890,000 12 34,680
Related Structures L.§. - - 13,500
Land Acquisition ha 760 20,000 15,200
Total 112,800
(3,135 p/ha)
5, Farm Road
Embankment, Excavated M, m3 710,000 12 8,520
* » Barrowed M, m3 1,350,000 30 40,500
Grave] Pavement m3 63,500 90 5,715
Land Acquisition ha 563 20,000 11,260
' Total 65,795
{1,827 P/ha)
6. On Farm Development ha 36,000 1,500 54,000
(1,500 F/ma}
Grand Total 440,695

For other alternative, unit construction cost per ha is applied except pumping

facilities and Head Reach,
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Table 4.2.36

SUMMARY OF WORK Q'TY AND COST OF

PUMP HOUSE FOR ALTERNATIVE 14

i Unit Price Const. Cost
Oty (P) (P 103)
Inlet Channel & Transition
Concrete 1,410 m3 1,230/m3 1,734
Reinforc1ng bar 39.2 ton 6,000/ ton 235
(70 kg/m3 exc1uging floor
concrete 850 m _
Excavation 28,000 m3 11. 50/m3 322
Backfill 3,800 m3 14, OO/m 53
Qutiet Cistern
Concrete 590 m3 1 230/m3 726
Foundation concrete 160 m3 660/m3 106
Re1nf0rc§ng bar 41.3 ton 6,000/ ton 248
(70 kg/m® excluding foun-
dation concrete 160 m )
Excavation 4,200 m3 11.50/m3 48
Suction Pit
Concrete 2,120 m3 1,230/m3 2,608
Reinforcing bar 148.4 ton 6,000/ton 890
(70 kg/m3)
Pump House
Concrete 8,700 m3 1,350/m3 11,745
Reinforcgng bar 696 ton 6,000/ton 4,176
(80 kg/m)
Excavation 29,200 m3 11.50/m3 336
(inciuding Suction Pit)
Backfill 6,800 m3 14.00/m3 95
(incTuding Suction Pit)
Total 23,322,000
Say P23.3 x 100
Booster Pump P12.5 x 106
Grand Total P35.8 x 100
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Table 4.2.37

SUMMARY OF WORK Q'TY AND COST OF

PUMP HOUSE FOR ALTERNATIVE 15

it Price Cos
Q'ty T ey
Inlet Channel & Transition
Concrete 660 m3 1,230/m3 812
Re1nforc§ng bar 39.2 ton 6,000/ ton 235
(70 kg/m exc]ud1ng floor
concrete 100 m3)
Excavation 8,200 m3 11, 50/m 94
Backfi11 2,800 m3 14.00/m3 39
Outlet Cistern
Concrete 150 m3 1,230/m3 185
Foundation concrete 30 m3 660/rn3 20
Re1nforc§ng bar 10.5 ton 6,000/ ton 63
70 kg/m° excluding foun- :
dat1on conc. 30 m3)
Excavation 800 m3 11.50/m3 9
Suction Pit
Concrete 640 m3 1,230/m3 787
Reinforcing bar 46.9 ton 6,000/ ton 281
(70 kg/m3)
Pump House
Concrete 3,200 m3 1,350/m3 4,320
Re1nforc1ng bar 256.0 ton 6,000/ ton 1,536
(80 kg/m3)
Excavation 11,300 m3 11.50/m3 130
(Inctuding Suction Pit)
Backfill 3,900 m3 14.00/m3 55
(Including Suction Pit)
Total 8,566,000

Say P8.6 x 106
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Table 4.2.38  COST ESTIMATE FOR PUMPING EQUIPMENT AND
RELATED METAL WORKS FOR ALTERNATIVE 14

{Unit: ¥103)

Vertical Mixed-flow pump x 17 Nos. (4 Nos. x 63/14.8 = 17.0)
Discharge 222 m3 /min

Head 12 m
Diameter 1,200 mm
Motor . 650 KW
35,000 x 17 = 595,000
Butterfly valve x 17 Nos. 9,000 x 17 = 153,000
Overhead crane 20 t x 1 Nos. 30,000
Drainage pump X 17 Nos. 1,600 x 17 = 25,500
Screen X 17 Nos. 1,000 x 17 = 17,000
Delivery pipe 68 ton ‘ 700 x 68 = 47,600
Erection & Others 25% of above sum 217,000
Total 1,085,100
¥1,085,000,000/200 = US$5,425,500

Us$5,425,500 x 7.50 P40,691,000

30% electric facilities,

transportation and
etc. F12,207,000

Total 52,898,000
Say P52.9 x 106

Boos ter Pump p17.8 x 106

Grand Total P70.7 x 100
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Table 4.2,39  COST ESTIMATE FOR PUMPING
EQUIPMENT AND RELATED METAL
WORKS FQR ALTERNATIVE 15

(Unit: ¥103)

Vertical mixed-flow pump x 4 Nos.

Discharge 222 m/m

Head 12 m

Diameter. 1,200 mm

Motor 650 KW

35,000 x 4
Butterfly vaive x 4 Nos. 9,000 x 4
Overhead crane 20t x 1 No, 30,000 x 1
Drainage pump x 4 HNos. 1,500 x 4
Screen X 4 Nos. 1,000 x 4
Delivery pipe 16 ton 700 x 16
Election and others 25% of about sum
Total
¥290,000 + 200 = Us$1,450,000

US$1,450,000 + 7.50 = p10,875,000
30% for electric facilities
transportation and

etc. P3,262,500

Grand Total P14,137,500

Say P14.1 x 106

i

f

140,000

36,000

30,000

6,000
4,000

11,200

62,800

250,000
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Table 4.2,417  TOTAL CONSTRUCTION COST
FOR EACH ALTERNATIVE PLAN

(Unit: p106)

Alternative Dam and Compensation Cost /1. 1rrigation

Plan Related Works of Reservoir Dam - Facilities Total
i 1,827 277.4 635.7 2,740.1
2 1,537 246.6 . 2,419.3
3 1,582 213.7 " 2,431.4
4 1,365 195.2 " 2,195.9
5 1,574 263.0 439.5 2,276.5
6 1,319 215.8 " 1,974.3
7 1,380 199.3 " 2,018.8
8 1,145 173.8 " 1,763.3
9 1,662 169.5 560.3 2,390.8
10 1,462 166.5 422.7 2,051.2
N 1,338 156.2 422.7 1,225.9
12 1,179 154.1 305.4 1,638.5
13 1,126 138.7 305.4 1,570.1
14 - - 734.1 734.1
15 - - 200.2 200.2
/1: P15,000/ha for paddy field and P1,500/ha for grass Tand

and swamp are considered,
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Table 4.2.42  LIST OF PUMPING PLANT

Power Requirement

Actual Maximum i T
Alternative Plan Pump Head  Discharge  Maximum 52253
(i) (m3/s) (M) (GWH
Irrigation Pump
Reservoir Intake Pump
2 84 | 2.0 61.0 3.0 1.8
6 &8 2.0 46.0 2.3 2.0
Arayat Pump
14 10.0 62.9 11.1 33.9
16 10.0 14.8 2.6 7.7
Irrigation Booster Pump
1 tod & 14 20.0 14.4 5.0 13.8
Drainage Pump
Reservoir Drainage Pump
i 5.4 84.0 19.4 1.6
d 4.3 70,0 16.3 1.3
3 3.6 57.0 13.7 1.1
4 2.4 40.0 9.8 0.8
5 4.6 74.0 17.3 1.4
6 3.6 58.0 13.8 1.1
7 2.7 44.0 10.7 0.9
8 1.4 22.0 6.2 0.4
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Table 4.2.43  ENERGY COST OF IRRIGATION BOOSTER
PUMP FOR ALTERNATIVE 1 TO 4

Paddy 5,500 ha
Sugarcane 3,800 ha

1. Total water requirement

1,980 mm x 5,500 x 104 x 103 = 109 x 106 m3
1,870 x 3,800 x 104 x 103 = 71 x 106 i3
Total 162 x 108 m3

2. Pump operation hours

162 x 100

3.6 % 3,600 12,500 hvs

3. Energy consumption

1,100 KW x 12,500 hrs = 13.8 x 108 Kih

Base Motor 1,100 KW x 4 = 4,400
Others 600
5,000 KW

it

12 Month x 5,000 x 22 P1,320 x 109

13.8 x 10 XWh x 0.332 x 1.1 P5,040 x 103

1]

Total P6,360 x 103

Say P6,500 x 103
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Table 4.2.48  TOTAL ECONOMIC CONSTRUCTION COST
FOR EACH ALTERNATIVE PLAN

{Unit: P109)

Alternative Dam and Irrigation Total
Plan Related Works Facilities
1 1.675 577.9 2,252.9
2 1.408 577.9 1,985.9
3 1,451 577.9 2,028.9
4 1.251 577.9 1,828.9
b 1.443 399.0 1,842.0
6 1.209 399.0 1,608.0
7 1.265 399.0 1,664.0
8 1.050 399.0 1,449.0
9 1.523 508.5 2,031.5
10 1.340 383.7 1,723.7
11 1.226 383.7 1.,609.7
12 1.081 277.2 1,368.2
13 1.032 277.2 1,309.2
14 * 669.5 669.5
15 * 182.5 182.5
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Table 4.2.49  PRIMARY PROFIT PER HA FOR WET SEASON PADDY

IN RAINFED LAND WITHOUT PROJECT

(Unit: P)
A)  Gross Income
2.08 tons x 1,710 P/ton 3,557
B) Production Cost 2,065
1) Farm Input
Seed 95 kg x 1.8 P/kg 171
Fertilizer N: 51 kg x 6.2 P/kg 316
P: 7 kg x 7.4 P/kg 52
] K: 3 kg x 3.1 P/kg 9
Chemicals 0.9 ? x 70 p/f _ 63
2) Laborer Cost 89 man-day x 10 P/man-day 890
- 3) Mechanical Power 2.37 day x 190 p/day 450
4} Animal Power 9.5 day x 12 p/day 114
C) Primary Profit (A - B) 1,492
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Table 4,2.50  PRIMARY PROFIT PER HA FOR WET SEASON PADDY

IN TRRIGATED LAND WITHOUT PRGJECT

(Unit: P)
A)  Gross Income
2.4 tons X 1,710 P/ton 4,104
B) Production Cost 2,181
1) Farm Input
Seed 95 kg x 1.8 P/kag 171
Fertilizer N: 51 kg x 6.2 P/kg 316
P: 9 kg x 7.4 P/kg 67
K: 3 kg x 3.1 P/kg 9
Chemicals 1.2 ? x 70 P/ 84
2) Laborer Cost 97 man-day x 10 P/man-day 970
3) Mechanical Power 2.37 day x 190 p/day 450
4) Animal Power 9.5 day x 12 p/day 114
¢}  Primary Profit (A - B) 1,923
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Table 4.2.51  PRIMARY PROFIT PER HA FOR DRY SEASON PADDY
' IN TRRIGATED LAND WITHOUT PROJECT

(Unit: P)
A)  Gross Income
2.66 tons x 1,710 p/ton 4,549
B) Production Cost 2,306
1) Farm Input
Seed 99 kg x 1.8 P/kg 178
Fertilizer N: 53 kg x 6.2 P/kg 329
- P: 14 kg % 7.4 P/kg 104
K: 5 kg x 3.1 P/kg 16
Chemicals 1.5 ? x 70 p/! 105
2) Laborer Cost 107 man-.day x 10 P/man-day 1,010
3) Mechanical Power 2.37 day x 190 p/day 450
4) Animal Power 9.5 day x 12 p/day 114
C) Primary Profit (A - B) 2,243
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Table 4.2.52  PRIMARY PROFIT PER HA FOR
SUGARCANE WITHOUT PROJECT

{Unit: p)
A)  Gross Income
3.38 tons x 2,030 P/ton 6,861
BY  Production Cost 3,102
1) Farm Input
Seed 34,000 pcs x 0.006 P/pcs 204
Fertilizer N: 120 kg x 6.2 P/kg 744
P: 0
K: 0
Chemicals 0
2) Laborer Cost 120 man-day x 10 P/man-day 1,200
3) Mechanical Power 4.6 days x 190 p/day 874
4) Animal Power 6.65 days x 12 p/day 80
€)  Primary Profit (A - B) 3,759
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Table 4,2.53  PRIMARY PROFIT PER HA FOR
MONGO BEANS WITHOUT PROJECT

(Unit: P)
A)  Gross Income
0.4 ton x 4,600 p/ton 1,840
B) Production Cost 832
1) Farm Input
Seed 20 kg x 5.4 P/kg 108
Fertilizer N: O
P: 0
K: 0
Chemicals 1.7 L x 70 p/{ 119
~2) Laborer Cost 50 man-day x 10 P/man-day 500
3) Mechanical Power 0.46 day x 190 P/day 87
4) Animal Power 1.52 day x 12 p/day 18
C) Primary Profit {A - B) 1,008
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Table 4.2.54  PRIMARY PROFIT PER HA FOR
WET SEASON PADDY WITH PROJECT

(Unit: p)
A)  Gross Income
4.5 tons x 1,710 P/tan 7,695
B}  Production Cost 2,83
1} Farm Input
Seed 60 kg x 1.8 P/kg 108
Fertilizer N: 70 kg x 6.2 P/kg 434
P: 20 kg x 7.4 P/kg 148
Chemicals 2 { x 70 p/ft 140
2) Laborer Cost 125 man-day x 10 P/man-day 1,250
3) Mechanical Power 3.38 days x 190 p/day 642
4} Animal Power 9.1 days x 12 p/day 109
C)  Primary Profit (A - B) 4,864
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Table 4.2.55  PRIMARY PROFIT PER HA FOR
' DRY SEASON PADDY WITH PROJECT

{Unit: P)
A)  Gross Income
5.0 tons x 1,710 P/ton 8,550
B) Production Cost 2,955
1) Farm Input .
Seed 0 kg x 1.8 P/kg 108
Fertilizer N: 90 kg x 6.2 P/kg 558
P: 20 kg X 7.4 P 148
Chemicals 2 { x 70 P/f 140
2) Laborer Cost 125 man-day x 10 P/man-day 1,250
3) Mechanical Power 3.38 days x 190 pP/day 642
4) Animal Power 9.1 days x 12 p/day 109
C) Primary Profit (A - B) 5,595
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Table 4.2.56

PRIMARY PROFIT PER HA FOR
SUGARCANE WITH PROJECT

(Unit: P)
A)  Gross Income
6.35 tons x 2,030 p/ton 12,89
B)  Production Cost 4,448
1) Farm Input
Seed 20,000 pcs x 0.006 P/pcs 120
Fertilizer N: 150 kg x 6.2 P/Kg 930
P: 50 kg x 7.4 P/kg 370
K: 50 kg x 3.1 P/kg 155
Chemicals 150
2) Laborer Cost 160 man-day x 10 P/man-day 1,600
3) Mechanical Power 5.67 days x 190 P/day 1,077
4) Animal Power 3.8 days x 12 p/day 46
€} Primary Profit (A - B) 8,443
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Table 4.,2.57(17) .

IRRIGATION BENEFIT AT FULL STAGE FOR EACH
ALTERNATIVE OF THE IRRIGATION PROJECT

{Unit; P]O3)
Number W1th.Projgpt w1thou? Project
of - Area gr1?§zy ;0t21t Area Er1$q2y E0t$1t Benefit
Alternative ror ro é rors ro é 3
(ha) (p/ha) (P10°) (ha) (p/ha) _(P103) (p103)
Alternative 1-4
1} Paddy
Irrigated (wet) 30,000 4,864 145,920 18,000 1,923 34,614 111,306
Irrigated (dry) 30,000 5,595 167,850 14,400 2,243 32,299 135,551
Rainfed (wet - - - 12,000 1,492 17,904 -17,904
2) Sugarcane 6,000 8,443 50,658 6,000 3,759 22,554 28,104
3) Mongo beans - - - 1,560 1,008 1,572 -1,572
Total 364,428 108,943 255,485
Alternative 5-8
1} Paddy
Irrigated (wet) 24,500 4,864 119,168 14,700 1,923 28,268 90,900
Irrigated (dry) 24,500 5,595 137,078 11,760 2,243 26,378 110,700
Rainfed {wet) - - - 9,800 1,492 14,622 -14,622
2) Sugarcane 2,200 8,443 18,575 2,200 3,759 8,270 10,305
3) Mongo beans - - - 1,270 1,008 1,280 -1,280
Total 274,821 78,818 196,003
Al ternative 9
1) Paddy
Irrigated (wet) 24,500 4,864 119,168 14,700 1,923 28,268 90,900
Irrigated (dry) 34,500 5,595 193,028 11,760 2,243 26,378 166,650
Rainfed (wet) - - - 9,800 1,492 14,622 -14,622
2) Sugarcane 2,200 8,443 18,575 2,200 3,759 8,270 10,305
3} Mongo beans - - - 1,270 1,008 1,280  -1,280
Total 330,771 78,818 251,953
Alternative 10 and 11
1) Paddy
Irrjgated wet) 15,500 4,864 75,392 9,300 1,923 17,884 57,508
Irr1gated dry) 25,500 5,595 142,673 7,440 2,243 16,688 125,985
Rainfed (wet) - - - 6,200 1,492 9,250 -9,250
2) Sugarcane 2,200 8,443 18,575 2,200 3,759 8,270 10,305
3) Mongo beans - - - 800 1,008 806 -806
Total 236,640 52,898 183,742
(to be cont'd}
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Table 4.2.57(2)  IRRIGATION BENEFIT AT FULL STAGE FOR EACH
ALTERNATIVE OF THE IRRIGATION PROJECT

(Unit: P10°)

With Project

Without Project

Number - :
Primary Total Primary Total ,
AMter s ive e profit Profit AT profit prorit Benefit
(ha) (P/ha) (P103)  (ha) (P/ha) _ (P103) (P103)
Alternative 12 and 13
1) Paddy N
Irrigated (wet) 10,000 4,864 48,640 6,000 1,923 11,538 37,102
Irrigated (dry) 20,000 5,595 111,900 4,800 2,243 10,766 101,134
Rainfed (wet) - - - 4,000 1,492 5,968 -5,968
2) Mongo beans - - - 520 1,008 524 -524
Total 160,540 28,796 131,744
Alternative 14
1) Paddy
Irrigated (wet) 30,850 4,864 150,054 18,510 1,923 35,595 114,459
Irrigated idry; 30,850 5,595 172,606 14,800 2,243 33,196 139,410
Rainfed wet - - - 7,350 3,759 27,629 34,427
2) Sugarcane 7,350 8,443 62,056 12,340 1,492 18,4711 -18,411
3) Mongo beans - - - 1,600 1,008 1,613 -1,613
Total 384,716 116,444 268,272
Alternative 15
1) Paddy
Irrigated wet) 11,000 4,864 53,504 6,600 1,923 12,692 40,812
Irrigated {dry) 8,000 5,595 44,760 5,280 2,243 11,843 32,917
Rainfed ({wet) - - - 4,400 1,492 6,565 -6,565
2) Mongo beans - - - 570 1,008 675 -575
Total 98,264 31,675 66,589
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Table 5.3.1  NEGATIVE BENEFIT ACCRUED FROM THE IMPLEMENTATION
OF THE SAN ANTONIO RESERVOIR '
Paddy Field/l
Algg?nélive Submerged sQERQ¥§Zd Negative Benefit N;;§€?Ve
Plan Area Area Paddy/2 Mongo/3 Benefit
(ha) (ha) (P103) (P103) (P103)
1 27,000 17,550 26,185 1,769 27,954
2 24,000 15,600 23,275 1,572 24,847
3 20,800 13,520 20,172 1,363 21,535
4 19,000 12,350 18,426 1,245 19,671
5 25,600 16,640 24,827 1,672 26,504
6 21,000 13,650 20,366 1,376 21,742
7 19,400 12,610 18,814 1,271 20,085
8 17,400 11,310 16,875 1,140 18,015
9 16,500 11,550 17,232 1,164 18,396
10 16,200 11,340 16,919 1,143 18,062
11 15,200 10,640 15,875 1,073 16,948
12 15,000 10,500 15,666 1,058 16,724
13 13,500 9,450 14,099 953 15,052
[1: For alternative plans from No. 1 to No. 8; submerged area x 0.65
For alternative plans from No. 9 to No. 13; submerged area x 0.70
/2: Paddy field x primary profit per ha (P1,492) for wet season paddy
without project.
/3: Paddy field x 10% x primary profit per ha (P1,008) for mongo beans

without project.
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Table 5,5.,1 INTERNAL RATE OF RETURN AND

SENSITIVITY ANALYSIS

Sensitivity Analysis

IRR Cost +20%

0%

+20%

(%) Benefit 0%

-20%

-20%

Flood Control Project

(1) West Diversion Channel
Project

Plan -1 - * *
Plan - 2 * *

(2) Channel Improvement
Project of the Pampanga
River

Plan - | 8.6 7.2
Plan - 2 3.5

Irrigation Project

(1) San Antonjo Reservoir
Irrigation Project

Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
Alternative Plan No.
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(2} Pumping Irrigation Project

Alternative Plan No.. 14 19.°2
Alternative Plan No. 15 18.5
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Remark: * Less than 4.0%
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Table 5.6.1 | NUMBER OF HOUSES AND POPULATION
IN THE SAN ANTONIO RESERVOIR

Alternative Number of Number of
Plan : Houses Farmers
1 1,790 10,700
2 1,720 10,300
3 1,650 9,900
4 1,600 9,600
5 1,760 10,600
6 1,650 9,900
7 1,610 9,700
8 1,600 9,600
9 1,000 | 6,000
10 290 5,900
11 970 5,800
12 970 5,800
13 830 5,600
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