_3h6 Irr1gat1on Benef}t

Irr1gat10n benef1t to be expected is. def1ned as the d1fference of
.pr1mary profit from crops between future with project and without project
-.conditions. .On the basis of the estimated production cost and gross
income, pr1mary profit for crop per ha is calculated both on future with
and without project cond1t1ons as foliows, and details are as shown 1h
Table 3.5 to 3.10. = _ : : ;

I - (Un1t ; Peso)
_With Project ‘ w1thout Proaect

- ‘Pfo— -~ Pro= _
Gross ot Pr1mary Gross ‘Prlmahy
Income ggg§10P Profit  Income duct1on Profit

Cost
1) Paddy - L T T U UFPE S g._;;e o :
Irrigated (wet) 8,415 33206 5,209 4,413 2,422 1,991
Irrigated (dry) . 9,350 - 3,334 6,016 4,899 2,534 2,365
Ra1nfed (wet) ™ . -~ - - ..3,871 2 273- 1,598

2) Mongo beans ' 1,840 1,007 743 1,840 51,097‘ 743

: App1y1ng the pr1mary profxt per crop est1mated above: to crop area,
total primary profits accrued from agricultural production for the ir-
r1gat1on project are estimated both on without ahd with project condi-’
tions. Based.on: this result, irrigation benefit is calculated. The
benefit will be expected ‘to increase linearly year by year and reach the
full benefit in and after five years after the completion of the project.
The irrigation benefit at “the full stage is estimated at about 98.million
‘pesos for the diversion dam scheme and about 76 m1111on pesos for the
pump scheme respect1ve1y, as shown in Table 3.11. - :

3.7 Farm Economg
In order to asséss the 1rr1qat10n progect from farmers economy view

point, analyses of farm budget for typical. farmer are examined under both
_the future w1thout pr039ct and the future w1th progect cond1t1ons

After the 1mp1ementat1on of the 1rr1gat1on progect, year round ir-
rigation will permit double: cropp1ng ‘of paddy per. annum for the most of
the. project area‘and increasing unit yield of paddy to 5 fons per ha for
dry season paddy ‘and 4.5 ‘tons ‘per ha for wet season - paddy ;- respectively.
As a result, drastic -inCrease -on farm income in the future with project
condition can-be. expected in the typical farmer. On the other hand,
substantial incredse ‘on farm income will be expected in the future w1th—
out project condition. The typical farm budgets in both future without -
and with conditions are prepared as shown in Tab1es 3.12 and 3.13 and

o out]1ned be]ow
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) Without Project Conditﬁon

) : (Un1t P1,000)
. - Single Corp S1ng1e Crop Double Crop .
[tem - of Paddy -~ of Paddy of Paddy’
L {Rainfed) (Irr1cated) (Irrigated)

1) Gross Income 4.3 148 19.4

- (1) Farm income - 5.3 59 113
(2), off- farm income 9.0 - 8.9 . 8.1
IT) Gross Outgo 14.0 14,6 ig;g
(3) Production cost 3.6 4.7 8.5
- (4) Living expenses 0.4 10.4 10.4
I1I) Net Reserve (Capacity 0.3 0.2 0.5
: to pay) o
IV) Net Farm Income (1-3) 1.7 L7, 2.8
b) With Project Condition
L (Un1t £1,000)
- D1ver510n Dam ¢ Pump
Ltem Scheme - “Scheme
1) Gross Income 29.9 26.5
(1) Farm income _ 21.2 -17.8
(2) Off farm income 8.7 8.7
11) Gross Outgo | 26.5 24.3
' (3) Production cost 13.0 10.8
- (4) Living expenses 13.5 13.5
1) Net Reséfve (Capac{ty to pay) 3.4 2.2
~1V)  Net Farm Income (1-3) 8.2 7.0

_ Farm incomes with project on the typ1ca1 farm under s1ng1e cropp1ng
of paddy will be expected to become about 3 and 4. times of. that of without
project condition for the Pump and thé Diversion Dam Schemes;: respectively.
and - about 2 t1mes on the typaca] farm under doub]e cropp1ng of paddy

| Net farm incomes w1th pPOJeCt on the typ1ca1 farm on s1ng1e Cropping-

of paddy will:be expected to increase 4 to5 times and about 3 times on
.the typ1ca1 farm under double cropping of paddy.
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_ Annua] net reserve or canac1ty to. pay w11? be about P250 on s1ng1e
_ cropp1ng farm and P500 on double- cropping of paddy farm in without. project
- condition and. become P3 400 in the D1ver51on Dam Scheme and PZ 200 in the
'1Pump Scheme : _ | : , o

s The 1ncreased nef reserve w111 offer 1ncent1ves to the farmers'
and substant1a1 capac1ty to - pay w111 enable them to pay 1rr1qat1on
fee _ :

; : From the product1v1t1es of Tand and labor, it is expected that =
the both Diversion Dam and Pump Schemes will h1gh1y 1mprove such
product1v1t1es as. fo]]ows , _

Productivity ~  Productivity -

of Labor of Land -

(p/man-day) {P/ha)’

With PPOJECt : R - ,._
- - Diversion Dam Scheme/1 ' 42-;" - "5;]42
_ = Pump Schemeig- o 4 - 4,329
W1thout Progect/3 o _ 18 :‘ ' '  15044

;;Zi; :P?Odﬁéf1eityx6f11aﬁof;ﬁ5P7 713/185 man days ?42/man day
e Product1v1ty of “land. @ P7 7]3/1 5 ha = P5; 142/ha L

112_ Product1v1ty of ]aborif P6 494/157 man days : P41/man day i
Product1v1ty of. land FJTP6 494/1 5 ha P4 329/ha ' : ‘

:Z§j Product1v1ty of 1abor:3“?1 566 /89 nan- days P18/man day :
' Product1v1ty of -land : P] 566/1 5ha = P1 044/ha 3 :
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Table 1.1

LIST OF MUNICIPALITIES AND BARANGAYS

_IN'THE=IRRIGATION'DEVELUPMENT-AREA';:-

Name of

.Name:bf‘

Name of _ - Name of .= _
Municipality Barangay . - Municipality Barangay
1. Apalit 1. San Juan 6. Santa Ana 1. San Agustin:
' 2. San Vicente o ' ‘ 2. San Isidro.
3. Sucad. 3. San Ioaquin
&, Sulipan, 4, San Jose
5. Tabuyoc 5. San Juan -
R L 6. San Nicolas
2. Arayat 1. Batasan 7. San-Pedro -
. 2. Gatiawin. 8. Santa.lucia
- 3. Guenasan 9. Santa Maria
4. Manga Cacutud 10. Santiago
5. Paralaya 11. Santo Rosario:
6. Plazang Luma _ . o Do
7. San Agustin Sur 7. San _ 1. Del Pilar
8. San Juan -Bano ‘Fernando 2. San Felipe
. 9..San Nicolas o 3. San Nicolas
10. Santa Lucia Matame o
. o ‘8. San Luis 1. San Carlos
3. Candaba 1. Lanang 2. San Isidro
- 2. Mandasig 3. San Sebastian
3. San Agustin 4. Santa Catalina
4. Santo Rosario 5. Santa Cruz
- _ - ‘Pambilong
4, Mexico 1. Lang Dolores: 6. Santa Rita
S 2. Masangsang 7. Santo Rosario
3. San Antonio - 8. Santo Tomas
4. San Carlos . R o
5. Santo Domingo . - 9. San Simon 1. De 1a Paz -
6. San Jose Matulid 2. Santa Monica
7. San Lorenzo 3. San Isidreo
8. San Nicolas -4, San Jose
9. San Roque 5. San Juan- _
. 6. San Pablo Libutad
5. Minalin 1. Lourdes . 7. San Pablo Proper
' ‘2. San Isidro 8. San Pedro
3. Santa Maria -~ 9. San Nino
4, Santo. Domingo ' _ '
' ‘ 10. San Tomas 1. San Matias
' 2

. Santo Rosario-
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" Table 2.2 RESULTS OF SURVEY ON THE NUMBER OF FARM
NDLESS LABORER HOUSEHOLDS -

HOUSEHOLDS AND LA

(1981) -
o Total ~ Mumber of -?gﬁg?gsgf: Othirs
Barangay Households. . Households . Laborer . - :
: : SR : _ Households - o

No.  No. (%)* No. (%)*  -No. ~ (%)*
paralaya 195 20 10.3 30 15.4 145 74,
" Guemasan 303 60 19.8 50 16.5 193 63.
sn. Isidro 528 - 217 41,1 200 37.9 111 21.
santiago 386 97 25.1 60 15.5 229 59,
‘sn. Nicolas . 346 78 22.5 200 57.8 68 19.
Sn. Juan 207 57 '27.5 15 7.2 135 65,
$n. Pedro IRIETNE 70 59.3 12 102 .36 30.
Sto. Domingo = 182 18 - 9.9 30 16.5 134 73.
Sn. Roque 66 30 45.5 10 15.2 26 39.

Total 2,331 647 - 27.8 607 26.0 1,077 46.2

*:_'Peféentage'of-tbtai'hdUSehons
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Table 2.4 HECTARAGE.SUMMARY: OFi VARIOUS 'SOIL SERIES
IN THE TRRIGATION DEVELOPMENT AREA

_ _ (ha} AN
San'Fandnﬂo clay SFe | 7,400 52,9
Taguiod ¢lay Te” . 5,500 393
Quitigua clay loam Qcl | 400 2.9
La Paz clay loam el - .~ 500 3.5
Masantol clay Mo 200 1.4

TS I -'Soi}.Mapping
SoiliSer1es Unit

Total o 145000 100.0

Table 2.5 HECTARAGE SUMMARY' OF THE' SOILS IN -
| THE IRRIGATION DEVELOPMENT AREA
ACCORDING TO LAND CAPABILITY CLASS

. ' o _ A ' Proportiohﬁ1.
Grade in Class . _ -~ Area Extent.

| . (ha) T m
CLASS I~ I: Quingua clay loam. 400 2.9

CLASS T 11j: La Paz clay loam 500 3.5
CLASS I11 PR |
111dgj: San Fernando clay . 7,400 _ b2,

I1id: Tagulod clay - - 5,500 - 39.
 1Ilgj: Masantol clay . & . ..2000 1.

£ W W0

Total = S 1000 . 100.0
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Table 2.7 RAINFALL AT CABANATUAN crrv L
S 1981 - 1979) . :

(Unit:

m

~ Month

Month1y Ra1nfa11 -

Max1mum

Hinim

um .

-AVEPage
January |
February i
March™ . -

April: _
May iz
June o - 262.
July ;f_ i .‘: ' ‘w302f
st e
September ' 309
]Qctobéf:': A e )
November: =~ 125,

O~

“w
—
T O N S N N DR W @O W oo

December - - 52,
Annual = SR - 1,868,

“Wet Season

(May - Oct.) - 1,627.0

Percent (%) . S8

Y.

2,369

30
9.5
69;8:

261.4
931,71

- -590.8

6227

' 628.7

 514.1

13444
19700

.5

64,
141,
213.
144,
12,
14,

S 1,338,

R = I R U =SR-S

O

-780ur6e;- PAGASA
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Table 2.8° PRESENT LAND USE IN THE -
IRRIGATION DEVELOPMENT AREA

‘Area - Proport10na1 
S U Extent
BT I ) e
(1) Paddy field £& o 1,500 82.2
ﬁainfea'afea e 2,300 16,5
Irr1gated area . 9,200 65.7
;— doub]e cropp1ng of paddy' - (2,300)
.- single cropp1ng of paddy - (6,900) _
(2) JGrass tand 100 0.7
(3) Swampy area 5 i - 900 . 6.4
(4) 'V111age/Road/vaers/0thers 2 1,500 10,7
CTotal o © 14,000 100.0

/1 ¢ Net area : :
/2 : Conta1n1ng the land of about 300 ha where existing

canal facilities, feeder roads and farm 1evee are
1nsta11ed in the paddy F1e1d
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Table 2.15 NUMBER OF LIVESTOCK AND POULTRY

CY-1979
N _Cakabéq .' qu 'Chiékeh ~ Duck " Pig
1. Pampanga Province 38,810 2,670 387,930 337,160 - 95,910

2. Ten Municipaiities'ReTatéd to-the.lrrigatidn:

Development Area 17,090 1,910 186,200 231,980 38,050
1) Apalit: 830 720 12,400 42,000 - 3,850
'2) ‘Arayat. 3,600 150, 3,400 1,800 3,900
'3) Candaba 2,600 120 . 30,000 100,000 5,000
4) Mexico 3,960 110 37,250 6,200 5,640
5) Minalin 390 10 15,000 36,000 1,700
© 6) San Fernando 2,100 70 52,0000 9,000 8,300
7) San Luis. 1,420 100 13,250 16,120 - 3,470
'8) San Simon | 500 30 10,000 5,800 2,500
9) Santa Ana 1,300 600 8,000 15,000 3,000
10) Santo Tomas 390 - 4,900 - 60 690

3. Irr1gat10n Deve1opment Areall.'

4,900 550 53,440 = 66,580 10,920

2 Ll:_ Number of Tivestock and pou]try in ten: mun1c1pa13t1es
re?ated to the 1rr1gat10n deve]opment area x 0.287

0. 287 Tota. farm househo?ds in ‘the 1rr1qat10n project area
Total farm househo]ds tn ten municipalities

4,600
16,400
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Table 2.19 :DISTRIBUTION AND NUMBER OF PRODUCTION TECHNICIANS
: INVOLVED "IN MASAGANA-99 PROGRAM - TEN MUNICI- '
PALITIES RELATED TO THE. IRRIGATION DEVELOPMENT AREA

'- ' -:Supervisé Supérvise o
Number. of - Farmers Farmers ' Total Hectarage

quicfpalﬁty.-.:_?gggg§2$gg O5C323?£ g;ggggt .Irrigﬁfed RaTnfed
_ o (Person]  {Person) (Person) " "(ha) (ha) |
T Apalit o 2 18 843 1,610 -
2 Aréyat o 16 - 2,188 2,740 © 1,910
- 3. Candaba 10 1,622 S - 2,760 1,410
4. Mexjcbf o j' 10 L 1,436 ‘86@'1' z,Sjb
5. MTnaTTn . -5 | - Té? ._!420 : .
6. ;san'Fernando 6 B R 400 310
7. sén'Luis 9 . 50 628 1,690 -
8. Sta. Ana . 7 - 1,0 530 1,730
9. Sto Tomas 3 . 491 270 880
10, San Simon 7 95'_: 485 300 -
Total 8 1,806 7,688 12,50 9,110
;PémpangaTPf0vincé o o . '
‘Grand Total. 20 4,136 18,605 . 30,820 13,100
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Table 2,20

MASAGANA-99 PHASE XV (MAY 1980 - OCT.

\ A-9¢ 1980)
* PANPANGA PROVINCE .
I. Total Target Area (ha) ..ot i i e 48,533,56
;Irr1gated T T O S P N T R 32,931.,22 - -
: _Ra1nfed R T RERRRRE 15,602.28
11 Target Avea Financed (Ra) «-.ieosveeieeiaeriniinin, 6,204.51
I1l. P]ant1ng & Harvest1ng Performance j _ '
Particulars N1th0ut Credit With Credit Total
1. No. of farmer 21,889 1,328 23,213
Irrigated: 14,889 S 1el 16,010
) Rainfed : - 71,000 o203 - 7,203
2. Area planted (ha) 42,613.88 2,619.24 45,233.,12
‘ Irrigated 28,183.73 2,061.52 .30,245.25
Rainfed 14,430,715 5 ?57.72 14,987.87
3. Area harvested (ha) ~ 37,505.57 2,461,24 39,966.81 .
' Irrigated 24,238.77 1,941.73 26,180.50
.Rainfed_' =13,266,80 _ 519,51 ___13;786.3]
4. Production {cav) 2,374,154 193,235 2,567,389
o Irrigated 1,585,690 - 155,649 1,741,339
B Rainfed . 788,464 37,586 826,056
5. Yield/ha (cav/ha) 63 79 64
‘Irrigated 65 - 80 66
Rainfed ‘59 72 60
Iv. 1Eva1uat10n/Aﬁa1ysis
| 1. Total, area p1anted Vs, tota1'area'£argeted ............. 93%
2. Total area. harvested vs. total area. p1anted ............ 88%
3. Total area financed vs. total target area. financed ..... . A2%
4, Total area financed vs. area planted ....c.....ooonnnnes 6%
5. Percentage of farmer awaiting loan ~........c.cv.viiiiness 5.7%
V. Prob]ém Encountered

. Typhoon Orang and Ar1ng

Total area affected was 11 952 ha and around
8,264 ha was Complete1y damaged

Source;

Ministry of Agriculture,-Provincial Executive Office
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- Table 2.21 NUMBER AND CLASS OF RICEMILL AND THE CAPACITY
' MILLING RECOVERY, INPUT.CAPACITY AND MILLING. FEE
- TEN: MUNICIPALITIES RELATFD TO THE IRRIGATION :
DEVELOPMENT 'AREA

Input - Percent of.

: ‘ ~ ‘Class ":Number = LyEy - Milling
Municipality'  of  of (gﬁpﬁglﬁﬁg/' Recovery | Fee
o Ml Units hour) (%) (P/50 kg bag)
1. Arayat - Multio 1 8.33 62 4,00
: - : ‘Single 1. 5,00 60 4.00
Multi 1 . 16.66 66 6.00
~:Singles 1+ 8,33 66 5.00
Single 1 6.66 65 5.00
Single 1 6.66. 70 3.00
Single . 1 5.00 63 4.00 -
-~ Single 1. 5.00 64 2.50.
.. Single 1 15.00 65 3.00
. Single 3 8.00 64 5.00
e Multi 1 9.16 66 - 8.00
D Single = 1 5.83 65 3.00
“Total 43 - 99.63 B
II. Sta. Ana Single 1 4.16 50 2,50
RPN Single 1 4.16 65 3.00
. Single 1. 3.33 62 3,00
~Multd 1 16.66 66 - 7.00
© Multi 1 8.33 66 7.00
Single 1 8.33 66 7.00
Multi 1 2.50 66 4.00
Multi. i 5.00 80 3.00
Single 1 12.00 80 3.00
MuTti 1 16.66 - 65 © 6.00
Single 1 '5.83 63 4.00
Multi - 16.41 65 4.00
o Single 1 - 4,16 . 63" 2.50
Total _ | 13~ 106.53 -
11T. Candaba’ Single -1 . 2,66 : 70 3.00
v | ~ Single 1 . 7.50 65 4.00
- Single’ 1 3.33 63 3.00
Single = 1. 3.33 .63 4.00
Multi i 8.33 69 2.50°
Single ] 416 63 2.50
Single 1 16.66 67 3.00
Single - T °8.33 . 67 - 3.00
Single - 1 ~3.33 63 3:00
Singtle 1. 4.16 65. -3.00
Multi- 1+ 8,33 - 68 . 2.50
_ .. Single- 1. 4.16 75 3.00.
S ”’”CS1ngIe' 1o 5000 68 2.00.
Total B TR N =

(to be continued)
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MILLING: RECQVERY,

‘Table 2.21. 'NUMBER AND CLASS OF RICEMILL AND- THE CAPACITY

INPUT CAPACITY. AND MILLING FEE
- = TEN MUNICIPALITIES RELATED 10 THE IRRIGATION
DEVELOPMENT AREA (Cont'd)

Percent of

v - 59

R Sy Moo lnput fosts
wnicipal ity of hubgr. Capacity il e
: o M3 1] Units’ (50 kg, bag/ Recovery _ .
L - hour) (%) {P/50 kg bag)
IV. Mexico Single 1 2.05 - 65 2.50
: 7 Multi- A 5.83 60 3.00
Single 1 4.16 50 2.50
oMt 2 16.66 65 3.00
“Single 1 5.00 65 2.50
Single 1 4.16 65 5.00
Single I 6.66 ) 4.00
Single 1 2.50 68 2.50
. : Single = 1 4.16 75 3.00
Total 10 51.18
V. San Luis Multi 1 6.66 68 3.10
o Multi’ 1. 16.66 b5 3.50
Single 1 4.16 70 3.00
Single 1 2.50 63 4.00
Single 1 2.50 65 - 3.50
‘ Multi i 8.33 67 - 3.00
- Total : : 6 40.81 ' :
V¥I. -San Fernando Multi 1 5,00 65 3.00
Single 1 7.50 63 4,00
“Multi 1 8.33 63 3.00
Mutti = 1. 8.33 80 2.80
Single 1 _6.66 63 4.00
- Single 1 6.00 64 4.00
- Multi 1 10.00 63 4.00
Mul ti 1 5.00 63 4.00
Multi 1 11.00° 63 4.00
Single i - 8.33° ) 5.00
; “Single 1 4.16 63 5.00
Total i3] 80.31
VII. " San Simon Single 1. 11.00 63 2.25
Single . 1 4.16 65 - 2.50
‘Single 2 5,83 65 4,00
Single 1 4.16 63 2.50
Single - 1 4,16 63 2,50
Total 6 . 29.31

(to be continued)



Table 2.21 NUMBER AND CLASS OF RICEMILL AND THE CAPACITY
' MILLING RECOVERY, INPUT CAPACITY:AND MILLING FEE
- TEN. MUNICIPALITIES RELATED TO THE IRRIGATION
DEVELOPMENT AREA (Cont'd) .

Class Number Input Percent of ‘Milling.

A L Capacity Milling B
Municipality @ of o of (50 kg bag/  Recovery - Fee
oM PSS hour) (%) (P/50 kg bag)
VIII. Sto. Tomas  Multi: 2 20.83 - 65 4.00
: L Mutti 1 - 8.33 0 64 4.00
Multi 1 10.00 : 66 5.00
S Multi 1 - 16.66 66 5.00
Multi N 33.33. 65 3.00
Multi 1T 8.33 68.5h 2.80
Single 2 4.16 63 2.40
- Sipgle T 3.75 65 2.50
CMultio o 2 . 16.00 65 4,00
- Single ] 6.25 63 4,00
Single 1 8,33 65 5.00
CMulti 1 8.33 65 S 3,00
Multi 2 27.08 70 1.50
Multi 1. 15.00. 67 4.00
: ,Mu1t1 B 16.66 64 3.00
Total 19 203.04 S
IX. Minalin -Single 1 3.33 65 - 3.50
-Single . 1 .83 70 3.00
Single 1 2.50 63 3.50
Single T 4.16 65 3.00
Single 1. 6.66 63 2.50
' Multi 2 = - -
~Total » 7 22.48 .
X.*Apalit Single 1 4.16 63 2.50
S ‘Single 1 5.83 70 1,00
Multi 1 - 8.33 70 4:00
Multi 1: 19.16 65 2.00
Multi 1 12.50 65 3,00
Single 1 4.16 63 2.50
C Multi. 1. 10.00 65 2.50
L Single 1. 4.16 63 2.50
- Total L 8 - 68. 30 .
- Grand Total 107 780.87

Source:'_NFA, San Ferhéhdo
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Table 2.23 NUMBER AND CAPACITY OF PRIVATE NAREHOUSES -
IN TEN“MUNICIPALTTIES RELATED -TO THE =
IRRIGATION DEVELOPMENT AREA - (NFA REGISTERED)

Minicipality ~  MNo.of Units. ~  Total Capicity

. Mexico

o . o " (Bags of 50 kg)
CAwalit e s
-#Arayaﬁf‘ e f o o . 29,275
Candaba N | 21,87

| | 122,768

.&

Minalin 18,609,

I3 2 T

San Fernando 65,751

san Luis 37,462

e T R

San Simon

52 785 

[+

Sta. Ana S
StO.:TOﬁaS. . . - qu_ . . . ]  : : 74 942:  .

T T S o : 479,458
Total . : - _58 Co . (23, 973 tons)

Source: - Nataona1 Food Author1ty,
Pampanga Office
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‘Table 2.24  SUPPORT PRICE FOR PALAY

T T O P e e
rear . PrCavanl " prkg .~ Application.

w2 . w2 0. R
1973 - S B N | '.-sept:f‘ -
o4 - 50, 100 - Nov.
1975 50, 1.00 | ) "
1976 | 55, .10 R May -
1977 55, 0 |
1978 | 55, .10

1979 65. 1.30 - CApr.

o o o o o o o
_——t

1980 - 72, 1.45 S oct.

81 775 s © June

/1 1 cavan = 50 kg

Source: National Food Authority, Manila
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Table 2,25  LOCATION AND NUMBER OF RICE’ WHOLESALERS AND
- RETAILERS IN. TEN MUNICIPALITIES: RELATED 0
~THE IRRIGATION DEVELOPMENT AREA

Cbmbihed.'

location.  Retailers  Wholesalers  (Retailer &  Total
: - ' “Wholesaler)

1. Sto. Tomas 7 4 | 15 %
2. Candaba B T S 17 33
3. San Fernando 78 7 34 119
& apalit 22 7 15 !
5. Minalin 15 1 g 23
6. Arayat 20 o 5 : 30 55
7. Mexico o 13 3 s o 22
8. Sta. Ana 15 10 25
9. san Luis 8 6 18 Y
10. San Simon 9 1 4
Total 200 w393

Source: National Food Authority, Pampanga
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Table 2.26 ~ NUMBER OF SEED GROWERS, LOCATION AND
HECTARAGE COVERED IN TEN MUNICIPALITIES
RELATED TO' THE TRRIGATION DEVELOPNENT AREA.

Number of Location of Farm ' Cropp1ng Season
Seed Farm Tst ond Total
Growers (Mgn101pa]1ty/3arangay) Area’ .- Cropping Crepp1n9 Hectarage
Tha) ‘ ' {(ha)
1 ﬂwgalang P B :
: = San Agustin - 20.0 . 20.0 20.0 40.0
_ ~ Sta. Maria 15.0 15.0 15.0 30.¢
1% Argyat , - '
' ~ Buenoseso - 4.0 ' 4,0 - 4.0 8.0
1* Sta. "Ana : N ' -
~ San Jose 30.0 30.0 3.0 60.0
1* Candaba ‘ ' : - o
- Lanang _ 5.0 5.0 5.0 - 10.0
2 " Angeles : o ,
- Pandan 1.5 1.5 1.% . 3.0
_ -~ Sta. Maria 13.0 13.0 13.0 26.0
2 Porac. o
- Palat 5.0 5.0 5.0 10.0
~ Sta. Cruz 9.0 9.0 © 9.0 18.0
1 ‘Sta, Rita | . ' :
" --Becuran 15.0 15.0 15.0 36.0
2 . Floridablanca : ' .
- San Pedro . 32.5 32.5 32.5 " 65.0
- San Antonio : 8.5 8.5 8.5 17.0 .
4 Guagua _ -
i - 5to. Cristo . 5.0 5.0 5.0 i0.0
- Betis 25.0 25.0 25.0 “50.0
- Ebus 10.0 - 16.0 10.0 20.0
= Masle 10.0 16.0 10.0 20,0
3 Lubao . e
- Sta. Cruz 5.0 5.0 5.0 10.0
- San Pedro - 10.0 10.0 10.0 20.0
= San Miquel 6.0 6.0 6.0 12.0
1* Mexico - : '
T iTsan V1cente 15.0 15.0 15.¢ - 30.0
5% ' Sto. Tomas : ' _
- ‘Sto. Rosario 16.0 16.0 16.0 32,0
- San Vicente _ 10.0 10.0 10.0 20.0
- Poblacion 5.0 5.0 5.0 - 10.0
- Balangeas 6.0 6.0 6.0 12.0
2*  Minalin - ' _
- = Sto. Domingo : 15.0 15.0 15.0 30.0
2 Apalit - _ : :
- San Juan _ 10.0 10.0 10.0 -~ 20.0
_ T Sucad 27,0 27.0 27.0 54.0
e Macabebe ' o ‘
~ 3an dJuan 15.0 15.0 . -15.0 30.0:
Pampanga Province - - - 3485 3085 308.5 697.0
Irrigation'DeveTopment Area . 3.0 143.0 143.0 286.0

- * Re]ated to the irrigation development area
Source: - Ministry of Agriculture, Provincial Offtce San Fernando Pampanga
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Table 2,27 NUMBER' AND. LOCATION OF AGRO CHEMICAL
- DEALERS (1981)

;Lbca£{0hl:;'_ R R Numbér df_ﬁéaiefs_

Lompatits g
;é."Angelegj' _ | | g
30 Avayatr | N 1
:.4; Bacalor o | : | ) ]'
5. Candaba*
 6.= Fjof{dgblahca _ | I %
_:7._ Guaghal _ . e | =74
9. Mabalacat - - S o :1
10. Macabebe - R
?ill.ﬁ Magéidﬁg o '. . : ;5
| 12. Masanto] | - 1
f13f Mexiéof L s : . '. - :3

140 Porac . T o2

' ;_']5.__Sén5Feihando# L 8

”_ 16. San Lujs* : - ,.:  *3
17. Sta. Rita o 5

18;-‘Sf0.‘T0ma$*_ : S _ 1

"EfPamﬁangé:PrQVinCe' ' o ' : :56 =_'--

“irrigation Development Area - - - 23"

»: Municipalities related to the irrigation development area.

Source: 'Miﬁiéffy_of AgribUlture) Prdvihéié1‘0ff?éé;
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Table 2.28 FINANCIAL AND ECONOMIC PRICE
T STRUCTURE OF RICE

(Unit: :Peso/tén)'

| ‘1980 %1985
~ Financial Economic - Ecanomic
Export price F.0. B. Man1]a. 2,620 2,620 3,225
Cost, Toadlng port o - 60, - 50 - 50
Cost, terminal warehouse o 55. 45 45
'Mﬂhng cost. [ o o180 0 155 o185
By-pr‘odqct sale L (125) __(100) -  (100) .
Ex-mill value h _   L | 2;440 2,470 - 3,075 |
Rice equivalent (631) - 1,580 1,50 1,937
Procurement cOsté - 85 R N 70
Farm-gate price | 1,455 1,490 . 1,867

- ($1,870)
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Table 2.30° SURVEY ITEMS OF QUE&.TIONNAIRE .'
S ‘FOR FARM ECONOMIC SURVEY

10,

1.

12,

Fami1y Size

Farm Size

_  Tenurial Status

Croppang Pattern and Farm1ng Pract1ces
1) Cropp1ng pattern
2) Farm1ng pract1ces and 1nputs requ1rement

- Seed .. ‘

Fertilizer . .-

-Agro~chemicais

Labor requirement

Animal power and mach1nery requxrement

. Product10n and D1spos1t10n of Products

L1vestock Inventory
Invehtoryrof,Farm Mabhinery and EQuipment -
Market:ahd Farmgate Prices
Gross Income |
1) Farm income
2) Off- farm income
PfonCtion Cost |
0 Farm inputs.
. 2) ‘Irrigation fee -
3) Land rent’and amortizing fee
4)  Labour cost '
5) “Animal power and mach1nery

L1v1ng Expenses _

1) Food Consumpt1on

_~"Rice .
- Other food

2) L1v1ng expenses except food

-Farmer s Inten51on
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Table 2.34(1) . TYPICAL FARM BUDGET AT PRESENT
: CONDITION (FARM SIZE 1.5 HA)

(l) Sang]e Crop of Paddy in Rainfed Land. - lessee

it ™" Uh1t

Item - N Area' Yield _Product1on Pr1ce

_ RS _-(ha) (t/ha) _) o (p/E) (p)_
I) Gross Income | 13,844
1) Farm Income | 4,851
- Wet season paddy 1.50  1.87  2.81 1,455 4,089
- Diversified crop 0.15 0.40 . .0.06 4,600 276,
- Livestock . ' ' 486
~2) Off-farm Income 8,903
I1) Gross Outgo 13,844
o Production Costs 3;474
- Seed 222
- Fertilizer 395
- Agro-chemicals SR _ ‘ 96
- Hired .labor . . 46 man-days X P12/man-day 552
- Hired animal 1.5 days x P15/day. 23
- Hired machinery 2.9 days x P190/day . b51
- HarVest1n9 and thresh1ng 2.81 t x 1/6 x P1,455/t 682
- Land rent/L - L : 852
- M1sce11aneous 101
2) L1v1ng Expenses ) 10,370
0

I11) Net Reserve (I-1I)

/1:  (P4,089 - p682) x 25% = P852
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Table 2.34(2) " TYPICAL FARM BUDGET AT PRESENT
- 7" CONDITION (FARM SIZE 1.5 HA)

. (2) S1ng1e Crop of Paddy in Irr1gated Land = Lessee .
- ' Unit Unit -

Item AR Area - Yield Production  Price Amount
' (ha}  (t/ha) - (t) - (P/E) (P)
1) Gross Income 14, 358
1) Farm'1n¢ome' e 5,479
* Vet season paddy - 1.50 - 2.16 . 3.24° 1,855 4,714
- Diversified crop 0:15 .0.40 - 0.06 . 4,600 276
=~ Livestock o ? o 486
2) OFf-farm Income 8,879
~II) Gross Outgo 14,358
| 1) Production éosts 3,988
- Seed 222
- Fertilizer R 415
- Agro-chemicals : Ce - 123
- Hired labor . 46 man-days X P12/man-day . 552
- Hired ‘animal.. . - 1.5 days x .P15/day - 23
-~ Hired. mach1nery : - 2.9 days x P]QO/day 55]
- Irrigation fee . 3 ca. 218
--HarVeSting and threshing 3.24t x- 1/6 % P1,455/ 786
- Land rent/l 1982
~ Miscellaneous 116
2) Living Expenses = - 10,370

111) Net'Resérve (ifll)

(4,714 - P86) x 25% = Po82
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 Table 2.34(3) TYPICAL FARM BUDGET AT PRESENT
. CONDITION (FARM SIZE 1.5 HA)

(3) ‘Double erp of Paddy in Irr1gated Land - Lessee

I} Net Reserve (I-II)

: Unit Thit =

Item . Area’ VYield Production Price Amount

| (ha) - (t/ha) o (k) (/) (P

'ﬁ_ 1) Gross Income 18,561
1) Farm Income _ - 10,482
- Wet season paddy 1.50 = 2.16  3.24 . 1,455 4,714

- Dry season paddy 1.50 2.42 3.63 1,455 5,282

- L1vest0ck j : - : 486

- 2) Off—farm Iricome 8,079
I1) Gross Outgo 18,561

1) Production Costs 8,191
- Seed | 425

- Fertilizer W 876
- Agro- ~chemicals g . : : 243

- Hired labor - 82 man-days x P12/man-day 984

- Hired:animal ‘ 3 days x Pib/day - 45

- Hired machinery _ 5.7 days x P190/day 1,083

- Irrigation fee ' 7.5 ca. ' 547

- Harvest1T? and thresh1ng 6.87t X 3/6 X P, 455/t . 1,666

- .Land ren _ _ _ o 2,083

- Miscellaneous _ 239

2) Living Exbénsés : 10 370
9‘

[t (P9,996 - P1,666) x 25% = P2,083
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Table 3.4

FUTURE CROP PRODUCTION AT FULL
STAGE FOR THE IRRIGATION PROJECT

ton;o? paddy)

-+ (Mongo beans) -

: e (unit:
_With Project = . . Increment
Pump~ .~ Diversion * Without Pump Diversion
L Dam-- " Project . . - Dam
Scheme Scheme ; Scheme = “Scheme
(1) FPaddy : - 86,0001 104, 500/— 25,100 56,800 75,300
Irr1gated ]and A | ' ' | '
wet season paddy' | 49,500 49,500 13,000 36,500 - 36,500
" dry season paduy 36,500 55,000 12,100 24,400 42,900
_ Ra1nfed 1and o : S
wet season paddy 0 0 4,100 -4,100 _‘§4,]00
(2). Diversified Crop 2000 .0 300 -100  -300

1: équﬁva]ent:to 65,800 tons of_mi11ed rice

2:;:eqdiva1éﬁt'to 54,200 tons of miTIed rice
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‘Table, 3.5 PRIMARY PROFIT PER.HA FOR WET
o SEASON PADDY. WITH PROJECT

Itém ' L - .-; k.(Unif:_”ﬁeso)

A} Gross Income _
4.5 tons x 1,870 P/ton B T W) 1
B) Production Cost - B 3,206
1 Fakmiihputs o _ l_ . N
- Seed 60kg x 1:8 F/kg . 108
~ Fertilizer - . ‘N.= 70kg x 6.2 P/kg -~ . 434
- P = 20kg x 7.4 P/kg 148
- - Chemicals 2L x 70 P74 S 140
2) Labour Cost: - 125 man-days x 12 P[mén4day © 1,500
3) Animal Power 9.1 days x 16 P/day. - 137
4) Mechanical Power ~ 3.4 days x 190 P/day 646

5) Miscellaneous - R <}

 C) Primary Profit (A-B) . 5,209
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~ Table 3.6  PRIMARY PROFIT PER HA FOR DRY
© U T SEASON PADDY WITH' PROJECT

; iItem._ | '. S R (Unit: Peso)

A)izeross Income
- B.0'tons x 1,870 P/ton. . - 9,350

"B)V-Pfoauction_Cost ' | o 33m

1) Férm'inputs 7
- Seed © 60kg x 1.8 P/kg 108
- Fertilizer N = 90kg'x 6.2 P/kg - - 558
| B P = 20kg x 7.4 P/kg 148
_ 'riff'Chemica]s 2/ xf70 P/Z a A 140
:_2) ‘Labour Cost - © 125 man-days x 12 P/man-day 1,500
©3) Animal Power - 9.1 days'x 15 p/day . 137
4) Mechanical Power - 3.4 days x 190 P/day = 646

5} Miscellaneous - _ - o .97

) Primary Profit (A-B) | . 5016
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" Table 3.7 PRIMARY PROFIT PER MA FOR WET
" SEASON PADDY IN IRRIGATED LAND
WITHOUT PROJECT -

'.item1 ) _ o (Unit: Peso)

A) Gross Income

2.36 tons x 1,870 P/ton . 4,43

B) Production Cost - 2822
1) Farm Inputs : _ | _
- Seed 95k x 1.8 P/kg . o 171
51kg x 6.2 P/kg 316
9kg x 7.4 P/kg 67
3kg x 3.1 P/kg 9
2 L x 70.P/f . o8

- Fertilizer o N

-hon

[t

P
—'Chemica]s 1
2) "Labour Cost © 96 man-days x 12 P/man-day = 1,152
3) Animal Power = 6.4 days x 15'P/days .96
-4) Mechanical Power 2.4 days x 190 p/day 456

5) Miscellaneous : N A

C) Primary Profit (A-8) . 1,991
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Table 3.8  PRIMARY PROFIT PER HA FOR DRY SEASON
- 'PADDY IN IRRIGATED LAND WITHOUT PROJECT

Item S 7 (Unit: Peso)
A} Gkbéé_Intome
© 2.62 tons x 1,870 P/ton 4,899
B) Production Cost _' - 2,53

1) Farm'InpUts'
- Seed 99kg x 1.8 P/kg .78

- Fertilizer - N = 53kg x 6.2 P/kg . 329
' o P=18kg x 7.4 P/kg 104
_ | K ='5kg x.3.1 P/kg 16
- - Chemicals 1.50 x 70 P4 105
"2) Labour Cost 98 man-days x 12 P/man-day 1,176
'3) Animal Power - 6.4 days x 15 P/day 96
'4) - Mechanical Power - 2.4 days x 190 P/day. 456
5) Miscellaneous . e . 74
C) . Primary Profit (A-B) _ S 2,365
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Table 3.9  PRIMARY PROFIT PER HA FOR WET SEASON
- PADDY IN RAINFED LAND WITHOUT PROJECT

Item.'_;‘ B L (Unit: Peso)
A)  Gross Income -
2.07 tons x 1,870 P/ton L o 3,871
: B) _Prodnction Cost : : | Ziéﬂi' -

1) Farm Inputs |
- Seed' - 95kg x 1.8 P/kg = 7

- Fertilizer N =5lkg'x 6.2 Plkg . 316

' P-=7kg x 7:4 P/ky ' 52

- K = 3kg x 3.1 P/kg I

- Chemicals . 0.9¢ x 70 /1 63

2) ‘Labor Cost 87 man-days x 12 P/man-day 1,044
.3)' AnimaT'Powef 6.4 days x 15 P/day ' 96

4} Mechanical Power 2.4 days x 190 P/day | 456

5) Miscellancous™ | S 66,
C) Primary Profit (A-B) o | '.'_ 1,558
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Table 3,10 . PRIMARY PROFIT PER HA FOR DIVERSIFIED
' CROP (MONGO) WITH AND WITHOUT PROJECT

~Item : - % (Un{t: Péso)_
A) Gross Income
0.4 tons x 4,600 P/ton 1,840
B) Production Cost i - 1,097

1) Farm Inputs

- Seed . 20kg x. 5.4 P/kg . 108
- Fertilizer ~ N=0 .
P=0
- Chemicals 1.7k x70 P/ | 119
2) thoUr_Cbst - 60 manfdéys X 12f?/man4day 720
3) Anima] Power 1.5 days x 15 P/day 23
4) ‘Mechanical Power = 0.5 dayé X TQQ p/day. . 95
5) " Miscellaneous | _ _ 32
C) Primary Profit (A-8) o 743

V - 86



.000°2 : 00£°Z - UOSESS 3aM - PLILI pazuLey
_‘Moooumw __.Moomuww__ _M:ommmw »Luw _
A000°2) : Oomnm UCSEIsS M) . .
Qo0°2 00£°¢ _Bade dous s(qnog (z
cosz 006°2 uoseas Aup -
~005°¢ 000°% . UOSEIS 38M - eade dodd ajBuis (|
IRER 002°6  PielZ paIeBLidT
3030044 INOULLM  ~UOLILPUOY JUBSTUL’ 1331
{eu :qpup) . :

[ lsMoL Loy -se nwumepmw_mw uoseas Ay 129foud jnoyzim eade peue|d
nmum.:owuomm UL pauoilusw asn puei mxuuzw 40 UQL3RWLISS BY3 uo. paseg 210N

‘yoi2onpodd hmgzpﬁauwkmm=gom.mpnmmwhvpj.uoc St puejsseab/duemg

393[04d InOYT LN 3990044 UILM

"purtssedb/duens Jo ey po0*[ pue piats Apped 4o By 00101 40 pasodwod Si eade Syp /.
- e en2 003 . l62  thL - 00y  (ueaq OBuOK) dodo pryLsaBALg (2
9sle- 96l°c 865°L  000°‘z 0 -0 (uoseas 33M) pajuley
ge0‘ge -6£8°01 G9c°z 009°% . LI6°Ey -~ el0f9  Qoes (uosess Aup) pajeblud]
8YE oy 156°01 l66°L - 008‘s 662°46 © 602°¢  000°LL  (uoseas qam) pageblud] _
. . : : . : avumm (1
BEL o/ GLE°Se elseiol BUIYDS dung - *g
oLy oL sw 00 0 - 6. (ueaq obuow) doud pariisisaly (2
951°g" 91 865°1 000‘ez 0 - 0 (uOSBaS 39M) pauLry
162°55 643101 9g°2 009y 9/1°99 - 9l0°9  000°1IL {uoseas Aup) pagediias
8y oY 166°01 165° 1 005°S 662°L5 ~ B0Z°G . 00O°LL (Uoseas 3am) paieblud] -
. ) . : hvuw& hr
677 86 926762 o savtEEl WS35 WRQ UOLSIEALG v
<Gl 4 (Bu/d) (=747 (Bu) o (col 4y (e9/d)  (eu)
11d8uag JLIOMd  34404d BB 3140ad 314044 34y W T
{210’ CRaRWLAd L . 12301 AJBULAG

VLS 1IN LV L143N3G NOTLYSTHYI

LL"g 2iqel

vV - 87



Table 3.12(1)

TYPICAL FARM BUDGET WITHOUT PROJECT
(FARM SIZE 1.5 HA)

(1) Single Crop of Paddy in Rainfed Land - Lessee ~

Unit o Unit

Item Area  -Yield Production Price Amount
L (ha)_ (t/ha)  (t) (Pt} (P)

I) Gross Income | ' - 14,280
1) Farm Income : _ - 5,287

© -~ Wet season paddy . 1.50 .2.07 KER 1,455 4,525
- Diversifiegjcrop 0.15  0.40 0.06 4,600 276 -
- Livestock — / 486

- 2) Off=farm Income .=~ 8,993
I1). Gross Outgo 14,024
) Production Cost 3,654
- Seed - C 222

- Fertilizer 395

- Agro-chemicals o o 96

< Hired labor - 47 man-days x P12/man-day .bod

= Hired animal - 1.5 days x Plb5/day 23

- Hired machinery = . 2.9.days x P190/day © 557

- Harvesting and threshing 3.11 t x 1/6 x P1,455/t - 754

- Land-renti@ Lo 923

. .- Misce?]anebus-. _ 106

2) Living Expenses Z1 10,370
ITI) Net Reserve (I - II) 256

/1 Estimated underfthe-same'preseht condition.. -

/2 Land vent: (F 4,525 - P 754) x 258 = P M3
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Table 3.12(2)

TYPICAL FARM BUDGET WITHOUT
PROJECT (FARM SIZE 1.5 HA)

() S1ng e Crop of Paddy in Irr1gated Land - Lessee :

Unit - ~ Unit

Item Yield Production Price Amount
o (t/ha)_ (t)y  (P/t) )
1) Gross Income | - ' 14,792
1) Farm Income . . R 5,913
: - Wet season paddy .50 2.36 3.54 1,455 5,151
- D1Vers1f1e9]crop 0.15  0.40 0.06 4,600 276
- Livestock . : : . 486 .
2) Off-farm Tncome L2 8,879
11) Gross Outgo 14,551
1) Production Cost 4,181
T - Seed. 777
- Fertilizer 415
- ‘Agro-chemicals : _ 123
- Hired labor. 48 mand-days x P 12/man-day - 576
- Hired animal 1.5 days x P15/day- 23
- Hired machinery 2.9 days x P190/day 551
-. Harvesting and threshing 3.54 t X T1/6 x 71,455/t 858
- Irr1gat109 fae 3 Ca. 218
- Land rent/Z 1,073
- M1sce11aneous 122
2) Living Expenses £ 10,370
I11) Net Reserve

/1 Estimated under the same presént condition

/2 Land rent: (75,151 - ¥ 858) x 25% = § 1,073
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Table 3.12(3) TYPICAL FARM BUDGET WITHOUT

PROJECT

~ (FARM SIZE-].S HA)

(3) ‘Double Grop of Paddy in Irr1qated Land - Lessee e

Unit -

: S Un1t' _ _
--Itﬁm R ‘Area - Yield Productidn Price Amount
SRR IREI (ha) - (t/ha) (L) (rt) (P
I) Gross Intdmé' | | 19,434
1) Farm Income ; 11,38
' -~ Wet .season paddy 50 2.36 3.h4 -~ 1,455 5,151
- Dry season/gaddy 50 2.62 3.93 - 1,455 5,718
- leestock : 486
2)_ 0f ~farn Tncone AN 8,079
II) Gross Outgo _ 18,934
1) Productxon Cost 8, 8,564 -
: - Seed . Ty
- Fertilizer _ 876
- Agro-chemicals _ L - 243
- Hired labor "85”man—days x: P12/man-day 1,020
- Hired animal . 3days x P15/day . .~ S 45
- Hired" mach1nery L 5.7 days -x F190/day : 1,083
- Harvesting and threshing 7.47 t x 1/6 'x P1, 455/ha 1,811
- Trrigation_fee 7. 5 Ca. . 4]
- Land ‘rent/< 2,265
- M1sce]1aneous 249
2) Living Expenses-il -ngggg
500

III) Net Res

erve

/1
"

v - 90

Est1mated under the same- present cond1t1on

Land rent: (?!0 869 - P1 811) X 25% P2 265
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Fig. 2.1 AGE DISTRIBUTION OF THE POPULATION.
T IN THE PAMPANGA IRRIGATION DEVELOPMENT
CAREA

 AGE
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":Soufce .. Results of Farm Economic’ Surv'ey (l98|l.).f
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- Fig. 2.2 SOUL AND LAND CAPABILITY MAP IN THE

TRRIGATION PROJECT-AREA:/ /) ¢
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~ Fig. 2\3  PRESENT LAND USE IN THE TRRIGATION PROJECT AREA
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- Fig. 24 " PRESEMT CROPPING PATTERN
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'Fig. 2.5 © LOCATION MAP OF SAMPLING SITE FOR RICE YIELD SURVEY
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Fig. 2.6  PROCEDURE OF YIELD SURVEY AND ANALYSIS

' (1) Sampling -
(30 hills per paddy field)

(2) Measurement of planting density
(Number. of hills per m2 or per ha)

{3) Calculation of thé number Number of panicles
of panicles per hitl per m2
-and :

Selection ‘of representative hills

e — - — -
{4) Estimation of degenerated grains

(5) Thréshingl

: (6):Pr911minary drying .-
(100-110°C for 5-10 minutes)

(7) Selection of ‘grain with salt water
Special gravity of 1.06

!

(Sunk.irains) _ (Floating grain)
_ ‘ _ _ R o
(8) Calculation of the number (11) Calculation of the number
of ripened grains per hill of non-ripened grains per hill
L

(9)IWa$hing and drying

(106°C, 10 minutes)

P . NV :
{]0)_wéﬁght of ripened | - ] (12) Number of trains
~.grains per hill _ ] per hil]_(8) + (11)

B E AU A ) 4
Estimation Weight of | Percentage of | Number of grains
of yield 1,000 grains L ripened grains per panicle
2) x (3) 1,000/(8) x {10) (8)/(12} (12}/(3)
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FRAGMENTATION OF FARM SIZE
IN' THE - PAMPANGA
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Fig. 2.10 . DETERMINATION OF REPRESENTATIVE FARM
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' - the project area

- Selection of Municipalities
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- To estimate: nuinber of farm
' . households

1981 Agricultural
Census

To decide sample size for
the survey on major socio-
economic elements

analyze data -

To make sampling survey and |

" Random sampling method

using cadaster
obtained from the BAEcon

- Office, Region III

. farm.in the area

To decide the representative
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Fig. 2.11
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PROPOSED CROPPING PATTERN
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APPENDIX VI IRRIGATION AND DRAINAGE -

©CHAPTER 1 EXiSTING'IRﬁzGATIdﬂ‘ANbbeAINAGEﬁS?stEMFf

1.1 Existing Irvigation System
1.1.1 General .

- _The drrigation systems in the Philippinés are classified into the’
following four categories: . a) National Irrigation System, b) Communal-
Irrigation System (CIS), c) Pump. Irrigation System (PIS), and d) Private
and other irrigation system. R R T e

In the Project area for the irrigation development, there are no
“existing.national irrigation systems but a few communal irrigation =
.systems and many pump_irrigatfpn-systemsfco{eﬁiﬁg{aboutw3;9301ha'Qf.paddy :

fields or approximately 36% of the area to be served by the Project.

1.1.2 Communé]ilrfigation System |

- The water sources of. communal irrigation system (CIS) are usually
dependant on the discharge of small rivers and streams. . CIS is operated
by gravity with diversion dam and canal systems commanding generally less
than 100 ha of field, ' CIS has been constructed by NIA on provincial =
- .basis and operation ahd;maintenancé‘afelCOnducted_byfifrigators-assoc1~ :

ation with guidance of Farm Systems Development Corporation (FSOC) and °
NIA, _ : ' S : . '

'in_fhé:irrigation'déVeTopment area,. the ‘following five CIS exist.

CEIECUL e e e e SE v ce ‘Avea (ha)
- Name of CIS- . . Source of-water_:r-:wet'season oy Season

San Juan Bafio - Baﬁbgcfeek-' L f 365 | 130
Gatiawin =~ = Buracan Creek 129 0
‘Lacmit -~ . ' Lacmit Creek o805 g0
- Inumang. Baca - ~Inuman Baca Creek 115 @
- San Isidro:  Inuman Baca Creek 60 S0
- Only 9.8% and 2.0% of the irrigation developiient area are irrie
gated by CIS during wet and -dry season respectively. fThe-service area

0f the above CIS is shown on:Fig. 1.1. -
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j:1 1 3 Pump Irr1gatlon SYStemﬁiﬂd’

PJmp 1rr1gat1on has been deve1oped to 1ncrease the 1rr1gab1e area

_ by NIA and:FSDC,. '.In-the 1rr1gat1on development area of the Project;

many- pump irrigation systems exist.: .The potential service area.of those
PIS.is reported at about 2,860 -ha or 26% of the deve1opment area by 10?
~systems and 214 systems of surface water pump and ground water pump.
‘respectively as 'shown in Table 1.1 :in deta11 Major pump stations in
“the development area are shown.on Fig. 1:1. Those potential service
~areas, however, are not always irrigated: ma1n1y due to high cost requ1red
‘ for operation and maintenance espec1a1?y fuel and sometimes due to sea-
~water 3ntrus1on dur1ng dry season in. the Tower area.

"_] 1 4 Pr1vate and Other Irr1gat1on System

- In add1t10n to the above ment1oned irrigation systems, there are
some private and other 1rr1gat10n ‘systems constructed and operated by
private personnel or association such-as Mother Mliaros Foundat1on and .
. Philippine Business for Spec1ai Progress without any financial ‘assistance
- from the Government agencies. The number of ‘the pr1vate irrigation
systems and their serv1ce area are not clarified -in the 1rr19at10n
deve1opment area. : : ‘ .

T ] 5 water R1gh

_ For mak1ng use of the ex1st1ng r1ver d1scharge, the d1scharge cor-.
respond1ng to the’ water r1ght author1zed 1n “the downstream s to be ‘
assured a1ways : s _

The ex1st1ng water r1ghts in the Pampanga River author1zed by
‘Nat1ona1 Water Resource Counc11 NNRC) in the downstream of Arayat are.
10 ‘places. amountTng 2.8-m3/s in al1-as shownin Table 1.2. The puroose
. of water use of these water r1ghts are all for 1rr1gation - However, since
4 places amount1ng 1:46'm3/s of water rights are to be 1ntegrated to the
'ProJect the remaining water rights, 6 p]aces and 1.34 m /s, are to- be
cons1dered for the Proaect planning.

1. 2 Present Dra1nage Cond1t1on

: The 1rr1gat1on deveiopment area of the PrOJect is protected from
the flood of the Pampanga River by ‘the existing set back levee. While,

- there is.no. d1rect drainage outlet from the area to the Pampanga River

since the water surface elevation dur1ng flood in the River is higher

~than the ground elevation in the area.  Accordingly, all drainage .

courses flow into the Guagua River Bas1n No drainage facilities but
natural dra1nage courses.are ava11abie 1n the deve10pment area at
‘present. - o _ :

VI - 2



D1scharge capac1t1es of maJor dratnage courses stich as, the Pau

© River and the Masa]usa River are not’ adequate since d1scharges ‘of ‘these
major. draindge Course aré rather big:due to inflow Trom: the outside of -
the: development area.. In accordance” with' the survey results the” d1scharge
capac1ty of: the Pau R1ver and the Masalusa River-at their narrowest -
sections ig on?y 15m 3/sec and 10 m3/séc- respectively The 1nadequate
drainage capacity as well as lack of drainage ditches in'the field ‘couyses
not only. inundation of w1de area more than 2,000 ha but a]so Iow pro—-
duct1v1ty of paddy and crop damages dur1ng wet season. L :

Accord1ngiy, the dra1nage p]an for the who]e development area 1s

-essentta} $0 as .to make the agr1cu]tura] development pian w1th year round
1rr1gat1on ' ; _

1. 3 Nater Manaqement of Ex1st1ng Fac111t1es

1,3.1 Water Management System for CIS and PIS

The constructton of CIS and PIS fac111t1es is- commenced after the
irrigators association is organized by the benefited farmers with assist-
ance of FSDC and an agreement for the amortization of the construction
cost in -installment in maximuni; 50 years without interest is made between
" the.association and NIA or FSDC. After the ‘complieting the construct1on,
operat1on and maintenance of facilities and the collection of amortization
area conducted by the association for wh1ch a techn1ca1 a351stance 1s '
prov1ded by NIA and FSDC :

0perat10n and ma1ntenance for pr1vate or other system are conducted

by private persona] or assoc1at10ns obta1n1ng a techn1ca1 ass1stance from
NIA and FSDC. :

1.3.2 water Management System for Nattona] Irrtgatton System

A]though there is: no nat1ona1 1rrtgat1on system ex1st1ng in ‘the
- irrigation’ deve]opment area, water management system for nat1ona]
1rr1gat1on system s exp]a1ned here1nafter for reference

. The construct1on of the Nat1ona1 Irrigation System s d1rect1y
managed by NIA. After comp]et1on of the construction of the National
Irrigation System, operat1on and maintenance of the ‘system are ‘conducted
by NIA - from the reservoir dam and/or the diversion dam to turnout on. . =
lateral and sublateral canals: ‘Operation ahd maintenance of field ditch
after turnout are” conducted by irrigators association organized on:every:
turnout and f1e1d d1tch ass1sted by nanagement techn1c1an or 1rrtgat10n

: techn1c1an

The 1rr1gat1on fee is’ co]]ected from benef1ted farmers for payment
of operatton and: ma1ntenance cost of the system 'The irrigation fee -
- charged to the farmers is 2.0 to 2.5 cavans or P130 to 162.5 per. hectare.
for wet season and 3 to 3.5 cavans or PIQS to 227 5 per hectare for dry
season. _
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In UPRP 1nc1ud1ng PRIS AMRIS and TISIP, 1rr1gat1on management _
techno]ogast and technician are. ass1gned for every 2,500 ha and 500 ha
-respect1ve1y, s0: that water management ‘of .the 1rr1gat1on system s to be
properly’ conducted and the limited jrrigation water is to be.efficiently
utilized. - The ‘water management technician who is to be a: gnaduate of
.__-agr1cu1tura1 co11ege is ass1gned in the field after comp]et1ng one year

rtra1n1ng course o , : :

1, 4 EX1st1ng Deve]opment P]an

' 1 4 [ Irr1qat10n Syetem

o There 13 no ex1s+1ng 1rr1gat1on development p1an of CIS and PIS in
“the irrigation development area of the Pro;ect except some rehabilitation
of PIS under FSDC.

_1.4 2' Drainage System '

_ : In the deve]opment area, there are a few p]ans for 1mpr0v1ng the
Matubig 'River under MPWH. These plans, however aim to improve .the
drainage conditions ma1n1y in towns and re31dent1a1 areas and the improve-

ments are not entire river course but only place to- place. Since the -

Hdes1gn criteria. of the improvement is not clear, the dra1nage p]an of '
the Proaect shall be made separately : -
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CCHAPTER 2 IRRIGATION AND DRAINAGE OEVELOPMENT PLAN

2.1 General

5_:?Thé,previousfstudy31h'the!Sécbﬁﬁ1Ihtér1m;Requtj96n¢1ﬁdédffhétﬁthé”
gbjective_area-for.theﬂag%icultureJandgirrigation_dgye]opmentxis;]ying

south of Mt. Arayat and west of the Pampanga River .in Pampanga Province
and the water source of the irrigation is the discharge of the Pampanga
River, at Arayat in liey of the San Antonio. Reservoir.: Further; the -
present discharge of the River is only considered as the water .source .

for the drrigation development plan not taking return flows into account
since these return flows be not expected soon until ‘the irrigation projects
with .reservoir proposed in the upstream of Mt. Arayat 'shall be completed..

is made to improve present worse drainage condition of the area.” The

main drainage courses in the plan are of the enlarged existing rivers

flowing from the development.area to'the Guagua River because. the water

surface elevation.of the Pampanga River during.theé design. flood is beihg

~ higher than the ground elevation in the-development area for one week '
or more. L - . ) L S

3Forifhe5draihage_bian:‘the:drainagé'fJCilifiESifrdm'0n-demf]éVé1

2.2 Irrigation Development Area. =

o '_Démakéation_of the irrigation development arealisﬁbd31cal1y;détéra
mined_by'takihg‘the,aSpects to]be,discggsed hereinafter into consideration.

(1) -Intake Water Surface E]éyatioh'f_ |
~The intake water surface elevation shall not be higher than =
EL." 8.50 m.for the diversion dam scheme and for the pump scheme
_ as discussed 1in Chapter 3 in detail. =~ - . _

(2) Soil Condition and Land Use

 As «discussed in the Appendix I and ¥, s0ils in the project area-
are clay ‘and clay Toam for the area of which ground elevation is
“lower than EL;f]O‘m;ahd'sandy-]oam_f0r the_area=of which ground . .
elevation is between EL. 10 m to 40 m. These soils are suitable .
for,paddy_Cu]tivatiqn;_'Sandy-1oam3;h09evér3;réduires-more,ihrigatiOn
water since the percolation 15 more than 3 mm/day while the perco-
tation of clay and clay Toam is Timited at 2 mm/day or less.

- Major craps ‘of the pkdjébt;arééraré5ﬁain]y_pé&d&fﬁhi1bﬁer]éraa.and
' sugarqane,infhigherfarea.;;Taking the project goal and the land = .
tenure system of sugar .land into consideratioh, it is_adyisab?g to

"__give a priority of the development to paddy Tland.
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(3) Topoqraph1c Cond1t1on

_In demarcat1on of b0undary of the southern part of the 1rr1gat1on

service :area, 1and with Tower than about EL, 1.5 m is. excluded from
~the service area., As such the land has’ extreme1y f}atness with
--cons1derab1e macrore11ef higher head of 1rr1gat1on water is requ1red
-to. 1rrlgate the Tand:" Further many small rivers and creeks dre-
‘developed in-‘the land. - Implementation of irrigation water supply
~systems to the land therefore’ will require huge amount of construct1on
-cost, which 1nd1cates that 1rr1gat1on deve]opment for the ]and on

A Terge sca]e 15 not econom1ca¥1y feas1b1e _

'Accord1ngiy, the 1rr1gat1on deve]opment area s demarcated at
14 000 ha with 11,000 ha of the drrigation service area’as 111ustrated

- oon Fig., 2.1, Ground e1evat10n of the 1rr1gat1on serv1ce area varies
-‘between about EL 1. 5 m to 8 0 m.: ‘

2.3 wa't'e'k' Soiirce.

2. 3 1 Genera]

s The water 50urce for the 1rr1gatlon deve]opment is' the d1$charge of
[the Pampanga River:at: Arayat Average annual mean discharde for 14 'years

_ ”*jfrom 19651071978 to Arayat is 250'm3/s.. Since the seasonal fluctuation
- of the river d1scharge is.very, big, the 1rr1gat1on deve]opment plan is

~examined based on 10 day mean discharge corresponding to the water :
requ1rement calculation. 10 ~-day’ mean: d1scharges at Arayat for 14 years
are shown in Tab]e 2 1. _

_ In the 1rr1gat1on deve]opment area there are creeks and r1vers on
_which a few communal irrigation systems are operated at present.

" However, : since the discharges of these creeks and rivers are very small
during dry season, these d1scharges are neglected for 1rr1gat10n develop-

o ment p]an

© 2.3 '2~ Avai]ab1e Dischérge‘of'the River e;'

... When mak1ng use: of the river d1scharge the m1n1mum d1scharge
released to the downstream is to be determined to mainta1n ‘the basic -
‘functions  of river in addition t0 the d1scharge to cover the water r1ght
ex1st1ng 1n the downstream R : . o

' '(]) R1ver Ma1ntenance Flow

At present there is no certa1n cr1ter1a to determ1ne the river
';ma1ntenance flow in the. Ph111pp1nes except NIA cr1ter1a wh1ch aims
~“the maximum use of the river discharge, 'In accordance with NIA
'jcr1ter1a 90%° ‘of ‘the r1ver d1scharge, wh1ch is equivalent 'to the
“ranfual minimum month]y mean d1scharge in 5<year return. period, “can
be used -for the 1rr1gat10n purpose. ~For’ maklng the 1rr1gat1on _

deve]opment plan: of the PrOJect the r1ver ma1ntenance f1ow is to

VI -6



. be détefﬁined_at the annual hinimum’10'daysméah'diséhéfge-in 10" year
return period. Tt is estimated at 5.2'm3/s by the probability
analysis of the data for 14 years from 1965 to 1978.. - = .

- The existing ‘water:rights in-the downs tream of Arayat bridge autho-~-
‘rized by NWRC are shown in Table 1.2.°"Al1 of the water rights are
: authbriZEdifor‘ihrigatidh?puquse;&{Amoﬁg=thosefwater]rightss"- S
ﬂrights_at!Sta;:Lucia,‘Capgn*and@Mataofin?Akayat,;Mand&sig-fn'Candaba
- and Sta. Rita:in San Luis located at the right bank of the river
“"will be integrated jn_thejPfdjeét-because‘th2=sébyicefarea;of[these-
- water rights-are to be coVehédfby“théfPrOject;;‘ACCUPdihg]ygithez
- discharge corresponding to water vights at left bank; '1.34'm3/s,
s :to be-secured with the Project. Since the .discharge from the-
remaining drainage area in the downstream of Arayat is about 30% ' .
~of the discharge at Arayat, the discharge of 1 m3/s will*be released
‘at’ Arayat to:correspond.the water rights in the downstream.  The '
remaining 0.34 m3/s will:be covered by the discharge from the -
remaining drainage area. R ' '
- Accordingly, the minimum discharge of the river to be released to
the downstream at Arayat is°6.2'm3/s.” Further, the available discharge
at*Arayétjfor“ﬁrrigationfpurpdéé”is*the‘discharge’deduCting 6.2 m3/s
from the actual-discharge:as shown in Table 2.2. R g

2.4 'Irﬁigatibn Method'.

‘One irrigation block is assumed as'50 ha of area. The rotational
irrigation is applied within this irrigation block. Daily irvrigation
period is considered for 24 hours for both pump ‘and diversion dam schemes
because it takes more than 24 hours for irrigation water to reach from
pump station or. intake ‘to the tail of the service area.

_'The levee of paddy Field is assumed to be 25 cm i height. The
distribution of water depth in the field is TTlustrated as follows: =

 Detained Depth
. Nater‘Depth for Irrigation

Application and Effective Rainfall

Foregoing Irrigation Depth..

50mm

O

"R
o

TR

o ' The:irrigatidn?water_is'épp]ied‘wﬁenﬁthe_Water}deﬁth in' the. field _
will be Tess than 50-mm. Effective rainfall of a rain is to be 50 mm or -
- less. When heavy rainfall takes place, 150 mm out of the rainfall depth

~7s to be detained in the field.
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2.5 Irr1gat1on Nater Requ1rement

12.5;1 Genera]

The two d1fferent cropp1ng calendars of paddy as” shown on Flg 1 2
in Appendix V-are considered for pumping scheme ‘and . diversion dam. scheme
'respect1ve1y 50 as to maintain the maximum utilization of’ the ‘available
d1scharge in the river and the effective volume of the reservoir discussed
in Section 2.6.. Irr1qat10n water requirement of paddy-is est1mated by :
.pan method in ten day bas1s for 1] years” from 1968 to 1978 L

The water requ1rement ca]culatlon is conducted by e]ectron1c computer
in accordance with: the programme prepared based on the block diagram and
the. flow chart as shown on Fig. 2.2 and Fig. 2.3.  There are:three rdin-
fall stations, name]y, San Fernando; ‘Apalit and Arayat ‘available in

the. development area. The water requirement calculation is conducted for
~-theése three stations: “for: the period of which daily rainfall data.are:
isava11ab1e The | we1qhted average of the requirement. of each station is

_ used as- the 1rr1gat1on water reQU1rement of the PrOJect _

(1) Evapo transpirat1on |

__Evapo transp1rat1on of paddy is estimated on the bas1s of the sur-
face water evaporat1on from the standard class A pan and the crop
;coeff101ent . . - . _

(2) 'Crop water Requ1rement

‘fCrop water requ1rement on da11y bas1s is ca]cu]ated by add1ng perco~
. lationloss and water requirement for a. nursery per1od ‘and ‘land
_ preparat1on work to evapotransp1rat1on : ‘

(3)_ Irr1gat10n Nater Requ1rement

. Irr1gat1on water requ1rement is ca]cu]ated by deduct1ng effect1ve ‘
- ra1nfa11 from the crop water requ1rement : . B

(4) D1vers1on dater Requarement

':D1vers1on water requlrement is ca]cu?ated by add1ng operqt1on and
o conveyance 1osses to 1rrqgat1on water requ1rement
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2.5, Estimation of Fvapo-transpiration of Paddy <

_w‘EVap6~traﬁéﬁiratfoh”offpdddyfis eStimafed”fn aécbr&éﬁéé'With.the

following formula on daily basis:

KePE(D)

It

CET
PE(D) T
where, ET: Iérop evapo-transpiration (mm)

'__'.r:”pr; :Croﬁ”¢0effigieht ' T

- “PE(D): daily pan evaporation (mm):
- PE(M): monthly pan_evaporation (mm)
S tme “number of days in morith

TN

PE(N)/tm

i

(1) Pan Evaporation

Pan evaporation data are available in San Miguel, Tarlac (1968-1979),.
Baliwag,: Bulacan (]970;L989)‘ahd:Cabanatuan;City‘aﬁjaCent-tofthea_.”
irrigation development area. The average of monthly pan evaporation
at San Miguel and Baliwag is used for the study as shown 'in Table-
2.3, Panhevaporation at Baliwag ‘for 1968 and 1969 is estimated

- from ithe data:at San Miguel by the method of correlation and
regression analysis, o R

(2) Crop Coéfficient (Kc) of paddy

In ‘the agricultural research station. of NIA Redion III at Sabang,
Ba]iwag,.Bu1acan,:evaporation-and;evapo:trgnspirationlof paddy. has
been observed by ‘NSOB -'NIA water management improvement -project
since 1970. The crop_QOEffigient_(Kc):of,paddy;isﬂdétermined=baséd
on the analysis of the data obtained through the aforesaid project
for 15 crops,:ﬁ-crOps'forrwetVseasoh'andi9‘cropsufon dry season,
as shown.on Fig. 2.4. . As the ‘growing. period varies depending on -
varieties of paddy, Kc is determined for the percentage of the total
- duration .from seeding to harvesting for each crop. - - - . . .

"Théiérob‘cdéfficiéntihe1ativéfto the respective Qrbﬁihg_sfagés .
. Obtained from the said figure is as follows: RS

“Percentage of o AR | |
Srowing e e
Stage - 10 .20 30 40 (50 60 70 - 807790 100

Crop . 0.80 0.83 0,93 1.04 1.2 1.20 1.21 1.15 1.01° 0.85
Coefficient _ _ o o L
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| 2 5 3 Crop water Requ1rement

@

Crop water requ1rement i est1mated as fo]1ows :

Evapo transp1rataon + deep perco]at1on water o
B water requ1rement needed for: 1and preparat1on and nursery bed

Deep Percolat1on

(1) e |
'water 1oss due 1o deep perco1at1on 15 assumed at 2 0 mm . per day for
the study dependang on the 'soil texture found as'very fine and f1ne
- in-‘the development area as discussed in-Annex V and NIA- standard
 based on UPRP study./1 - L
(2) iLand Preparat1on | .
} _The water requarement for land preparatmon 1n paddy f1e1d is. catcu-
1ated in the foi1ow1ng tormu]a Co
R ss+ch(t1/tm PE+t£P+SP
where, fLﬁEfjwater requ1rement for ]and preparat1on (mm
' }-*SSif:water requ1rement for-1and soaking (nnﬂ S
2140 for wet:and dry seasons S
-_'Ke: -coefficient. for . evuporat1on from muddy or
"jsha}1ow bas1n of water, 0.7 . o ‘
jtf:.=number of: days for 1and preparat1on, 25 days
un:s_number of days in month _
| R£E'-pan evaporatxon (mm/month) S
ER deep percotat1on 1oss, 2. O mm/day
. SP;jgdepth of pond1ng for transp1ant1ng, 25 m
uNursery water Requtrement
QNS% of total paddy f1e1d 13 cons1dered necessary for nursery
Nursery water requirement is same with actua1 f1e1d in principle
- for tand ‘preparation and crop. However, as more losses: due-to
~ seepage, application and so on are to'be cons1dered 50£ more
.-‘_rwater than actua1 f1e1d 1s app11ed for nursery
:;(4)_3Cr0p Water Requ1rement _ | :
' Da11y crop water requ1rement is ca]cuiated in. dccordance w1th the
- -above procedure and-field in the computer memory for the . per1od of
_ whlch dd11y ra1nfa11 data are ava11ab1e
i /1" Refer the Report of Land C]ass1f1cat1on and Supportang Stud1es

-on UPRP,’ "‘NIA Dec 1971
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'2:5.4 Ikhiddtion&ﬁatéh'Reqq%rement":

© 0 The irrigation water requivemént is estimated by deducting effective
rainfall from the crop water requirement on daily basis and summarized
for each 10 days. - L _ T T T

(1)tf1frigatiéﬁrMéthod:

‘Field condition is considered as follows as. discussed in Section 2.4:

- Height of Tevee is.at 250 mn above field surfgcé.iﬁ"avérage.

- Water depth 'in the field is kept at 50‘mm in minimum-and 100 mm
in.maximum, accordingly, in the daily balance caldulation; when

‘the water ‘Tevel is lower than 50 mm, the irrigation water will .
be applied up to 100 mm. L o B

(2) Effective Rainfall

- A1 rainfalls are considered as a potential effective rainfall,
however,: when the water .depth, in.the field will exceed 100 mm, o
the excess. will be drained and not effective.- ‘ o

;jThe a er§ge3§nhda1'effgb%ivé fainfa11s‘éﬁe 758 m and 729.mm for
diversion dam scheme and pump $cheme respectively. ’ o

(3) IrfiQationiwater.Reqyirement

-~ Irrigation-water requirement on 10 day basisis calculated at’
~ San Fernando, Apalit, Arayat as shown in Tables 2.4 to 2.9. -
The irrigation water requirement of the Project, the weighted
average at the above stations, is tabulated in Table 2.10 and
“Table 2.11., - Average ‘annual irrigation water requirements for

diversion dam scheme and pump scheme are 1,401 mn and 1,424 .

2.5.5" Diversion Water Requiremert . =

.Dive%sibﬁ,wéfergrequiﬁemeht3f¢r-ifrigatibh?is_estimated,by-dividing
the irrigation water vequirement by the overall irrigatipn efficiency. .

B “The'irbig&tfon_éffﬁéienééeslaré:assqmed_asnfo?iqwé féﬁ‘t@féfstddy:

o {Unitro %)
S T Rice. tan e
_ - Wet Season . Dry Season
Field Application 700 0 e
- Conveyance System .80 . 80

~System Operation - 85 . 85
~ Overall - .. 48 . . 54

}Syﬁtém Componént.;_'

NL-11



	APPNDIX V AGRICULTURE AND AGRO - ECONOMY
	CHAPTER 3 AGRICULTURAL DEVELOPMENT PLAN
	3.6 Irrigation Benefit
	3.7 Farm Economy

	TABLES
	FIGURES

	APPENDIX VI IRRIGATION AND DRAINAGE
	TABLE OF CONTENTS
	CHAPTER 1 EXISTING IRRIGATION AND DRAINAGE SYSTEM
	1.1 Existing Irrigation System
	1.1.1 General
	1.1.2 Communal Irrigation System
	1.1.3 Pump Irrigation System
	1.1.4 Private and Other Irrigation System
	1.1.5 Water Right

	1.2 Present Drainage Condition
	1.3 Water Management of Existing Facilities
	1.3.1 Water Management System for CIS and PIS
	1.3.2 Water Management System for National Irrigation System

	1.4 Existing Development Plan
	1.4.1 Irrigation System
	1.4.2 Drainage System


	CHAPTER 2 IRRIGATION AND DRAINAGE DEVELOPMENT PLAN
	2.1 General
	2.2 Irrigation Development Area
	2.3 Water Source
	2.3.1 General
	2.3.2 Available Discharge of the River

	2.4 Irrigation Method
	2.5 Irrigation Water Requirement
	2.5.1 General
	2.5.2 Estimation of Evapo-Transpiration of Paddy
	2.5.3 Crop Water Requirement
	2.5.4 Irrigation Water Requirement
	2.5.5 Diversion Water Requirement




