Alternative-3: The considerable reduction of ‘the flood damage will
' be expected all through the river course, because
. the river channel to be 1mproved by .the first phase
has ‘a capacity to carry. the 1973 flood which was the
second big flodd since 1960 with peak water 1eve1
of EL. 7.88 m at the Candaba gage station, cor- .
‘responding to about 10-year return ‘périod. Further-
‘more the salinity conditions of the Pampanga River
would not be 'much changed by ‘the improvement works
in the first phase, because the excavation of Jow-
water channel is planned ohly for the mater1a1s of
embankment.

Consequently, the. project implementation by A]ternat1ve 3 is proposed
from the viewpoint of technical aspect.

4.2.,2 Irrigation:Preject

Imp1ementat10n of the diversion dam scheme and the pump scheme will
be expected to provide greater benefiis and effects to the peoples in
and around the irrigation development area economically and socially.
The results of evaluation and effects for the two a1ternat1ve schemes
are summarized in Tab1e 4.4,

: With regard to éeconomic v1ab111ty, 1nterna1 rate of return (IRR) is
15.4% for the diversion dam scheme and 15.5% for the pump scheme. These
values of IRR indicate that both schemes are economically feasible. The
diversion-dam scheme will provide the bigger irrigation benefits than the
pump scheme through complete year round irrigation for the entire irri-
gation development area although total construction cost of the diversion
dam scheme_1s about 1.4 times of the pump scheme. "As for 'incremental
rice production, the -diversion dam scheme will provide 11,000 tons of
rice more than the pump scheme, So the diversion dam scheme will play
more important role as the rice supply base for Metro Manila than the pump
scheme. With respect to employment opportunity, only about 30% of present
available labor force are absorbed in farming activities. .The projects
‘will create employment opportunity. Incremental employment opportunity

. to be created by the diversion dam scheme is 1.4 times of the pump scheme.
The  diversion dam scheme absorbes about 70% of ' present available Jabor
force and the pump scheme 60%, As far as operat1on and maintenance cost
or ivrigation: fee is concerned, 0&M cost is P363/ha for the diversion
dam scheme and P1,000/ha for the pump scheme. The 0&M cost of the
diversion dam scheme is almost as same as the present rate of OM cost

in NIA national irrigation project by grav1ty irrigation system. On the
other hand the 0&M cost for the pump is 1.7 times of the present rate

of OM cost in the pump drrigation. The 0&M cost or irrigation fee to

be charged to the typical farm in the 1rr1gat10n development area will
become P545 in the divérsion scheme and P1,500 in the pump scheme. On
the other hand capacity to pay or net reserve of the farm is P3,369 and
P2,150 for the diversion dam scheme and the pump scheme, respectively.
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Accordingly balance between capacity to pay and irrigation fee for the
typical farm will become P2,824 for the diversion dam scheme and P650

for the pump scheme. Stch small profit in the pulmp scheme will not
always offer incentives for the typical farm and there appear some doubts
ofi high recovery rate of collection of 1rr1gat10n fee in the pump scheme,
As regard to water management, the pump -scheme will pr0v1de irrigation
water for only 7,300 ha or 66% of the irrigation service area during dry
season and water management in such season will become complicated in
terms of rotational systems and so on. * Further the pump scheme needs

& big amount of energy, about 8, 6 Mih: per annum for operation under the
‘existing tight conditions of énergy supply in the Ph111pp1nes The
diversion dam will create a reservoir of which maximum reservoir capacity
is 28.5 MCM with reservoir area of 2,600 ha. The dam will create poten-
tiality of f1sher1es production wh1ch will become protein sources for
local peoples. " The submerged areas, 2,600 ha are now mostly under swampy
grass land, About 100 ha is paddy f1e1d In the area to be submerged
there exist no houses.

The diversion dam'will provide technical advantages for tuture ex-
pansion of irrigation area by pump when the return f]ows from the proposed
progects with reservo1r w1]1 be realized. .

It is judged from merits and ‘demerits of:the both schemes that the

~ diversion dam scheme will be proposed for the irrigation development
area.
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ECONOMIC COST AND BENEFITS FLOW
FOR THE FLOOD CONTROL PROJECT

Table 2.1
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Table 2.2 ECONOMIC COST AND BENEFITS FLOW FOR THE
: " IRRIGATION PROJECT = DIVERSION DAM SCHEME

(Unit: 'p166)

Year - T . Eﬁon?mic Cost - _ Economic Benefit
Year in - L0n= Eplace- ¢ ..~ Negative -

Order =stgggjémn : Eggﬁ. Cost Total _Bejef{t Benefit . Total.
1983 1 11.60 - - 11.60 - - -
1984 2 74.90 = - 74,90 - - -
1985 3 74.00 - - 74,00 - .- -
1986 4 92.80 R - 92.80 - - -
1987 5 94.10 - - %400 0 - .- IR
1988 6 5.40 - 4.00 9.40 19.69°  2.62  17.07.
1989 7 3.40 - 4,00 7.40  39.38 .2.62 36.76
1990 8 - - - 4,00 4.00  59.01 2.62 56.39
1991 ‘g ' 4,00 4,00 78.76 2.62 76.14
1992 10 4.00 4,00 98.45 2.6¢ - 95.83

| £.00  4.00 98.45  2.62
1997 15 4.3 4.00 813 98.45 2.62  95.83
| 4.00  4.00 98.45  2.62

[P T
U ommmem

[Ep—|
| ———— 1
[

] 4 | | 4.00  4.00 98.45 2.62. 9583
2007 25 o 413 4.00 - 8.13 98.45 2.62  95.83

2008 26 - - 4.00 4.00 98.45  2.62 95,83
L | R : : : o
1 i 1 i ] ] 1 H i
A ! ! ! o T
2016 . 34 - - 4.00 4.00 - 98.45 . 2.62 . 95.83
2017 35 - 413 4.000 8.13 98.45 2.62  95.83
2018 36 - - 4.00 4.00 98.45 2.62  95.83
S ! SN P : !
] [ I I ] 1] i 1 1
1 ] [ ] ] i 1 | ]
I‘_ ] | ] 1 ] ] | i
2026 44 - - . 4,00 4.00 98.45 2.62  95.83
2027 - 45 - 4.13  4.00 8.13 98.45 2.62  95.83
2028 46 - - 4.00 4,00 98.45 ~ 2.62  95.83
o : R : : : :
1 } ] 1 t H ] I 1
1 1 i i | SN 1 ] 1 1
T i i [ P 1 i 1 [
2032 50 - - 4,00  4.00 98.45  2.62  95.83
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Table 2.3 ECONOMIC COST AND BENEFITS FLOW FOR
THE IRRIGATION PROJECT - PUMP SCHEME

(Unit:  p106)

Year

. Economic Cost

Economic Benefit

; Con- Replace- . : 3
Year in . : D&M . ., Negative v
struction ment Total Benefit . Total
Order Cost Cost Cost Benefit 3
1983 1 11.40 - - 11.40 -. - .
1984 2 71.90 - - 71.90 - - -
1985 3 84.80 - - 84,80 - - -
1986 4 69.60 - - 69.60 Ce -~ -
1987 5 5.30 - 11.00 16.30 15.23 2.46 12.77
1988 6 3.40 - 11.00  14.40 30.46 2.46 28.00
1989 7 - - 11.00 11.00 45.68 2.46 43.22
1990 8 - - 11.00  11.00 60,91 2.46 58.45
1991 9 ~ - 11.00  11.00 76.14 2.46 73.68
i
R i T T |
1996 13 - - 11.00  11.00 76.14 2.46 73,68
1997 14 - 4,13 11.00 15,13 76.14 2.46 73.68
1998 15 - - -11.00 11.00  76.14 2.46 73.68
; : _ _
N T
2006 23. - = 11,00 11,00 76.14 2.46 73.68
2007 24 - 4,13 11.00 15.13 76.14 2.46 73.68
2008 @ 25 - - 11.00 11,00 . 76.14 2.46 3.68
o R
2010 28 - = 11.00 - 11.00 76.14 2.46  73.68
2011 29 - 29.64 11.00 40.64 . 76.14 2.46 73.68
20i2 30 ‘- - 11.00 11.00 76.14 2.46 73.68
2016 33 - - 11.00 11.00 76.14 2.46 73.68
2017 34 - 4,13 11,00 15.13 76.14 2.46 73.68
- 2018 35 - - 11.00  11.00 76.14 2.4¢ 73.68
] AR | i L ] 1 )
o : A TS R P
2026 43 - - 11.00. ©11.00 : 76.14 2.46 73.68
2027 44 - 4.13 11.00 15,13 76,14 2.46 73.68
2028 45 - 11.00 }1i00 76.14 2.46 73.68
o T
2032 50 - - 11.00 11.00 76.14 2.46  73.68
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Table 2.7  SENSITIVITY TEST

Irrigation Project . " Flood

Assumpfions _ | Diversion Pump Control
' Dam Scheme . Scheme - Project
i) ‘Base estimte | 54 15501 10.8
i) Cost: + 10% | | 4.4 142 9.9
i) Cost: +20% | 13.4 13.1 9.1
iv) Benefit: - 10% . 14.2 4.1 . 9.7
V) Benefit: - 208 | BEEREN N 126 8.7
vi) Cost + 20% & benefit - 20% R W 104 7.2
Vii) Production delayed by 1 year 14.0 13.8 -
viii) Benefit - 102 & production 13.0 126 -

delayed by 1 year

ix) 0 & M:dos£:est1ma£ed by the use - 16.2° -
of power rate of the NPC

/1: 0 &M cost is estimated by the use of power rate of
the Pampanga Electric Cooperative II.
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Table 4.4  SUMMARY OF EVALUATION AND

EFFECTS ON THE IRRIGATION PROJECT

Diversion

Paddy Field to be Submerged (ha)

1.4

Pump
. Dam _Scheme Scheme
1. Internal Rate of Return (%) 15.4 15.5
2. Irrigation Benefit (P106) 98.4 761
3. Construction Cost (p106)
- Economic 356.2 246.4
- Financial 432.5 297.4
4. Annual 0 & M Cost (p106) 4.0 11.0
5. Irrigation Service Area (ha)
- Wet Season 11,000 7,300
- Dry Season 11,000 11,000
6. Annual Incremental Rice Prodiction (ton) 47,000 36,000
7. EMpTdymentEOpportuhity (105 man-days)
| —IConSﬁrucfion‘Périod o 1.9
- Annual Increase Due to Farm Activities 1.5 1.1
8. Incremental Net Reserve for Typ1ca1 Farm 3,369_ 2,150
'(P/househ01d) _ _
9. Irr1gat1on Fee (P/househo1d) | 545 1,500
110. Balance between 8 and 9 (P/househoid) 2,824 650
1f. Potent1a11ty for Fisheries Deve1opment  to be expected - -
12. o0 0
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Equivalent Cost and - Benefit

Annudl

Fig. 2.1 INTERNAL RATE OF RETURN
- FOR THE FLOOD CONTROL PROJECT
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Fig. 22 INTERNAL RATE OF RETURN
FOR IRRIGATION PROJECT
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Fig. 4.1 SEASONAL LABOR REQUIREMENT
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Fig. 4.2 RECOMMENDED AREA FOR YEAR ROUND

FISH SANCTUARY IN DIVERSION DAM RESERVOIR
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