As existing computer syétem has insufficient performance for
extensive use of proposed data management works, new computer system
with adequate performance and capacity should be introduced by the
MRTIS Head Office.

- 3.4,2. Improvement of 0/M Organizations
Head Office

The orgatiization of the MRIIS Head Office is not changed in
principle, lowever, the function of the Head Office have need to

strengthen for the following subjects:

- The Water Control Cooxrdination Section {WCCS) will have

' the most important tTole for water control in system level,
in this connection, the WCCS should have more staff and
adequate facilities for water and hydrological data
collection and management.

- The Englneerlng Section will also be strengthened a little
‘taking into account the plan and design for the
improvement works of system facilities as well as data
management on maintenance works for facilities.

- The function of data management under the Operation
Manager should be expanded with more staff and computer
system with corresponding performance of future
requirement.

The responsibility'for water allocation work of the MRIIS Head
‘Office in Maris main canal between the head gate and Lateral-D head

gate will be transferred to Dam and Reservoir District Office.

Dam and Reservoir District

A-Water control Section will be organized under the Office of
Operation Manager in order to manage water by a synthetic

organization.
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The new organization will conduct water control from the dam
and two diversion dams. aud hydro -wmeteorclogical mandgement in. Lhe
drainage area of the reservolr as well as water diversion control in
the upper section of the Maris main canal under the direction of

WCCS in the MRILS Head Office.

Districts in Service Area

The staffing of WM Division will be reﬁiced to have wmore
performance for water-maﬁagement_practice correspond with proposed
improvement of water allocation system. The GK and DT will assist
WM in all O/M works in charge of WM Division especially for the

following activities:

- Two GKs and ote DT will be assignéd for every WM Division
instead of existing staffing pattérn of WM Division.

- The GKs are responsible for water management in each
Division, who will practice water supply comntrol of canal
by the cooperation works with GKs assigned to adjoining WM
Divisions and allocate water at every terminal turn-out,

- The DT will assist WM mainly for institutional works
especially for federating and farmer assisting works. The
position of DT will be terminated when proposed IA
federation (IAF) is duly established.

- The responsibility for water control and distribution will
be transferred to IAF when it is organized satisfactory so
as to be able to manage water by themselves as well as
-desires to do it.

The Operation and Maintenance Section will be strengthened more
taking inte account the technical assistance for on-farm facilities
development conducted by IAs as well as for preparation of uﬁdated

cadastral map in WM Division level.

The function of Equlpment Section will be expanded tokﬂeél'With
maintenance and rehabilitation work of mechanical facilities by
utilizing mechanical staff and equipment for steel works in the’

cooperation works with heavy equipmenf.
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3.4.3, Irrigation Fee Collection

The collection status at WM Division Jevel will be monitored by
proposed data management system on weekly basis for the use of
evaluation on the performance_of'O/M staff and TAs as well as for

preparatidn of future scheduling for O/m activity.

The insufficient capacity of post harvest facility provided by
each Distriect will induce to suspension of collection activity in
the near future. “Accordingly, the post harvest facilities of

District Dffices should be improved at the earliest period,
The amcunt of irrigation fee collection after the
implementation of the pféposed improvement work is estimated to be

75.4 million pesos as shown in the following table.

Target of Irrigétion Service Fee Collection

' (Unit: '00Q pesas)
Kind of Benefited Collec~

Season  System Area Rate  tible Coliection Rate
| (ha) 3 @3
Wet ~ Gravity 82,000 92 28,700
Pamp 7,600 92 6,BSQ
Sub-Total 89,600 92 35,350 28,280 80
Dry Gravity 82,000 92 43,050
Pump B 7,600 92 9,310
Sub-Total 89,600 92 52,360 47,120 90
Total Amount 179,200 92 87,720 75,400 86

3.4.4. Additional Income from Power Generation
(1) Cost'Allocation of Magat Dam and Reservoir
The deveioped Water resources by the Magat dam has been

utilized for irrigation and power generation, and the benefit

provided by irrigation and power will be equivalent for each

I11-63



terminal value in the full irrvigation development stage.
Accordingly, the gross 0/M expenditure for the Magat dan should bL

share at the rate of 50 and 50 by two agencies,

As the Magat dam is one of the most valuab]e infrastructure of
the countyy not only for two agencies, in this’ connection, NITA
should take effort to increase O/M budget allocation by the_lncrease
of income from NPC comsidering the following subjects into the item

for the cost allocation:

- ‘The all 0/M expenditure of Dam and Reéefﬁoir'Distriét
except for the Baligatan outlet works and related
facilities,

- A part of O/M expenditure of the MRILS Head Office - - -
concerned with the reservoir operatlon and data management
inclusive of overhead.

{2) 1Income from Baligatan Power Flant

The generated power by Bﬁllgatan power plant will be ut1117ed
for three pump irrigation systems developed in the District 111 and
IV areas at the first priority within Service Area. The surplus
power generéted'by the plant wili be 39167{0 NPC éecording to the

current agreement contracted by two agencies in September 1985,

The volume of power generated after the full irrigation
development is estimated to be 17.7 GWH, and the amount is 18,6
million pesos which is estimated based on the assumed gelling price

of 1.05 pesos per killowatt to NPC,

iz

3.4.5. Proposed Tncome and Ezpenditure
Préposed income and expenditUre aftet the implementation of

improvement project is estimated and summarized in the- following

table, and the system will be managed properly with the developed
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income, although it will be still insufficient in awmount of
jrrigation fee collection and RPC cost allocation to cover the total

operation budget.

Proposed Income and Expenditure for MRIIS O/M

. (unit: ®BOOD)
Head Dam &

Particulars . Office Reservoir 4 Dist, Total
Income _
Irrigation Service Fee _ - - 75,400 75,400
NPC Cost Share ' - 7,300 - 7,300
Baligatan Power - 18,600 - 18,600
Others: _ - 500 2,200 - 2,700
Total Income : - 26,400 77,600 - 104,000
Exgenditurg- _
Personnel Service’ ' 3,100 6,100 18,800 28,000
Administration and
General expenditure 1,890 1,840 4,770 8,500
Depreciation and Repair Cost 190 880 7,830 8,900
Fuel and 0il 70 80 720 870
Maintenance of Facilities 1,000 4,500 14,470 19,970
Power Cost for Pump _ - - 16,330 16,330
Contingency 550 1,300 5,580 7,430
Total Fxpenditure 6,800 14,700 68,500 90,000

3.4.6, Technical Assistance by Qualified Expert

In order to materiélize propdsed improvement works for
operation and maintenance works, as proposed by the Study Team in
this 1eport, it is required to have a technical assistance by
qualified experts to assist 0/M staff with their planning and
pracfiée'on the improvement works as well as technology transfer

fhrough the on-the-job training.

- NIA has extensive experience and staff in the planning,
design and construction of Irrigation projects through the
number of foreign assisted project Implementation since
the agency was established., And these projects has been
assisted by qualified ‘experts those who have advanced
technology and experience in .the fleld of project
development and implementation,
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- On the contrary, OfM staff assipned o the systemq of- NIA
has been few oppotrtunity to receive ‘the’ advanced qualified
technology efficient for practical O/M works through
technical staff, except only in the field of water
management practiées." ' )

- The NIA has developed only two 1ntegrated irrigation'
systems having an dirrigation area of about 100 000 ha, and
the 0/M experience is only in several years, And these
‘projects was transferred. to the O/M Department after its
completion without any practical 0/M manual,

The field of experts required for the aésiStance by the
qualified experts wili be irrigation and drainage, water'maﬁagement,_
application programming, design of on-farm facilities, design of
irrigation facilities improvement and étréngthening of irrigatdrsf

association,. etc.
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3.5, Imprdvément of Agriculture, Agro-Fconomy and Agricultural

Institution
3.5.1. Improvement of Paddy Production
{1) Improvement of Cropping Pattern

According to the statistical data on the national-wise paddy
production, ‘the MRIIS area-is most stabilized base not only in
‘Region IT but also in whole country to supply the surplus paddy-to
Region IV area, because the other Regions have small surplus amount
or no possibility to increase the surplus amount. About 93 percent
6f total Service Area eqﬁivalent to 90,100 ha, are'péddy lands which
are suited for paddy cultivation exclﬁsively, while the remaining
area of 7,300 ha belongs to the Dual or diversified trop lands on
the basis of land classification. Most of bual class land will be
used to grow paddy only because other crops except for minor crops

like vegetables have less expected return than paddy in these lands,

~ Under the conditions, double cropping of paddy cultivation will
bé;ﬁédeiékclusively_in the paddy land and the most of Dual class
laﬁd in the Service Area, where the area coverage of paddy double
cropping-aréé will be expandéd in accordance with thé improvenment of

irrigation and drainage.

As for'fhé ¢alendar of paddy double cropping, the delay of
paddy'plantiﬁg in the wet Season.causes'not only the low péddy yield
with poor q@ality but_aiéo disturbancé of crbpping.Schedule in the
dry season. . Then, other disturbanceé like the increasing year-round
infestation of pésts and the decreasing soil bearing capacity, which
would be derived from no-drying period of fields owing to two tight
éfoppiﬂg échedulés.of wet aﬁd dry season paddy will be induced,

' Thereforé, the following improvement would be required;

According to the collected data on the suitable paddy varieties
from BPI research institutions, the growth period of recommendable

| varieties is 100 to 125 days from sowing to harvesting for
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transplanted paddy (see Anmex J). Then, the same durations of land
soaking/preparation, crop maintenance to those in thé_exisﬁing o/M
Manual, which are 35 days and 84 days are taken to prepare the
standard propased cropping calendar as shown in Figure 3-6. The lag

period 1s 45 days, which seems to be proper targét.

The planting time of the wet season paddy in the double
cropping of paddy should be accelerated at early stage between May
to June and its harvest should be completed at the end of Augﬁst fo
September before continuous heavy rain months. The iﬁprGVEd
cropping calendar in each irrigation subsystem on the basis of the

above said standard cropping calendar is propoged.

The present area coverage of direct seeding will be increased
to minimize labor cost, especially in case of dry season crop.
However, the applied area of direct seeding limits to the areas
where precise water control in dccordance with seedlings’
establishment is poséible to apply. Eventualiy, it 1s considered to
counteract the increased water consumption of direct seeded paddy
due to the prolonged irrigation period in the fields, by means of
arplying the shorter growth period varieties with less lag period

than 45 days.
(2) Improvement of Farming Input

Although the upstream and middlestream aréas'Starc the
cultivation of the wet season paddy at June to July at present,_"
their paddy productions are still Jow as 3.0 to 3.5 tong/ha, exéept
that in the upstream area in the District TI. An average productioen
of the dry season pa&dy is 3.5 tons/ha which is still lower than the

target production of more than 4.0 tons/ha,

This reason is mostly caused by.the low farming input -such as

low quality of seed, low amount of fertilizer and agro-chemical.
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FIGURE 3-5. STANDARD PROPOSED EROPPING CALENDAR
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The present fertilizer imput is about 50 percent against the’
standard one instructed by the Bureau of Soil. To improve this

problems, the increase of production loan is required,

The falming 1nput shall be 1mproved by the proper guldance of

extension cervice staff under the Ministry oi Agriculture and Food,
{3) Increase of Irrigation Area

As mentioned previouély the present irrigation area in the
MRIIS is about 71,000 ha and the area of about 26,400 ha is remained

as the unirrigated area which cannot cultivate paddy.

Although the irrigation area'might be increased a littie iu the
case without the imprbvemenf of 0/M works, its iﬁcreasiné growth
‘rate will be very slow and the irrigation area néver reach the
target area of 97,400 ha. The increment of-irrigation'area with and
without the improvement of O/M works is estimated on each_District

basis taking into account the present conditions of each District as

follows;

- Distvict I; There remain many unirrigated areas caused by
the undevelopment and lack of ‘on-farm facility, which
occupies about 70 percent of total unirrigated area, The
present irvigation area might be increased by 85 percent
of the target area, depending on farmer's own effort in
the case without the O/M improvement project,

- District.I1; Almost all service areas in the upstream
area of District II have been developed with.a few
unirrigated area. The problem area is mostly
concentrated in the downstream area which occupies “about
50 percent of total unirrigated area and a part of the
unirrigated. area mlght also be developed by farmers own
effort with a slow progress even in the case without the
improvement pEOJGCt. However, ‘the remained unirrigdated
area, which are caused by 1nundat10n, water shortage, etc.
could not be improved in the case without the O/M
improvement project. In this connection, the irrigation
area without the iwprovement is estimated at about 90
percent of the target area of 97, 400 ha with the
“improvement project at 1992,
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- District 11I; The unirrigated area caused by
undevelopment and lack of on~farm facility occupies a
large portion of about 70 percent of total one, which are
expanding in the pump irrigation area., This area has
rather dlfficult) to reach the target irrigation area
without the improvement of pumping facilities, cropping
pattern and water management., Therefore, the irrigation
area in 1992 1is estimated at about 85 percent of the
target area with the improvement project.

- Distriet IV; The unirrigated avea in this District
occupies the largest one of about 9,300 ha among
Districts, because the area meets presently many problems
to cultivate with paddy, such as water shortage,
inundation, insufficient canal system, etc. Therefore,
this irrigation area at 1992 could not be reached to the
area more than 75 percent of the target area without the
improvement project.

_ In case of with the 0/M improvement project, whole service area
in each Distriet will be utilized for the paddy cropping with
cropping intensity of 100 percent in the wet season and 90 percent

in the dry season.

The antual expanding area of paddy harvesting in the wet and
dry seasons from 1986 - 1992 without and with the improvement

project is estimated and symmarized as-follows;

Expansion of Harvesting Area

{unit: ha)

1986 1987 1988 1989 1990 1991 1992

Without 1mprovement Project
Dry Season Paddy 66,900 67, 400 67,800 68,300 68,700 69,200 69,200

Wet Season Paddy 69,100 71,000 72,800 74,700 76,500 77,900 77,900
Total _ 136,000 138,400 140,600 143,000 145,200 147,100 147,100

With ImprOVement Project

Dry Season Paddy 69,900 67,400 67,800 71,500 77,100 82,400 87,700
Wet Season Paddy 69,100 71,000 75,100 79,500 85,500 91,500 97,400

Total 136,000 138,400 142,900 151,000 162,600 173,900 185,100
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(4) Increment of Paddy Production

The present péddy production per-hectare will not- increase
without the improvement project, because the paddy cﬁitivation
applying proper farming practice with optimal:cropping'baléndar
could not be.ma&e. On the other hand, the paddy production pex
hectare with improvement project will reach the average target yleld
of 4.0 te 4.4 tons/ha for the wet and dry season péddy in the
Service Area. The paddy yield per hectare witﬁfand without the
improvement project is estimated in each District as the foilowing

table;

Paddy Yield Without and With Improvement Project
(Average of Wet and Dry Season Crop)

(unit: toﬁ/ha)

1986 1987 1988 1989 1990 1991 1992

1. Without Improvement Project
District I 3

11 3.

I11 2

Iy 2

2. With Improvement Project
Pistrict I 3
1T 3
171 Z
v 2

A annual growth of paddy production without and with the
improvement project is estimated at about 250 thousand cons in 1992
based on the increment of the irrigation area and yield. The

estimation result is summarized as follows;

Paddy Production Without and With'imprbvement Project _
(unit: '000 ton)

Ttem 1986 1987 1988 1989 1390 1991 1992
Without Iwmprovement ' :

Project 419 439 458 477 496 510 510
With Improvement L

Project 419 439 478 537 606 686 764
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it is estimated'that the rice demand in 2000, based on the NEDA
forecasted population, will increase by 30 percent, 40 percent and
30 percenf of the present amount for the country, Repion IV which
includes the Metro Manila area and Reglon 11 respectively (see Annex
J). On the other hand, the increase of paddy production (middle
rice) in 1980s has been limited to about 300 thousand tons, while
the'incigase during 1970s was as much as about 1,700 thousand tons.
Then, it is considered that the self-sufficiency of rice in the
cduntry will not be attained in 2000, if paddy production will be
increased with thg same rate which are recorded in 1980s,
Therefore, it will be necessary to secure paddy production increase

" for the future (see Annex J).
"3.5.2. Improvement of Paddy Production Cost

: it is proposed to employ the following two ways of approach to
minimize the production cost, which will contribute to increase
farmers income. One is the application of a package of cost-reduced
technology, and the other is the strengthening of agricultural
supporting services to reduce the production cost for the hired

labor and machinery services,

The cost-reduced technology includes such techniques as

follows;

i) Proper variety selection and use of quality seeds,

11)  Improved soil fertility practices with saved
fertilizer application, inéluding the application of deep

plowing, rice straw/compost and Azola.

iili) Intensified water control at plot level according to

growth stage,

'iv) Integrated pest management system.
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Above techniques should be applied as a package'techndlogy.
For a instance, the, selection of proper varieties has close
relationship to the integrated pest management because it should be
made. on' the basis of the latest information of pest occurrence in
the Service Area, which are collected from’ the BPT forecasting
system. The system to provide farmers with such extension selvices
which is the proper: package of techneclogy applled in the specific
paddy fields should be established between the concerned extension
service agencies and the farmers' grduﬁ such as Irrigators'
Association {IAY through the coordinatioﬁ wofks of the MRIIS _
Institutional Development Division (IDD), The néceSSary guideline
should be prepared to deliver to farmers by IDD. - -The related
strengthening of agricultural supporting services for the-
establishment of IA Federations (IAF) is shown in the sﬁbsgquent

paragraph.
3.5.3. Improvement of Paddy Quality and Price
(1) Paddy Quality

The existing paddy quality situétion is such that most of paddy
deteriorates after harvesting in'tﬁe wet season,_éspecially when
paddy is harvested later than.the middle of October. To compete
with other baddy producing area in marketing and also to raise
farmers' income, it will be necessary to keep paddy qﬁality at -
village level, For this purpose it is proposed to expand dry
pavement and to install supplemental mechanical dryers .and wéréhbuse
at village‘level'through strengthening 1As/1AF, aside Erom the .
improvement of crdpping calendar to avoid late planting. . The
proposed program to improve‘paddy'quality in the Service Area is

divided into the following two phases;
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1) 'Phase_One: Initially in the 24 TAs which covers about
7,200 ha of service area, paddy quality is improved at
villége level under the test project for the agro-service
facilities provided in IAF (the details are shown in the
later). |

i1) Phase Two: 1In the remaining about 90,200 ha in the
service area, the agro-service facilities are ihtfoduced
through other IAF, taking into account the result of test

project,

Furthermore, the following could be recommended to reduce the
losses of the-hafvested paddy, that is, improvement of cropping
calendar, introduction of powered thresher, installation of

mechanical dryer and introduction of systematized farming technique.
(2) Paddy Price

The harvested paddy of about 420,000 tons in the MRIIS area is
mostly sold to the private market throﬁgh dealérs except sold paddy
to the NFA occupying about six percent of total paddy production,
Although the seliing price of paddy to the NFA is 3.5 pesos/kg in
dry condition with moisture content of 14 to 17 percent, while that

to be sold to the private dealers is 2.5 to 3.3 pesos/kg.

' The paddy price being sold to the dealer from the farmers is
generally fluctuated depend on its quality and market conditions as

follows;

- Wet paddy with moisture content between 20 and 24 percent
is cheap as 2.3 to 2,5 pesos/kg. Farmers in the MRIIS
area are forced to sell the wet paddy harvested in October
and November to dealers, because they have few chance to
dry up paddy by dry yard.
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- Dry paddy with moisture content of 14 .to 17 percent and
skin dry paddy with that of 18 to 20 percent are sold to
dealer with a price of 2.8 to 3.2 pesos/kg.

Tn order to increase the paddy price and also rise up farmer's

income, the paddy shall be dried up immediately after harvesting and

threshing and kept its quality continuously.
3.5.4. Possibility of Crop Diversification

In the flood plain area where most of the land may be
reclassified into the first class for diversified érops land, such
' upland crops like yellow corn, peanut, mﬁngbeah and_tébééco will he
planted exclusively because higher return from diveréified crops
than that of paddy double cropping is expected as described

previously.

The cropping area of diversified upland crops, mainly
vegetables and beans will be also expanded with improvement of
on-farm drainage conditions., For vegetables cultivation, irrigation

water may be applied in the dry season.

Tt is desirable to introduce the water—saving dfopping ﬁattefns
such as 'the wet season paddy with diversified crops in the dry
season', because the net return of dry seééon paddy ié sigﬁificantly
and adversely affected by the ekpen%ive pump oﬁeration cost, Since
soils in the pumping area consist of hard clay with sllght acidlty
in reaction, which is not always suitable for upland crops’

" plantation, soil improvement by deep plowing and use of ‘lime will be
considered. - One of the suited crop in the area might be sweet

potato which will be easily processed to swine feed,
3.5.5. Possibility of Livestock and Inland Fishery
(1} Livestock

The production of livestock and poultry should be proﬁéted as

one of the most promissing multiple férming elements In the Project
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Area, which will contribute to raise farmers' income with mobilizing
the local resources like yellow corn, paddy bran, straw and sliced

-sweet potato topether with commercial feeds,

-The back yard and alse cooperative farming in the cattle
fattening, swine fattening and broiler/iayer raising will be
promoted in the Project Area. The Bureau of Animal Industry (BAT)
and CAVADECO will play important role in the promotion of these

livestock and poultry farmings,

Recommended varieties of swine and cattle are dispersed
together'with the necessary extension services by BAI for the back
yard typed farming., The GAVADECO which has been éstablished by the
federations of agricultural cooperatives under the project of crop
diversification are operating a feed processing factory with the
annual operation capacity of 2,000 tons. The CAVADECO also have the
plan to provide farmerS‘.grcﬁp with extension services of

establishing cooperative livestock and poultyy farming.
(2) TInland Fishery

In accordance with the Fifth Plan (1987 - 1992) prepared by
NEDA, the production amounts of inland fishes in Region I1 are
eétimatéd to reach about 1.8 times of present one and the
cbnsumpﬁipn target amount per cépita is 38 kg/annum. The present
fish production amount in the MRIIS area is 955 tons/annum
corrés?bnding to 6 kg/capita, and will be considerably improved in

future,

.Mény fishery pbnds.will be con§tructed on villages basis by
farmers under the support of the MRIIS O/M Office. The water in the
pond shall be introduced directly from the irrigation canal not so
as to be poilﬁted by fertilizer and agro-chemicals in the paddy

field.
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Fish production in pohd will be about 4 to 5 tons/ha/annum,
which can serve about 200 persons in V1llage in case flsh
consamption is 20 kg/capita. If each village’ can construct three Eo
four ponds with one hectare, the demand of v1llage people of about

700 on an average will be satisfied.

3,5.6. Formulation of Model Irrigators' Association Federation

(1AF)
(1) Improvement of Irrigators' Association (IA)

The present’ IA does not carry out 1ts 1mportant function _
related to the water management on IA area basis, = The follow1ng IA
works shall be made sufficiently and accufatély]in accopdance with

the guidance and coordination with the Water Master.

- To judge and summarize the actual service area to be -
irrigated under the IA,gulding and instructing FIG and to
report its: result to the Water Master.

- To judge and arrange the irrigation area and 1rrigatlon
schedule requested by farmers through FIG on weekly basis
and to report the Water Master,

- To manage the allocated water which_is instructed .by the
Water Master on weekly basis so as to distribute it
equally to each turn-out controlled by FIG taking into
account the rotatiom- irrigation water supply.

- To report the_Water Master auy change and problem relevant
to the water management during irrigation water'supply.

- To cooperate ‘the MRITS O/M Office for collection of
irrigation fee.

- To ma1nta1n the turnuovered canal by the MRIIS 0/M Office
in good condition,

- To borrow the requlred fund to maoége TA.

ITI-78



{2)  Concept of Model 1A Federation

‘As mentioned in Paragraph 3.5.7 "Improvement of Farﬁer‘s
Intome",;the_fa:mers engaging the paddy cultivétion in the MRITS
area are placed:sfill low incoﬁe level, even if they recelve
'suffipient irrigation water and increase the paddy production, so
that the farm mandgeﬁent on the contract basis with dedler

prevailing in the MRIIS area shall be improved.

In order to improve the present farm management, especiallyAto'
improve the agro-service works carried by dealers to retrench the
production_coét,-it is nécessary td establish the IA Federation
cqnsisﬁing df_three to=foﬁr'IAs which manage the agro-dealers,
becauéé individual farmer or one TA canuot have power to provide
completé agro—service facilities by his or its own financial scale

taking into account the investment cost of the facilities.

As for the scale of IA Federation, a little large scale
federatibn consisting_of three TAs covering the area of about 1,000
ha, 30 FIG and 700 farm households will be ideal from viewpoint of
the present ofganized Division by the MRIIS O/M and the organization

power to fulfill the folln&ing function;

- To request the codperation for training of water
' management, repair and improvement of on-farm facilities,
repair of agro-service equipment, etc., to the MRIIS O/M
Office.

- To request the fund for procurement and operation of
agro-service facilities to Banks and NFA.

- Yo request the improvement of farming practices and the
 introduction of new farming technology to extension
service staff dispatched by MAF to the MRIIS area.
- To negotiate with dealers to procure agricultural
equipment and input materials as well as to keep the high
selling price of paddy product.

- To borrow the required'fund-to manage IA.
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The organization of IA Federation should be composed of the

presidents of IA and its representative is selected among them,

Since the,IA'Federation will be established to have only
function to consider farmer's benefits, It should be operated with
only farmers own intension without direct instruction and intension
of the governmental agencies concernéd, which have only function to

carry out the supporting seyvices to the Federation.

NIA should become the.core of the supporting agency to IA
Federation, because the MRIIS O/M Office is the biggest and the most
important agency for farmers in the Service Area and has
established,: organized and guided to IA fof:ﬁot'only the purpose of
irrigation water supply but also prabtical farming activity and

farming community.

In addition, the MRILS O/M Office can easily support the
fallowing services to IA Federation under the present O/M

organization;

- Repair of agro-service equipment facilitated in IA
Federation could be made at 0/M motor pool with low cost
compared with market repairing cost, : -

- On—farm facility improvement requiféd by TA Fedevation
could be made with the support of the 0O/M equipment and
statt. S - .

The concept of IA TFederation is the first trial in the
Philippines, so that the Model of IA Federation should be

established at first with the following reasons;

- Prior to establishment of the IA Federation and carrying.
out the successful operation in the Federation, the
consolidated TA with many farmer's members and supported
by them should be organized. There are, however, a few
consolidated TA at present in the MRLIS area, because IA
was established just recently, In this connection, the
Model of IA-Federation should be proceeded with selecting
the consolidated IA. . '
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~ . The operation of IA Federation may have such procedure so
that the Model should be improved in accordance with the
its operation result and then the most proper 1A
Faderation will be expanded to the service area,

- The Model will be operated and monitored with full support -
of governmental agencies, especially -with NIA Central
Office and the MRITS O/M Qffice in order to achieve the
successful result,

" -In case IA Federation is rather difficult to be established at
once due to lack of the consolidated 1A groups in the MRIIS area,
the Model will be made with only one IA at first and then gradually

expanded to three to four IAs covering about 1,000 ha in one unit.
(3) Agro-Service Facilities Provided in IA Federation

The following agro-service facilities will be required for IA
‘Federation in order to retrench the production cost of paddy and to

keep the good selling price of paddy.

- Drying yard to dry up the harvested paddy by solar
method will be constructed at each Barangay to carry out
the work by farmer's family members.

- Mechanical dryer to meet about 50 percent of the wet
season paddy will be provided at warehouse on 1A basis,
"because of a few fine days in the wet season.

- Power tiller for land preparation will be provided at each
Barangay, because of farmers convenlence to operate it in
the: field.

- - Power thresher for paddy threshing works at the field is
to -be provided on IA basis and lending to farmer in
harvesting season,

- Warehouse will be constructed near TA President in
Barangay to keep the dried paddy ia good condition by
housemkeepers

- Jeepney will be provided on IA basis to transport
lagrlcultural input materials and harvested paddy as well
as transportation of construction material for improvement
" of on-farm works, Jeepney is also used for communication
purposes between town and Barangay.
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Although the agro-Service'faéilities above meﬁtionéd'éte
planned on one IA baéis, 1t will be écdnomiZéd if'mechéﬁical dryer,
power thresher, warehouse and Jeepney ‘are managed by the IA
Federation basis, because number of equipment including spare one

and number of staff to control them-could be reduced in case of

large area management.

The required number on IA basis and operation cost per hectare

are approximately estimated and summarized as fbllows;

Operation Cost per Hectare in TA

Investment Operation Cost/ha

Item Number . Cost {4 ton/ha basis)

' ' (B (®)

Dry Pavement 300 sq.m x 6 units 180, 000 18
Grain Dryer 3 " 48,000 : 62
Power Tiller 25 " 750,000 . 864
Power Thresher 3 " - 150,000 126

Warehouse 1" - 210,000 - - 48
Jeepney A 300,000 : 120
Miscellaneous L.S 162,000 32
Management Cost ' o 130

of 1A ' ) :

Total 1,800,000 1,400

In accordancé with the opefation of agrb~ser#ié§,facilities
above mehtioned, the paddy cultivation could be made:based on
proposed. cropping calendar, harvesting paddy_with.godd quality and
sell paddf with a high price to market. The production cost of 500
to 600 Pesos/ha could be retrenched and the éeliing-price ﬁer _
hectare of 1,500 to 2,000 Pesos (0.35 to 0.5 Pesos/kg x 4,000 kg/ha)

could be increased.
(4) Fund of IA Federation Model
Since the present farmer cannot provide the requ1red fund of IA

Federation with the agro—bervice fac1lities due to poor flnancia]

status, 1t is recommendable that the fund for the MQdel_IA
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' Federation will be provided by NIA, setting up particular
countermeasures to stabilize farmer's income in the rural area with

the assistance by Philippine Goverument agencies concerned.

_'_In case the preparation of fund by NIA is difficult, the rural
‘bank or other banks should provide the particular credit with a low
interest and a long credit term of wore than 10 years im accordance

with the request of NIA and MAF.

 Since two Models consisting of three 1As will be required in
each District, the total budget of the Models for four Districts
will be about 44 million Pesos (1.8 million Pesos x 6 IAx 4

Districts).

.In addition, the particular production loan of about 22 million
pesoslj will be provided by banks, in order to carry out the smooth
and effective farming operation in the IA Federation Model. This
prodhétion loan will be paid back to banks with six times

installments during three years.

_ IA-Federation should collect the repayment of 1,400 Pesos/ha
for agro-service works at the end of cropping season and pay back to

. bank with responsibility.

of course, the fund of IA Federation should be carefully ‘
studied'dePend on the farmers economic situation in the Model area.
In case, some farmers have already some facilities and equipment for
agro-service, their funds could be reduced. In case, some farmers
have enough fund to carry out the farming operation, their

production loans are also reduced.

1/: 3,000 Pesos/ha x 300 ha x 6 1A x 4 Districts = 22 million
T Pesos. 3,000 Pesos/ha is.the cost to procure farming materilals
and to employ farm labor for transplanting and harvesting

works.
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3.5.7. Improvement of Farmer's Income

Farm houscholds in the MRIIS area are mainly depend on paddy
monoculture with an average farm size of 1.8 ha. The agricultural
income of owner farmer is assumed to be 16,100 pescs without

improvement project.

Ypon implementatinn'of the improvement project, owner farmers' .
agricultural iscome will become 21,500 pesos and 30,500 pesos for
the outside and inside the IA Federation due to the increase in

paddy vield and quality.

Farm Budget for Average Farm Houschold
(Farm Size 1,8 ha)

Without . With Improvement Project
lmprovement Outside Inside
ltems Project 1AF ' __IAF
1. Paddy Planted Area (ha) _ :
Wet + Dry Season 1.6 + 1.8 1.6 + 1.8 i.6 + 1.8
2. Paddy Yield (tcns/ha) 3.7 , 3.2 4.3 , 4.0 4.3 , 4.0
3. Paddy Price, Dry Matter (®/kg) 3,0 3.0 I
4, Gross Income (B) 35,000 42,200 49,300
5. Production Cost, (®) 18,900 20,700 18,800
exclnded family labor
6. Cost of Land Rent () 5,000 5,000 5,000
7. Agricultural Income (E) ' : '
— Total ° Owner ¥armer 16,100 21,500 30,500
° Tenant Farmer 11,100 16,500 25,500
—~ Per Capita ° Ouwner Farmer 2,680 3,580 5,080
® Tenant Farmer 1,850 2,750 4,250

The Farmers having the farin land less than average farm size of
1.8 ha, which correspond to about 47 percent of the total farmers,
will not always enjoy the present benefit with the full.independent
upon the farm income only and vesult in the engagemént such works

for non-agricultural sectors.
Under the circumstance, an intensive guidance and education on

the farming technique and cropping pattern should be given to these

farmers,
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_3.5.8. Improvement of Agricultural Credit

About 70 percent of the total farmers in the MRIIS area has
been engaged in the paddy cultivation by the production loan 6f
2,000 to 3,000 B/ha, whereas the total production cost is eétimated
at 5,000 to 6,000 B/ha. This means that many farmers in the MRITS
afea-are-in the serious finmancial status and cannot carry out the

paddy cultivation by their own fund anly.

These farmers borrow the fund from banks and dealers to manage
farming inputs and employ working labor before the paddy
'cgltivation, or borrow farming input materials such as fertilizer
and agro-chemicals directly from dealers under tﬁe repayment
conditibﬁs_at harﬁesting time. In the case that farmers cannot
borrow the fund or input materials bhefore cultivation, they are
forced to extend the cultivation until the fund and input materials
are available, and this will result in the delay of cropping

calendar and the low production yield.

According to the data of MAF, banks in the MRIIS area and the
result of farm economic survey, it is estimated that 170 million
pesos of the total amounts of production loan are 50 million pesos

from official, 120 million pescs from informal sources.

The estimated amounts of loan interests for institutional and
informal sources are about 7 willion pesos and 48 million pesos
respectively, totalling 55 million pesos (400 ®/ha/crop). Assuming
that the total amounts of loans are provided by the.government, the
tbta} amounts of interest are estimated at 24 million pesos (180

2/haferop), which is &4 percent of the above 55 million pesos.

It is estimated that about 70 percent of total farmers engaging
in the paddy ‘cultivation with production loan inclusive informal
one does not'have the official loan services but informal loan. The

reagons why such farmers are not provided with the formal loans are

as follows;
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- No repayment: capacity By férmerS._

- Delay and low levelzof.repayment from farmers to bank -
~ . Insufficient fuﬁd'Of’buhk -

- Complicated:propeddre of bank loan

- Easy provision of production loan by dealers

Since the provision of project lean with 1ow‘in¢ereét 1s the
essential and important subject to stabilize the farming activities
and farmer's income, the Philibpines-GoVernmeﬁt authorities and
banks concerned should pay the paftichlar attention ‘to the ' -
improvement of production loan; bthefwise, the farmer's income*and'
the rural-ecohOmy in the MRILIS area will nevef be ameliorated even:

after the MRIIS O/M improvement works could be implemeﬂted;
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3.6. Project Cost and Implementation

3.6.1. Estimation Condition

Two construction methods for executing of the Project are

introduced. One is contract basis and the other is force account

basis., The force account hasis works are as follows;

".On the

baéis;.

"Part of canal widening

Desilting works

Structure repair

Drainage excavation

Part of road maintenance
Repair of compound facilities
Repair of check and head gates

Repair of turn-out gates

other hand, the following works are executed by contract

Enhéightéﬁing of canal bank
Remaining part of canal widening

Repair of scoured canal

" Canal lining

MNew canal counstruction
Remaining part of road maintenance

Other major civil works such as rehabilitation of
Maris diversion Dam or revetment at Magat
mini-hydroelectric plant

Other mechanical works

Provision of equipment

The unit cost of these works are estimated according to each

method.dépending on the basic unit cost which is used in the MRIIS

OIM Office. The unit cost for contract basis is based on the rental
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cost and the unit cost of force account basis is composed of-labor,-
material, repair and maintenance, fuel and o6il, spare parts and

overhead cost excluding equipmeht depreciation cost.

The quantities of works arvre carefully'fevieﬁéﬂoin cooperation

with the MRIIS O/M Staff.

The exchange rate between Philippine Pesos and U.S Dollar is

décided at B20.5/US$ (US$1.00 = 20.5 Phlllpplne Pesos)

The construction cost is lelded into the foreign and local .
currency portions. ‘The local currency portlon is, estimated on the
basis of current unit prices used in the MRIIS as. of 1986 and the
procurement of equipments or matellals ‘are equmated on the CIF
prices at Manila. Breakdown of project cost is shown in Table I-3

in Annex.
3.6,2. Project Cost

The total project cost excluding price escalation is estimated
at 1,060 million pesos, of which 705'million'pesos-is foreign

currency and 355 million pesos is local currency.

Engineering and administration cost is considered as 20 percent
"of total construction cost and ph351cal contlngency with about 15

percent is also included in the project cost,

The summary of the project cost is shown io'foilowiﬁg tébie:aod

the detail project cost is shown in Table F-1 aﬁd F-2 in Annex,
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Summary of Project Cost

_ . (unit: B'000)
Desc1;ption o . F.G, L.C. Total

_Improvement of ‘Hater - Control/Data 137,860 10,470 148,330
Managenient Syetem ‘ ' '

Tmprovement of Mechanical Facilities 28,540 8;670 36,610

_Procurement of Equipments 134,550 . - 134,550
Rehabilitation Works of Canal System 225,280 124,540 349,820
Rehabilitation of Major Structures 43,320 19,870 63,190
Agricultural Development 4,500° 43,200 47,700
L . Total 574,050 206,150 - 780,200
Englneering and Administration 50,000 106,050 156,050
Physical Contangencies 81,100 42,650 = 123, 750

Grand Total 705,150 354,850 1, 060,000

(66.5%) (33.52)  (100%)

The'disburéemeﬁtrschedule is pfepared based on.project
implementation schedule, and the summary is shown in Table I-6 in

Annex. -
3.6.3. Operation aﬁd Maintenance Cost

' The annuel operatlon and malntenance cost is composed of salaly
' and wage for OIM organlzatlon staff, equipment depreciation and
repair, maintenance fuel and oil, office maintenance cost, power
cost of pumping facilities and administration and general

expend1tures._

The annual operatlon and maintenance cost of the MRIIS is
amounted at 14 7 m11110n pesos of the Magat dam and reservoir, 75. 3
mllllon pesos of the MRIIS Head Office and four district offices and
at 90 million _pesos (920 pesos per hectare), respectively,

Breakdown of OIM coet is shown in Annex I,
3.6.4."lmpléﬁentatiqﬁ Program
(1) Executlon Agency

The irrlgation faeilltles and systems in the MRIIS area have
been planned and developed by NTA, and those facilities belong to
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NIA. As a matter of cause, théréforé, the National'lrrigatiOn
Administration (NIA) is the executing body of this Project. NIA has
sufficient ablllty and abundant. experience for planning, detailed

design and 1mplementation

(2) Priority of Implementation

About 26, 300 ha out of target area of 97, 400 ha in the MRIIS
area is 1eft as unirrlgated due to undevelopment, lack of on—farm
facilities, 111~ dralnage, etc. The solution is first of all-to
rehabllltatellmprove time-worned facilities in the upstream areas
and to enhance’ the water management,,so that the water can surely
reach the terminal field in the downstream areas.. Although
aforementioned rehabi11tat10n/improvement works - are required for
ensuring the benefited acreage to reach 97,400 hd, they are dlvided

into three groups with priority.

The first priority group shall be urgently 1mplemented

otherwise improvement of waterx management in the MRIIS could not be
achieved. The 1nplementaL1on of these works will be made by.
technical and financial foreign assistancg.' Following works shall

be urgently implemented;
(a} Centralized Control‘System for Maris Gate

The 1ntake works provided on the right bank of the Marls
diversion dam plays a really vital role to control the water to the
crops grown in the service areas of about 53,900 ha._-The Maris
diversion dam has to constantly keep the gate openlng to meet
properly and 1HCLSSantly fluctuating water level, s0 that the
gperation has become very intrlcated Under the condltions,
automatization of the gate operation is urgently required for
appropriate water intake against fluctuatlng water level of the
Maris diversion dam due fo releasing water from Magat hydroelectric

power plant,
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The operation of check and head gates at the upstream section
on the Maris main canal, which are of large scale and manually
operated is’ very difficult, and maintained improperly due to
Lime*worned structures. Excessive water intake and 1eakage by these
old facilities have caused the water to hardly reach to the terminal
fields of the devnstream areas, resulting in losing chances for
timely 1rrigation and’ plantlng. ‘Such being the case, in other
respect, the farm 1and developmeﬁt has been delayéd in the
downstream areas and the yleld in the cropped fields has not been
Increased. Improvéﬁent of these facilities with electrified
.auﬁomatic operation system for centralized monitoring and control
will permit the water distribution to the lateral canals to be made
adeqﬁately. And such improvement will be fequired as the

countermeasures to solve the problem urgently.
(b) Rehabilitation of Siffuris Diversion Gates

_Since.the sand sluice gates of the Siffuris diversion dam have
beéome'inbperative, repalr of the devices is required quite urgently
fdr_keéping the safety of the diversion works. At the same time,
the electrification of the intake gates will be an important issue
in view of the appropriate water management by Siffuris diversion

dam.
(¢) Improvement of Weir

Aﬁong foﬁr Districts in the MRIIS, District IV is lowest in
farm income as well as in agricultural productivity. These facts
are-cohsideréd that the development in District IV has been .
con51derably delayed due to the location of the downstream area in
the 1rrigation system, in addition heavy inundation by daming up of
.the creek water for using the return flow. To clear the problem,
improvemenf of the Macanao and Ladeco weirs and withdrawél of the

Minante weir are considered most effective.
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(d) Improvement of Pump

About 3;Q00 ha of the undeveloped area within the pump
ixxigation area, occupying about ten pércént of ihe‘total
undeveloped area, will be developed as the fields available for
cropping by irrvigation with pumping facilities which Shdll be

repaired as soon as possible,
(e} Procurement of Coenstruction -and O/M Equipment

 Provision . of:constfuétion-equipments is needed'urgently to -
execute the 3mp1ementat10n of civil works in canal system, On the -
other hand, 0/M works in the MRIIS area should be executed in
parallel with construction, so,that;proculement of 0/M equipments 1s
also required as soon as possible. Furthermore thése_equipmﬁnt will

be very effective to assist farmers group for on-farm developing.

The second prierity group is composed of rehabilitation wbrks

of canal system and several important structures.

Civil works.in the canal system such as desilting, -
enheightening of canal bank, repair of scoured. canal, drainage
excavation or road.metaling will be impleméﬁted by using
construction and o/M equipments'procdred by the Project as

periodical rehabilitation and maintenance works in the five-years

prograit,

Mechanical works in the canal system are-composed of
rehabilitation of structures and repair or installation of check,
head and turn-out gates using spare gates stocked .in each Pistrict

Office,

The third priority group i1s rehabilitation,cf several major

structures such as diversion dam or weirs which is also important to

maintain irrigation facilities in good condition.
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(3)  Implementation Schedule

. NIA shb@ld.implément the project under the assistance of |
Conéulténts in'employing the éufficiently capable and
well4expefienced'contractors OH'thé contraét basié. Civil works in
ﬁhe'canal.system are to be carried out by local contractors oh the

‘contract basis except some of them executed on force account basis.

The Project would be executed under five-years progrém because
some civil works in the canal system could hardly be implemented

within less than five years.

The.méin works such as automatization of water control system
.including-imptovement of gates should be executed within four years.
The first year ié'for'prepafation work such as detailed design. The
second year will be spent for mamtfacturing and delivering of.
machine or equipments, and the third and fourth year for

instaliation.

- For the execution of civil works in the canal system, design
and impleﬁentation shall be carried out in parallel with the manner
'that the design will be made in the wet season and the

implementation in the dry season for completion within five years,

‘The repalr works for check, head and turn-out gates shall be
made usihg the spare gates stocked in each District Office on force
account basis. These works under the Project will be completed

within five years.

.Detail'implementation schedule is shown in Figure 3-7.
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FIGURE 3-7. IMPLEMENTATICN SCHEDULE OF MRNS 0/8% IMPROVEMENT PﬂﬁJECT

YEAR

ORI J - -
DESCRIPTION 1988 1989 1990 1991 | 1992
Preparation Work '
Detail Design :
Recrui tment of Consultant e
procedures' of Tender S

Tender and Contract

Procurement and belivery of Const
and 0/M Equipments

Improvement of Water Control/bPata

Jlanagement System
Maris Gate Centralized Control
System o
Reinforcement of Computer System
Reinforcement of Communication
System
Improvement of Mechanical
Facilities
Rehabilitation of Siffu
Diversion Dam Gate
Iuprovement of Weirs
Improvement of Pump Facilities

ehabilitation Works of Canal
System
Givil Works

Enhelghtening

Canal Widening

Repair of Scoured Canal
Desilting

Canal Lining

New Canal

Structure Repair

Dratnage/Reservolr Lxcavation

Road Maintenance

Repair of C/Il Gates

Repair of Turn-Out Gates

Rehabilitation of Major Structure
Rehabili, of Maris Diversion
Dam .
Const. of Gaddanan Spill Way

Revetment of Haris MH.E.P.

Agricultural Development
Agricultural Service

Facilities
Institutional Facilities

Consulting Service

Project Administration
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CHAPTER 1V.

4.1,

4.1.1.

PROJECT EVALUATION

Evaluation of the MR1IS Project

The MRIIS Project as the Rice Granary in the Philippines

As described in Chapter 111, the warketable rice surplus in the

MRIIS area in 1985 amounts to about 184 thousand tons (milled rice),

equivalent to 58 percent of the total vice demand in the Cagavan

Valley (315 thousand tous) or 23 percent of the deficit in the

Region IV which includes the Metro Manila area (809 thousand tons),

The following table shows the annual average of demand and

production of rice for the last five years in the Philippines,

DEMAND AND PRODUCTION OF RILE

- Average for the last five years [CY 1981 1o 1585) -

Demand Production Surplus  Balance of Demand and Production
i & {Deficit] {Surplus}
Region . . . ‘o
k 000  Regional 000 Demand  Defieit i
tons Shgm (%) tons = 100 {°QQ0 tons y 5":0% 0 +%50?" +%‘00%
T - . Surpius Rce of
Region | 460 9 490 107 + 30 H: +7 the MRIIS Area
TETTWTT O Tase s Tme 2000+ 280 @9_} 25 Y 100
(MRIIS Atea) _ {80V ... 4197}  (246) Gt VITW . SN 2
L
o 599 1 944 158 + 345 e ap S8
PO —— P S U S - o~: RS S .
e ol
S ta
" v 1,313 25 533 41 - 780 - 59 K
o e 2
————— e - - N . PO S - = -—'“8
A 365 7 412 113 + ‘ﬂ _________
" Vi K72 1 721 126 + 149
" VH 347 6 108 at - 239
“ oyt 310 6 s 73 - 85
T Tme 4 i e -]
e X 242 5 199 g2 - 43 =18
AR, S 24 v . llr ‘
ooox w2 6 330 Y . ST g
v X __264 5 437 166 _ + 173 RN DTS 1) Mk
; +E0%  +100%
Whole Country 5,314 100 5,166 a7 148 50% 0 50 ®

Source: Bureau of Agriculieral Fconomics, MAF
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4,1,2. Comparison of Benefit and Cost

The paddy production in the MRIIS area has been 1ncrtased
steadily, whereas the paddy production in the other producing areas
has been stdgnated Thus, 1t is considered’ that the MRIXS area
plays an important role not only for paddy supply area in Reglon II

but also throughout the country.

The MRIIS irrigation Service Area has rveached abuuf ?i;OOO ha
“in 1986, and the new rehabilitation/improvement.projects'fér_thé
facilities arve required inevitably to acqomﬁlish the'deﬁelﬁﬁment'of
the proposed target area of 97, 400 ha Aud also, th@'padﬂy'
production remains at 3.2 tons/ha on an average whlch is lower than

the target of 4.1 tons/ha.

The;e are many subjects to be improved in- the aréa_such as
system facilities, water management, farmers' org@nigatioﬁ and farm
man&gement'for'achieving the target prbdﬁcﬁion. ‘Théréfore, in case
that the MRIIS Froject does not take any'imﬁrovement,ﬁorks in .
future, thé Internal Rate of Return (IRR) of the Project will become

considerably lower thau that estimated in the Feasibility Study.

Subsequently it gives the result of the study in case of

without improvement project based on the following'conditiohs; o

- The cost invested for the Project was estimated'tﬂ'obtain
present value by using the actual annual edpenditures
from 1974 to 1986. :

As for Magat dam construction cost, however, 50 percent of
the total cost was covered by irrigation sector, because’
the said dam could be considered to create the benefits.
evenly for irrigation and power generation, The present.
value of the project cost will be computed in using the
cost escalation wmethod based on the international and |
domestic price index and the foreign exchange rate at ZO 5
pesos/USS.

- Actual O/M cost spent by hagat O/M Office was used for the
study. According to the data, most of O/M cost is
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utilized for the direct salary of the personnel for
operation of the Project facilities, but little for the
maintenance of services, Under the situation, the
deterioration and time~wearing of the facilities are
progressed year by year.

- The ‘benefits to be gensrated from the Project was
estimated by using the two kinds of net production value,
one is obtained by "without Magat Project ——-— paddy
production by rainfed cropping, and the othetr is obtained
by "with Magat Project" --- paddy production by irrigated
cropping. 3.0 B/kg of paddy price is applied to evaluate
benefit. '

~.  The irrigation Service Areas and paddy production were
estimated in the premise that the Project will reach the
full development in 1992, Without implementation of the
Project, however, the irrigation Service Area would be
estimated at 147,100 ha for both wet and dry seasons
and 3.3 to 3.8 tons/ha of paddy production.

Land Use and Production

Land Use (ha) Paddy
Irrigated Rainfed Undevelop-  Production
Year Area Area  ment Area (000 tons)
1974 50,000 40,000 7,400 219
1686 - 69,100 23,600 4,700 420
1992 (forecasted) 77,900 14,800 4,700 510

Based on the above conditions,'the Project cost,

benefit to be generated and IRR were calculated as follows;
(1) Present Worth Value of Project Cost

As tabulated below, the present'worth value of the MRILS

Project is estimated at about 6,800 million pesos.
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Annual Disbursement of Existing theé MRIIS Project Cost

- Actual ExPenseslj : Presont Valuegj

‘Canal & Others pand!__ Caqgl. P
Year LC FC  LC FC . . & Others _ Dam -Total
1974 15,0 - 2.1 - ~ 132 - 132
1975 40,5 = 4.1 - - 272 - 272
1976  49.1 2.6 - - 227 o= 227
1977 . 50.7 5.4 7.6 - 302 20 322
1978 54,9 - 8.1 87.6 - 324 212 536
1979  95.9 6.2 - 132,0 21.1 365 . 838 1,203 .
1980 55,2 1l.5 287.8  14.7 354 850 1,204
1981 - 92.1 9.6 = 196.6 21.7 3607 792 1,152
1982 - 67.3 16.9 153.9 9.5 - 473 - - 436 909 .
1983  70.6. - 7.1 245 3.5 255" 113 368"
1984 = 29.5 7.2 16.5 2.1 206 69 273
1985 24.2 - 3.1 5.0 0.9 99 S 25 124
1986 17.4 - 2.4 1.8 - 0.7 66 16 82
Total 662.4 86.3 912.8 74.2 3,433 3,371 6,804

Note: 1/ ... LC: million peses FTC: million USS
2/ ... million pesos S
3/ ... allocated cost

{2) 0O/ Cost

The actual 0/M expenditures of the MRIIS O/M Office from 1974
to 1986 were applied, but the considerable amounts of maintenance
cost of about 4,500 milliou pesos per annum-were_added to the said

O/M cost after the yvear of 1986.

180 million pesos for the rehabilitation cost of MRIIS is,
furthermore, needed to support the present production level by

keeping paddy planted area and yield level,

(3) Project Bepefit

(unit: miliion peéqs/yeat)

. Financial Benefit .  Economic Benefit

Items NPV Benefit - NPV Bemefit
Without Project 159 - 366 -
With Projecﬁ : ' ' : o S

(Without Improvement) 636 . 477 o L,000 635
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(4) lnternal Rate of Return
Although the Project includes some rehabilitation works for the

facilities, the estimated financial IRR (FIRR) and economical IRR

(EIRR) arve compafati#ely low by five and nine percent, respectively.
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4.2. Evaluation of the MRIIS Improvement Project
4.2,1, Role of the MRIiS'Improvement'Ptéject far Rice Suppiy '

As indicated in the previous'chapter,:the'MRlls area has béen
.playing a vital and important role as a base of the rice'supply for
nation and region. In details, the paddy produétion_was lucreased by
30 percent between 1970 and 1980, but the said increase rate is
sharply reduced with seven percent in a period between 1980 and’
1585. On the other hand, the population growth rate could be
foregeen by 25 percent on the natlonal average in a perlod between
1980 and 1990, while 31 percent in Regilon 1V, and also the rate
between 1990 and 2000 is forecastéd'to be 16 percent on the ﬁational
average and 21 percent in Region IV. The population groﬁth'rate
will not decrease so much as compared with the paddy prbdﬁction.
Therefore, the paddy self—sufficiency'will'become difficﬁlt if the

paddy production remains at the present level,

AcCording to the next National Development Plan (1987'—_1992);
the Philippine Goverument aims to produce at 11.3 million tons of |
paddy (=7.4 million tons of milléd rice) in the whole_couﬁtry in the
target year of 1942, The target paddy prbduction in the Philiﬁpines
- is of 38 percent increase of present prbduction'level of 8,2'million

tons in 1985.

The MRILS area has also a future potential to increase the
surplus amount of paddy when the MRIIS area reaches the targét area
of 97,400 ha which can produce the paddy production of about 760,000
tons {(=500,000 of wmilled rice) per annum after completion of the
MRI1S O/M Improvement projécﬁ. The surplus ambunt-of rice to sﬁpply
Regicn IV w111 increase to 380,000 tons per annum. This qutplUs
amount is really very attractive and importdnt one to guarantee the
future increasing demand at about 900,000 tons of deficlt ILCE in

Region IV in 1992, especially to the demand of rice in Manila.
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FORECAST OF RICE DEMAND AND PRODUCTION

" Note

| IN PHILIPPINES -70
10+ 64.3 ]
5 Total Populati e T 60
g inog’%iliggil:\;jslon B44 -~ =
= B - —— e e e L - ‘é
5 _ 48.\1‘1,/ 74 1sp 3
= L L TR T ILIE TR oy T Semmr Total RECE [T A a
E 1 ; Demand /’,rﬁgg c
c 1367 """ Total Rice 57 B 40 2
g Ll in Produetion AT # 3
g 5_ PR S » = ‘ ° 5 . T:‘
3 : w130 s
a 0k
E o
@ 18 - é
g ] B s
2 - 10
3 ] -2
1970 1975 1QBQ 1985 1990 1992
Source: - Po;ﬁu]ation ..... NCSO, NEDA
Q—HmeDmn@dandedwnMn ..... BAEcon, MAF
— Population and. Production Forecasted . . . .., "Philippine Development Plan,
1987--1992", NEDA
— Demand Forecasted ... ... based on MAF & NEDA datas
Forecast of Rice Surplus and Deficit
(unit: '00Q tous)
- Surplus
Area Year Demand Production and Deficit
1. 'thle Country 1985 5,7&01j 5,360L/_ - 38D
' 1992 6,9001/ 7,4003/ +.500
2. Regioun 1V 1885 1,410£/ 600l/ - 810
(Southern Tagalog) 1992 1,68021 780§! - 900
3. Region IT 1985 315L/ 680L/ + 365
(Cagayan Valley) 1992 430%  1,230Y + 800
4. MRILS5 Service Area
- " Present 1985 89 273 + 184
- Without Improvement 1992 120 330 + 210
Project .
~ With Improvement 1992 120 500 + 380
Project
Source: 1/ ... Bureau of Agricultural Economics, MAF

éy ... Based on "National Development Plan, 1987 -
1992" MEDA
3/ ... estimated
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1f the MRIIS érea, however, 1s left é$;1t is”wifhdpt any
{mprovement for the 0/M, the system facilities would lose its |
function for irvigation at rafher garly stég#, és théjrgsuit of
that, the MRITS cnuld.not get the préjéCﬁed ﬁaddy production and'.

could also not supply the surplus amount to be expected.

In this connection, the impfovement proje6£ fof the MRiIS o/M
should be implemented urgently with the’ top pllorlty among the
national development prOJectq in the Ph111pplnes, because the MRLIS
hav1ng a potentiality for the surplus 11ce of 380, 000 tons should be
stabilized from viewpo1nts of the national pcllcv of food Qupply and

the national economv for the max1mum and effect uti]izaLlon of the

present completed syqtem
4.2.2., Comparison of Benefit and Cost

The improvement project was evaluated in the following

conditions:

i) The present worth value of the MRILS ﬁroject in 1986 is

about 6,800 million pesoé.

ii)  The necessary projeét cost is about 1,060 million pesos
and the project will be implemeuted_for.five yeérs from

1988 to 1992.

iii)  The necessary O/M cost is estimated at 90 ﬁillion_pesos

per annum,

iv)  The beﬁefit by the Project will be achieved by the

following conditions;
- The irrigation Service Areas ié 97 400.ha.

- Paddy yleld will reach the target of 4.1 tons/ha on
an aveyage. S
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~ - It is expected that upgrading of the paddy quality
will allow to raise farm-gate price of 3.5 pesos/kg.

o= The Federation of IAs will serve to raise the paddy
' price of 640 pesos per hectare.

Benefit with Improvement Project
{(unit; millicm pesoe)

L . Financial Benefit  Economic Benefit
ltems . _ NPV,  Benefit NPV Benefit

Without Pro;ect , - - 159 - 366 -
Without Improvement Project 636 477 1,001 635
With Improvement Project 1,582 1,423 1,983 - 1,617

‘The Internal Raté'of Return in the above case was estimated at
lO-percent of FlRR and.14 percent of EIRR, of which EIRR is deemed
to reach the target rate provided for the Feasibility Study (12
percent) and can be comnsidered to give the high priority for-

implementation as the national project.
4,2,3. Statement of Profit and Loss for the MRIIS

The Statement of Project and Loss for MRIIS has been prepared,
-_and in detalllng, the relevant calculation was made for two cases of
"without” and "with” improvement project in taking the project

.benefit as profit while the capital cost and 0/M cost as loss.

‘The estimatlon of the Profit and Loss for MRIIS with the income
\profit) aud expcndlture (loss) coverted into current prices has
rcsulred into that the progect management would be turned to black
from red in. balance in 1983, the ninth year from commencement of the
construct1on works in l97é, and’ even in both cases of "without” and

w1th” improvement project, the Project management as a whole would
be turned into black in 1988 ‘the 14th year from commencement in
blotting out all the accumulated loases. It shows the significant
meaningfulness of the MRIIS Project that the accumulated losses
could be blotted away at the l4th year of the Project which falls
within one third of SQ years as the life span of the Project,
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The accumulated red figures could be resoluted 1n the same year'
for the both cases of "without" and Vigh! improveant project. The
case study of "without" hnd "with" improvement’ project on the
long-term balance of income . (profit) and expenditure (loqs) for 48
vears from 1974 when the works commﬂnced to 2021 when the 1oan
repayment {s over will find that the - MRIIS PlOJeCt as a whole will
be more profitable in case of "with" improvement works ‘than in the-
case of 7w1thout". In other words,_the'MRIIS Pr03e¢p, when
impleméﬁted wifh thesimprovement WGrks; Qill result inwi”S time
1arger expendlture, 3.7 times largel income and 3 5 time larger net

'proflt than those when implemented without imurovement works.
{unit:- milliou'Pesds)

.:The Sum of Expenditure . The Sum

The Sum Capital Cost ’ _ of
of Foreign Local =~ O & M - Profit-
Project Income  Currency Currency _€ost  Total and Lloss
- Without : e e S
Improvement 27,300 2,500 1,600 . 6,600 10,700 16,600
Project - | ' _ , S
- With B : B e
Improvement 73,900 3,700 2,100 9,700 15,500 58,400 .

Project (270 (147 CO(135) . (146)  (145)  (351)
Note: The figures in the paren;hesis_are:thé.ﬁércéﬁtagg of with |
Improvement Project to without Improvement Project.

4.2.4, Increase of Farm Income

The average farm income in 1986 is shown as in following table

on the basis of the standard farmers iand'hbidihg dfii.tha;

“(unit: B/farm)

Itéms ' Area A Areé:B )  Areé_C
Owner Faimer 21,100 12,400 8,900
Tenant Farmer - 16,100 - 75400 3,900,
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._ “On theiothe}’haﬁd,-the°aVefage'living expense of the farm
household is in a féngé from 10;000 to 12,000 pesos per anoum, The
Ifa;meré 1n=Area'"B”'aﬁd "C" have suffered from shortage of annual
‘income by’ paddy cropping only and tried to gain the subsidy income
from snimal breeding/selling and labor wﬁges to overcome.difficulty
in living life.

In case the improvement of the project was implemented, the
farm income:is_exPected to be largely increased to 24,800"
pésoé/hbusehold.on an average even in the lowest class of tenant
farmer in the District.IV; Therefore, the improvemeht project is
':consideféd to give a remarkable and favorable effect to the farmers

in the area.

Farm Income

(unit: Bffarm)

TR . Dbistriet
_ltems 1 IT 111 IV
- Wifhéﬁt‘lmprovement Projeét ' '
Ovmer Farmer : ‘16,1 19.1 15.4 - 15,4
- Tenant Farmer “11.1 i4.1 10.4 - 10.4
- With Improvément Project :
~ Owner Farmer - 29.8 32,5 30.4 29.8
Tenant Farmey ' 24,8 27.5 25.4 24,8

4.2.5. Upgfade of Water Use and-Hydroelectric Power Generation

~ The imﬁfovement“of watér‘ménagement will feasonably enéble to
cénﬁrbl'thé watérﬁiﬂ-the Magat reservolr, and the present annual
_releasepof water_abdﬁf 3,7005HCM from fhe reservoir, which is
: planﬁédgin'the O/M_Manual could reduce to 2,660 MCM. Furthermore,
.aﬁnuaiiSﬁilled water from the spillway 1is reduced from 760 MCH to
414EﬁéM; écadrding to the bbserved and estimated data in 1985,
.ConSEquénfly;_the impfovemént.bf the project will result in the

increase of water availability for more effective use.

IV-11



In the other respect, there will not ‘be -so large. difference
between the present generaﬁion power of 1, 183 GWH presented In OfM
Manual and that w1Lh lmproveanL of 1,075 GRA on an- average, The .
power generatlon in the dtry season, howaver, w1ll be increased as
shown in the following table, and the value of the power generated‘

by the Project will be largely increased to the national ecomnomy.

Projected Power  Improved Power
Month by NPC by ‘the Project
_ (GWH) {GWRH) -
Jan. 56 58
Feb. - 54 ' 68
Mar. 30 : 45
Apr. 21 : by
May 38 - ' 70
Jun., 50 ' - 80
Total 249 365

4.2.6, TImpacts by the MRIIS Improvement Project

In addition to the above mentloned tang:ble benefits, the MRIIS
improvement project is envisioned to give the following

socio~economic impacts.
(1) 1lmpacts on the Project Area

" The realization of the improvement pIOJBCt w111 improve the
farmers' 11v1ng standard through an increase in the farm income.
The -increase in the farm income means the increase in consumption
and saving. The magniffingjof the farm family_eéonbmy.will_i@prove:

the villagers' living standards in terms of Qﬁantity and quélity.
The improvement progect w1ll 1nfluence on the technlcal

uplevelling of crop cultlvation and farm management of the farmers

around the MRIIS area as well as im the Pro;ect Area.
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-'Thrbugh postQHafvesting facilities to be used in the IA service.
unit, the Prajecﬁ will enable the beneficiaries to keep close
communication with each other as well, resulting in giving fair
knowledge of irrigated agri@ulture, farm management and buying of
agriculfural inputs and oﬁtputs as well as the promotion of

agricultural cooperative activities as a whole.
(2) TImpacts on National Socio-Economy

When the.improvement'project is carried out, about.SQ0,000 tons
of additional paddy production will be realized in the Project Area
which will help to improve self-sufficiency and to. increase the

export.

The improvément project 1s of the effective socio-economic
'dévelbpment type, not only for promoting rural publié welfare but
alsc alleviating the disparity in living standards between the

regions.,
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CHAPTER V., RECOMMENDATION

The Magat River Integrated Irrigation System (MRIIS) had bheen
developed stage by stage since 1960's and its facilities were mostly
completed in 1983. This system is the biggest national irrigation
project invested the total construction cost of about 10,000 million
pesos (US$500 million)} and has the largest irrigation area of 97,400

ha in the Philippines,

The paddy production produced by the MRILIS area is about
420,000 tons per annum at present but is expected to be increased as
about 760,000 tons per annum in case of full development stage.

This paddy production covers not only the rice demand in Region 11
including the MRIIS avea bkut also supports 25 to 30 percent of total
rice deficit in Region 1V holding the capital area of Manila.
Mamely, the MRITS area is the most important rice supplylng base to

the capital area from viewpoint of national food supply.

In this commection, the improvement of operation and
naintenance works of the MRIIS should be implemented in order to 1)
achieve the largest paddy production by using the system
effectively, ii) keep and utilize the system as longer as possible
by carrying out proper maintenance and iii) increase the farmex's
income and stabilize the regiounal economy and peoples' livelihooed by

increasing aun agricultural products.

Rowever, the MRIIS 0/M works face to following many subjects at
present and are placed vnder the condition that the system cannot
achieve the target as mentioned in the above. It is recommendable,
therefore, to improve urgently several subjects related to the MRILIS
0/M works mentioned below; otherwise the big losses for national

economy will be caused,
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1)

ii)

ifid)

iv)

v)

vid)

viii)

Expansion of irrigatian-ateé; The achievement of projectéd

target area of 97,400 ha from the ‘existing irrigation avea

of about 71,100 ha.

Improvement of water management; The allocation of -
irrigation water to the upStréaﬁ and downstream area

equally on demand and on schedule.

Revision of Magat Reservoir Operation Rule Curve:
Reservoir outflow control based on the revised operation

rule curve prepared by the Study Team,

Improvement'of system facilities; The rehabilitation and
new construction for the improper facilities from

viewpoint of water management.

Improvement of.Otharm'Facilitiesg'The improvement and
development of on-farm facilities in the irrvigated fields
well as newly developed area with the assistance by the

MRIIS O/M Offices and other Government agencles concerned.

Strengthening of O/M_brganization an&'fepletion.of its
function; The estabiishment of effective countermeasures
and proper manageﬁent aétivity to carry out the water
management and maintenance of facilities in the O/M

organization.

Provision of operation and maintenance cost for the MRIIS;
The increase of irrigation fee collection and allocation
of maintenance cost of the Magat dam by NPC based on

hydroelectric power benefit in the Magat hydfoeiectric

'pdwer plant.

Improvement of paddy cultivation; The countermeasures to

increase the paddy production from'the preseht yield of

‘3.2 tons/ha to the target yield of 4.1 toﬁs/ﬁa as well as

to increase the farmer's income by reﬁrehéhimg the paddy

preoduction cost,
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ix) "Sttéﬁgthening of farmer's institution; The strengthening
.ofzfarmer's'iﬁstitution to carry out the proper water

management and economical farming management.

x) Improvementfof governmental supporting services; The
eétablishmént of technical and financial aid to farmers by
NiA, MAF and other govefnmeﬁtal agenciles concerned
especially by agricultural bank to provide production

loan.

The detailed recommendation for the improvement plan of the

MRIIS mentioned in the above is described as follows;
5.1, Recommendations for Improvement of the MRIIS O/M
{1) Achievement to Development Target of lrrigation Area

The targei irrigation ayea in the MRILS &g 97,400 ha, h6WEVer,
the present irrigation area in 1986 is about.?l,IOO ha and about
. 26,300 ha remains as unirrigated area, The unirrigated area is
mainly consisting of no land prepavation for paddy field and nofnot
well functioning on-farm facilities for irrigation water supply to

paddy fields.

Under the situation, the following implementation should be

urgently recommended.

1)  NIA and the MRITS O/M Office shall help the Irrigators’
' Associatidh (I4), which is the executing organization for
carrying out the land development and constructing on-farm

facilities in the following manners;

- Planning and designing for the land development and
on-farm facilities shall be made by the MRIIS C/M
Office.



- Construction equipment for land aevelopmeqt fnr
preparation of paddy field shall be provided by the
MRITS O/M Office under the conditions that fuel,
construction materials and labour except equ1pment
operators shall be provided by IA.

- Land development works shall be completed along with
five~year plan for District 1, ITII and IV, and
two-year plan for District II. I

ii) Administrative cooperation will be made by Governmental
agencies concerned such as the Ministry of Agrarian Reform
{MAR), etec, to allocate the land to the'farmers; in

accordance with the Governmental policy on land reform.

1ii) Financial support by'the Governmént will be given to
provide the credit to the farmers' activities for the land

developnent,

iv) Assistance will be given for establishment of IA by
NIA and other Governmental agencies concerned to promote

the farmland development swmoothly.
(23 Fulfillment of Proper Water Management

The present dirrigation water allocatlon is not properly made,
so that the upstream area has a tendency to introduce much
irrigation water in the dry season and the downstream area 1s always
suffered from a shortage of irrigation water. On thé'othér'hand
since the excess irrigation water is delivered by the upstruam canal
to the downstream one in the wet season, inundation damage takes
place in the downstream area, Accardingly, the production yield'of
paddy and farmer's income in the downstream area are considefably

lower than those of the upstream area.

This pfoblem is caused by the following poor water management;
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The water level in the Maris re-regulation pond presents a
big fluctuatlon, which makes difficult of intake control
to the canal systems,

,QiHCL the outflow control at each diversion dam,

especially at the Marils diversion dam is not pIOPEIly made
in accordance with irrigation demand, the discharge to be
delivered to the main canal is changed an hourly and daily
basis,

The operation of check and head gates in the main and
lateral canals is not made well at present, namely, the
upstream area introduces much irrigation water in the dry
season by opening gates as large as possible and releases
the surplus irrigation water to the downstream area in the
dry season by closing gates in canals and passing through
paddy fields.

Distribution of water at on-farm level is made mostly by
plot-to-plot method with a long distance of 500 to 600 m
between plots, so that a long perlod is required to

~dirrigate the plot area and irrigation losses in the plot

area are increased.

Water request and allocation rules taking into account
effective rainfall have not been established yet and
therefore, water distribution control at head and turn-out
gates can not be properly made by Water Masters and Gate
Keepers.

In order to improve above mentioned water management

conditions, following subjects are recomwmended to be implemented.

i)

ii)

iii)

Water request and allocation procedures on weekly basis
for each irrigation block and canal section shall be

formulated by using the computer,

OQutflow control from the Magat reservoir shall be made

.adequately based on the revised operation rule curve of

the Magat reservoir.

‘An automatic water control system in the Maris diversion

dam shall be provided and the intake gates shall be
properly operated depending upon the fluctuation of water
level and demand, and furthermore an automatic monitoring

system in the Maris main canal shall be newly provided,



iv) Following measures shall be taken to improve'the

distribution control in canal systems;

- To keep the constant water level in each canal”
section controlling the check gates depend on the
allocated discharge._.

- To install automatic water level recorders and staff
gauges to control the running discharge in canals.

- To check regularly the rudciﬁg &iSCHarge in the
canals against the allocated discharge.

v)  The proper guidance for farm ditch constructlon by
farmers' institution shall be made by the MRIIS 0/M Office
to improve the present water manaQemént”éf on-farm level,
.Fdrthermore, rotational irrigation mcthod shall be made at
on-farm level by the guidance of the MRIIS 0/M staff
during the land scaking periods requiriﬁg rmuch irrigation

water,
(3) Improvement of Outflow Control of Magat Reservoir

As the Magat reserveir operétion rule presently adcptéd'was-
based on the inflow expected 4in an ordinary year and given with a
single line showing the reservoir stage at the end of each month,
and as the reservolr is operated for the dual purpose of irrigation
and power generatlon competing w1th each other, the reservoir
necessarily allows its surface elevatlon,to be maintained JUSt on
the line consequently resulting in freqcent occasions for the
agriculture side that the water supply from the reservoir is
interrupted when disappeinting small amount of inflow comes iﬁto the

regservoir.

As a matter of fact the reservoir has experienced storage
deficits in most years in 1985, 1986 and 1987 since its commencement

of operation in 1984.



In view of the remarkable irrepgiilarity of the Magat inflow, it
is also important that water releases are rather restricted

intending preservation and restoration of the storage in preparation

for'the:présént and future unforeseen drought. It is therefore
recommendable to employ fhe'operation rule established through this
study, which will maximize efféctive.use of the limited water source
from the.Magat drainége basin as well as power energy to be

génerated and will minimize waste of water through the spillway.
(4) Improvement of System Facilities

‘The facilities of the Magat Integrated Irrigétion System has
been developed in'steps by series of projects taking about 30 years
'since_1960's. The system facilities were almost constructed in 1982
and transferred to the MRIIS O/M Office in 1983. Bowever, since
these irrigation facilifies have been operéted-for'a long'period,
the structures or gates comnstructed 20 years ago.haﬁe become
time-worn to lose their functions gradualiy, and some canals do not
have eﬁdughucaﬁacities due to serious scouring, settlement or
siltation., These conditions cause many problems on the proper water

management at present,

Ih order to maintain the present.ifrigation area and to achieve
the development of the target area of 97,400 ha, following
rehabilitation or improvement of time-worn facilities, the
construction of new'canals'in the uwndeveloped area, on-farm

development and etc. shall be made in the Project.
1) | Civil Works in Canal System

- Heightening.of canal bank

- Widening of canal cross:section

—~ - Desilting of.sedimented materials
- Repailr of scoured canal

- Canal lining

- Drainage canal



ii) Civil Works of Diversion Dam and Others

- Rehabilitation of Maris diversion dam

- Revetment at downstream of Magat'miniéhydropower
plant

- Construction of qudananISpillway
iii)  Mechanical Works

- Repair of check and head gates

- Rehabilitation of turn-out gates

- Improvement of intake gate at Siffuris diversién_dam
- Repair of sand sluice gates at Siffuris diversion dam
- Improvement of Macanao and Ladeco weirs o

- Pump facilities
iv) Centralized Discharge Control System

- Provision of centralized discharge control system
- Provision of monitoring system

- Improvement of gate operation mechanism at Maris
diversion dam :

- improvement of check and head gates along Maris canal

- Improvement of check gate at mini-hydroelectric power
plant ' S

v) Improvement of Computerized Data Managewent in Head Cffice
vi) Procurement of Construction and O/M:Equipment
The improvement works of the system facilities mentidned above

were recommended to be implemented for the period of five years,

1988 to 1992, with the following implementation priority. =



i)  Fdrst Priority_Gréup:

- Centralized automatic and remote control system in
Maris diversion dam and canal

- ‘Intake and scouring sluiceway gates at Siffuris
diversion dam

- Macanao and Ladeco weirs
- Pump No.l, No.2 and No.3
- Procurement of construction and 0O/M equiphent

- Reinforcement of computer systéem at the MRIIS Head
Office

ii) Second_Priority Group:

- Civil works in canal system

- Mechanical works in canal system
iii) Third Priority Group:

~  Rehabilitation of scoured portion of Maris diversion
dan

- Constractibn of Gaddanan spillway

- Revetment of Magat mini-hydroelectric power stations

In_ﬁhe impiemeﬁtation of civil works in canal system mentioned
in the Second Priority Group, the works for widening of -canal.
seétion, desilting d:ainage canal in District IV should be
preferentially and-urgenfiy carried out, because since the area of
District IV faces toIMany problems caused by defected canal
structures, its paddy production drops into the lowest level among

four Districts,
(5) Improvement of On-Farm Facilities
Most of on~farm facilities such as wain and sﬁpplementary farm

ditches, farm drain and farm roads, etc. at terminal fields covering

an area of 20 to 30 ha on an average are not provided at present
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even in the irrigated area of about 71,000 ha, except for a.part of
area, and these situations cause followlng many ptbbiéms‘6n water
management and farming practices; inureaseiof'iffigatioh water
losses and delay of reaching of water to the terminal area due to
plot-to-plot irrigation to the long direction with 500 - 600 m on an
average, increasing of staggered cropping bchedule and inconvenlent

of hauling agricultural 1nputs and products.

Under the conditions, improvement and devélppmentzof on—-farm
facilities are one of the most important subject'fé stféngthen
operation and maintenance activities in the MRILS area. These
improvements and developments of the on-farm faéiiities'have been
conducted by the Irrigators' Association as a rule in NIA, fHowever,
the areas lacking the on-farm facilities have been increased since

1955 because of the following reasons:

- The on~farm facilities are not properly constructed by
farmer's institution due to the lack of technical and
financial support by NIA. Therefore, some facilities
constructed do not function to deliver the irrigation
water from lateral canals to terminals and are easily
broken after releasing the irrigation water, especially at
the facilities located in undulated hilly area.

- The on-farm facilities are not constructed, while the
undeveloped areas are converted to paddy fields, because
farmer's institution has no technlques and funds for the
construction of fac1llties.

- Farmer's institution such as Irrigator‘s Association has
not fully established yet in the whole Service Area,

The improvement and development of on-~farm facilities’should Be
carried out by the Irrigatbrs' Association as mehtioned above;
however, NIA and the MRIIS O/M Office should carry out technical
assistant to construct the on-farm facilities'by supplying O/M -
equipment, materials and operator on the repayment basis, in the

same way as those works in land development.
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Thé MRITS O/M Officé, fﬁrthermore, should prepare the annual
programs in each Division for the works and.management'of farmer's
activities. It 1is aiso_neceséary to carry out the proper
maintenance of the completed on-farm facilities, so that the MRIIS
O/H Office can study the farmers' maintenance method and give proper

advices and helps to farmers.
(6) Improvement of the MRIIS O/M Organization and Function

Although the present 0/M organization including staff members
and function defined in the present 0/M Manual are mostly suitable,
the O/M works for water management and'faciiity maintenance are not
‘carried ocut well béc&ﬁse of insufficient equipment for the O/M
works. It is recommended to pfovide urgently necessary equipment to

carry out the proper 0/M works.

In addition, it is recommendable to train many staff members
engaged in the 0/M works in order to imptove their technology by
introduction of skilled and experienced experts in the O/M works

under the international grant technical aid.

The experts in the fieid of ifrigatiqn, water management,
application programming, design of on-farm facilities, design of
irrigation facility improvement and strengthening of irrigators'
association, etc. are recommendable to be introduced for the

training of staff;
(1) Provision of O/M Expenditures in the MRIIS

The expenditures for_the MRIIS.OIM works are presently provided
_ mainly by'incqmes‘from the irrigatibn fee collection without any
supplemental budget by the Governmént. Since the present incomes in
the MRIIS O/M Office are only sbout 35 million pesos in 1985, which
is mainiy used for EXPenditu;es for salary of staff members. No

fund to carry out the maintanance-of irrigation facilities is

v-11



available at present, - In this connection, the existing irrigation
facilities in the MRILS area are decrepit at early stage and lese

their function at present,

Since the proper operation dnd maintenance cost for the
irrigation facilities with a huge canal length of about 1, 500 km and.
the facilities' cost of about 3,400 million pesos will be assumed as
about $0 willion pesos, the provision of eXpenditure‘s budget'shoﬁld

be made with the following manners.

- Irrigation fee collect1on should be increased gradually
from the present amount of 29 million pesos-to the target
amount of 75 milllon_peQOb by the improvement works of the
MRIIS such as the land development, on-farm facilities,
water management, system facilltles, etc.

- Although the allocation expenditures by NPC. to NIA for the
operation and maintenance of the Magat dam are preeently :
only three million pesos per annum, NIA should request NPC
to increase this allocation expenditures taking into _
account the gross benefits brought from the 1rr1gation and
hydroelectric power in the MRIIS which is mostly berved as
‘about 600 million pesos.

S*nce the present O/M cost of the Magat dam spent by
the MRIIS Office is 14.6 million pesos, the cost of 7.3
million pesos corresponding to half of the present O/M
cost should be born at least by NPC,

- Since the Baligatan power plant w111 be operated by the
MRIIS O/M Cffice near future, new income of 19 million
pesos will be obtained from the produced power energy and
should be utilized for the 0O/M operation in the MRIIS O/M
Office,

5.2. Recommendations for Agricultural Sectors
(1) Assessment for Accurate Lrrigation Area

The improvement of paddy cultivation under irrigatioﬁ.shoﬁld'be
made with the adherence of progranmed cropping calen&af:in-fﬁe

Service Area. For this purpose, the irrigation area should be

accurately assessed by the MRIIS O/M Office, because any lmprovement
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activity to adhere the programmed cropping calendar is based on the

accurate irrigation avea.

(2) . Improvement of Paddy.Production

i)

ii)

Increase of Paddy Production and Retrenchment of

Production Cost

‘The present paddy yields for both the wet and dry seasons

are 2.9 tons/ha and 3.4 tons/ha on an average,
respectiﬁely. ‘However, these yields could be improved.to
be 4.1 fons/ha on an average after making improvement on -
water distribution, éropping calendar, inundation

problems, etc.

Furthefmore, it is necessary to strengthen an agricultural
supporting services to promote packaged paddy production

techriique, in order tb rétrench paddy production cost.
Increase of Paddy Quality

About 18 percent of purchased paddy by NFA in 1985 is
-graded to be unqualified paddy with discoloured paddy due
to high moisture content, thefefore, the paddy quality in
the MRIIS area is not always satisfactory at piesent~due
to hlgh m01sture content, mlxture of foreign matters,
EhL., and then the pdddy price is as low as 2.5 to 3.0
?/kg, while 3,0 to 3.5 B/kg in the other areas. In order
to keep a better price of paddy, an improvement project to

provide dry yard, mechanical dryer, warehouse, etc. should

" be hecéSsary to eéquip these facilities on Barangay or lA
: basié} In this connection, due attention should be paid
V'among'the Governmental agencies concerned to the related

problems such as an increase of paddy procurement by NFA,

improvement of paddy marKeting system, stabilization of

paddy price, etc.
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Furthermore, the postfhdrvest facilities of the MRITS O/M
Office for collected paddy as irrigation service fee shall
be improved to secure the steady increase of paddy in
accordance with the improvement of the Project. The items

required for improvement are as follows;

- Introduction of powered'thresher,
- Drying pavement with shed and mechanical dryer,
- Warehouse specially for paddy stock,

- Purchasing of light track etc. for collecting
agricultural products,

- Quality measurement equipment such as moisture meter
and scale.

iidi) Introduction of Crop Diversification

In the pump ifrigation area in District III, the more
detail study. shall be made on the poseibility to introduce
water—séving croppihg péttern such as thenintroduction of
diversified crops in the dry season after harvesting the
wet season paddy, because the net return of the dry season
paddy is significantly and adversely affected by the

expensive pump operation cost.
(3} Improvement of Farmers’ Institution

To achieve the project target like a high degree of effective
water use, cropping intensity aid adequate yield, full participation
of functional water—-based farmers' orgénizatidn (institution) to the
water management at on-farm level would.be-needed. Undef the
conditions, three kinds of water—-based farmers"® organizations are
presently established in the Service Area, that is, Farmers
Irrigators' Group (FIG), Irrigators’ Association (TA) and Distriét-
Federation of IA (DFIA). The organized IA.reaches 70 to.80 percent
of the target one, but cﬁltivétor joining into'IA are stiil low as

29 to 56 percent of the target by District.
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These IAg organization are presently based on the voluntary'
membership with some non-members in a certain IA, but the proposed
0/M improvement needs compulsory. full participation of water users.
Since IA without joining cultivators can not fulfill properly, the
IA function to CarrY'ouﬁ the water management and collection of
irrigation_feé, the.MRIIS 0/M Office; especially IDD-MRIIS shall

accelerate the farmer's participation to IA.

In order to support IAs in strengthening the orgaﬁization, the
following issues have to be given by NIA under favorable

consideration,

- The reasons why there are some water users who do not want
" -to join IAs have to be clarified duly,

-~ . The data on progress of land reform program at FIG level
should be prepared for the proper coordination between NIA
and MAR to promote the program.

- The . full support of local governments from Province to
Barangay for the MRIIS O/M improvement have to be promoted
by NIA, especially for the coordinationm of water
allocation between the upstream and the downstream and the
development of IA organizatiom,.

- In order to execute the cooperative farming and proper
water management in the area, communication among farmer
themselves and information exchange between farmers and TA
leaders, OfM Staffs of the MRIIS Offices and Barangay
captain should be done closely. For this purpose, it is
recommendable . that rural communication systems should be
provided in the project.

Any other special farmers' organization than Irrigators'
Association (IA) is not proposed for the MRILS area. However,
post-harvest facilities and farm machinery are proposed to be
introduced to IA Federétions in order to increase farm income from
paddy cultivation. Prior to formulation of IA Federations, the
sglecﬁed IAs have to be consolidated in their membership based on
the criféria as Sh0ﬁﬁ:be1ow. Furthermore, more detail study
especially on the post-harvest facilities and farm machinery should
be made on the IA Federation Model Project which was proposed in

this Project.
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- Duly registered organization

- Satisfactory level of water management\énd farming
practices :

- Leadership of IA Officer
- Contiguity of the members' farm land and residence

- Completeness and function of on~farm facilities

(4} Improvement of Production Loan

From the result of the study, it was found'opt that the
production loan_with low interest rate would bhe prerequisite for the
MRIIS area to improve farming practices and to ralse effective water
utilization, irrigation fee collection and farm ihcome,”and
therefore NIA should make following studies with tﬁe cooperation

given by MAF, other Governmental agencies concerned and related

banks;

- Necessary amount of production loan requested by IA
organization and its repayment methods,

- Financial arrangement for production loan taking into
account fund by other country or internatiomnal
deveélopment agencies,

- Simplification of loaning:procedﬁres for the production
loan.

5.3. Recommendations for Project Implementation

Implementation of the MRIIS O/M improvement works, consisting
of two categories classified largely such as improvement of system
facilities and water management 1n the Service Area:and' -
strengthening of farmers' institution, are planned to be a'fiveuyear
program from 1988 to 1992, and these works should bé.impleﬁented in
accordance with the proposed implementation priority nndet’fﬁe'élose
cooperation among the MRITIS O/M Offices and other Govérnmental 7

agencies concerned such as MAF, MAR, NPC, NFA, etc.
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In the'abbvé works for improvement of system facilities,
improvement of check and head gates in the canal system should be
' répléced or newly installed at the early stage in order to carry out
effective distribution and control of water. Furthermore,
dévelopment of undeveloped area of about 13,200 ha and provision of
on~farm facilities at the area of 6,700 ha, which are major items to
improve the present unirrigated area of about 26,300 ha would be
implemented essentially and urgently for the MRIIS Project to
achleve the development farget of the projected irrigation area of
97,400 ha; otherwise the project benefit of the MRIIS will not be.
generated any more and increment of irrigation fee.colleéted as the

fund for O/M services in the MRIIS can not be expected.

The required costs for the improvement works are estimated at
1,060 million pesos, of which 705 million pesos of foreign currency
and 3535 million_of local currency, and for the implementation of the
ProjectINIA shoul& take necessary countermeasﬁres énd procedufes for
the financial arrangement and procuremént of necessary Consultants
having sufficient experience'for O/M.vorks in the large scale of

irrigation system.
5.4, Recommendations for Operation and Maintenance Activities

After the completion of improvement works for the MRIIS O/M,
operation and maintenance éctivities of the MRIIS, which mainly
consist of water water management, maintenance of system facilities,
irrigation feé collection, assistance to farmers' organization for
on-farm development, establishment of IA, etc. should be properly
-conducted by the MRIIS O/M Offices under the direction of the MRIIS
o/M Head Office.

in the works mentioned above, the MRIIS O/M Head Office shouild

carry out the following data management for administrative works and

daily data processings by using a computer,
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i) ‘Data Filing

- Hydrological'and meteqrological data
- Water maﬁagemént data

- Equipment.and materials

- Staff and employeces

- ‘Agricultural land and cadaster
ii)  Processing and Analysis

- Trrigation fee collection

- Statistical processing

- Cost price analysis and budget control

- Diversion water requiremeut'coﬁputﬁtion'

- Water allocation among sources and demands

- Simulation for periodic-updating of optimal
reservoir operation rule.

- Simulation for optimal cropping schedule’

In addition to these data management, the MRIIS;OIM Head Office
is requested to make monitoring of annualfdata and pfogréss of O/M
activities which will be illustrated on the Q/M'Drawings; in order

to'grasp prevailing O/M conditions in the Service Area.
As same as the recommendation_in project implementation,

qualified Consultant experts would be procured by NIA to assist the
MR1IS O/M.works at the initial stage of the O/M work.
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