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3. IMPROVEMENT OF OPERATION AND MAYNTENANCE IN THE MRIIS

3.1. Development of Irrigation Area

The present irrigation area in the MRILS is about 71,100 ha in
1986 and the achievement ratio of development is about 73 percent of

the target irrigation area of 97,400 ha.

Tt is the most urgent and important subject to fully develop
the target irrigation arvea of 97,400 ha at the eaxrliesi stage by
improving the existing unirrigated avea of about 26,300 ha, which
remain mostly undeveloped without on~farm facilities. COthervise,
the project benefit of the MRIIS will not be gemerated any more and
incremental collection of irrigation fee as the fund for O/M

services can not be expected.

The land development works should be carried out by farmers
themselves in principle; however, since most of the present
undeveloped area is located in the service area in undulated
topography, the land developmwent works will be rather diificult for

farmers and require a long time teo be completed.

NIA and MRIIS O/M Oifice should help the related farmers to
carry out the land development works through IA by the following

manners;

- Planing and designing for the land development are to be
nade by the MRIIS O/M Office.

- Construction equipment with operators for the land
development should be lent to IA on the repayment basis.

- Tach Division of District of the MRIIS O/M Cffice should
make annual schedule for the land development and
accelerate the farmers' development works in order to
achieve the target irrigation are¢a. The land development
program shall be worked out in five-year plan for Bistrict
I, TIT and 1V, and two-year plan for District 1i.

21~



The successful implementation of the above land development

will require the following governmental assistances and supports;

- Administrative cooperﬂtion should be rendered by such
governmental agencies concerned as Ministry of Agrarian
Reform (MAR), etc, to allocate the land to fFarmers,

- Financial support by government for the land development
should be given to the farmers' activities,

- Asgistance should be given for establishment of the IA
by NIA and other governmental agenc1es concerned to carry
out the farm land development
$1000 thly .

. On fﬁe pther hand, the on-farm facilities at the terminal
fields of 20 to 30 ha on an average are provided by farmer's
institution, according'td the NIA criteria. However, the areas
laéking_on;farm facilities havé been increased since 1985, due to

the following reasons;

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

- The. on~farm facilities are not comstructed, while the
undeveloped areas are converted to paddy fields, because
the farmers' imstitution has no technique nor fund for the
constructing the facilities, -

~ . The farmers' institution such as IA has not sufficiently
been established yet in the whole Service Area.

In order to exercise ratlonalized water management and farm
management.at the on-farm level, the on-farm facilities even in the
irrigéfed areas should be improved or constructed in accordance with
the assistance_ﬁy NIA. Némely, NIA and MRIIS O/M Offices should

extend the technlcal assistances for construction of the on-farm
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facili;ies by supplying O0/M equipment, materials and necessary
operator on_the repayment basis in the same way as those works in

land development.
3.2. TImprovement of Water Management
(1) . Request and Allocation Procedures of Irrigation Water

- THe present procedures cf request and allocation of irrigation
water are ﬁot:properly made because of the reasomns that i)
Irrigation area and schedule to be requested by the farmers can not
bhe estimated accurately by Water Master (WM), 1i) Estimation of
iffigéfioﬁ_water'by Divisions can not be made quickly and
accuratel?; iii) Exact allocation of irrigation water on the weekly
basis at each check and head gaté is very hard, and iv) Alloecation
of irriéation water at each division in comsidering an effective
rainfall is not_properiy made, And these facts have caﬁsed shortage

of irrigation water and inundation in the downstream area.

Under the situation, improvement of the.procedure of request
and allocation of irrigatioﬁ water is most impertant and fundamental
subjects, in order to execute proper water management for supplying
irrigation wateér to the Service Area. In this connection, the
followings are proposed to improve the procedures for request and

allocation of irrigation water.

Preparation

- The irrigation flow diagram in the canal system shall be
prepared and the Irrigation Bleck (IB) shall be formulated
in taklng inte account the area commanded by major check
and ‘head gates and Division boundary.

- The service area to be irrigated is accurately estimated
on the turn-out basis (FIG basis) by using cadastral ‘maps
and’ summarlzed ‘on the IB basis. This work will be made by
the Water Master (WM) coordinating with IA, FIG and
farmers. This area becomes the base for request and
allocation of irrigation water.
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Plan_for,Requeét and Allocation

- The ‘request and allocation plan of irrigation water shall
be prepared about one month before starting cropping
season in each main canal system. IA shall prepare the
irrjgation area and make schedule by FIG or the member
farmers to submit to.the Water Master. {WM), WM shall
check thé schedule to make adjustment and shall arrange
the schedule by IA and summarize it on the IB basis,

- Ihe irrigatlon area and schedule on.the IB basis shall be
submitted to the Water Control Coordination Section (WCCS)
in the MRIIS O/M Head Office. WCCS shall estimate
promptly and accurately the irrigation requirement on the
1B basis ‘for the major check and head gates by using
computer, WCCS shall adjust the estimated irrigatiom
requirement taking into account the available effective
rainfall and storage water conditions in the Magat
reservolr before starting paddy cultivation.

- In accordance with the above estimation and adjustment,
the MRITS O/M Head Office manager shall determine the
allocatlon plan of irrigation water supply to IB and
outflow from reservoir and diversion dams, and give
instructions to each District manager. This allocation
plan is prepared on the weekly basis.

- The District manager shall give instructions to MW and IA

. 8o as to keep the above allocation of irrigation water as
the expected irrigationrschedule in the cropping season.

Actual Operation for Request and Allocation

- Actually,'the.procédﬁres-for request and allocation of the
irrigation water shall be followed In the manner as
specified in the plan on the weekly basis.

- The opelatlon may be revised slightly to the plan because
of some diffevences in conditions by actual dirrigation
area, delay. in irrigation schedule by farmers, delay in
irrigation water to reach farm areas due to defect of
irrigation canals or misoperation of in gate operation,

',cbnditions of rainfall available, storage condition in the
Magat'rQServoir,-etc,

- These variable factors are carefully studied on the weekly

' " basis by WCCS with collected data and information
available .at the District Offices and then the final water
allocation will be made by MRIIS 0/M Head Office manager
and given to each District manager.
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- The coutrol of irrlgatien water supply will be practised
by check and head gate keepers under WM according to the
instruction on the water allocation.

Bstimation Method

- The estimation of irrlgation water allocatlon will be made
by computer.

 The propoeed plan for the improvement of the said procedures is
: qhown in Figure-3, and Figure~4 indicates the proposed cropping
_schedule in each irrigation system, which is decided from the
viewpoint of farming:pracpices, effective utilization of rainfall
aﬁdfwater resources in téking into account the location of the

system and irrigation method to be applied.
(2) Vater Management of Magat bam and Diversion Dams
(a) ' Reservoir Qperation and (utflow Control

Since the capacity of the Magat'resérvnir is not so large as to
méet water demand in the critical dfy year, the reservolr should he
. operafed iﬁ-sﬁch_a way of two purpeses confronting each other; i)
acceleration.ofréffective water release in response to the request
in the Service Avea and 11) restriction of water rélease against the
unforeseeable drdught. To cope with the above requirement, the
storage area in the reserveir was divided into a number of zones

corresponding to the respective purposes.

Under:the normal, condition,'the reservoir will be operatéd sC
as to-kéep the Basic Storége Line-(BSL). In the event that the
actual storagé'ﬁoiﬁme sinks below BSL, the Restrictive Release Lines
(PRL} may .be applied to expect rapid restoration of the storagc
Based on the historlcul record of inflow, BSL and RRL are planned by

'qalculatlng the reguired storage~1evels for the prOJELted drought,
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'which indicate certain gafety probability of the reservoir
operation BSL and RRL flnall) compose the Storage Operation Rule

during dry season (see Figure-5),

Duringjthe wet season when inflow into the reservoir largely
éxcgédé irrigaﬁion demand under the normal condition, the reserveoir
shouid be so.operated that i) as much water release as possible can

‘be allotted fbr power generation, ii) as small amount of water as
possible can be wasted through spillége and 11i) reservoir level can
be-finally recovered to the full water level as frequently as

possible at the end of December.

The combinatlon cf the above two aspects. in the wet and dry
seasons will define the conceptlon of the operation rule curve, The
' optimal rule curve was determined based on the reservoir operatlod
study as shown in Figure-5. As 1is clear in Figure-5, the proposed
ruie curve was determined at the lower water level as compared with
‘the present rule curve in resulting from the fact that much
resefvoir water could be used for dual purposes of irrigation and

power generation.

Iﬁ addition, it is recommended for successful reservoir
operation that the consecutive cropping areas should be reduced
'depending on the availability of storage water as an agronomwical

counter-measure in the critical circumstances,

The energy.available'at the Magat hydroelectric power plant
thfdugh the optimal rgéervoir operation was estimated at I,076
GhW/year qn'an average for 30 years, or i,ll& CWH/vear in the past
two years, 1984 and 1985, which are slightly Eigger than the actual
fesult.of 1,080 GWH/year. In this connection, the spillage would
also be minimized to 880 MCM/year.
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'FiGUBE 5. MAGAT RESERVOIR OPERATION RULE CURVE

——-——= Basic  starage . line. which corresponds to required storage
in _preparation for 3-year drought. 100% of irrigation
demand is allowable fo be released, whenever the reservoir

~ level “is- above. this line. . '

__in -preparation for 10-year drought.  Availoble storage above
- this-line is usable for power generaolion only whenever the

=~ Bosic:-s10rage  line which . corresponds to required storage
!
| : .
f reservoir level ‘exceeds thé line. |
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_Futthermote,-thé Baligdﬁan hydroelébtric power plant newly
constructed by NIA will produce 17.8 GWH/year, which will be used
for opevation of the existing pumps No.l to No.3 in the Service

Avea, )

It shquld be also emphasized that the operation rule will be
updatedrperiodically on the basis of ekperiences and result of
feservoir operation, in order to find the final target for effective

control of the limited water resources.

. The total: amount of outflow through the Magat power plant is
determined by the MRIIS O/M Head Offlce to be glven.to NPC on the
weekly ‘basis, and outflow control is made by NPC in accordance with
the peak pOWer requirement of the Luzon Grid, although involving
some difficulties in re-regulating the outflow at the Maris
diversion dam and, in turn, in making it difficult to control the
intake gates against the rapid fluctuation of water levei. To cope
with this problem, adequate intake structures and operation
mechaniém_ofj&ive:sion_dam are proposed including'eleétrified
gaté'syétems_and automatié remote'gate control systems in expecting

successful and accurate operation of the diversion dams.
(b) -Improvement of Piversion Dams Operation

Maris Diversion Dam

_ The water 1eve1 at the Maris diversion dam fluctuates
considerably due to regulating the peak release from the Magat dam

for power generapion.
FollbWings"are proposed as improvement for intake structure and

‘operation mechanism of diversion dam in corresponding to the

fluctuation of water level,
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- TO introduce'the new motor driven intake gates,

- ‘To ‘intreduce the automatic gate contyrol system for the
‘main canals and

S To introduce the new monitofing system f{or upper stream of
Maris and North Diversion main canal

‘Baligatan Diversion Dam

In general?:the amoyunt of water taken into the main canals from
Baligataﬁ diversibn'dam 13 31m0¢t equivalent to the amount.of inflow
to the diver51on dams Therefore, the intake gates for both the
South Hi?h and Oscalla main canals can be operated adequately with
infprmatlon of ‘the rate of inflow into the diversion dam in advance

to the gate operation.

The measuring devices for water level and discharge should be

newly provided for correct operation of gates,

Siffuris Diversion Dam

- It is proposed to improve the existing facilities and establish
adequate operatibh method of the existing intakes go as to meet the

fluctuation of water level and discharge of the Siffu river,

- The infake gate operation should be electrified for
' taking water effectively and efficiently to the both main
'canals of the North and the South.

L - The intake by the Siffuris diversion dam for water
distribution to the areas commanded by both the North and
the South main canals, should be controlled by a remote
operation system.

- Constant monitoring should be made on the river water
lével, discharge and the amount of intake water,
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.(3)_ Improvement of Operation of Canal System
(a) Flow Chart of Irrigation Water Supply

_Irrigéted agriculture would not be realized without adequate

operation of the MRIIS as water supply system.

‘The water supply system with cdhsiderably long canal extending
in a vast argé shoﬂi&'be'oéeréted in close coordination with water
_uSerS:and canal structures’ Operatofs of the system, and therefore,
' iﬁprdvément of distribution control of water should bé discussed on
the water supply pfactices in refleéting ﬁpon cana1 networké in the

area.

The improvement plan based data collected for water allocation
and supply is shown in Figure-6, although the detailed proéedures
~dincluding prbgfamihg of these works would be formulated in the next

stage in cooperation with MRIIS O/M staff concerned,

The improvement plans for allocation and delivery of water are

-propesed as follows;

- To practice the correct discharge measurement,

- To set-the gate opening rate in_correspdnding_to
programmed diversion requirement, and

- To execute monitoring and checking of canal flow.

- The iﬁprovément of water énpply management should be planned
includihg the ‘improvement of canal system facilities and operation
program préﬁared'by using data processing system for making the
weeklyfallocétion schedule as well as the above items,

(b) Check of Water Flow

Following distribution control of'irrigation'wéter in the

canals 1is very impprfant works for'tbefO/M Offices;
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- To échedule'gate'opefation works,
- . To ébmparé.diécharges-between programmed and

measured at the specific points in the canals, and

- To adjust the - gate opening rate at ‘the problem gites
with large difference in flow rate.

The discharges measuremeﬁﬁ for gate oﬁeration will pfincipally
be practlsed by automatic waLer level recorders or staff gages, and
periodlcal callblations also are needed to maintain the correct
1e1at10nship between water level and discharge. For this purpose,
the Study Team has proposed about 350 sites of discharge_measurement

and calibration for the whole canal systems..
(c) Water Distribution.Control

As a general rule, the water distributlon control by setting

" the gate openlng rate should be dome in taking iato account its
stream chalacterlstics, and weekly irrigation water requirement at
the check and head gate points in corresponding to farming .
act1v1tles on 1ateral basis should be decided and jnstructed to. the
operators in advance by the MRIIS O/M Offices. And then, the gate
operators can adopt easlly correct opening rate for the designated

gates,
(4) Impioﬁément'of Vater Management at On—-farm Level

Water management at on-farm level should be practiced under the
chief of FIG and 1A to conform with the proposed distribution
schedule and irrigation rule. The basic rule for water use at the

on-farm level is shown as follows;
- Executions of irrigation water supply in accordance with
the planting stage of paddy,

- Strief observance of the rotational irrigation schedule,
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In connection w1th the improvement of water management at
onufarm level the existlng on-farm facilities such as farm ditches,
farm drains and farm roads should be improved under the support by
"the MRIIS O/M Offices.

3.3. Improvement of System Facilities

In order to maintain the present irrigation area and to achieve
the_tarééf'irrigation area of 97,400 ha, the subsequent impfoVement
Préjeét qhould be formulated to undertake the fehabilitation'or
lmplovement of time-worn dellltlES, the construction of new canals

f01 undeveloped area, on-farm development, etc.
(1) Centralized Water Comtrol Systemn

The water level of the Maris diversion dam fluctuates on the
hourly and uaily basis caused by the peak power outflow of the Magat
hydroelectrlc power plant, so that the timely and adequate intake
control is requlred However, the discharge control in the Maris
diversion dam is made manually, In order to practice the steady
water.manégemenf,-the automatized intake control syétem is urgently

reQuired.

Furthermore, water diversion control at the upstream portlnn of
the Maris main Candl is very important for the water managcment in
the Service Aree, so that the automatic gate operation systems.and

theICentralized discharge control systems should be provided.
{2} Macanao and Ladeco Weirs

The time-worn fac115tles of the Macanao and Ladeco weirs have
'functioned 50 lneffectlvely as to cause inundation in the upstreanm

of the_weirs. The urgent 1mprovement of these facilities,

therefore, will be quite essential for successful operation.
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(3) Civil Works in Canal System

Dueito shortagglof necessary bﬁdget for the maintenance and
imﬁfovgmeﬁt of the facilities, the canal facilities have been
detetiorated year by yéar resulting in the inadequate distribution

of irrigation water in the area and reduction of irrigation area,

Heightening of canal banks, widening of canal cross-section,
repair of scoured canal and deésilting are urgently required and
‘other civil'wofks such as canal lining, drainage excavation, etc.

are also required for the execution of proper water management,
{4) Civil Works for Diversion Dam and Others

The rehabilitation of the scoured apron of the Maris diversion
' dam or revetment at the Magat mini-hydroelectric'power plant (A) and
(B} should be implemented to maintain the facilities safely and

functionally.
(5) Mechanical Works

Tﬁere are a great number of gates provided as headgates, check
gates and turn-out gates, and many of them require repair works or
réplacéﬁént; and furthermore, new gates will have to be constructed
at‘épﬁe places in the Service Area., The deteriorated gate
mEchanismé Shouid be urgently repaired for securing accurate wéter

distribution in the system,

The rehabilitation of intake and sand sluice gates at the
Siffuris diversion dam are also important for the water control.
-: Furthermore, the rehabilitation of pump facilities is another

subject to achieve the projeét target.
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. (6) Systematization of Data Management
_ :Thg réinforcement of dété'processing system and communication

-systém is strongly required to dmprove the data managemeunt of the

MRIIS.
N ImprOvemEnt.of On-Farm Facilities

Without the improvement and construction of on-farm facilities,
- the system facilities will not function well, so that the MRLIIS O/M
0ffices should support farmers' institution to implement the works.
- (8) Procurement of Comstruction and O/M Equipment

_ To implement the above mentioned improvement works and to

maintain the system facilities, necessary heavy equipment and
machinery should be procured,
3.4, Improvement of 0/M Activities
(1) O/M Activity

jThé function of the MRIIS o/ Head Office for data management
would be strengthened furthermore in order to appropriately manage
‘the District Offices in their 0/M works as well as to plan and

pfbgtam‘the-éffective 0/M works.

The function of the four Districts on water management at the
WM Division level would be strengthenced in order to conduct adequate

water_managemeht by the MRIIS ©/M staff.
(2)' O/ Orgaﬁization

 The organization of the MRIIS O/M Head Office will not be
changed in principle. However, the staff of the MRILS O/M Head
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_ pffice should be strengthened for successful water control and
‘coordination, planing and designing for improvement of facilities

and data management, etc,

The'ﬁam and Resefvoif District will have a new organization to
provide integrated function of water control and hydrologieal
anagement as well as water management along the Maris main canal in
the upper portlon, all of which haVe been conducted by the MRIIS O/M

Head Offlce up to now,

The'seaffs of WM Division under the four District Offices will
‘be reinforbed'to meet further require water maﬁagement practice
through cooperation with the newly assigned Gate Keepers to each WM

Division.
(3) Irrigation Servica Fee Collection

The post harvest facilities belonging to the four District
Offices_shduld_be improved in the early stage of the project to meet
' requited:eapecity'of the estimated paddy'volume by the respective

District Offices.

The.amount of*ifrigation service fee collectible after the
impleméntation of the proposed improvement program is 75.4 million
pesos, estlmated on the basis of the imposed amount of 87.7 mllllon

pesos multiplled by the collection rate expected at 86 percent.
(4) Additional Income from Power Ceneration

-The revenue share with NPC for the OIH expenditure of the Magat
‘dam will be 1ncreased by a large amount of returns generated by the

. operation of the Magat dam.

Tﬁe‘bewer generated at the Baligatan power plant will be

utilized for the MRIIS pump irrigation system developed in the
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_Service Area as well as in the Cagayan Valley area. The surplus
power w1ll be sold to NPC by the agreement between the two agencies,
NTA and NEC.

'_(5); Prbp0sed Income and Expenditure

The.propOSed anﬁﬁal income and. expenditure for the MRIIS O/M
sérviéeé after ché.éompletion of improvement works are estimated at
104 miilioﬁ'peéos and 90 miliion pesés regpectively. The operation
of the project will promise to have a certain amount of surplus

{ncome as well as successful management of the system.
- (6) -Technicdl Asgsistance by Qualified Experts

' In order to materialize the proposed 0/M improvement works,
“some well-qualified experts will be needed to technically assist the
HRIIS-O/H staffs in their planning and pradtices of the improvement

works:togethet'with techuclogy transfer.

These experts should cover the field eof jrrigation and
drainage, water management, application programming, design of
on-farm facilities, design of improvement facilities, strengthening

of irvigators' association, etc.

3.5. Improvement of Agriculture, Agro-ﬁconomy and Agricultural

OrganiZation
(1} ZIYmprovement of Cropping Patterno

E Doubleicropping of paddy will be made exclusively in the paddy
land and the most of Dual class land in the Service Area, and the
;cropping 1ntensity of paddy will be inereased to 100 perceat in the
wet season and 90 percent in the dry season on an average by the

jlmplovement of irrvigation and drainage conditions.
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Asg for the calendar of paddy double cropping, delay in paddy
planting in the wet season will cause not only the low yield with
poor quallty but also disturbance of cropping schedule in the dry
Season. Then, other disturbances like the increasing year-round -
'infestatinn of pests and the decreasing soil bearing capacity will
“be induced So, it is proposed.that the same cropping calendax as
that of the paddy double cr0pping mentioned in the.existing o/M

Manual will be taken as the standard cropping calendar.
(2) Increase in Irrigation Area and Parm Input Use

- In case of "with O/M improvement project”, the whole service
area“in'each'DisErict'will‘be’utilized for' the paddy cultivation,.
The annual expansion’ of irrlgatlon area in both the wet and dry
seasons from 1986 to 1992 is scheduled and summarized as follows for

without and with the improvement project.

Fxpansion of Irrigation Area

(unit: 000 ha}

Dry Season  Wet Season

o Year Paddy Paddy Total
Present. . . 1986 66.9 69.1 136.0
Without Tmprovement Project 1992 69.2 717.9 147.1

With Improvement Project 1992 87.7 97.4 185.1
(3) Increment of Paddy Production

The present paddy productlon per hectare would not be increased
without the improvement project, because the paddy cultivation
applying proper farm;ng practices with optimal cropping ‘calendar
could not be introduced even in future, if the farm conditions
remain unchangéd; On the other hand, the ﬁaddy production per
hectare with improvément”project will reach the average tafget yleld
of 4.0 to 4.5 tons/ha for the wet and dry season paddy 1n the .
Serv1ce Area.. The paddy yleld per hectare in the both cases of
"yithout and with the iﬁprovément ﬁroject" is estimated in each

' District as shown follows;
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Paddy Production
' (unit: T000 ton)

. Item 1986 1987 1988 1989 1990 1991 1992
_ Without=imprdvement_Project 419 439 458 477 0 496 510 510
With Improvement Project 419 439 478 537 606 686 764

Note: The increase of paddy production with improvement Prolect
will 5tart in E988

'(d)'_Retrenchment of Paddy Production Cost

It is proposed to employ the following two ways to minimize tﬁe
production bbét,jwhich_would contribute to an increase in farmeré‘
'income.'_Oﬂe.is_the application of a package technology for cost
réductiqn,.aha the other is the strengthening of agricultural
suppOfting services to reduce the production cost by the hired labor

and machinery services,
(5) ImproVement of Post-Harvesting Facilities and Paddy Prices

The existing pdst~harvesting facilities have to be improved to
minimize quality deterioration and losses of paddy, especially when
paddy is harvested later than the middle of October. To compete
ﬁith'other paddy producing areas and alsc to railse farmers' income,
it will be'necessary to keep paddy quality excellent at village
'level. For this purpose, it was proposed to expand drying pavenmeut
dnd to inqtall supplewental mechanical dryers and warehouses iw the
v111dges through etrengthenlng IAO/IAF, aside from the improvement
of CTGpplng calendar to avoid late planting. It was proposed that
paddy drying and qtorage fac111t1es should be introduced in the
belected_ZA IA areas for the experimental purposes, and then the
proéésed.would be realized in the remaining areas according to the

results of the experimentation.

The losses of paddy after harvesting will be reduced through

the improvement of cropping calendar, increase of powered threshers

-41=



and introdaction of postmharﬁest teéhnblogy. It is exﬁected that
_the selling price of paddy will be increased from the prices

prevailing in a range from 2,3 - 2.5 pesos/kg {wet paddy) ko 3.3 ~
335 pesos/kg by means of the above improvemenﬁ'in the postnharvést

processes,
(6) PdSsibility of Crop Diversification

_ih the flood plain area, where most of the land ﬁay be

: reclassified.into'the first class'land for diversified crops and
hpland crops will be plaﬁted“eiclusively.‘ The ¢ropping area of
diveréifiéd upland crops, maiﬁly Qegetables and beans will be also
expanded with the improvement of on~-farm level drainage conditions

in some Dual class land,

it is desirable to introduce such water-saving cropping
pétterﬁe as ﬁthé"wet season paddy with diversified crops in the dry
season', because the net return of dry season paddy is affected

significantiy and adveréely by the expensive pump operation cost.
(7} Imprdﬁemént of Irrigators' Association

In order to improve the”present farm management, especially
thé agro—service activities carried out by dealers and retrench of
the production cost, it is necessary to establish the IA Federation

consisting of three to four TAs which manage the agro-services

activities.

| As for the séale of IA Federation, a slightly larger scale
federation consisting of three IAs covering the area of about 1,000
:ha, 30 FIG~an& 700 farm households is ideal from the viewpoint of
the'presént'bivision-organized by the MRIIS O/M and the organization

pover to fulfill the following functions.

i) To be respohéible for operation and maintenance in the

related areas,
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ii)_ To request NIA td provide training of water
management , equipment gervices for repair and improvement
of on-farm facilities, repairing services of farm
machinery, and also coordination activities on the

improvenent of farming technology;

iii) To negotiate with dealers to procure agricultural

equipment and.input materials as well as to keep the high

selling price of paddy,

T iv) To reduest the institutions concerned for the procurement

.of the agro-sexvice equipment/facilities,

For successful farming activities according to the cropping
schedule in each season and also improvement of post~harvest
activ1t1es, it is proposed for IA Federations to introduce follow1ng

eqLipment/facllltles,

-  Drying pavements at Barangay level,

‘. Mechanical dryer for the supplemental use for sun—-drying
_ by drying pavement and warehouse at IA level,

- Power tillers, powered threshers and trucks.

' Since two Models consisting of three IAs or six IAs are
proposed to_rendér aforesaid agro-services in each District, the
total Budget of the Models for the four Districts is estimated‘at
about 44 miliion pesos.  in addition;_the particular production loan
of about.22 million pesos will be needed to establish effective

farming practices.
The'iA Yederation should collect the repayment of the fund for

agrb—serﬁiée activities at the end of cropping season and be

responsible to pay it back to bank.
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o It is natural that the fund of TA Federation should be
.fcatefully Spent depending on the farmers economic situation in the
Model area. In the case that some farmers have enough fund to carry
'out the farmlng operation, their production loans are also to be

reduced
' (8)- IﬁprOVement-of-Farmorfs Income
.1'The'farm households io the'MRlis area are mainly dependeént on

. paddy monoculture with an. average farm aize of 1.8 ha. The

' agricultural income of the owner farmels 15 ‘assumed to be 16,100

.. pesos without the 1mprovement project W1th implementation of the

'.ximprovement project, the owner farmers agricultural income will

become. 21,500 pesos and 30,500 pesos for the outside and inside the
S TIA Federatlon‘by the increase of paddy yield and quality.

The férmers having the farm 1and less than the ovérage farm
'size of 1. 8 ha,. whlch cccupy about 47 percent of the total farme1s,
w1ll not always enJoy the present bernefit and not by fully
1ndependent by the farm income- only to engage 1nevitably in the

non-agricultural sectors.

Undéf thé.circumstances, an intensive goidance and education on
the farming techniques and cropping pattern should be given to these

farmers.
(9) Impioﬁémenf'of'Agrioultural Credit

The estlmated amount of loan interest for institutional and
informal sources are about seven million pesos and 48 miliion pesos
Trespectlvely, totalling to 55 million pesos (400 ?/ha/crop) in the
MRIIS -area. Assumlng ‘that the total amount of loans is prov1ded by
_the&goverﬁment the total amount of interest is estimated at 24
:;mllllon pesos (180 ?/ha/crop), which corresponds to 44 percent of

the above 55 million pesos.
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4. PROJECT COST AND IMPLEMENTATION

4.1, Project Cost

The total project cost excluding price escalation 1s estimated
at 1,060 million pesos with the exchange rate of 20.5 pesos/US$, of
which 778 million pesos is in foreign currency (FC) and 282 millico

pesos 1s in local currency (LC),
Engineering and administration cost is considered as 20 percent
of the total construction cost and physical contingency by about 15

percent is also included in the project cost.

The summary of the project cost is shown in the following

table.
Froject Cost
(unit: B'000)
Description __F.C, 1..C. Total
Improvement of Warer Control/Data 137,860 10,470 148,330
Management System
Tuwprovement of Mechanical Facilitiec 28,540 8,07¢ 36,610
Procurenent 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
Total 574,050 206,150 780,200
Engineering aud Administration (206%; 50,000 106,050 156,050
Physical Contingencies (15%) 51,100 42,650 123,750
Grand Total 705,150 354,850 1,060,000

(66.5%) (33.5% (100%)

Note: Details are given in Table-1.

4.2, Operation and Maintenance Cost

The annual operation and maintenance cost is cowmposed of salary
and wage for O/M organization staff, equipment depreciation and
repair, maintenance fuel and cil, office maintenance cost, power
cost of pumping facilities and administration and general

expenditures.
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The annual operation and maintenance cost of the MRIIS 1s
ampunted'at 14.7.million pesos of the Magat dam and reservoir, at
7573 miliibn péSos of the MRIIS head office and four district
offides and at_90 million pesos of the total expenditure (920 pesos

per hectare), respectively,
4.3. Implementation Program

The rehabilitation and improvement works of the project will be
implemented for five years, 1988 to 1992, by NIA with the following
priofity given by three groups, Figure-7 indicates the

implementation schedule of the project.
i) First Priority Croup:

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

- Intake and scouring siuiceway gates at S5itfuris
diversion dam,

- Macanao and Ladeco weirs,
- Pump No. 1, No. 2 and No. 3,
- Procurement of construction and O/M equipments,

- Reinforcement of computer system at MRILS 0/M 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
"~ dam,

- Construction of Gaddanan spillway,

- Revetment of Maris mini-hydroelectric power plant,
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The MRITS O/M Office should implement the project under the
assistance of consultants and well-experienced contractors on the
contract Basis. Civil WOfks_in the canal system are to be carried
out by local contractors on the contract basis except some works

executed on force account basis.
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FIGURE 7.

IMPLEMENTATION SCHEDULE OF MRS OHHIMPROVEMENT'PHUJECT

YEAR

- DESCRIPTION

1989

1990

1991

1592

Preparation Work -
‘bétail Design

Recruitment of Consultant.
Procedures' of Tender
Tender and Contract

Procurement and Dellvery of Const
and. Q/§ Equlpments
Improvement of Water Control/Dat1
Hanagement S¥ste

Maris-Gate’ CentIBIILEd Control
Systen
Reinforcement of Computer System

Reinforcement of Communlcatlon
System '

Improvement ‘of ‘Mechanical
Facilities-

Rchab111tat10n of Siffu
Diversion Dam. Gate

Improvement of Weixs~
Implovement of Pump Fac111t1e5

Relnbllltatlon “orks of Canal

System

Civil Works
Enheightening
Canal Widening
Repair of Scoured Canal
Desilting
Canal Lining
New Canal

Structure Repair

Drainage/Reservoir Excavation

Road Maintenance

Repéir of C/H Gates

Repair of Turn-Out Gates

Rehabllltatlon of WaJor Structure

Rehabili. of Maris Diversion
. Dam
Const. of Gaddanan Spill Way

'Revetment of Maris M.HLE.P.

Agricultural Development
Agricultural Service

Facilities
Instltutlonal Fac111tles

Consulting Sexvice

Project Administration
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5. PROJECT EVALUATION
5.1, Evaluation of Present MRIIS Project

The paddy production in the MRILS area has been increased
steadily, whereas stagnated in the other areas, Thus, it is
congidered that the MRIIS area plays an important role as the rice
granary not only in the Cagayan Valley (Region II)} but also
throughout the country. The marketable rice surplus in the MRIIS
area in 1985 amounts 184,000 tons (milled rice), equivalent to 58
percent of the total rice demand in the Region II (315,000 tons) or
23 percent of the deficit in Region IV which includes Metro Manila

area (809,000 toms),

The MRITS Service Arvea has reached about 71,100 ha in 1986, and
the new rehabilitation/improvement projects for the facilities ave
required inevitably to accomplish the development of the proposed
target area of 97,400 ha. And also, the paddy production remains at
3.2 tons/ha on an average which is lower than the target of 4.1

tons/ha.

There are many subjects to be improved in the Area, such as
system facilities, water management, farmers' organization and farm
maﬁagement for achieving the target production. Therefore, in the
case that the MRIIS Project does not take any improvement works in
future, although the Project includes some rehabilitation works for
the facilities, the estimated financial IRR (FIRR) and economic IRR

(EIRR) are comparatively low by five and nine perceat, respectively.

The MRIIS Project Cost

2
Actual Expensesif Present Value—/
Canal & Others Damgj Canal
iC FC LC FC & Others Dam Total
662.4 86.3 912.8 74,2 3,433 3,371 6,804

Note: 1/ ... LC: million pesos FC: wmillion US$
2/ ... million pesos
3/ ... allocated cost
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5.2, FRvaluation of MRIIS Improvement Project
(1) Role of the MRIIS Improvement Froject for Rice Supply

The:péddy prbductiﬁn was increased by 30 petvcent between 1970
~and 1980, but the said increase rate is sharply reduced by seven’
perceht:in a period between 1980 and 1985, On the other hand, the
population growth rate can be foreseen by 25 percent on the national
average in a period between 1980 and 1990, while 31 percent in
Region IV, and also the rate between 1990 and 2000 is forecasted to
be 16 percent on tﬁe'national average and 21 percent in Region 1V,
respeétively;:'The population growth rate will not decrease so much
as domparéd with the paddy production, Therefore, the paddy
sélf-suffiéiency will become difficult if the paddy production

remains at the present level,

According to the next National Development Plan.(1987 - 1992},
‘.the Philippine Government aims to produce 11.3 millién tons of paddy
.(=7.4 miliion tons of milled iice) in the whole country in the
tafget'yaér of 1992, The target paddy production is at 38 percent

increase of present production level by 8.2 million tons in 1985.

The MRIIS area has alsoc potrential to increage the surplus
paddy when the MRIIS area reaches the target irrigation area of
97,400 ha which can produce the paddy of 764,000 tons (=500,000 of
milled rice) per annum after completion of.the MRIIS O/M improvement
projecf. The surplus amount of paddy to_supply Region IV will be
increased to 380,000 toné per annum. This surplus rice amount is
really attractive and imﬁortant to meet the future increasing demand
of about 900,000 toms of deficit rice in Region IV in 1992,

especially to the demand of rice in Manjla.
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Forecast of Rice Surplus and Defieit

(unit: '000 tons)

Surplus

- Area Year © Demand Production and Deficit
1. Whole Country 1985 5, 740-{ 5, 360w/ ~ 380
R A 1992 6, 900-_/ 400-/ O+ 500
2, Region IV = . 1985 1 41037- 600~¢ ' - 810
(Southern Tagalog) 1992 1,680+ / ' 780u : - 900
3. Region 11 : 1985 31557 _ 680~j + 365
: T(Cagayan Valley) 1992 1 230—j + 800
4. MRIIS® Service Area :
-~ Present = - 1985 89 2173 + 184
- Without Improvement 1992 120 - 330 + 210
_ Project
- - With Improvement 1992 120 500 + 380
. Project : -

Souxce: 1/ ...'Bureau of Agricultural Economics, MAF
: 2/ ... Based on "National Development Plan, 1987~1992"
' NEPA
3/ ... estimated

(2) Comparison of Benefit and Cost

The internal rate of return (IRR) in the above case was
estlmated at 10 percent of FIRR and l4 percent of EIRR, of whieh
EIRR 15 deemed to reach the target rate provided for the Feasiblllty
Study (12 percent) and can be considered to give the high priority

for implementation-as a national project.
(3) Increase of Farm Income

f'In'ﬁﬁé ‘case that ‘the improvement of the project was
implemented ‘the farm income is expected to be largely increased to
24, 300 pesos/household on an average even in the lowest class of
tenant farmer in the District IV, Therefore, the improvement
ptojéct'iszéonsidered to give a remarkable and fayorable effect to

_the farmers in the area.
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Farm Income

(unit: B/farm)

o T District
‘Ieems ] I TI 11T IV
- Withbutfimprevement Project
Owner Farmery _ 16,1 15,1 15.4 15.4
Tenant Farmer 1.1 - 14,1 10.4 10.4
“—'Wiﬁh Improﬁement‘?roject : :
‘Owner Farmer 29,8 32.5 T 3004 29.8
Tenant Farmer . 24.8 27.5 25.4 24.8

{4) Upgreding of Water Use and Hydroelectrie Power Generation

The imprevement of water management will enable.to reasonably
control the water in'the:Magat resetrvoir, an& the ﬁresent annual
release of water of about 3,700 MCM from the reserv01r, which is
' planned in ‘the existing O/M Matiual can be increased to 5,600 MCM,
Consequently, the improvement of the project will result 1n the

increases of water availability for more effective use.

:Injthe'other respect, there will not be so large difference
between_tﬁe;presently'generated power of 1,183 GWH presented in the
0/M Manual and that of the improvement by 1,075 GWH on an average;

" The power: generation in the dry season (Jan. - Jen ), however, will
be. 1ncreased to 365 GWH from 249 GWH, and the increased value of the
power generated by the Project will largely contribute to the

national economy.
(5> Impaets by the MRIIS Improvement Project

- In additlon to the above tangible benefits, the MRIIS
1mprovement project is envisioned to give the following socio-

economlc-impacts._
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To'iﬁptéve'théZVillagersf living standards in terms of
5quant1ty and quality

To give influence on the technical uplevelling of crop
__cultivation and farm management of the farmers.

;To contribute to 1mprovement of gelf- sufflciency and to
increase the export

To balance dlSparity in living standard between the
: reglons.
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6. RECOMMENDATION

The MRI1S has many subjects to be improved and is placed under
the conditions that the system cannot accomplish the target of the
project. ~It i1s recommended, thervefore, to make improvement urgently
for the MRIIS O/M works in order to 1) achieve the largest paddy
production by using the system effectively which is the huge
national property by investment.of about 10,000 million pesos, ii)
utilize the system as long as possible by proper maintenance and
1ii) increase the farmer's income and stabilize the repional eccnomy
and people's livelihood by increasing agricultural production with

productivity rise,
6.1. Recommendations for Improvement of the MRIIS O/¥

The recommendaticns related to the MRITS O/M works are itemized

as follows:

- Expansion of irrigation area; The achieveuwent of
target area of 97,400 ha from the existing irrigation area
of zbout 71,100 ha.

- Improvement of water managewment; The equal allocation of
irrigation water to the upstream and downstream arcas
on demand and on schedule.

- Revigion 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 for
successful water management.

- Improvement of on-farm facilities; The improvement and
development of on-farm facilities even in the irrigated
fields as well as areas newly developed with the
assistance by the MRIIS 0/M Offices and other Governmental
agencies concerned.

- Strengthening of 0/M organization and repletion of its
function; The establishment of effective countermeasures
and proper management to carry out the water management
and maintenance of facilities in the 0/M orgamization.

~G5-



- Provision of operation and maintenance cost for the MRIIS;
The increase of irrigation fee to be collected and
allocation of maintenance cost of the Magat dam by NPC
based on generated powet benefit of the Magat
hydroelectric power plant.

6.2. Recommendations for Agricultural Sector

The agricultural sectors are recoumended on the following

subject;

- "Assessment of the'aCCurate irrigatibn area: Assessment of
accurate: irrigation area by the introduction of updating
system of data on the irrigation area.

- Improvement of paddy cultivation and post-harvest

practices; The measures to increase the paddy production
from the present yield of 3.2 tons/ha to the target yield
of 4.1 tons/ha as well as to increase the farmer's income
by retrenching the paddy production cost and by
introducing post-harvest facilities.

- Strengthening of farmer's institution; :
The strength of farmer's organization for carrying out the
proper'water management, economical farm management and
on—-farm development to realize the target of a/M
improvement, For this purpose, it is proposed that
further survey should be carried out for the full
participation of water users to TA,

- Improvement of Governmental supporting services;
The establishment of technical and financial aid to
farmers by NIA, MAF and other governmental agencies
concerned, especially by agricultural bank to provide
production loan.

6.3. Recommendations for Project Implementation

 The Implementation of the MRIIS O/M improvement works
cénsisting of tﬁb caﬁegories of i) the improvement of system
facilities and water management in the Service Area and ii)
Qtfengthening of farmefs' institution, are planned in a five-year
progranm frbm 1988:td.1992; and these works should be implemented'in
accordaﬁce.wifh:the propbsed priority under the close cooperation
.éﬁbﬁg the MRIIS O/M:Offiées and Qtﬁer such:Governmental agencies

concerned such as MAF, MAR, NPC, NEA, etc.
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6,4. Recommehdations for 0/M Activities

_Aftér-completion of the improvement of the MRIIS O/M, the
opératibn-ana maintenance acfivitiés,.consisting mainly of water
maﬁaéement, maintenance of system facilitiés, irrigation fee
colleétion; assistance’ to farﬁérs‘ organization for on-farm
dévelopment, establishment of IA, etc. should be properly conducted
by the MRILS O/M Offices under the direction of the MRIIS O/M Head
Office,’ ' |

In theIWOrkérmentipned above, MRILS O/M Head Office should
carry oﬂt:the following data management for administrative works and

daily data processings by using a computer,
i} Data Filiung

-~ Hydrology and meteorology
— yuater managenent '

- Equipmént and.matefials
- Staff and employeeé

- . Agricultural land and cadaster
1i)  Processing and Analysis

- Irrigation fee collection

- Statistical_processing

- Cost price'ahaiysis and budget control

- 'DiveisiOn water requirement compulation

- Water allocation among sources and demands

- Simulation'fqr periodic updating of optimal reservoir
" operation rule

- Simulation for optimal cropping schedule

In additiQn to such data management, the MRIIS 0/M Head Office
should monitor annual flow and check progress of 0/M activities
which will be iiluétrated in the O/M DraWings in order to grasp the

prevailing O/M.conditions in the Service Area.
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