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ENHANCING IRRIGATION AGENCY AND WATER USERS

PARTNERSHIP FOR THE REALIZATION OF A MODERN
IRRIGATION SERVICE IN THE PHILIPPINES

Mona Liza F. Delos Reyes' and Bart Schultz®

ABSTRACT

Irrigation development in the Philippines is a primary mandate of the National
Irrigation  Administration (NIA). Participatory approaches to irrigation system
management and improvements have been adopted by the NIA with farmers since
the 1980s. Almost all national irrigation systems (NIS) are under joint management
contracts between NIA and the respective irrigators associations (lA). Efforts to
improve performance of NIS include implementation of various improvement projects
on systems' physical structures and their operation and maintenance, as well as
regular programs on organization strengthening and capacity building for members of
IAs. These efforts left quite something to be desired as there is in several NIS still a
gap between irrigation service area and the actual irrigated areas, vandalism of
structures, unauthorized diversions, conflicts over water distribution, and non-
adoption of field-demonstrated water-saving techniques.

To help gain understanding on causes of and identify solutions to the gap and social
disharmony, sets of data on desired system features and visions of modern irrigation
service, which were gathered through consultation-workshops of IA representatives of
sample NIS and interviews with concerned personnel of the NIA, were analysed and
compared for level of consistency and agreements.

The results of the analysis showed inconsistency of some preferred system features
and the aspired quality of irrigation service both within the individual personnel and
irrigation agency. Also, there were differences in the visions of and selected options
for irrigation system modernization between the concerned NIA and A
representatives. The findings revealed a need to enhance appreciation of the
required coherence among the desired irrigation service, system operations and flow
control structures so that consensus on logical and unified methods of realizing a
common vision of quality irrigation service may be reached. Also the findings are
instructive of the nature and focus of capacity development programs that would
foster productive NIA and IA partnerships and enhance participation of water users in
irrigation system modernization, operation and maintenance.

Keywords: national irrigation system; modernisation; participatory approach;
capacity development; Philippines.

1. INTRODUCTION

The tradition of local farmers developing and managing their own small irrigation
systems in the Philippines dates back to the pre-colonial period. David (2003) noted
that one interesting feature of these systems was their built-in stability resulting from
integration of cropping patterns, socio-cultural farming traditions and soil and water
conservation and management practices in their design, operation, maintenance and
management. In mid-1970s, the Government through the National Irrigation
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Administration (NIA) started adapting community management principles in
government-assisted communal irrigation systems (CIS). Then in mid-1980s it began
involving farmers in the management of operation and maintenance of publicly

funded, government-owned national irrigation systems (NIS), which are mostly
gravity-type, canal irrigation systems serving rice monoculture.

The NIA has been mandated to transfer the management of the operation and
maintenance of NIS to farmers. It implemented an irrigation management transfer
(IMT) program aimed at organizing and developing local farmers into self-reliant
irrigators associations (IAs) that are willing and capable of operating and maintaining
their respective NIS wholly or parts of it (NIA, 2017). To realize this objective, its
Institutional Development Division (IDD) conducts different training and capacity
building programs for groups of farmers and assists them to form their respective IAs.
These programs include basic leadership development, values formation, financial
management, system management and livelihood and entrepreneurships, among
others.

As of December 2016, there were 285 NIS irrigating a total aggregate service area of
836,000 ha. About 78% of the total NIS service areas and about 88% of registered
IAs or 2,600 IAs are covered by IMT contracts (NIA, 2016). About 3,000 IAs
cultivating 90% of NIS service areas were provided with assistance by the NIA to help
strengthen and sustained their respective associations. Capacity building in terms of
training, seminars, workshops and consultation meetings were carried out in 7,460
batches and participated by about 133,500 farmers from 2,740 IAs.

The expected benefits from the implementation of IMT in NIS included increase in
cost recovery by the government, improvement in system viability and self-
sustainability and promotion of farmers' participation in or sole management of NIS.
Also, the implementation of IMT was viewed as a way of incorporating institutional
components, the apparent lack of which in earlier irrigation projects was deemed by
many social science professionals to be the main reason for the mediocre
performance of NIS rather than the engineering aspects.

Also, the NIA carried out a considerable magnitude of rehabilitation and improvement
projects concerning the physical structures of many NIS in a bid to improve their
performances and to encourage IAs to take over the system operation, maintenance
and management (Delos Reyes et al., 2015). The responses of the farmers to system
rehabilitation and improvement initiatives ranged from full appreciation to non-
acceptance. Non-acceptance by, or disagreements of farmers over introduced
improvements were manifested in the form of interference in the official water
distribution, vandalisms or unauthorized modifications of irrigation structures and non-
adoption of introduced irrigation techniques (Yabes, 1990; Horst, 1998; Delos Reyes,
2017).

There was apparent disconnection between what the farmers wanted and what the
NIA planners and design engineers built for them. Harmony of aspirations for an
irrigation system and ways to achieve them will enhance the NIA and IA partnership
for irrigation management and mutual benefit for the Government and farmers. This
study examined the NIA's and IA' visions and preferences for system operation and
flow control structures of the two case study NIS. Its objectives included the following:
analysis of the preferred physical structures, system operation, water distribution
rules and institutional arrangements vis-a-vis their envisioned quality of irrigation
service; determination of the consistency of the desired irrigation technology and
techniques; and generation of relevant data input for formulating appropriate irrigation
modernisation plans.
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2. METHODS

2.1 Case Study: Balanac River Irrigation System (RIS) And Sta. Maria RIS

The two case study systems Balanac River Irrigation System (RIS) and Sta. Maria
RIS formed part of a more comprehensive study on irrigation system modernisation
by the authors (Delos Reyes, 2017). They are both gravity-type, run-of-the-river canal
irrigation systems built and first operated in the 1960s, serving about 1,000 ha of rice
areas each. Balanac RIS has open and ungated offtakes, duckbill and long crested
weirs and a 30 km canal network, 90% of which is concrete lined. Sta. Maria RIS has
constant head orifice (CHO), gated offtakes, cross regulators with spindle-type
vertical gates and has 80% of its 30 km canal network concreted lined.

Both case study systems are aimed for productive irrigation during the dry season
based on equitable water supply per hectare (Delos Reyes et al., 2017). The
apparent operational objective of Balanac RIS is imposed allocation to tertiary units
by splitted flow and with splitted flow through the major conveyance canals.
Interestingly, it employs a mix of upstream and proportional control. Meanwhile, the
operational objective of Sta. Maria RIS is imposed allocation to tertiary units by
intermittent flow and with rotational flow through the major conveyance canals. It
employs upstream control.

2.2  Consultation-Workshops With IAS

One-day consultation-workshops on the formulation of visions of modern irrigation
systems were carried out for each of the case study systems to obtain information on
the farmers' views, opinions and preferences for their irrigation systems. The
participants consisted of 21 of the 28 and 24 of the 26 turnout service area (TSA)
presidents of Balanac RIS and Sta. Maria RIS, respectively.

Two sets of presentations were conducted during each consultation. The first was a
presentation on what is a modern irrigation service, what is a vision for an irrigation
system, the importance of such vision, useful mindset and attitude for and mutual
benefits of formulating a vision from the farmers' perspective, NIA's vision for 2020
and a photo display of modern features of some irrigation systems. The second was a
discussion on the different options for the physical structures of irrigation systems,
water distribution rules and techniques, IA organization and functions and coping
strategies for water supply variability, among other things. During this discussion,
each participant was given a questionnaire, which was designed to solicit their views
and opinions on the crucial system modernization, desired kind of flow control
structures and system operations and management as well as their aspirations for the
future state of their irrigation system and IA organization for the next 5-10 years.
Explanations and contexts for each questionnaire item were provided with the aid of
PowerPoint presentation slides. Clarifications, sharing of impressions, ideas and
grievances concerning particular items on the questionnaire were also
accommodated and discussed. The participants were then asked to individually fill
out the questionnaire.

2.3 Interview With NIA

The interviews with the NIA were held in separate occasions and used a similar
guestionnaire developed for the purpose of gathering NIA visions of the modern
irrigation service as well their preferred irrigation technology, system operation and
management and climate-adaptation strategy. The eight interviewees were key




3" World Irrigation Forum (WIF3) ST-2.3
1-7 September 2019, Bali, Indonesia W.2.3.01
design and operations engineers of the NIA regional, provincial and system offices,

which have jurisdiction of the case study systems.

2.4 Consensus and Consistency of Selected Modernization Options

The level of consensus for the different options was determined by the frequency or
total number of times the particular options were selected by the participants. The
consistency of the desired irrigation technologies and techniques was analysed
based on the logic design framework (Figure 1), which was extended to include the
water supply aspect or headwork of the irrigation systems (Delos Reyes et al., 2017).
Selected options that were incoherent with each other based on the extended logic
design framework were counted as conflicting selections.

3. RESULTS AND DISCUSSION
3.1 |A Vision for Balanac RIS: Consensus and Potentials

Most of the improvement options hoped by at least two-thirds of the participants were
mainly related to IA organization, functions and management (Figure 2). This
suggests that there was a high level of awareness on the importance of IA
organisation and involvement in irrigation system planning and management. Also,
typical irrigation system goals such as adequate water and equitable and good
irrigation service for at least two cropping seasons were envisioned by this significant
majority. Some of the most-preferred options were interesting since they are either
opposites of the present practices or not presently practiced in Balanac RIS. They
included rotational irrigation, implementation of a cropping calendar and climate-
proactive scheduling of farming activities. Balanac RIS was designed for and
practices continuous water delivery as well as laissez faire cropping schedules. This
would indicate the participants' receptiveness to directed system-wide planning of a
cropping calendar and irrigation schedules in order to adapt to the changing climate
and water supply situation.

Meanwhile, the system features related to physical structures desired by the
significant majority were limited to canals and legal protection of dams against
quarrying. The relative lower frequency of selection of most modernisation options
related to the physical components of the irrigation system, i.e., only between half
and two-thirds of the participants, would suggest neutrality or indecisiveness of a
significant number of the participants on the kind of physical structures with which
their desired irrigation service can be achieved. Nevertheless, the participants'
selection of the kind of physical structures would show their desire for their future
system to have the capacity to reliably meet irrigation targets and demands and
means to augment and manage their water supply.

Other remarkable selections by about half of the participants were flow
measurements, flow control structures with adjustable gates and a reservoir-type
dam. The first two were in contrast to the design of Balanac RIS which employs fixed
gates and long and proportional weirs for flow control and distribution. The reservoir-
type dam reflected the participants' vision of storing water for a more secure and
reliable irrigation supply.

In general, the set of selected modernisation options by the participants reflected their
desire for alternative irrigation structures and water distribution method that they
deemed would be more useful in achieving their envisioned quality of irrigation
service. While there was a general agreement on a reasonably promising water
distribution philosophy and techniques, there was no strong consensus on the kind of
specific flow control structures to accomplish such distribution goals and methods.

_—
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Parameters Choices for design philosophy/system objectives
Irrigation target Protective Productive
Cropping system Rice mono cropping Diversified cropping
Design irrigation Wet season Dry season
season
Irrigation during Dry season: all Dry season: Wet season:
other season area - fallow small |all area - protective Supplementary

area - protective  [small area - productive

Irrigation supply in [Equitable supply |Equitable supply Flexible supply  |Flexible supply
the system to farmers to hectares based on water  based on water
need and demand
availability
Choices for operational objectives of main system
Decision-making on :
. . Semi-demand On-demand
water allocation to Imposed allocation . .
. . allocation Allocation
tertiary unit (TA)
Method of water ) _ Adjustable flow | Adjustable or
. . Intermittent | Adjustable . . . .
allocation to TA Splitted flow or intermittent intermittent
flow flow
flow flow
Method of water . . . .
o . Rotational | Adjustable Adjustable Adjustable
distribution through Splitted flow
] flow flow Flow flow
the main system
Flow control . Upstream control | Downstream
Proportional Upstream control or .
method . or predictive control or
control simultaneous control
control volume control

Logical design choices for: protective irrigation (gray); productive irrigation (green); possible for both
(blue). Logical design combinations of parameters of operational objectives are grouped in stacks.

Figure 1. Logic choices for overall system objectives, parameters of operational
objectives and flow control methods (adopted from Ankum, 2001)

3.2 1A Vision for Sta. Maria RIS

The modernisation features selected by at least two-thirds of the participants of Sta.
Maria RIS represented an apparently logical mix of improvement choices. In general,
their desired physical structures and flow distribution techniques would address their
limited water supply and help realize their vision of equitable and orderly distribution
of water. The topmost wishes of the participants were related to functions and nature
of their organization (Figure 3). Admiringly, an IMT Model 4 which means a complete
turnover of system management to the 1A was envisioned by at least two-thirds of the
respondents. The most hoped-for features related to overall system goal included a
secured and legally protected water right of the system and priority right of farms in
the original service area. In terms of the physical structures, the most desired
modernisation options included a storage-type dam, well-maintained dam approach
and gates and water supply augmentation such as spring water development and
drainage water reuse.




3" World Irrigation Forum (WIF3) ST-2.3
1-7 September 2019, Bali, Indonesia W.2.3.01

Adequate water for all TSA 1

Equal responsibility as members

Active BOD in planning system administration

Irrigation rotation implementation

Progressive BRISIA

Strong BRISIA

Active BOD in planning system improvement

Canal withoutleak

Achieved atleast 2 croppings

Equal rights of members to irrigation water

In-order and open financial books

Active BOD in water distribution

Divide water according to farm size

Paymentfor members/officials rendering service

Transparentuse of funds

High quality irrigation service for all members

Transparentplanning and decision-making

Progressive cooperation among members

Dam legal protection againstquarry operation

Adjustment of cropping calendar to cope with climate

Irrigation schedule matches cropping schedule

Implementing cropping schedule

Concrete-lined canal

Well-maintained canal

Additional check gates for water reuse

Penalty fornoncompliance to water distribution rules

Canal structures withoutdamage

Robust/operational gates of diversion dam

Reliable water delivery schedule

Rules on opening new farms

Water distribution based on equal rights to irrigation

Divide water according to number of members

Escape way for water surplus

Water measurementstructure for main intake

Reservoir-type dam |

Maintained forest cover of Balancriverbasin |

Rules on providing water to non-rice farmers

Capacity to accommodate changesin water demand

Good drainage canals

Operational flow control structures

Flow measurementfor TSA intake

All authorized turnouts only

Highincome |

High yield

Rules on waterrights in the original service area

Sufficient flow control structures for effective distribution

With adjustable gates at main canal distribution points |
Flow measurements for lateral intake

4

Frequency of selection

Legend: System goal Bl ‘A matter ] Water distribution [l Physical structure

Figure 2. Features of a modern Balanac RIS as envisioned by at least half of the
participants.
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4

IA capable of planning/implemention of CG rehabilitation
IA capable of planning/implemention of MFD rehabilitation =
|A capable of planning/implemention of Lat rehabilitation
|A capable of planning/implemention of MC rehabilitation
IA capable of planning/implemention of dam rehabilitation
IA legally capable of enforcing its decision and penalty
Farmers respect rules, agreements and implementors
Capacity to enforce rules and agreements
Paymentfor IA services in irrigation management
Orderly and transparent financial book/statements
Transparentbudgeting and spending
Transparentdecision making
Good, progressive relations of IA officials and members

Active BOD participation in system improvement planning ]
Strong and progressive WUA |

TR -

P T S "

Self-reliant, self governing WUA
Active TSA leaders' participation in water distribution
Legally protected water rights for Sta. Maria RIS
Enforces penalty to violators of rules
Storage-type dam
Well-maintained, desilted dam approach
Operational dam gates
Active partners in implementing projects for farmers
Spring development project to augmentirrigation supply
Implementation of irrigation rotation
Divide water based on size of farms
Flow measurementat TSA canal inlet
Flow measurementat lateral canal inlet
Flow measurement & monitoring of diverted water
Assured volume and schedule of water delivery
Adjustmentof cropping calendarto cope with climate
All turnouts legal/authorized
Secure water rights of members in original service area
River flow gauging
Additional check gates for water reuse
Improved drainage canal network
Water distribution rules based on equal rights
Operational/functional flow control structures
IMT Model 4
Start of planting in downstream farms to cope with climate
Implementing agreed upon cropping calendar
Flow control structure with adjustable gates along CG canal
Sufficient control structures for orderly water distribution
Flow control structures withoutdamage
Effective means to address garbage dumpings
Canal withoutleak
Link & cooperation with other governmentagencies
Construction of additional MFD to avoid direct offtakings
Flow control structures with adjustable gates in MFD
Flow control structures with adjustable gates in Lat
Flow control structures with adjustable gates in MC
Canalsin original dimensions, no sedimentation
Physical capacity to provide water to non-rice farms
Physical capacity to accommodate changes in water demands
Mini dam or intermediate reservoir
Irrigation schedule in sync with cropping calendar
Main canals and laterals with storage capacity
Divide water based on no. of farmers in times of drought
Good canal lining in main canal
Well-maintained canals
Do at least two croppings
Good irrigation service for all members
Equal rights to irrigation service
Main and lateral canals have spillway
Lateral canal with good canal lining
Good harvest |
Sufficientirrigation for all farms |
With written rules in opening of new farms
No private direct offtakes along main canal |

TR S S "

P T S

P "

T T S S S T S S

PR "

T T S S S T S S

Flow control structures with automatic gates
Dam with automatic gates i i

High income | i

Equal responsibility of members !

No private, direct offtakings along lateral canals
Good main farm ditch canal lining |

Good check gates canal lining

Dam with remote-controlled gates
Dam/Increase dam water

Paid priority of water use to cope with drought

- T T T T T T
0 5 10 15 20 25 30
Frequency of selection
Legend: System goal I ‘A matter ] Water distribution  [JJJilj Physical structure

Figure 3. Features of a modern Sta. Maria RIS as envisioned by at least half of the
participants.

This almost unanimous focus on dam and water supply augmentation reflected a
strong desire to address the most fundamental issue in Sta. Maria RIS, i.e., their
inherently limited water supply (Delos Reyes et al., 2015; 2017). Meanwhile, the most
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selected features with regards to flow distribution included irrigation rotation, water

division based on farm size and equal rights, canal flow measurements, reliable water
delivery, climate-based adjustments of cropping calendar and river gauging.

3.3 NIA Vision

All NIA respondents wished for their NIS to be a model system for irrigation
modernization (Figure 4). The unanimously selected modernization options included
dam and river preservation, intermediate reservoirs, irrigation rotation, early start and
segmental planting, flow control structures with adjustable gates along irrigation
canals, concrete-lined main and lateral canals and trash filter in lateral, sub-lateral
and water reuse canals. Except for dam approach protection, trash filter, open
turnouts and undershot flow control structures with adjustable gates in water reuse
canals, all physical structures and flow distribution modernization options selected by
at least two-thirds of the respondents were not found or practiced in Balanac RIS. In
contrast, majority of selected modernization options were present or practiced in Sta.
Maria RIS except the relatively innovative technology like intermediate reservoir,
telemetry, physical capacity to accommodate variable and precise irrigation demands,
and canal spillway and storage capacity. This reflected different degrees of
discrepancies between the present state and the NIA engineers' visions of the case
study systems.

3.4 Consistency of Preferred Options

Some modernization options, which would be mutually exclusive, were both selected
by a significant percentage of the participants (Figure 5). These included direct
offtaking, ungated or fixed gated flow control structures and presence of turnouts with
adjustable gates alongside with those open or ungated, which are incompatible with
their desired rotational irrigation. Choosing mutually exclusive options would
represent inconsistency by individual participants in their respective selection.
Conflicting selections would indicate an inadequate understanding of the
interdependency of canal flows, flow structures operation and water distribution.
Meanwhile, a significant number of participants did not select any options for gates
and direct offtakes. This would mean indecisiveness or doubt concerning possible
implications of choosing particular options. Also, similar conflicting options were both
selected by the NIA respondents (Figure 6). While almost all of them chose turnouts
with adjustable gates, majority of them also agreed to presence of open or ungated
turnouts, which are inconsistent with rotational irrigation.

3.5 NIA-IA Partnership Enhancement

The results of the consultation-workshops showed the following about the IA
members: i) they are well aware of the essential functions and characteristics of
farmer-irrigators organization that would be beneficial to them; ii) they subscribe to
typical irrigation system goals of providing equitable and quality irrigation service to
support increased crop production; iii) they are amenable to a number of system
management and water distribution strategies aimed at coping or adapting to adverse
impacts of climate change; and iv) they are unacquainted with the logical
combinations of water distribution objectives and flow control structures. These
findings suggest that educational or training programs on the aspect of flow control
structures and their implications on water distribution and system operations would
have the most potential in enhancing the capacity of the IA of Balanac RIS and Sta.
Maria RIS to participate in planning for system modernisation and management. Such
training programs would promote clear understanding of the purposes, mechanisms,
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operational requirements and hydraulic behaviours of the different options for flow
control structures, including canal flow dynamics.

Model system for NIS modernization

Dam integrity preservation and use of intermediate reservoir

Water source preservation(dredging, bank protection, reforestation)
Provide reliable volume and schedule of water delivery

Irrigation rotation, segmental planting to cope w/ drought
Adjustment/early start of cropping calendar by irrigation zone
Adjustable turnouts gates for MC, lateral and sublateral canals

Trash filter on lateral, sub-lateral canals and water reuse canals
Concrete MC, lateral and water reuse canals

Collaboration with relevant agencies and organizations

I1SO certification for NIS operation and database management

Use of telemetry in system operation

Conjunctive use of surface water and groundwater

Capacity to accommodate changes in irrigation demands and crops
Protection for water rights and rules on opening new farms

River and canal flows measurement

Develop drainage reuse facilities and supplemental water sources
Divide water based on total count of IA to cope w/ drought

Start planting and irrigation at downstream farms

Adjustable gates for sub-lateral canal check structures

Adjustable gates for water reuse canal turnouts

Undershot turnout and check structure on sub-lateral and MFD
Storage capacity and trash filter for MC

Concrete sub-lateral canal and MFD

Additional dam downstream of the river and increased canal density

Water distribution rules with legal irrigation contract

Adjustable frequency of water delivery along MC and lateral canals

Rotational irrigation along lateral, sublateral and MFD canals
Adjustable gates for MC, lateral and water reuse check structures
Undershot turnout/offtake on lateral canal

Storage capacity for water reuse canal

Spillway on MC and water reuse canals

Open/ungated MFD and water reuse turnouts

Water distribution rules with specified delivery rate, schedule & fees
Legal irrigation service contract with specs on water delivery & fees
Adjustable frequency of water delivery along water reuse canals
Adjustable rate and duration of water delivery along MC and laterals
Rotational irrigation along water reuse canals

NIA-IA joint responsibility for dam and MC

Undershot check structures for MC,lateral and water reuse canals

Undershot turnout/offtake on MC

Storage capacity for lateral and sub-lateral canals

Ungated sub-lateral turnouts and adjustable gates for MFD turnouts

MC and lateral canal flow monitoring using automatic data logger

_ -

2 4 6 8 10
Frequency of selection
Legend: System goal I ‘A matter [l Water distribution [l Physical structure

Figure 4. Features of a modern NIS as envisioned by two-thirds of the NIA

respondents.
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Gates Balanac for canal flow control structures Gates for Sta. Maria canal flow control structures
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Figure 5. Consensus and consistency of selection regarding gates and direct offtakes for modern NIS
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Similarly, NIA design and operations engineers would benefit with such kind of
training. The scope, nature and method of the consultation-workshops described in
this case study present a framework for an IA education program that would help
realize a mutually beneficial participatory approach in planning system modernisation.

These, including the questionnaires and presentation materials would serve as a
general guideline or eventually a training manual when they are developed further.

Gates for Turnouts

1 1 3
2
MC La

t Sub-lat MFD Reuse

10

o

Frequency of selection
o N N (e}

® Spindle ®Stoplog ™ Auto ®RC = Ungated ™ Fixed

Rotation and flow control structures

10

9
[
S 8 1 —
8 7 —
% 61— -
> ]
c 4
qJ -
% 3
L 2

1 -

0 L T T T T

MC Lat Sub-lat MFD Reuse
B Rotation; no conflict B Rotation; in conflict Continuous

Figure 6. Consensus and consistency of selection by NIA.
4. CONCLUSIONS

The IA participants and the NIA respondents have parallel general visions - water-
secured, climate proactive irrigation systems providing quality, equitable service.
They both have ideal aspirations for their functions as organizations - a strong
progressive |A capable of irrigation system management and a model NIS for system
modernization. However, the conflicting individual preferences, indecisiveness and
inconsistency in the selection of irrigation technology and techniques in both groups
would not support well the realization of their visions of their future modern irrigation
systems. The findings would implied insufficient appreciation of the logical relations
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among different types of flow control structures, water distribution methods and water
delivery targets. The logical coherence among the system goals, system operation
objectives and flow control method at the system level in the design of modernization
plan would need to be emphasized. A capacity enhancement and training programs

on these aspects would be useful in attaining the objectives of IMT and realizing the
visions of 1A and NIA for their systems.

The nature of consultation-workshop and interview used in this study presents a
method of operationalizing participatory approach in planning for irrigation system
modernization. It would be useful in identifying possible sources of conflicts or
disagreement between NIA engineers and IA as well as among farmers. Thus, it
would be instructive of the scope of capacity enhancement and training programs to
avoid such conflict and promote productive IA and NIA engagement for irrigation
system modernization.
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