Mekong River Commission

Report on the RAP Training Workshop
and Initial Assessment of Irrigation Scheme Performance

Produced by the Mekong River Commission Secretariat
Supported by the Ministry of Agriculture, Forestry and Fisheries, Japan




Published in Vientiane, Lao PDR by the Mekong River Commission in September 2007

Acknowledgements

The Mekong River Commission would like to express its gratitude to the Ministry of
Agriculture, Forestry and Fisheries, Japan for its support of the Improvement of
Irrigation Efficiency on Paddy Fields in the Lower Mekong Basin (IIEPF) project and
for supporting this workshop and following field activities.

We would also like to express our appreciation to the Food and Agriculture
Organisation Regional Office for Asia and the Pacific contribution resource persons as
lecturers/trainers to the RAP training workshop and their backstopping of the RAP for
initial scheme assessment as well as for all the advice related to technical concerns on
the implementation of the IIEPF project. We hope that the cooperation will be extended
to our future activities.

Our sincere thanks is also offered to the line agencies, working teams and other related
staff of the pilot schemes who were always keen to participate in the activities of both
the workshop and the assessment. Furthermore we would like to thank to the project
managers of pilot schemes for their kind facilitation, which allowed our work to
proceed smoothly.

The opinions and interpretations expressed within are those of the authors and presented
and do not necessarily reflect the views of the Mekong River Commission.



Photos of RAP Training Workshop

Cambodian Participants Lao Participants

Thai Participants | Vietnamese Participants



Photos of RAP conducted in the Komping Pouy Scheme

Secondary canal Main Canal



Photos of RAP conducted in the Num Houm Scheme

Reservoir

Secondary canal

Paddy field Meeting with farmers at viIIag mple



Photos of RAP conducted in the Huay Luang scheme

Main canal Meeting with farmers



Photos of RAP conducted in the Go Cong scheme

Sluice at ong Hai station

:

Oserving HL 6 slui

"

Paddy field . Anaysing data



1.
2.
3.

Table of Contents

INEFOTUCTION ..ttt et be e be e nreas 1
OVErall SCREAUIE ..o s 2
RAP training WOIKSNOP ......veoviiiiiciic et 3
3.1 Agenda and PartiCIPantS..........cceivererieeireie e e ee e e 3
3.2 OPENING FEBMAIKS ..ecviiiieeiee ittt e be e saeeabeenreas 3
3.3 Initial assessment of development NEedS..........ccovvievieie i 3
I o (o =T o] = (oo PSR TRPOR 4
3.4.1 Introduction of the WOrkShop ........cccoviievicicciesccc e 4
3.4.2 Evolution of Irrigation system modernisation............c.cccceevvvevieiiieesieennne. 5
3.4.3 Lessons learnt from previous RAP activities in the region...................... 5
3.4.4 Irrigation project ModerniSation ...........cccueivveeiieiiieeiie e 5
3.45 Water management and CONtrol..........ccocveeiveiv e 6
3.4.6 WaLer BAlANCE .....ccveeiiiiieieeiee e e 6
3.4.7 MUILIPIE USE OF WALET ......cvveieciicciiee e 7
3.4.8 Issues of scales in water producCtiVity ...........cccceevvieiieiieesiie e 8
3.4.9 Introduction of RAP (Rapid Appraisal Process) .........cccccvevviivereiivninennn. 9
3.4.10  HOW O INEIPret RAP ..o 9
3.4.11  Making a Modernisation plan............cccceiieieiienincic e 10
Initial assessment of the pilot schemes in four member countries.............c.ccceve. 10
4.1 INTFOAUCTION . e 10
4.2 Procedures Of fIElAWOIK ..o 11
4.3 SChEME OULING ....oviiiice e 11
4.3.1 Komping Pouy Irrigation Project, Cambodia............cccccevvvveeiieiieennnnnn, 12
4.3.2 Num Houm lIrrigation Project, La0o PDR.........ccccoeviiiiiieie e, 14
4.3.3 Huay Luang Irrigation Project, Thailand..............ccccooiiiiiiiiiiciiccns 17
4.3.4 Go Cong Irrigation Project, VIetnam ..........cccccvevvviveiieeie e 19
4.3.5 Summary of the PIlot SITES......c..ciivieiiiii e 23
4.4  Results by RAP initial aSSeSSMENT .........ccvvvieiieieiieie e 25
44.1 EXternal INQICAONS. ......coviiieie e s 25
4.4.2 INternal INAICALOrS........coiiiiiiciee s 29
443 IPTRID INICALOIS ... 40
4.5  ModerniSation PIAN.........cccooiiiiiiiiiiieee e 43
45.1 Komping POUY SCEME .......cviiieiice e 45
45.2 NUM HOUM SCREIME ... 45
45.3 Huay Luang SCNEME ........cviiieiececee e 45
45.4 GO CONQG SCNBIME......c.eiitiitiiiieiieie et 45
CONCIUSIONS ...t bbbt et sb et nbenne s 46
5.1 ACNIBVEMENT.....oiiiieiiieciee ettt e e te e sreeneaneennes 46
5.2  Lessons Learnt and ReCOMMENCALIONS ........cccovveriiiiiiiinieieieie e 46
521 LESSONS LBAIMT.....ceiieieiiiieeiie et 46
522 RECOMMENTALIONS ..ot 47
5.3 FOHOW-UP oo 47
53.1 KOMPING POUY ..ottt 48
5.3.2 NUM HOUIM .. 49
5.3.3 HUAY LUBNG oveeiiiie et 49

5.34 GO CONG .ttt 50



Table 1: OVerall SChEAUIE ..o 2

Table 2: SUMMary 0f 4 SCNEIMES .........coveiiie e 24
Table 3: EXternal INAICALOrS ........coouiiiiiiei e e 26
Table 4: Representing values of internal indiCators ...........cccocvvvvevveveiieeve e 30
Table 5: Interpretation of internal INAICALOrS..........cccveiiiiiiiiiiic e 31
Figure 1: Water Balance COMPONENTS.........cccueiieieiierieeiesiesieeie e sre e sie e sne e 7
Figure 2: Pilot Project LOCAtIONS.........c.ciiuiiiieiiee ettt 11
Figure 3: Komping Pouy Irrigation SCheME..........cccoeiieiiiie e 12
Figure 4: Organisation Chart of Komping Pouy irrigation project ............cccoceevvevvnnne. 14
Figure 5: Map of Num Houm Irrigation Project .........ccccveveiiieiieie e 15
Figure 6: Organisation Chart of Num Houm irrigation project...........cccccoeeeevveiinnevinennn. 16
Figure 7: Huay Luang Irrigation PrOJECT ........c.coviieieeie e 17
Figure 8: Organisation Chart of Huay Luang Irrigation Scheme Management .............. 19
Figure 9: Organisation Chart of Go Cong Irrigation Project.........cccccccevvvevviiveieeriesnenn. 21
Figure 10: Longhai Irrigation Station at Go Cong Irrigation Project..........cccccvvvvevveenen. 22
Figure 11: Typical Cropping Patterns of 4 Pilot SChemes ..........ccccccevevvviieevc v 23
Figure 12: Relative Water SUPPIY ....cccvviiiiiic e 28
Figure 13: EFfICIENCIES ...ocviieeieiiece et e es 29
Figure 14: Output per unit-irrigated areas, USD/ha...........ccccoveviiiiiiiiic s 42
Figure 15: Output per unit water consumed, USD/M3........cccoeiiieiiiienieeie e 43
Photo 1: Junction between irrigation CanalS............ccooviiiiiiiieee e 23
Photo 2: Farmers taking water by their portable pump to the field............c.ccccooerven 23
Annexes

Annex 1: Workshop agenda ..........oooooiiiiiiiii 51
Annex 2: List of the participants .............ooeiiiiiiiii e, 53
Annex 3: Opening remarks ..........ooeeiuiiiii i 55
Annex 4: Development needs initial assessment ...............ccovviiiiiiiiininn., 57
Annex 5: Handout — Introduction of the workshop ......................oo. 65
Annex 6: Handout — Lessons learnt from the previous RAP ....................... 71
Annex 7: Handout — Multiple use of water ...............ccoviiiiiiiiiiiiiiinan. . 85
Annex 8: Handout — A case study in China ..., 93
Annex 9: List of members conducted RAP ... 101
Annex 10: Procedures of fieldwork ................oooiii 105
Annex 11: Internal INdiCators ........oeiiiieiit e 111
Annex 12: Modernisation plan — guideline of presentation ......................... 123
Annex 13: Modernisation plan — presentation handout .............................. 129

Annex 14: CD including RAP data worksheet of four pilot sites



AEWEPF
AIFP
CEO
CHO gate
CNMC
DMPF

ESPIM
EC.

FAO
FAO-RAP
FWUC
ICO(s)
IEPF

IMC
INWEPF
IPTRID

ITRC
JC

Kc
LA(s)
LMC
LNMC
MAF
MAFF
MCM
MOWRAM
MRC
MRCS
MSL
NMC(s)
OPD
OPEC
PDOWRAM
PIM
RAP
RID
RMC
SIWRR
TNMC
usD
VNMC
wB
WSI
WUA(s)
WUG(s)

LIST of ABBREVIATIONS and ACRONYMS

Programme to analyse and evaluate water and ecosystem in Asian paddy fields
Agriculture, Irrigation and Forestry Programme

Chief Executive Officer, MRC

Canal Head Orrifice gate

Cambodia National Mekong Committee

Project to Demonstrate the Multi-Functionality of the Paddy Fields over the
Mekong River Basin

Evaluation Study of Paddy Irrigation under Monsoon Regime
Threshold saturated paste extract of the crop

Food and Agriculture Organisation of the United Nations

FAO Regional Office for Asia and the Pacific

Farmer Water User Community

Irrigation Community Organiser(s)

Improvement of Irrigation Efficiency on Paddy Fields in the Lower Mekong
Basin project

Irrigation Management Company, Vietnam

International Network for Water and Ecosystem in Paddy Fields
International Programme for Technology and Research in Irrigation and
Drainage

Irrigation Training and Research Centre of California Polytechnic University
Joint Committee

Crop Coefficient

Line Agency (ies)

Left Main Canal

Lao National Mekong Committee

Ministry of Agriculture and Forestry, Lao PDR

Ministry of Agriculture, Forestry and Fisheries, Japan

million cubic metres

Ministry of Water Resources and Meteorology, Cambodia

Mekong River Commission

Mekong River Commission Secretariat

Mean Sea Level

National Mekong Committee(s)

Operations Division, MRCS

Organisation of the Petroleum Exporting Countries

Provincial Department of Water Resources and Meteorology, Cambodia
Participatory irrigation management

Rapid Appraisal Process

Royal Irrigation Department, Thailand

Right Main Canal

Southern Institute of Water Resources Research, Vietnam

Thai National Mekong Committee

US dollar

Viet Nam National Mekong Committee

World Bank

Water Saving Irrigation

Water User Association(s)

Water User Group(s)



Report on RAP training workshop and
initial assessment of irrigation scheme performance

1. Introduction

The Mekong River Commission Secretariat (MRCS) is implementing the project
“Improvement of Irrigation Efficiency on Paddy Fields in the Lower Mekong Basin
(ITEPF)” in order to contribute to improve irrigation efficiencies of the schemes through
the introduction of basic guidelines covering institutional, managerial and technical
aspects of irrigation facilities operation. The project applies the Rapid Appraisal Process
(RAP) as a tool to evaluate irrigation system performance.

This report covers the outline of the RAP training workshop and the result of initial
scheme assessment conducted prior to the field observation in each selected irrigation
scheme in the member countries, which were conducted as a part of the project.

The RAP is a simple but very strong and systematic tool to assess irrigation scheme
performance, which was jointly developed by the Irrigation Training and Research
Centre (ITRC) of California Polytechnic University and FAO in the late 1990s and
since then has been successfully used by FAO and the World Bank in various Asian
countries to appraise several irrigation projects.

The methodology uses modern concepts of canal operation and water use efficiencies
and is based on the understanding that the irrigation systems operate under a set of
physical and institutional constraints and with a certain resource base. The systems are
analysed as a series of management levels, each level providing water delivery service
through the system’s internal management and control processes to the next lower level,
from the bulk water supply to the main canals down to the individual farms or fields.

With the service quality delivered to the farm under economic, agronomic constraints,
the system and farmers’ management produces results (crops yields, irrigation intensity,
water use efficiency etc.), while symptoms of poor system performance and institutional
constraints are manifested as social chaos (water thefts, vandalism), poor condition of
infrastructure, poor cost recovery and weak water users associations.

The RAP allows qualified personnel to systematically and quickly determine key
indicators of irrigation projects. The RAP can generally be completed with two weeks
or less of field and office work provided that some readily available data on the project
have been organised by the project authorities in advance.

Key performance indicators from the RAP help to organise perceptions and facts, hence
facilitate informed decision regarding
e The potential for water conservation within a project,
e Specific weakness in project operation, management, resources, and
hardware,
e Specific modernisation actions that can be taken to improve project
performance.



Furthermore, it also provides initial indicators that could be used as benchmarks in order
to compare improvements in performance of the system once Modernisation plans are
implemented. A good assessment of current situation gives a clear idea on where
situation must be improved and helps in prioritising the areas for improvements. The
RAP could also be used to compare the performance of the different projects.

The RAP is considered useful for IIEPF as it provides good indication, in relatively
short time, of the constraints and bottlenecks in the system and thus helps in identifying
options for improvements at different levels of the irrigation system. Among other
things, it gives information on the following:

e Water allocation and distribution practices;
Operation rules and procedures;
Irrigation efficiencies (conveyance, field, overall project efficiencies);
Physical infrastructure (hardware) of the system;
Involvement of water users in the decision making process (stakeholders
involvement).

All the above-mentioned information is a part of the detailed data collection work of
IIEPF, thus the information from the RAP will complement the data collection and
measurement work of IIEPF. Then IIEPF conducted the RAP training workshop and
the RAPs themselves in each selected irrigation scheme twice during the project’s life.
e Once at the beginning of the project, before the field data measurement work
starts; and
e Second time when field data measurement work ends.

These activities were fully supported by FAO Regional Office of Asia and the Pacific
(FAO-RAP) under the collaboration framework agreed between MRC and FAO-RAP.
Two FAOQ experts (Mr. Thierry Facon and Dr. Chen Zhijun) joined these activities as

lecturers and trainers.

2. Overall schedule

A four-day workshop in Vientiane was followed by six days (composed of two days
field observation, another two days for data input, analysis and reporting in general and
additional two days for transportation except in Lao PDR). The RAPs in four member
countries were carried out from the middle of July to the end of August 2006.

Outlined schedule of each activity is as follows:

Table 1: Overall schedule

Duration Venue Resource persons
Workshop 18 to 21 July 2006 MRC conference room Mr. Facon & Dr. Chen
Lao PDR 24 to 27 July 2006 Nam Houm project, Vientiane Dr. Chen
province
Cambodia 31 July to 5 August Komping Pouy project, Dr. Chen
2006 Battambang province
Thailand 7 to 12 August 2006 Huay Luang project, Mr. Facon
Udonthani province
Viet Nam 21 to 26 August 2006 Longhai district, Go Cong project, | Mr. Facon
Tien Giang province




3. RAP training workshop

3.1 Agenda and Participants
This four-day workshop basically included four sessions a day, two in the morning and
two in the afternoon. The first two days were mainly spent on general information of
e What is the irrigation system modernisation and why it is important,
e Water control methods in order to realise irrigation modernisation, and
e Modern concept of water balance, irrigation efficiency and productivity
including multiple use of irrigation water.

Last two days were mainly spent for the RAP itself, which included:
e Qutline of the RAP,
e How to interpret indicators from the RAP,
e How to set up modernisation plan from the RAP result, and
e Reviewing filled the RAP worksheet prepared by the participants.

Workshop agenda is attached as Annex 1.

A total of 22 participants attended the Workshop. These included four (4) participants
each from member countries, two (2) resource persons from FAO-RAP, one (1) from
FAO Lao PDR office and two (2) professional staff and one (1) support staff from the
MRC Secretariat.

A list of the participants is given in Annex 2. (Dr. Tu and Dr. Vitoon were absent,
although listed.)

3.2  Opening remarks
The workshop started at 9:00 on Tuesday, 18 July 2006, in the MRC conference room,
Vientiane, Lao PDR with an opening statement prepared by Dr. Dao Trong Tu, OPD
Director of the MRCS. Since Dr. Tu and other senior staff of AIFP were unfortunately
on mission, Mr. Okudaira, on behalf of Dr. Tu, read out the statement.
The statement quickly reviewed the objective and the progress of the project, and then
explained two major purposes of this workshop as:

e Contribution to disseminate the RAP to member countries, and

e Expectation to apply the RAP to the IIEPF field activities.
The statement was concluded by the appreciation to FAO and their kind cooperation to
the project.

This statement is in Annex 3.

3.3 Initial assessment of development needs
Prior to the presentations, a questionnaire was distributed to all the participants. This
questionnaire was asking three questions as:
e Major objectives to achieve through irrigation system performance improvement,
e Main issues or problems to reach those objectives, and
e Priority actions to achieve those objectives.



The questionnaire, answers and their summary are shown in Annex 4.

15 responses were received. In the result table, the figure means the number of
responses. ‘“National” means the response from the national level viewpoint and
“project” means the one from the project level.

Regarding measures to achieve improvement of irrigation system performance, answers
from Thai participants varied widely from system level management issues for water
distribution to social issues such as water fee collection, income generation of water
users and environmental issues. Answers from Vietnamese participants mostly
concentrated on how to secure water supply including efficient and economical water
use. Their answers also cover environmental aspects. As the Lao Government is
enhancing PIM (participatory irrigation management) through WUG (water users’
group), their answers put emphasis on improvement of water distribution and
enhancement of WUG. Cambodian participants put more emphasis on physical
(infrastructure) improvement for water resources development than other three countries.

Insufficient water resources and incomplete irrigation system are a common constraint
of all the member countries. Lao PDR again emphasised the weakness of WUG,
farmers’ participation and contributions (on water fee) and a weak supporting system of
scheme operation including supporting WUG. Answers from Thailand also had the
same tendency to point out weak irrigation management system including farmers’
involvement.

As Thailand is a relatively developed country in the region, their objectives for
irrigation development is more diversified than other three countries. Through all the
questions, Lao PDR puts emphasis on WUG as the key irrigation policy of the country,
while Cambodia tended to focus more on physical aspects.

3.4 Presentation

3.4.1 Introduction of the Workshop

The first presentation was delivered by Mr. Facon, and introduced and overviewed
purposes of the workshop. Mr. Facon referred to the IIEPF project document,
especially “Background and Justification” of the project, and emphasised that:

e Regarding irrigation systems in the region, little evidence on their
performance is obtained, thus understanding of actual irrigation performance,
such as irrigation efficiency, is the first and essential step for system
modernisation,

e As irrigation water in paddy fields is used for multiple purposes rather than
simple crop production, modernisation should take this multi-functional role
into account, and

e Once present constraints and bottlenecks are clearly understood, then
improvement for modernisation can be planned and carried out.

He also briefly reviewed:
e The essential concept of the RAP and its detail in terms of technical aspects,



e How the RAP contributes to irrigation system modernisation through
evaluation of system performance, which includes,
o Modern water balance concept,
o Analysis method of obtained data,
o Interpretation of the RAP indicators, and
o How to make recommendations to improve systems.

The presentation handout used for this session is available in Annex 5.

3.4.2 Evolution of Irrigation system modernisation
Dr. Chen made a presentation on what comprises a modern irrigation system.
e He revealed the constraints of traditional irrigation system as:
o No control filling the gap between rainfall and evapo-transpiration,
o Proportional distribution system without reflection of changing
demand from command areas,
e He highlighted the requirements of modern system as:

o Storage for flexible water supply,
o Flexible water supply reflecting demand, and
o Efficient water use, i.e. high irrigation efficiency.

Then he concluded that analysis of traditional irrigation systems, recognition of
constraints and identification of gaps between present and required functions of the
system were the steps of modernisation. To summarise, “Supply driven to demand
driven” is the key concept of modernisation.

The presentation handout used for this session is available on
http://www.watercontrol.org/training/itrc/Evolution%20Modern/page_001.htm

Most of the presentation handout used at this workshop is also available on
http://www.watercontrol.org/training/itrc/contents.htm, unless it is attached as an Annex.

3.4.3 Lessons learnt from previous RAP activities in the region

The first afternoon session of the first day presented by Mr. Facon focused on the RAP,
its historical background of why it is needed, interventions made by FAO, its
application to the South East Asia region, outline of the RAP and the steps needed for
assessment and application, and case studies with photos.

The presentation handout used for this session is available in Annex 6.

3.4.4 Irrigation project modernisation

Concept of service
These two sessions were made as a consecutive presentation from the first day
afternoon to the second day morning by Mr. Facon.

This presentation started from the explanation of vocabulary used for modernisation.
Some of the words and terms he defined and explained briefly were: “Check Structure”
“Turnout” “Manual & Automatic” “Remote, Remote Monitoring, Remote Control &



Local Control” “Flow measurement” “Flow Control” “Upstream Control &
Downstream Control” “Water Delivery Service.”

Most of these terms are familiar to irrigation engineers, but some of them, such as
Remote Monitoring and Remote Control, were not familiar to the participants.
Definitions and brief explanations of this terminology can be obtained from
http://www.watercontrol.org/training/itrc/Vocabulary%20for%?20canals/page 001.htm.
Mr Facon then moved into what irrigation system modernisation is. The presentation
emphasised that the major reason for irrigation projects to exist was to serve the farmers,
the obligations of irrigation engineers were to have vision and to plan ahead for the
service farmers would need, because farmers may not fully understand modern
irrigation technologies, and advancements were required by various external pressures
related to the environment.

Irrigation modernisation was explained as a process of technical and managerial
upgrading of irrigation schemes, but not a single action nor specific type of hardware.
The modernisation process is, as the presentation explained , to identify the present
conditions, to define objectives, to develop a plan and to progressively implement the
plan.

The benefits of modernisation were crop yield improvement, reduced environmental
degradation, and financial self-sufficiency, easier operation of the project and less social
conflict.

More detail can be obtained from
http://www.watercontrol.org/training/itrc/Intro%20t0%20Modernization/page 001.htm

3.4.5 Water management and control

This presentation by Mr. Facon was composed of four slide shows obtained from
http://www.watercontrol.org/training/itrc/Upstream%20Control%20part%201/page 001
.htm
http://www.watercontrol.org/training/itrc/Upstream%20Control%20part%202/page 001
.htm
http://www.watercontrol.org/training/itrc/Upstream%20Control%20part%203/page 001
.htm
http://www.watercontrol.org/training/itrc/Upstream%20Control%20part%204/page 001
-htm

which dealt with hydraulic issues. Upstream control was used as an example to explain
how to control flow rate through the canal system.

Firstly, the necessity of water level control was explained to ensure constant water
delivery to outlet. Then the function of check structures (such as cross regulators) was
explained and how to reduce travel time when flow rate has fluctuated. How the
accuracy of flow measurement is different between weir and orifice was also explained.
Then several types of check structures and methods (or facilities) of flow measurement
were introduced with their advantages and disadvantages.

3.4.6 Water Balance
This presentation by Mr. Facon explained the modern concept of water balance
accounting, incorporated in the IIEPF project, with comparison to classical water



balance. A simple and easily understandable presentation can be obtained from
http://www.watercontrol.org/training/itrc/Water%20Balance/page _001.htm

The key concept of this presentation is to compute water inflow and outflow of a
predefined three-dimensional spatial boundary within an appropriate temporal boundary
(three to five years average computation was recommended.)

The presentation pointed out that errors under classical water balance were non-or
improperly defining of spatial and/or temporal boundaries, then it added some rules for
water balance accounting “to keep things in perspective”; “to identify confident

intervals”; “to use multiple years of data”; “to count water once only, not to double
count” and “to be careful with assumed values.”

Figure 1 represents the concept of water balance with its components.
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Figure 1: Water Balance Components

3.4.7 Multiple use of water
This presentation by Mr. Facon was made replacing the originally planed presentation
of “Irrigation efficiency and productivity” as the last session of the second day.

This presentation cited results of research in Sri Lanka. The presentation citing various
examples of multiple use of irrigation water (such as domestic use, animal husbandry
and fisheries) through impressive photos, and then focused on an irrigation scheme in a
semi-arid area located in the southeast part of Sri Lanka. The illustrations revealed a
good comparison within and outside of the scheme command area. Outside the
command area was covered only by bush because of scarce rainfall. On the other hand
a lot of big trees grew within the command area thanks to water supplied by the



irrigation scheme. A water accounting analysis of the Kirindoi Oya irrigation scheme
shows that in 1998 48% of water supplied comes from rainfall and 52% from irrigation
and 23% is used for irrigation of 8,600ha of rice field, 44% are consumed by 15,500ha
of forests. Fallow land consumes 8% and 6% is lost by evaporation, 16% is counted as
run-off to the sea and 3% is as excess drainage to lagoons. People in this area gain
major benefits from the forest and trees, which the irrigation system supports indirectly.
In 1998 the area introduced irrigation system modernisation. This included
introduction of a dispersed management system with a reinforced communication
system and recycled use of drainage water. As a result, the scheme achieved irrigation
intensity rises from 140% to 200% and generated US$4 million per year with less than
US$100,000 per hectare of investment.

The presentation also briefly introduced another example of scheme modernisation in
France in 1980. The scheme originally had low irrigation efficiency and improvements
were proposed. However the analysis revealed that infiltration contributed to recharge
groundwater in this scheme. So the modernisation plan was adapted to maintain surface
irrigation upstream to allow groundwater recharge and to introduce drip irrigation
downstream, supplied by pumping from groundwater.

A presentation handout used is made available in Annex 7.

3.4.8 Issues of scales in water productivity
- A case study of Zhanghe irrigation system, China -
The first presentation on the third day made by Dr. Chen started with several examples
of water saving irrigation (WSI) practices in China, and followed to background of a
case study as below.
1. How the on-farm water saving irrigation techniques saves water?
Reducing in application of irrigation water to the field allows reduction in field
water input and reduction in percolation and seepage.

2. What’s the impact to overall system?

Less well understood, because the percolation and seepage flowing out of fields
(without being depleted by rice) can be reused at some points in the irrigation
system.

3. In order to understand if and how farm-level WSI techniques scale up basin-
level savings, a case study was conducted in a typical large-size irrigation
system with intensive rice area — the Zhanghe irrigation system.

The presentation introduced the Zhanghe irrigation system, the methodology of the
study, and Intermittent Submerged Irrigation practice for WSI at the study site. The
study concluded that at on-farm level there was: “No significant yield difference
between WSI and traditional irrigation, but higher water productivity” and at mezzo
scale “Water productivity of irrigation water dropped sharply” and “Other factors
become important, such as water storage and other non-rice land uses (roads, houses,
trees).” The study also concluded that at sub-basin scale “water productivity of the
reservoir water had increased over time because of ‘Economic and institutional reforms
initiated in 1978’, ‘Shift in cropping pattern from two to one crop of rice’, ‘Volumetric



pricing of water’, ‘On-farm and system WSI practices’, ‘Development of alternate
sources of water (reservoirs, ponds)’ and ‘Recapture and reuse of return flows.””

A presentation handout used is made available in Annex 8.

3.4.9 Introduction of RAP (Rapid Appraisal Process)

The outline and basic concept of the RAP was introduced by Dr. Chen as the second
presentation of the third day.

Presentation material used here is made available on
http://www.watercontrol.org/training/itrc/RAP%20Presentation/page_001.htm

Dr. Chen’s presentation started a question to the participants that “What should we do
for irrigation system evaluation?” What to evaluate, how to evaluate and how to
interpret the results are the key points of successful evaluation, and a standard approach
is required for a reliable result. Dr. Chen recommended the RAP approach.

In addition to the presentation, he added that the RAP could cover irrigation schemes
with 5,000ha to 500,000ha of command area within a few days to two weeks.
Indicators for comparison between different projects and baselines for specific project
improvement were explained as two major functions of the RAP. The RAP provides
external and internal indicators as its outputs.

External indicators mainly show physical performance of the irrigation system by
various values of rating and internal indicators provide evaluation of managerial and
institutional aspects. Another two indicators, IPTRID (International Programme for
Technology and Research in Irrigation and Drainage) indicators and WB (World Bank)
indicators, are also the outputs from the RAP. The RAP is composed of 14 worksheets
in Excel file, which covers entry forms for date related to irrigation water use, such as
command area, estimated irrigation efficiency, crop water requirement, rainfall, planted
area etc. for three years (sheet 1 to 3), output sheet (sheet 4) for external indicators from
sheet 1 to 3, questionnaires to the project office, project employee and water users’
association (sheet 5 to 7), data entry forms for physical and managerial conditions of
four layers of irrigation canal system (i.e. main, secondary, tertiary canals and final
deliveries) (sheet 8 to 11) and three kind of indicators (i.e. internal, [IPTRID and WB)
(sheet 12 to 14). (Please refer to the slide #12 and #26 to #37 for more information.)

3.4.10 How to interpret RAP

This presentation, originally scheduled as the last one of the third day, was conducted
on the fourth day by Dr. Chen.

The presentation referred “RAP and Benchmarking, Explanation and Tools” is available
on

http://www.watercontrol.org/tools/rap-eng-2002/contents.htm

especially “Summary of the Interpretation Process” from
http://www.watercontrol.org/tools/rap-eng-2002/RAPeng2002p10.htm#summary

The key steps for modernisation were summarised as
1. Eliminate the discrepancy between “actual” and “stated” service.
2. All levels of staff must understand and adopt the “service mentality.”
3. Examine instructions that are given to operators, and modify them if needed.
4. Understanding of what actually happens in the monitoring system.



Communications at all levels.

Mobility of staff through better roads, motorcycles, trucks, etc.

Flow rate control and measurement at key bifurcation points.

Existence of recirculation points or buffer reservoirs in the main canal

system. “Loose” water control may be very adequate in the main system”

9. Improved water level control throughout the project.

10. Re-organisation of procedures for ordering and dispersing water.

11. Remote monitoring of buffer reservoirs, drains, and tail ends of canals.

12.  Remote manual control of flow rates at the heads of the main canal, and
heads of major off takes (turnouts) from the main canal.

13. Provision for spill, and the recapture of that spill from ends of all small

canals.

LN O

3.4.11 Making a Modernisation plan

After the explanation of the RAP itself and how to interpret the RAP outputs, the
presentation stepped forward to how to set up an irrigation modernisation plan based on
finding from the RAP. Presentation material is available on
http://www.watercontrol.org/training/itrc/Making%20modernization%20plans/page_00
1.htm

The presentation started by providing four key concepts for better irrigation service;
adequacy, reliability, equity and flexibility, and their definitions in the case of irrigation
and drainage. Then it continued to list tools for water control to realise that service as:
water level control, flow rate measurement, flow rate control, a communication system
and reservoir storage. For modernisation, the presentation suggested selecting the
simplest option with good performance for structure type selection and to concentrate
problems at the ends of the canals. “Responsiveness” was emphasised as requirement
of modern irrigation system to provide better service and then importance of
communication in each level was also underlined. The presentation concluded by
illustrating several typical modernisation actions. (For detail, please refer from page 51
to 58 of above web site.)

4. Initial assessment of the pilot schemes in four member countries

4.1 Introduction

Following to the RAP training workshop on 18-21 July 2006 in Vientiane, the initial
scheme assessment by the RAP was conducted at the pilot project site in each member
country. This work was conducted by selected members of IIEPF field observation team
of the countries in cooperation with 2 resource persons from FAO and with facilitation
by AIFP/MRCS. The members are listed in Annex 9. Some IIEPF field observation
team members who had not been trained at the RAP training workshop were also
invited to this assessment in order to get familiar with the RAP fieldwork practices.

The purposes of this activity were as follows.
¢ Initial assessment of performance level of the pilot schemes based on currently
available data
e ldentification of missing data to complete the final RAP
e On the job training to follow up the RAP training workshop
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e ldentification of options for scheme improvement

4.2 Procedures of fieldwork

Prior to the fieldwork, a discussion was held to fix the schedule of observation and to
confirm preparation including appointments with representative farmers in advance. The
detail is given in Annex 10.

The field observation started from interviews with the project staff regarding their
service to irrigation water users in general and moved to check actual conditions in the
field from main canal level down to secondary, tertiary, and farm ditch canal level. At
each level, physical conditions of irrigation structures and canals were observed and
farmers were interviewed concerning their satisfaction with the services provided by the
irrigation project.

4.3 Scheme Outline

Initial assessment was conduced at pilot schemes, one in each member country. These
are Komping Pouy project of Cambodia, Num Houm project of Lao PDR, Huay Luang
project of Thailand, and Go Cong project of Viet Nam. The location of these 4 irrigation
projects is shown in Figure 2.
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Figure 2: Pilot Project Locations
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4.3.1 Komping Pouy Irrigation Project, Cambodia

Q) Outline

The system was initiated during 1975-1979 with national budget. The project is located
in Ta Ngen Village, Ta Kream Commune, Banan District of Battambang Province. It is
located approximately 32km west from Battambang town. A schematic plan of the
project with photos of major facilities is given in Figure 3 below.
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Figure 3: Komping Pouy Irrigation Scheme

(@) Physical Conditions

The reservoir is surrounded by Ta Ngen and Komping Pouy mountains with original
designed capacity of 110 million cubic metres (MCM). However, the survey conducted
in 1999 found that the reservoir had only 90 MCM. Recently the diversion weir was
constructed to deliver water from the Mongkol Borey River to the reservoir via a 13km-
long canal . These additional structures contribute to increase inflow into the reservoir
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and secure storage with maximum use of the reservoir capacity. The dam is an earth
type measuring 6.5 km long, 5 to 8 m high, and 10 to 20 m wide. There are 2 main
intakes: the right main canal intake has 10 gate structures and the left main canal intake
has 8 gate structures. The right main canal is considered as the most important structure
as it has the potential to irrigate large paddy fields up to 10,500 ha. While the left main
canal, which has not yet been rehabilitated, has a potential irrigated area of 3,000 ha.
Figure 3 shows only the right main canal and its command area.

At present only the right main canal, which was rehabilitated in 2002, is in operation,
while the left main canal is permanently closed. The rehabilitation of the right main
canal was divided into 3 zones: up-stream zone (with command area of 700ha) and
middle-stream zone (1,200ha) supported by Australian government, and down-stream
zone (950ha) supported by Japanese government. The end of right main canal will be
extended 9km to provide an additional irrigation area of 2,200 ha in the future.

The second dam extends westward from Ta Ngen Mountain and is 7.5 km long, 3 to 4
m high and 4 to 5 m width. It is equipped with 4 outlet structures supplying water to a
small area of paddy fields in the south of the reservoir.

3 Irrigation Practices

Irrigation water supplements water requirements for a total of 3,500 ha of rainy season
crops and fully supplies 2,850 ha of dry season crops through the main canal of 9.02 km
and 3 secondary canals with a total length of 29 km. Although it was expected that the
rehabilitation work would make it possible to cover whole 2,850 ha, only 800ha could
be irrigated in 2005 dry season due to limited storage in the reservoir. For the 2007 dry
season, from February to May it is expected that the full 2,850 ha can be irrigated.

In the 2005, the yield was 3 tonnes/ha in the wet season and 4 tonnes/ha in the dry
season. The water fee rate was US$10 per ha.

(@) Management

The project is owned by Battambang provincial irrigation office under supervision of
the MOWRAM. The Farmer Water Users Community (FWUC) plays important role in
the operation and maintenance works in association with MOWRAM staff assigned to
the province.

The organisational chart of the project management is shown in Figure 4.

Apart from the main intake, other gates at 16 intakes of tertiary canals are operated by
Water Users Groups (at each intake, one WUG is established to be responsible for
intake operation and management). Water distribution at farm level is the responsibility
of sub-units of WUGSs. The project has 96 sub-units with 1,200 members in total.

The FWUC is responsible for whole project management activity under the supervision
of the MOWRAM. Before every cultivation season, the MOWRAM staff hold meetings
with the community and heads of WUGSs to make plans on crop planting, structure
maintenance and water distribution. The schedule for operating main gates is planned,
discussed and agreed by MOWRAM, FWUC and farmers at this community meeting.
The FWUC has 3 main activities: operating the main gate according to the planned
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schedule; coordination with MOWRAM; and monitoring water distribution.
Management of the lower system including operating gates along the main canal is
conducted by the head of each WUG. The head of each WUG also collects water fees
from members and submits them to FWUC for system maintenance.

The project faced a shortage of irrigation water in the dry season, which resulted in
insufficient water fee collection. Only 50% of total areas contributed water fees in the
2005 dry season, due to insufficient and non- timely water distribution. Low collection
rates are especially observed at the areas located far from the main canal.

Ministry of Water Resources and Meteorology

(MOWRAM)
|
Farmer Water User Committee
(FWUC)
‘wug1]| wusi| [wues| [wue4]..[wucie| -1swues
| unit1 | | unit2 | | unit... | | unit1 ] Unit2 | [unit.. | e = 96 Units

Figure 4: Organisation Chart of Komping Pouy irrigation project
4.3.2  Num Houm Irrigation Project, Lao PDR

@ Outline

The Num Hum irrigation project is a gravity irrigation system located around 35 km
north of Vientiane on Road 13. The schematic map of the project with photos of major
facilities is given in Figure 5. The command area covers Naxaythong and Xaythany
districts with total planned command area of 2,400 ha. The beneficiary families live in
17 villagers with a total of 19,879 people.

The purpose of the scheme is to supply water mainly for dry season cultivation and asc
a supplement for wet 