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Final Report of the IIEPF

1. Summary of major findings

This project was funded by the Mekong River Commission under the Framework of
Programme to analyze and evaluate water and ecosystem in Asia paddy fields. This Final
Report has been prepared by study Team of the Ministry of Water Resources and
Meteorology (MOWRAM), Ministry of Agriculture, Forestry and Fisheries (MAFF) and the
Provincial Department of Water Resources and Meteorology (PDWRAM) Team in
Battambang province in collaboration with Cambodia National Mekong Committee (CNMC)
in order to address about the Improvement of Irrigation Efficiency on Paddy Field in
Battambang province, Cambodia. The task was conducted under the general guidance of the
Mekong River Commission (MRC).

Water in Cambodia is used for agriculture, industry, hydropower, navigation, and tourism.
The estimated total quantity used each year is 750 MCM/year, of which 95% (about 710
MCM/year) is used for irrigated agriculture. There is very little reliable information on the
quantities used for other purposes. Groundwater potential for irrigation is an integral aspect of
Cambodia’s water balance, and provides a substantial natural storage of water that may be
available to provide a year-round source of water. The cultivated area under wet and dry
season crop production in 2003 was about 2.3 million hectares; and recently, cultivated area
increases about 2.5 million hectares.

The wet and dry season paddy fields in Battambang province which locate in Northwest part
of Cambodia face severe and growing challenges to the rapid growing demand for water
resources. Improving the efficiency of irrigation is achieved by better matching application of
water to crop needs in terms of both timing and quantity. Most of the available evidence in
the region on water use efficiency is mainly based on experimental trials for mono-crop
systems. Thus, it does not precisely reflect the complex production decisions at the farm
level under different environmental, technological, and economic conditions. Information on
on-farm water use efficiency is limited or is not available at all in Cambodia.

To address the irrigated agriculture issues, the Royal Government of Cambodia has the
following strategies and policies:

1- To provide farmers with the quantity of water they need, when and where they
need, at a cost that they can afford.

2- To provide farmers with: the quantity of water within the limit of available water
resources, technology on O&M, and financial resources for investment;

3- To promote, where justifiable on economic or social grounds, the rehabilitation and
construction of irrigation, drainage, and flood management infrastructure, in order to provide
sufficient water for agricultural production and to alleviate the adverse consequences of
excess water.

4- To promote the development and extension of water management technologies that
are particularly suited to rain-fed agricultural areas, such as water harvesting, improvements
to the moisture-holding capacities of soils, use of farm ponds, and sustainable extraction from
groundwater.

5- To strengthen and expand Farmer Water User Communities, to enable them to
participate in water management and allocation and to maintain irrigation infrastructure with
effectiveness and sustainability.
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The main objective of this study is to assess on-farm water use efficiency under rice crop by
using irrigation system conditions. For the purpose of this study, water use efficiency is
defined as the ratio of the required amount of water used to the amount of water used by the
plant. A methodology for the assessment of on-farm water use efficiency is presented within
the framework of mono-crop production system (only rice).

This Final report covers the results of field data collection and observation on farm water use
efficiency in the rice paddy fields such as: Evaporation, Evapo-Transpiration, Percolation,
rainfall, flow measurement, crop productivity etc.

The field data collection and observation on farm is considered very useful for improvement
of irrigation efficiency on paddy fields in the Cambodia as it provides a good data and
information to create the planning in management and operation of irrigation system.

The Final report consists of three volumes:
Volume 1: Main Report
Volume 2: Raw Data in Dry Season
Volume 3: Raw Data in Wet Season

1.1 Results from field observation and analysis

According to the Terms of References (TOR), Ministry of Water Resources and Meteorology
(MOWRAM) and PDWRAM conducted the field data collection and observation on the
water use efficiency under rice cropping by using gravity irrigation system from the reservoir
conditions. Some results of data collection and observation found from the research were
described as follow:

- Rice is the most important crop in the project area during wet and dry season in
Battambang Province,

- 100% of cultivated Paddy field in the pilot site has relied on rice growing only. In
dry season, it was started from February and harvested in June; and in wet season,
it was started from June and harvested in December with the average productivity
yield of about 3 tones per hectare,

- Farmers have continued to grow the traditional long season varieties during the
wet season(150 days), harvested at the end of December or in early January;

- In the dry season, farmers who receive water can grow second crop which medium
variety is used and grown immediately after the harvest of the wet season crop.
The production of medium variety is harvested in April and early May;

- The irrigated water supply to the rice crop is used from the reservoir by gravity
through intake which has10 gates structure,
- Catchment area of Kamping Pouy reservoir A = 347 km?, and water storage
volume W = 110,000,000m?,
- The length of main earth dam is about 6.5Km with the height varies from 3 to
6m and width varies from 6 to 15m. It has two main intakes:
1-Fist intake- The right main canal intake with the 10 gates structure and with
total irrigated area of about 10,500ha; This intake is the most important
structure for providing water to the rice paddy fields in the downstream of the
reservoir and
2-Second intake— The left main canal intake consists of 8 gates structure.
Recently, this intake has not been rehabilitated yet (No function).The total
irrigated area is about 3000ha,
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- The length of second earth dam is about 7.5Km with the height varies from 2 to
4m and width varies from 3 to Sm. It has 4 outlet structures to supply water for a
few of paddy fields in the south of the reservoir,

- One main canal with the length is 9 km and the bottom b =5m,

- Three secondary canal N1, N2 and N3 which the total length of them is 27 km,

- Total actual irrigated area which was conducted in the period of study in the dry
season is 1452.5 ha and in the wet season is 2,518.37ha,

- In this year, the Kamping Pouy irrigation systems receive more water than
previous year cause by the heavy rainfall. The amount of rainfall from February to
December 2007 was estimated around 1336 mm,

- The average of crop water requirement: Dry 6.88 mm/day, Wet 5.11 mm/day,

- The average of percolation: Dry 2.62 mm/day; Wet 1.72 mm/day,

- The land preparation : 5.6 mm/day,

- The irrigation water requirement :Dry 11098 m?/ha , Wet 1197 m*/ha

- The total scheme water requirement: Dry 16.12 MCM ; Wet 30.15 MCM

- The volume of water diverted to the system: Dry 23.50 MCM; Wet 29.59 MCM,

- The volume of water delivered to the field : Dry 13.85 MCM; Wet 14.61 MCM,

- Conveyance efficiency: Dry 72.54% ; Wet 84.15 %,

- Opverall project command area efficiency: Dry 72.38% ; Wet 86.28%,

- The average yield: Dry 0.371Kg/m?;, Wet 0.33 Kg/m?,

- The water productivities: Dry 0.023 kg/m?; Wet 0.28Kg/m?,

- The unit price of rice per tone: 210$/T,

- The total price of rice in Dry season 1,133,167.87% and in Wet season
1,781,192.738.

1.2 Issues raising during field observation works

During the field observation in the Kamping Pouy Irrigation system in the dry and wet
season, there were some issues occurred as follows:

- The period of rice cultivation in the Kamping Pouy irrigation scheme was not on
the same time. For better condition of cultivation and for the study, it should be
grown on the same time in the scheme. But this suggestion might not be accepted
by farmers because they have different of interest in deciding the cultivated period
due to their own times and activities,

- In the dry season, there are too heavy rain if compare to the previous dry season,

- The main road that reaches to the irrigation scheme faces some difficulties such as
big hole caused by a lot of rain in this year,

- The farmers does not strongly participate to work and answer all the questions that
is given by the study team, because they think that it is no useful and no benefit to
them,

- The farmers does not strongly consider in monitoring or controlling water in their
paddy field as well as in the scheme,

- Recorded irrigation period and field water level, Evapo-Transpiration, percolation
data at 6 stations are not achieved high accuracy as expected; sometimes mistakes
occurred due to unexpected condition such as heavy rainfall which make water
level in the paddy field higher than the top of the Tank and flow into the Tank,

- Seepage from the siphon to the paddy field,

- Some canals have little flow caused by the slope of the canal very small.
Therefore, the flow measurement is not well accurate.
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1.3 Recommendations for field work improvement

Based on the field experience and some activities, which were conducted in the study in wet
and dry season, we recommend and propose for the improvement of the project for the future
are as follow:

- The current meter needs to be controlled for its accuracy before measurement;

- The monitoring and collecting all data from the 6 selected pilot sites need to be
improved,

- Encourage farmer participation in the field data collection by proving some
interest or other incentive such as money....,

- Before collecting field data, the study team should provide some basic training
activities to the farmer or key persons such as the procedures and guidelines of
format recording , reading the scale which is putting into the tank, using of current
meter etc...,

- All evapo-transpiration apparatus should be installed higher than water level at
least 20cm above the maximum water level in the paddy field; and the place to put
equipment should be made smoothly,

- Wooden bridge that use to measure velocity and collect data should be strengthen,

- The period of growing rice should be on the same time,

- More rain gauge stations should be added,

- Based on the above research, we propose and request that the MRC should add
one more year research in order to have more data for analysis and fill some gaps
that we face in this study.

1.4 Conclusions

It is not expected that the data from the field observation is perfect. Many troubles happened
when we took the data such as crab broke the levee or dike is made a hole, water overflow
into the tank, there are too much rain etc... Therefore, in the process of calculation, we cancel
some data or we do not take it.

These values are significantly for making the distribution plan and could not be said it is good
or bad, because no old data or other standard to be compared with. But from the other
standard in the region the value has been varies from 10000m*/ha to 15000m?ha. Therefore
we assume that this value could be reasonable for this area. From this research, we learnt and
received a lot of data and experience of how to conduct water use efficiency for irrigation and
also for the operation and management of irrigation system.

Kamping Pouy is the best scheme in Cambodia, but the overall command area efficiency
received only 72.38% in dry and wet 86.28%. This value is not yet reach to height efficiency
for irrigation system. So that for the other irrigation schemes in Cambodia we thing that the
efficiency could be less than this because of these schemes were not completed (Insufficient
infrastructures). Therefore we need to improve infrastructure including water management in
the scheme.

In the future, the government of Cambodia (Ministry of Water Resources and Meteorology)
must strongly continue this research from MRC and take the consideration on the collection
of data and information related to the water use in the irrigation systems because it is very
useful for irrigation water use efficiency, preparing water use planning, and also for operation
and maintenance of irrigation system.
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2. Background

2.1 General information of irrigation in Cambodia

Cambodia is bordered by Thailand in the West and by Lao and Thailand in the North, by Viet
Nam in the East, by the gulf of Thailand in the South. The total land area is 181,035Km?,
consisting of 24 provinces, including 4 municipalities and 172 districts. The total population
is about 14.6 million people in 2006, with the growing rate 2.4% and the density of 66 people
per Km?2. The GDP rate is 2928; this is considered as one of the lowest in the world.

Cambodia is amongst the poorest of the South East Asian countries, and this poverty is
overwhelmingly rural. Rural households where agriculture is the primary source of income,
account for almost 90 percent of Cambodia’s poor. Options for rural employment outside of
the agricultural sector are very limited. Although agriculture accounts for 40 percent of GDP,
the growing rate is slow as 2.4 percent/year on average (and with high variability) over 1996-
2001; improved agricultural productivity and greater diversification of income sources have
been identified at the core of strategies to raising rural incomes.

Rural issues feature prominently in the second National Socio-economic Development Plan
2001-2005 (NSEDP 2001-2005) and the National Poverty Reduction Strategy (NPRS 2001-
2005), particularly in regard to improve small farmers productivity and market access. These
documents identify the most important contributors to low rural incomes. In Cambodia as low
agricultural productivity, inadequate rural infrastructure, poor marketing and distribution
systems, inadequate access to credit and land, and lack of alternative income generating
activities. In effect, this scenario provides the broad scope for any intervention by the
government in the agriculture/irrigation sector.

The Government’s Rectangular Strategy has emphasized establishment of an appropriate
macro-economic environment, land tenure regime, community resource management through
greater ‘decentralization and deconcentration’, and investments in irrigation and agricultural
support services (research and extension, input markets development, market information and
infrastructure, rural finance, etc.) to allow for the diversification of agricultural production
into higher value products (industrial crops, livestock, fisheries, niche products, etc) and,
more broadly, the diversification of the rural economy. While the NSEDP II and NPRS
emphasize a strong focus on small farmer holdings, the RGC has also continued to promote
large concessions to private sector agricultural operations and thereby establish a ‘mix’ of
farming operations that RCG sees as important in spreading skills and encouraging crop
diversification and marketing issues.

Cambodia is an agricultural country in which 85% of the population consists of farmers.
After establishment of MOWRAM in 1998 irrigated area was only 18% (407,000 ha) of total
cultivated area (2,253,000 ha) and in 2004-2005 irrigated area was increased more reach to
25% (594,000 ha) of total cultivated area. By year 2010 the RCG has planned continue to
increase irrigated rice area to 35% (773,320 ha) of total cultivated area and at the same time
increase the total rice production to 5 million metric tons with an average yield of about
2.5t/ha. Approximately 82% of the total cultivated area is fully dependent on rainfall, but
given the temporal variability of rainfall patterns crop production is often threatened by
drought almost every year, so that the production of supplementary crops is not possible. If it
may be said that Cambodia has attained food self-sufficiency, food security is still a goal to
be achieved. Irrigation plays a key role in the efforts to achieve this goal, which is part of the
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overall national goal of poverty reduction through socio-economic development. Given the
high irrigation potential, there is ample scope for irrigation rehabilitation and for the
development of irrigation in short, medium and long term.

In Cambodia, rainfall is concentrated in the wet season, often disrupted by a 2 - 3 week dry
spell and inundation by floodwaters from the Mekong River and its tributaries. Rice
cultivation techniques are directly related to the flood regimes of rivers, being classified into
five types: (1) rainfed lowland rice, (2) rainfed upland rice, (3) floating rice, (4) dry season
rice on the receding water table with supplemental irrigation (recession rice), and (5)
supplementary irrigated dry season rice. While the areas of floating rice are declining, the
areas of recession rice are increasing in the major flood plains.

2.1.1 Policies and strategies of irrigation development and water use

The irrigated agricultural policy of the Cambodian Government is to improve agricultural
productivity and water management, thereby enabling the agricultural and water sector to
serve as dynamic driving force for economic growth and poverty reduction. The
Government of Cambodia will invest substantial domestic resources to promote irrigated
agriculture to bolster economic growth, create employment and generate income in the rural
areas, and ensure nutritional improvement, food security and expansion of agricultural
exports.

The Government will create a favorable environment conduciveness to private sector
participation in the irrigated agricultural sector by accelerating the land distribution and the
insurance of security land titles within social land concession framework, particularly in the
rural area. The government improves water resources management and irrigation facilities by
construction or rehabilitation the existing irrigation systems, establish and strengthen of
farmer water user communities in order to reduce some responsibility in the operation and
maintenance of irrigation infrastructures such as repair the water gate, repair the secondary or
tertiary canal.

To address the irrigated agriculture issues, the Royal Government of Cambodia has the
following strategies and policies:

1- To provide farmers with the quantity of water they need, when and where they need
its at a cost they and the wider community can afford, and within the limits of available water
resources, technology, and financial resources for investment,

2- To promote, where justifiable on economic or social grounds, the rehabilitation and
construction of irrigation, drainage, and flood management infrastructure, in order to provide
sufficient water for agricultural production and to alleviate the adverse consequences of
excess water.

3- To promote the development and extension of water management technologies that
are particularly suited to rain-fed agricultural areas, such as water harvesting, improvements
to the moisture-holding capacities of soils, use of farm ponds, and sustainable extraction from
groundwater.

4- To strengthen and expand Farmer Water User Communities, to enable them to
participate in water management and allocation and to maintain irrigation infrastructure with
effectiveness and sustainability.
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In June 2000, MOWRAM issued the Policy for Sustainability of Operation and Maintenance
of Irrigation Systems. The policy elaborates the new Participatory Irrigation Management and
Development (PIMD) policy and states that its objectives are:

1- To ensure effective and sustainable management of irrigation systems,

2- To promote food security and growth of the national economy,

3- To increase the role of farmers and decrease the role of government in the
management and development of irrigation systems,

4- To build capacity of the FWUC to management irrigation systems,

5- To promote awareness among farmers about the policy and facilitate the
management transfer process,

6- To encourage international financing agencies to support participatory irrigation
development,

7- To bring about uniformity and consistency among donors, government agencies and
NGO's in the strategy for irrigation development and management.

This policy statement stresses that future development, rehabilitation or support services will
be done on the basis of requests from and agreement with farmers. It prescribes a five-year
period where the government phases out its funding for O&M and others repair, the farmers
should contribute the fund for the above mention, as the FWUC takes over. The policy also
describes the structure and functions of the FWUC and Water Users Group (WUG). WUG are
the basis for calculating the irrigation water service fee; and the responsibility of government
is to provide training and extension, monitoring and evaluation, environmental assessment
and agency human resource development. The policy statement also includes an example
form to use for water users to apply for membership in the FWUC. Also in June 2000,
MOWRAM issued a brief document that explains eight steps for organizing and establishing
an FWUC. It is entitled, Steps in the Formation of a Farmer Water Users Community.

At present, the sustainable irrigation management and development policy is already adopted
by the government and authorized to the MOWRAM for implementation. Results so far
suggest that the farmers in the flooded area which tend to be more fertile are easier to
organize and more willing to participate in the project operation and maintenance.
Particularly, in the pumped irrigation scheme, the farmers can pay high fee to the FWUC. The
water service fee charges, which the farmers pay for using of water in Cambodia is different
from one to the other scheme, 250 to 450K g/ha for pumping system and 30 to 50 Kg/ha for
the gravity system. But in the poor soil areas and for poor farmers, the government continues
to assume responsibility for operation and maintenance of irrigation system, providing fuel
for running the pumps and assuming responsibility for their repair.

The Participatory Irrigation Management and Development (PIMD) program is being
established in Cambodia in recognition of the need for community participation and
ownership of irrigation schemes in order to achieve operational sustainability. The purpose
for establishing PIMD is the Government’s irrigation transfer (IMT) policy, and associated
policies related to the formation of FWUC in all new or rehabilitated irrigation schemes.

The PIMD program was initiated when MOWRAM issued Decision 306 in June 2000. This
gave the framework for IMT and the formation of FWUC. The Decision included several
important documents related to FWUC policies and guidelines for implementation.

- Circular NO -1 on the implementation Policy for Sustainable Irrigation system
- Policy for sustainable operation and maintenance of Irrigation systems
- Steps in the formation of a farmer water user community.
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The Establishment of PIMD is a long-term objective in the general development and
rehabilitation of irrigation projects in Cambodia.

“Participatory Irrigation Management and Development” means the structure and process
whereby irrigation systems change to be governed by the water users associations (or
communities). This means that water users will have the authority to collectively define what
irrigation services they will receive, who will provide them and at what cost.

The principle of water service fee (WSF):

WSF = (X1 + X2 + X3 + X4 + X5) / Irrigation service area (ha) + 20% of the
increasing rate of output per hectare in irrigation service area

Where:
X1 = Repair and Maintenance of the Irrigation System
X2 = Fuel (in case of pumping)
X3 = Support to the committee of FWUC
X4 = Administration
X5 = Miscellaneous

The collected budget shall be managed as follows:

- The communities must directly keep and manage the funds;

- Prepare accounting records;

- The expense must be on the right targets, invoiced and agreed by
all members of the FWUC;

- Large amount of budgets shall be deposited in the closest bank;

- All expenses shall be inspected by the Provincial Department of
Water Resources and Meteorology (PDWRAM);

- Summarize the income-expense records at the end of the season
and accordingly report to FWUC and the PDWRAM.

- In the first of five years, the government takes responsibility 80% of the O&M
budget and FWUC contribute budget 20% to reach 100%.

- In the second of five years, the government takes responsibility 60% of the O&M
budget and FWUC contribute budget 40% to reach 100%,

- In the third of five years, the government takes responsibility 40% of the O&M
budget and FWUC contribute budget 60% to reach 100%,

- In the fourth of five years, the government takes responsibility 20% of the O&M
budget and FWUC contribute budget 80% to reach 100%,

- In the fifth of five year, the government no longer takes responsibility of the O&M
budget and FWUC takes responsibility 100% of the O&M budget by themselves.

The contribution of O&M budget of FWUC in irrigation water management has three
effects which shown as follows:

The first is the active input effect. After the FWUC is established, the water users
have a sense of ownership in the water projects. Therefore, they actively invest in,
maintain and manage the projects.
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The second is the self-management effect. According to the roles formulated by the
FWUC, the water users are managed by the role and are restrained by law. As a result,
the order in irrigation has been conspicuously improved.

The third is the market effect. The community is the basic water unit. The relationship
between it and the water administrative unit is that between buyer and seller. Under
market rules, they cooperate with and restrain each other, which have produced
excellent results in both improving the quality of irrigation and promoting returns of
water expenditures.

In the Third mandate of the Royal Government of Cambodia, The Ministry of Water
Resource and Meteorology have a special Rectangular Strategy for Water resources
management and development in order to contribute and alleviate the poverty reduction and
increase the living standard of the people, who are in the rural area as follow:

m  Rehabilitate and maintain existing irrigation systems;
m Install the small, medium and large size of pumping stations;

m  Construct the reservoirs and wells in areas far from surface water sources and where
gravity irrigation systems cannot be reached;

m  Organize irrigation programs and water-use communities in order to manage water
effectively;

m  Arrange means for emergency relief during drought and floods;
m  Expansion of irrigation systems; and
m  Train the FWUC and Farmers on operation and maintenance of irrigation systems

2.1.2 Classification and general statistic of Irrigation system

In Cambodia, most of irrigation systems are not fully completed systems. It means that some
irrigation schemes have only headwork or main canal or secondary canal and some reservoirs
(with damage outlet structures) and cannot guarantee the water volume during the cultivation
period. In this fact, the information related to Water use including all scale of irrigation
schemes was not yet formulated. Cambodian irrigation management is classified on three
scales - small, medium and large -, in three major agro-ecological areas - flooded, lowland
and highland. The government defines the scale of irrigation systems in terms of the
command area. Irrigation schemes having a command area of up to 200 hectares are
considered small, a command area of 200 hectares to 5000 hectares is medium, and above
5000 hectares is large. The Ministry of Water Resources and Meteorology (MOWRAM)
inventory shows a total of 2403 irrigation systems, of which 1415 are small, 955 are medium
and 33 are large scale (see annex 19). Types of Irrigation system in Cambodia was divided as
follow:

gravity,

mobile pumping,

traditional lifting,

pumping station,

traditional lifting plus gravity,

gravity plus mobile pumping.
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There is, however, very little double cropping, and most irrigation is only a supplement to
rainfall, because many irrigation systems are not operational due to a lack of maintenance.
Most operational irrigation systems fed by surface water are shallow reservoirs and small
diversions; groundwater is not yet widely used for irrigation.

A. Small Scale Irrigation System: when paddy field <200 Ha

- The system is managed by District Office of Irrigation,

- Where the system is located between two or more districts, it is managed by
Provincial Department of Water resources and Meteorology (PDWRAM),

- The system is operated and maintained by the beneficiaries, with technical
supervision from the PDWRAM.

B. Medium Scale Irrigation System: paddy field from 200 - 5,000 Ha

- Where the system is located at inter-province between two or more provinces, it is
managed by the MOWRAM,

- The system is maintained by PDWRAM in cooperation with the beneficiaries and
MOWRAM.

C. Large Scale Irrigation System: paddy field > 5,000 Ha

- The system is implemented and maintained by MOWRAM in consultation with
the concerned ministries.

In 2006, JICA updated and developed Irrigation inventory by using Arc GIS 9.0 format and
classified by river basins; and irrigated areas were classify by three categories: First category-
the area between 10 - 100 Ha, Second category 100 — 5000 Ha and the third category- the
area more than 5000 Ha. However, with reference to the circular No. 04, the classification of
Irrigation System is classified based on the size of paddy field (Ha); and it is described as
mentioned in the above. The JICA irrigation inventory survey was completed only in four
river basins in the Northwest part of Cambodia (Boribo, Pursat, Dauntry and Battambang
river basin) as a pilot; and the study will be continued to implement to the other river basins
in the whole country later on. This data is available in MOWRAM headquarter.

According to the result of field survey by JICA in 2006, we observe that the functional status
of all existing irrigation schemes is not the same condition. Some are fully functional and
others are partly functional or not functional at all. In this report, we withdraw only irrigation
schemes located in Battambang River Basin. Based on the result by JICA survey, in the
Battambang River Basin, there are 87 irrigation systems stated in three stages (fully function,
partly function and malfunction), that currently serve as complete and supplementary
irrigation on existing areas of 21,951ha in which 21,194ha in the wet season and 757ha in
the dry season; and the total potential areas of 43,494ha in which 41,882ha in the wet season
and 1,612ha in the dry season.

The details of irrigation Inventory data collection of Battambang River Basin in Battambang
province are given in the table 2.1.2
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Table 2.1.2 Classification of Irrigation scheme by JICA 2006

. . Classification Number of Irrigation System
River Basin
10 Ha - 100 Ha 100 - 5,000 Ha > 5,000 Ha
Battambang 66 20 1
Operational Status Existing Area (ha) Potential Area (ha)

No. River Basin Fully | Partly | Mal | Total

func. | func. | func. Wet Dry Total Wet Dry Total

Less than 100ha

1 | Battambang | 10 171 39] 66| 1,159 (469 | 1,628 | 3,532 | 1077 | 4,609

Larger than 100ha

1 | Battambang 4 11 6| 21)20,035|288|20,323 | 38,350 | 535 | 38,885

Total 14 28| 45| 87 21,194 | 757 | 21,951 | 41,882 | 1,612 | 43,494

2.1.3 Present condition of irrigation in Cambodia

In Cambodia, all Irrigation Schemes have been overall responsible by Government through
Ministry of Water Resources and Meteorology (MOWRAM). To ensure the sustainability of
water resources & irrigation schemes, MOWRAM has been established and developed many
water legislations such as: National Water Sector Profile, National Water Resources Policy,
National Water Resources Strategy, Water Sector Road Map, Drafted Law on Water
Resources Management and its Sub-degrees. Moreover, the Participatory Irrigation
Management and Development (PIMD) has been adapting in Cambodia to empower to
Farmer Water User Communities who are directly involved on water use.

The Ministry of Agriculture, Forestry and Fishery (MAFF) together with the Ministry of
Water Resources and Meteorology (MOWRAM) has a target to increase rice production by
18% by the year 2005. This is to be achieved either by expansion of the cultivated area or
increased yields, through better water control and intensification (more likely in the short
term). The Ministry of Water Resources and Meteorology (MOWRAM) has a plan to
increase the total irrigated area by 180,000 ha by 2005 (which are 36,000 ha/year). Current
rates of expansion fall to meet the plan. The most likely means to promote agricultural growth
in the short term can be achieved through minor repair or rehabilitation of irrigation
infrastructure, improved water delivery and maintenance of irrigation schemes and extension
of agricultural support services.

There is a general consensus in the Royal Government of Cambodia (RGC) and among
donors in the agricultural sector that improved management, rehabilitation and modernization
of existing schemes and construction of new irrigation schemes will be the most important
factor for raising agricultural productivity in the future. It is expected that there will be an
increase in yields and total production by 50% for the future need which will have to come
from improved water management and water control in the existing irrigation schemes and
irrigation expansion.

As new irrigation scheme development has a low economic internal rate of return (1-6
percent); the schemes, as large-scale schemes, have serious Operation & Maintenance (O&M)
problems. The estimated potential of irrigated agriculture production is high for small-scale
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irrigation schemes with active community participation. Through FWUC, farmers are trained
in more efficient application of water to crop and improve distribution of water on the
irrigation scheme, in combination with agricultural technology packages, especially balanced
fertilizer use.

Three major rice-cropping patterns are involved with irrigation:

Wet Season Lowland Rice with supplementary irrigation: Local stream or
large rivers are dammed in order to divert water to the field when the
rainfall fails. These areas would otherwise grow rainfed paddy. The area
served by supplementary irrigation is constrained mainly by the lack of
water in drought period. Yields are low (1.5 tons/ha), only slightly higher
than yield on rainfed land. However, since this irrigation is spread out
throughout the country, it represents the main type of irrigation in
Cambodia.

Dry Season Lowland Rice with irrigation: Only a small fraction, about
12%, of the above irrigated land can be irrigated in the dry season because
of the limited amount of water behind dams or from river flow. Without
water, it would not be possible to grow a dry season crop in these areas.
Paddy yield in reliably irrigated areas are higher (1.8-2.4 tones/ha) than
under rainfed conditions as reduced risk of drought which encourages
farmers to invest in inputs and because of higher solar radiations levels in
the dry season.

Flood Recession Rice: This cropping pattern occurs close to the Tonle Sap
— Bassac — Mekong system and relies on natural flooding of water to use in
the field before land preparation. Rice is transplanted or broadcasted as the
water recedes and then irrigated through the growing season using water
held in small reservoir created by low dikes, and in canals. Yields are
higher (2.0 — 2.2 tons/ha) than in rainfed areas for the same reasons as in
the dry season.

Other systems are mainly:
- Polder improvement such as in Prey Noup, which are protected against
salted sea water and benefit from supplementary irrigation,
- Colmatage System in which water fill up in the low land area and swam
area (along the Bassac and Lower Mekong river)

In the past, the management of the irrigation system was the responsibility of the government
at provincial level. However, due to a very tight budgetary situation, the government will no
longer be able to fulfill this role. Plans are underway, which include a transfer of management
responsibility for irrigation systems to farmer water user communities and groups. For new
role, what farmers are expected to take on is to participate more actively in the operation and
maintenance of the hydraulic infrastructure.

Creation of strong Farmer Water User Community (FWUC) to take over irrigation system
management can facilitate better water control, which can in turn facilitate crop
diversification. As a result, more profitable irrigated agriculture can ensure financial viability
of locally-managed irrigation. In 1999, the Government issued the Circular No. 01 on
Implementation Policy for Sustainable Irrigation Systems, which was signed by the Prime
Minister. The main objectives of the establishing FWUC in Cambodia are to:
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- increase cropping areas to improve food security in rural area;

- develop maintenance technique and attitudes to ensure the long-term
sustainability of project structure;

- increase irrigation efficiency and the availability of water for irrigation;

- reduce the dependency of farmers on Government funds and staff for
o&M;

- attract support from international agencies and/or non-government
organizations to assist in further improvement to the projects;

- upgrade the capacity of the farmer water user community on ownership
development and upgrading future irrigation management on transfer to
farmer;

- monitor and evaluate all sub-projects throughout Cambodia to insure
consistencies and improving efficiencies in water supplies;

- develop a national standard for the farmer water user community statute;

- improve project design to achieve optimum use of water for irrigation

2.1.4 Issues related to irrigation water use

The major issues related to irrigation water use are summarized as the following:

(i) Deteriorated irrigation and drainage facilities

Present irrigation and drainage facilities have deteriorated due to insufficient
maintenance works during the civil war. At present condition with lacking of
infrastructures and financial support in this sector, some irrigation systems are
introduced many kinds of methodology to use such as: by gravity, propeller pump,
mobile pump, pumping system and many kinds of traditional lifting (water scope, water
wheel etc.). Rehabilitation of deteriorated facilities is the urgent need to boost the land
productivity.

(ii) Uncontrolled water resources

Although water resources such as rainfall and river runoff are abundant, they fluctuate
seasonally and annually. Low-lying paddy fields suffer from heavy inundation in the
wet season and water shortage in the dry season. Almost all of agricultural lands are
under the rain-fed field can not receive irrigation water, due to lack of water storage and
control facilities. It is urgently required in the non-irrigated areas to accelerate water
resources development to store excess water, to mitigate flooding and to provide
irrigation water.

(iii) Lack of farmer organization

Insufficient management of irrigation facilities limits extension of irrigated land through
proper water management. Although farmer's groups for effective agricultural activities
such as operation and maintenance of irrigation facilities are trying to be organized,
some technical and financial supports are needed.

(iv) Insufficient institutional capacity

Lack of financial and technical support restricts the development of irrigation project.
Planning and design of the existing irrigation facilities constructed during the Pol Pot
regime is poor and easy to be damaged. For rehabilitation works of their facilities,
technical level of government staff in planning and design should be upgraded.
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(v) Water distribution and sharing

Rule and guideline to distribute and share water in the irrigation system are limited. In
general, Farmers usually use free water from the irrigation system. Therefore, they
sometimes face the conflict in the competition to use water, particularly in the dry
season (Upper stream and downstream along the irrigated canal.)

(VD) Inadequate financing for Rehabilitation, operation and management

Recently, Cambodia is facing the shortage of budget for rehabilitation of irrigation
facilities as well as budget for operation and maintenance. So far, most of the budgets
are received from the donors such as ADB, JAPAN, WB, KOREA, INDIA...etc These
budgets are not sufficient for the development in this sector.

2.2 General information of IIEPF project

2.2.1 Objectives, targets of the field work under IIEPF
A- Main Objective
“ Field Observation and Data Analysis for Irrigation Efficiency on IIEPF ”

B- Target and activities of the field work

I. Preparation for data collection

(1) Identify appropriate pilot project site (irrigation scheme
(2) Prepare schematic plan of irrigation system
(3) Prepare scaled command area map of the irrigation scheme.

I1. Assessment of water balance and irrigation efficiency
(4) Inflow and outflow measurements:

(5) Obtain rainfall and climate data:

(6) Calculate ETo and Kc

(7) Calculate ETc:

(8) Identify actual irrigated area:

(9) Record cropping pattern and crop calendar:

(10) Record multiple uses of irrigation water:

(11) Record water level changed in paddy field:

(12) Calculate total scheme water requirement:

(13) Conduct conveyance lost test and calculation of conveyance efficacy :
(14) Produce rated canal section curves (H-Q curves):

(15) Calculate overall command area efficiency:

II1. Assessment of water productivity
(16) Obtain yield of paddy:
(17) Calculate crop water productivity:

VI. Scheme management appraisal

(18) Identify stakeholders for decision making on water distribution:
(19) Draw organizational charts of stakeholders:

(20) and (21) Record water allocation rules and practice:

V. RAPs
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C- Expected Output
1- Assessment of irrigation efficiencies of the selected irrigation schemes
2-Scheme management appraisal
3-Scheme appraisal by Rapid Appraisal Process

D- Implementing Agency

The implementation agencies comprise of: Ministry of Water Resource and
Meteorology (MOWRAM); Ministry of Agriculture, Forestry and Fishery (MAFF);
Cambodian National Mekong Committee (CNMC); and Provincial Department of
Water Resorces and Meteorology(PDWRAM).

The implementing/working team members comprise of:

1) Dr. Theng Tara (Team leader, MOWRAM)

2)  Mr. Thach Sovanna (Report assistance, MOWRAM)

3) Mr. Meas Peov (Field assistance, MAFF)

4)  Mr. Sao Sam Phors (Field assistance, MOWRAM)

5) Mr. Hong Kim San (Field work, Battambang PDWRAM )
6) Mr. Sok Khom (Facilitator, CNMC)

2.2.2 Background of the pilot project

The Kamping Pouy Irrigation scheme is geographically located in Banan district, about 25
km west of Battambang city, inside the Stung Mongkol Borei River Basin, in the
mountainous area of Kamping Pouy, Phnom Ta Ngaen and Ta Kraim. The distance by road
between Phnom Penh and Battambang Province is approximately 300km, which takes 5
hours through Route National Road No.5; and from Battambang town to the site is around 32
Km, take about 30 minutes by car. The region where the irrigation scheme is located, called
Battambang Plain, is one of the most fertile areas around the Tonle Sap Great Lake,
Northwest of Cambodia (See Annex 1).

Kamping Puoy irrigation scheme is one gravity type of irrigation system in Cambodia. The
history of this irrigation scheme can be traced back in the Khmer Rouge Period during Pol
Pot era in 1970- 1975. According to the information from Battambang PDWRAM, Kamping
Pouy scheme has two main dams. First main dam has the length about 6,5 Km with dike top
elevation is El. 24.0 to 26.5m; and second main dam has the length around 7,5km with dike
top elevation is El. 23.0 to 24m. The facilities and dam body have leakage portion around the
place where original stream flew. Water is stored in the reservoir during the wet season,
flowing from it upper catchment; and it will be used for supplement irrigation in wet season
and dry season in the downstream is completely by gravity. The normal reservoir capacity
storage is approximately 90 millions m’ in 1999 (recorded from Battambang PDWRAM).

As PPTA, Northwest Irrigation Sector Project, conducted by ADB, it is planned to rehabilitate
and construct link channel with the length about 25Km, connecting from Mongkol Borei
River to the Kamping Pouy reservoir, in order to fulfill water in the reservoir and to ensure
supplemental irrigation water in the irrigated areas. Therefore, Based on the ADB PPTA
Northwest Irrigation Sector Project Battambang PDWRAM was requested financial budget to
the Government of Cambodia for construction and finally was approved and has been
completed construct in 2006.

The full reservoir water level is set to be 23.8m as same as original dam design. In this
regard, dam height should be strengthened and upgraded to keep active storage. The top of
first dam was rehabilitated by the Battambang PDRD under the assistance of World Bank in
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2002 as part of rural road rehabilitation project since the top dam is being used as the main
rural road in the region. However, upgrading wasn’t enough so that the dam strengthening
measures shall be strongly proposed as mentioned above.

With Vietnamese technical assistance from 1986 to 1988 Kamping Pouy irrigation scheme
was partially rehabilitated. In middle 1990s, Technical Assistance, comprising rehabilitation
of main, secondary and tertiary systems, training FWUC for water management, farming
techniques, establishing micro-credit and etc., to develop 1,900 ha was implemented by the
grant assistance of Italy Government. The assistance was successfully completed in
November 2002; and second phase of the assistance is expected to implement from 2003 to
2005. On the other hand, from 1998 to 2002, actually to be completed by March 2003, 958
ha, in total, of the area were well rehabilitated and upgraded by the Grass Root Assistance, the
assistance program of Government of Japan.

Recently FAO has been agreed to provide financial budget (Grant) around more than one
million US dollars in order to continue the rehabilitation of infrastructures work and also
support the capacity building on farmer water user community.

The dikes and intakes were repeatedly damaged by floods in the past and are heavily
deteriorated at present. Considering the importance of the Project, the Government, through
MOWRAM, rehabilitated the dike and main intake. However, the rehabilitation of the
existing intake and the existing irrigation canals system are still needed in order to enable the
Kamping Pouy irrigation system to function properly. In particular, the rehabilitation of the
existing facilities is urgently required to protect the dikes from floods and also to keep
minimum irrigation water in the dry season.

TS

Kamping Puoy Reservoir 10 gates structure (Downstream)
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Outline of Kamping Pouy irrigation scheme

Dam body

Kamping Puoy irrigation scheme has two main earth dams:

1- The length of main earth dam is about 6.5Km with the high varies from 3 to 6m

and wide varies from 6 to 15m, It has two main intakes:
a) Fist- The right main canal intake with the 10 gate structures and with total
irrigated area of about 10,500ha; This intake is the most important structure
for providing water to the rice paddy fields in the downstream of the reservoir
and
b) Second — The left main canal intake consists of 8 gates structure. Recently,
this intake not yet been rehabilitate (No function) .The total irrigated area is
about 3000ha,

2- The length of second earth dam is about 7.5Km with the high varies from 2 to 4m
and wide varies from 3 to 5m; Its has 4 outlet structures to supply water for small of
paddy fields in the south of the reservoir,

Connection road

There are connection roads in moderate condition between first dam and second dam.
It was even passable for motorcycle during site reconnaissance. It might be, however,
obstructed to pass in wet season because the embankment height as well as operation
and maintenance activities are not enough. There are, on the one hand, land mines and
UXO on some of the sections and those are being cleared by the Government and
other donor agencies.

Irrigation Canal and Related Structures

The irrigation canal network consists of main canal, three secondary canals, tertiary
canal and some quaternary canals. The list of canals and their command area is shown
in Table 2.2.2.1. The canal construction was commenced from 1985 by the assistance
of Vietnam. In 1990s, Italian and Japanese Government construct and rehabilitate
main canal, N-1 and N-2. Only the upstream and the downstream of structures such as
regulator or turnout on main and secondary canals are lined with concrete; however,
all canals are basically earthen type of canal. Secondary canals are diverted from
diversion facilities on main canal. And tertiary and quaternary canals are diverted
from secondary canal from turnout. Tertiary and quaternary canals, however, have
been developed in the limited areas and the construction is still being continued. On
the other hand, canal and drain network have not been developed on left bank of first
dam as well as the downstream of second dam so that water is not provided from the
IeServoir.

Table 2.2.2.1 Length of canal and its irrigated areas

Canals type Length (km) irrigated Area (ha)
Main Canal 9.0 10,500
Secondary Canal N -1 13.2 2,720
Secondary Canal N-2 5.1 950
Secondary Canal N -3 9.0 5,450
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Main canal Secondary canal Tertiary canal

Climate

Rainfall and temperature data was also available in the Kamping Pouy irrigation
scheme. Other climate data, including daily rainfall, evaporation, maximum and
minimum temperature, wind speed and related humidity, are available at Bek Chan
Meteorological Station, directly collected and managed by the Department of
Meteorology, Ministry of Water Resources and Meteorology (MOWRAM). Rainfall
data are available in the Kamping Pouy, which is, however, only for three years on a
monthly basis from 2000 to 2002. The following graphs show the meteorological data
in the Bek Chan station.

Rainfall Record at Battambang province (Bek Chan station)
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Sunshine hours, Humidity Record at Battambang (Bek Chen)
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The soil

Cambodia can be visualized as a large relatively flat basin, draining gently to the
Southeast into the Mekong River delta in Vietnam. The elevation drop is only 40-50
m along a 400-km axis from Banteay Meanchey (Sisophon), in the Northwest on the
Thai border, to Southern Kandal, in the Southeast on the Vietnamese border. Most of
the rain fed lowlands have an elevation of < 50 m above sea level even in the
Northwest at Battambang province.

In 2004, Cambodian experts from CARDI (Cambodian Agricultural Research and
Development Institute) and Australian experts from Department of Agriculture and
Foods Western Australia carried out soil surveys in Kampong Cham, Takeo and
Battambang provinces to assess land capability and suitability to facilitate
diversification of field crops in Cambodia under various soil-landscape conditions.
The project completed soil surveys in 5 districts: Ou Reang Ov and Ponhe Krek
(Kampong Cham), Tramkak and Kong Pisey (Takeo and Kampong Speu), and Banan
(Battambang).

Given the lack of practical guides for improving management and use of the country's
soil resources, and the difficulties for researchers, agronomists and non-experts to
communicate about soils in Cambodia, the Cambodian Agronomic Soil Classification
(CASC) was developed to complement the first comprehensive soil taxonomy
classification of Crocker 1962 (White et al., 1997a). The usefulness of CASC was
restricted to the soils used for rice production which are mainly concentrated in the
central lowland plain of the country. CASC identified 11 soil groups and 20 soil
phases which mainly occur in the main rice growing areas of Cambodia. Soil groups
were mapped at a scale of 1:900,000. The soil groups and phase have been widely
know throughout Cambodia by researchers, agronomists, extension workers and even
some farmers. Also, CASC allows correlation of these soil groups with other
international classifications for comparison purposes.
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N Soil of the Main Rice Growing Areas
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Soil map of the main rice-growing areas in Cambodia

The soil of Kamping Pouy area was defined as a Vertisol soil according to FAO Soil
Classification System. The soil is brown or grey in color and clayey topsoil that
develops moderate to large cracks when dried. The subsoil usually has slightly higher
clay content than the surface horizon and a lighter brown or gray color sometimes
with a distinct yellowish tinge. Red, orange or black mottles are clearly visible in
subsoil and iron and concretions are common. This soil is well suitable for rice
production and other secondary crops such as maize, sesame, soybean, sugar cane and
some other vegetables. Unfortunately, none of these secondary crops was reported
planting for commercial purposes. Summary result of the soil analysis is shown in the
table 2.2.2.2 below:

Table 2.2.2.2 Result from soil analysis (Kamping Pouy area)

Texture
Dept %sand %silt | %clay Class pH | %0C | AvP | AvK | CEC
0-20 11.02 25.08 59.17 | Clayey 6.50 1.31 57.22 0.21 20.86
20-50 20.14 25.58 58.00 | Clayey 6.84 0.69 28.60 0.14 21.80
50-80 11.58 24.35 60.42 | Clayey 6.82 0.79 33.67 0.15 22.08
80-100 10.07 27.34 59.16 | Clayey 6.60 1.29 26.00 0.22 20.18

2.2.3 Reasons to select the scheme as the pilot project

Irrigation system is recognized as the important mean for providing water to any kind of
crops, especially rice cropping and it has been widely used in Cambodia since Angkorian
Period. There are several types of irrigation, which had been constructed and used for
agricultural production from primitive up to modern technology.
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There are more than 2000 irrigation schemes in Cambodia as shown in the Annex 19 (data
source took from Department of Planning and International Cooperation, MOWRAM, 2006).
But most of these schemes, the infrastructures were not yet completed, not functional and
damaged by civil war. After POL POT regime (1975- 1979), some irrigation schemes were
rehabilitated gradually by the Royal Government of Cambodia and others Donors such as
JAPAN, ADB, WB, AFD, FAO, ITALIA, EU etc...

Only the Kamping Pouy irrigation scheme is the most appropriate and complete scheme in
the country wide. It has sufficient water storage, main canal, secondary canal drainage canal
and many related structures because it was rehabilitated by the Government of Japan, Italian
Government, ADB and also FAO.

The Kamping Pouy irrigation scheme was selected as a model site for the study because of:

- Site location is not so far from the town,

- good scheme if compare with the others schemes in the whole county,

- Data and information are available,

- Appropriate area for the study and soil is fertile for crop growing,

- Water storage in the reservoir is sufficient for irrigation,

- Canals and structure networks are completed and good function,

- Farmers cultivates crop in both seasons: Wet and dry seasons,

- Technical staff and labor in that area has enough capacity for implementation for
research and collecting data,

- Good transportation to the site,

- Farmer Water User Community is already established,

- People are willing to cooperate with the project, and

- Good cooperation with the Local authority, especially PDWRAM.

3. Outline of field Observation
3.1 Process of conducting field work

Based on the TOR proposed by MRCS, the implementation of the project and workplan
activities, which was prepared and agreed by Ministry of Water Resources and Meteorology
and others line agencies related were started from January to June in the dry season and from
July to December in the wet season 2007.

Before implementation, the study team was discussed all activities that described on the TOR
and considered how to implement those well and successfully. The process of conducting and
survey field work was described clearly in the project proposal and more detail was described
as following in the table below. In the implementation work, we established two teams: one
team is responsible for management and control all activities that received from the field.
Mostly, this team stays permanently in the central office at Phnom Penh town. The second
team is responsible for conducting all field works activities that was mentioned in work plan
(See Table 3.1.1, Table 3.1.2 and Annex 18).The main field works for this team is mainly for
preparation and installation of all equipment which was needed for the study: such as rainfall
apparatus, Evapo-Transpiration apparatus, construction of wooden bridge across the canals
for measuring velocity etc.... Beside these activities, the team also prepared and conducted
training manual on velocity and ETo standard and how to note and write data into the format
and sometimes interview with them. All the works, which were carried out by the second
team, was checked by the first team at Phnom Penh city with a frequency of monthly basis.
The details procedures of the implantation activities in the dry season is shown in table 3.1.1
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Table 3.1.1 Implementation Activities in the dry season

Activities in the dry season

Date
Ne Activities Remark
Start End Day
| Preparation for data collection
1 Site selection (Completed)
2 Prepare schematic plan of irrigation system
2-1 Colleted Data 01/01/2007 02/01/2007 2
2-2 Draw Schematic Plan 03/01/2007 03/01/2007 1
3 Prepare scaled command area map
3-1 Colleted Data 04/01/2007 06 /01 /2007 3
3-2 Prepare Map 07/01/2007 07/01/2007 1
3-3 Assessment of Irrigation Efficiencies
4 23 inflow+18 outflow measurement points
4-1 Prepare table for recoding data at field 09/01 /2007 09 /01 /2007 1
4-2 To select measurement point 10/01 /2007 10/01 /2007 1
4-3 Prepare Map 11/01/2007 11/01/2007 1
4-4 Install foot bridge for measuring 10 /01 /2007 15/01/2007 6
4-5 To cross section of canal 18/01/2007 21/01/2007 4
4-6 Drawing cross section of canal 20/01/2007 21/01/2007 2
4-7 Measuring
4-7-1 | Measuring 1* time 02/02 /007 04/02 /007 3
Entry data to computer 04/02/007 04/02/007 1
Calculate velocity and discharge 05/02/007 06/02 /007 2
4-7-2 | Measuring 2™ time 20/02 /2007 22/02/2007 3
Entry data to computer 22/02/2007 22/02/2007 1
Calculate velocity and discharge 23/02 /2007 24/02 /2007 2
4-7-3 | Measuring 3" time 06 /03 /2007 08 /03 /2007 3
Entry data to computer 08/03 /2007 08 /03 /2007 1
Calculate velocity and discharge 09 /03 /2007 10/03 /2007 2
4-7-4 | Measuring 4™ time 19/03/2007 | 21/03/2007 3
Entry data to computer 21/03 /2007 21/03/2007 1
Calculate velocity and discharge 22/03 /2007 23/03 /2007 2
4-7-5 | Measuring 5" time 28 /03 /2007 30/03/2007 3
Entry data to computer 30/03 /2007 30/03 /2007 1
Calculate velocity and discharge 31/03/2007 01/04/2007 2
4-7-6 | Measuring 6™ time 11/04/2007 | 13/04/2007 | 3
Entry data to computer 13/04/2007 13/04/2007 1
Calculate velocity and discharge 14/04 /2007 15/04 /2007 2
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4-7-7 | Measuring 7" time 27/04 /2007 29 /04 /2007 3
Entry data to computer 29/04/2007 29/04/2007 1
Calculate velocity and discharge 30/04 /2007 01/05/2007 2
4-7-8 | Measuring 8" time 29/05 /2007 31/05/2007 3
Entry data to computer 31/05/2007 31/05/2007 1
Calculate velocity and discharge 01/06 /2007 02 /06 /2007 2
5 Obtain rainfall and other climate data 01/02 /2007 01/07/2007 22
6 Calculate potential (ETo, Kc,) 01/07/2007 05/07/2007 6
7 Calculate crop evapotranspiration (ETc) 06/ 07 /2007 06/ 07 /2007 1
8 Identify actual irrigated areas
8-1 Preparation work 17/04 /2007 17/04 /2007 1
8-2 To collect data 18/04/2007 | 20/04/2007 3
8-3 Office work 21/04/2007 | 21/04/2007 1
9 Record cropping pattern and crop calendar
9-1 Prepare table for community to recode 29/01/2007 29/01/2007 1
9-2 To collect data 01/02 /2007 10/07 /2007 16
9-3 Prepare crop calendar 10/07 /2007 11/07 /2007 1
10 Record multiple use of irrigation water quantity
11 6 points of recording water level in paddy fields
11-1 Prepare model table 24/01/2007 | 25/01/2007 1
11-2 Equipment prepare 25/01/2007 27/01/2007 3
11-3 To draw model plan 27/01/2007 28/01/2007 1
11-4 To train member 30/01/2007 30/01/2007 1
11-5 To control installation equipment in field 22/02 /2007 22/03 /2007 6
11-6 Colleted data 22/02/2007 | 28/06/2007 15
11-7 Put raw data to computer 23/02/2007 29/06 /2007 15
11-8 Element calculated 05 /.06 /2007 30/06 /2007 6
12 Calculate total scheme water requirement
12-1 Calculate Crop water Requirement 08/ 07/ 2007 08/ 07/ 2007 1
12-2 Calculate Percolation 09 /07 /2007 09 /07 /2007 1
12-3 Calculate volume water for land preparation 10/07 /2007 10/07 /2007 1
13 Conduct conveyance losses test
and calculate conveyance efficiency
13-1 To select measurement point 14/ 04 /2007 14/ 04 /2007
13-2 To cross section of canal 14/04 /2007 14/04 /2007 !
13-3 Drawing cross section of canal 14/04 /2007 14/04 /2007
13-4 Measuring 15/04 /2007 15/04 /2007 1
13-5 Entry data to computer 16/04 /2007 16 /04 /2007 |
13-6 Calculate velocity and discharge 16 /04 /2007 16 /04 /2007
13-7 Calculate discharge to lose 17/04 /2007 17/04 /2007 1
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14 Produce H-Q Curves of 3 gates
14-1 Prepare table for recoding data at field 15 /04 /2007 15/04 /2007
14-2 Definite height of gate to open 15/04 /2007 15/04 /2007 !
14-3 Equipments preparation 15/ 04 /2007 15/04 /2007
14-4 Measuring 16 /04 /2007 16 /04 /2007 1
14-5 Entry data to computer 17/04 /2007 17/04 /2007 1
14-6 Draw H&Q curve 17 /04 /2007 17/04 /2007
15 Calculate overall command area efficiency 11/07 /2007 11/07/2007 1
11X Assessment of water productivity
16 Obtain paddy yield
To measure dimension of rice field 07/06 /2007 07/06 /2007 1
To weigh the rice 07/06 /2007 04 /07 /2007 6
Calculate average yield 04 /07 /2007 05 /07 /2007 1
17 Calculate crop water productivity 12/07 /2007 12 /07 /2007 1
1v Scheme management appraisal
18 Identify stakeholders ( document) 01/06 /2007 07/ 06 /2007 7
19 Draw organizational charts of stakeholders 08 /06 /2007 15 /06 /2007 7
20 Record water allocation rules 20/ 06 /2007 27/06 /2007 7
21 Record actual water distribution and practice 28 /06 /2007 05 /07 /2007 7
\4 RAPs
22 Conduct final RAP 15/12/07 31/12/07
VI Other
23 Monitoring and Backstopping by MRCS 20/12/07 24/12/07
For the wet season, all activities are almost the same as in the dry season; but only the
schedule and time is difference from dry season. (See table 3.1.2)
Table 3.1.2 Implementation Activities in the wet season
Activities in wet season
Date
Ne Activities Remark
Start End Day
| Preparation for data collection
1 Site selection (Completed)
2 Prepare schematic plan of irrigation system
2-1 Colleted Data Use dry
2-2 Draw Schematic Plan Use dry
3 Prepare scaled command area map
3-1 Colleted Data Use dry
3-2 Prepare Map Use dry
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Assessment of Irrigation Efficiencies

4 25 inflow+20 outflow measurement points
4-1 Prepare table for recoding data at field 09/06/2007 | 09/06/2007 | 1
4-2 To select measurement point 10/06/2007 | 10/06/2007 1
4-3 Prepare Map 11/06/2007 | 11/06/2007 | 1
4-4 Install foot bridge for measuring 10 /06 /2007 15/06/2007 | 6
4-5 To cross section of canal 18/06/2007 | 21/06/2007 | 4
4-6 Drawing cross section of canal 20/06/2007 | 21/06/2007 | 2
4-7 Measuring
4-7-1 | Measuring | time 28/07/2007 | 30/07/2007 | 3
Install data to computer 30/07/2007 | 30/07/2007 | 1
Calculate velocity and discharge 31/07/2007 | 01/08/2007 | 2
4-7-2 | Measuring 2 time 27/08/2007 | 29/08/2007 | 3
Install data to computer 29/08/2007 | 29/08/2007 | 1
Calculate velocity and discharge 30/08/2007 | 31/08/2007 | 2
4-7-3 | Measuring 3 time 20/09/2007 | 22/09/2007 | 3
Install data to computer 22/09/2007 | 22/09/2007 1
Calculate velocity and discharge 23/09/2007 | 24/09/2007 | 2
4-7-4 | Measuring 4 time 08/10/2007 | 10/10/2007 | 3
Install data to computer 10/10/2007 | 10/10/2007 | 1
Calculate velocity and discharge 11/10/2007 | 12/10/2007 | 2
4-7-5 | Measuring 5 time 26/10/2007 | 28/10/2007 | 3
Install data to computer 28/10/2007 | 28/10/2007 1
Calculate velocity and discharge 29/10/2007 | 30/10/2007 | 2
4-7-6 | Measuring 6 time 20/11/2007 | 22/11/2007 | 3
Install data to computer 22/11/2007 | 22/11/2007 | 1
Calculate velocity and discharge 23/11/2007 | 24/11/2007 | 2
5 Obtain rainfall and other climate data 01/07/2007 | 30/12/2007 | 25
6 Calculate potential (ETo,Kc,) 15/12/2007 17/12/2007 3
7 Calculate crop evapotranspiration (ETc) 18/12/2007 | 22/12/2007 | S
8 Identify actual irrigated areas
8-1 Preparation work No action
8-2 To collect data No action
8-3 Office work 10/09/2007 | 11/09/2007 | 2
9 Record cropping pattern and crop calendar
9-1 To collect data 01 /06 /2007 10/01 /2008 | 16
9-2 Prepare crop calendar 10/07 /2007 11/07/2007 1
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10 Record multiple use of irrigation water quantity No action
11 6 points of recording water level in paddy fields
11-2 Equipment prepare 25/07/2007 | 27/07/2007 | 3
11-5 To control installation equipment in field 01/08/2007 2/08/2007 6
11-6 | Colleted data 04/08/2007 | 13/12/2007 | 21
11-7 | Put raw data to computer 05/08/2007 | 14/12/2007 | 21
11-8 | Element calculated 09/08/2007 | 14/12/2007 | 6
12 Calculate total scheme water requirement 25/12/2007 | 26/12/2007 | 2
13 Conduct conveyance losses test No action
and calculate conveyance efficiency 26/12/2007 | 26/12/2007 | 1
14 Produce H-Q Curves of 3 gates No action
15 Calculate overall command area efficiency 27/12/2007 | 27/12/2007 | 1
111 Assessment of water productivity
16 Obtain paddy yield
To measure dimension of rice field 17 /11 /2007 17/11/2007 1
To weigh the rice 18/11/2007 | 23/112007 | 6
Calculate average yield 24/11/2007 | 24/11/2007 | 1
17 Calculate crop water productivity 25/11/2007 | 25/11/2007 1
v Scheme management appraisal
18 Identify stakeholders ( document) Use dry
19 Draw organizational charts of stakeholders Use dry
20 Record water allocation rules Use dry
21 Record actual water distribution and practice Use dry
\4 RAPs
22 Conduct final RAP
VI Other
23 Monitoring and Backstopping by MRCS

3.2 Methods applied to conduct field work

3.2.1 Procedure, map and equipments preparation

a) Identify appropriate pilot project site (irrigation scheme)

Before the project implementation, MOWRAM and others members in the line ministry
concern such as Ministry of Agriculture, Forestry and Fishery (MAFF), Cambodia National
Mekong Committee (CNMC) and with technical assistance from MRC expert discussed
about the selection of pilot site (Fig 3.2.1). After discussion in the office in Phnom Penh, we
went to the Provincial Department of Water Resources and Meteorology in Battambang
province in order to discus and select the actual pilot site, that will appropriate and suitable
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for the study. Finally, we together agreed and selected the Kamping Pouy irrigation scheme,
which locates in Battambang province Norwest of Cambodia.

The general location map of Kamping Pouy irrigation scheme is shown in the Annex 1

Fig 3.2.1 Discussion with the PDWRAM staff and Field visit before project

implementation

b) Prepare schematic plan of irrigation system

Schematic plan of Kamping Pouy irrigation system was prepared based on the existing
information and maps (JICA map scale 1:100,000 in 2003) which are available at MOWRAM
Headquarter and Battambang PDWRAM office. The schematic plan of Kamping Pouy
irrigation system was prepared without scale, but it consists of the following details:

0 Canal alignment and canal network (main, secondary, tertiary, and quarterly
canals) with diversion structure points,
0 Kilometer marking point at each diversion structure and others from the head
of their parent canal,
0 Data and information of design irrigated areas, design discharge, command
area, number of household, and
0 Boundary of design irrigated areas.
Related to do this work, we used one irrigation engineer and one irrigation technician.
The detail of schematic plan is shown in the Annex 3.

c) Prepare scale command area map of the irrigation scheme:

The preparation of scaled command area map was plotted by using existing maps 1:100000
which produced by JICA in 2003, together with the program of Arc GIS 9.0, Map Info,
AutoCAD 2004 and also topographical maps. The scaled command area map was prepared in
Arc GIS file and PDF file with appropriate scale and included the main following
information:

0 Project location,

0 Design irrigated areas (command areas) with appropriate scale, and

0 Reservoir and canal alignments with scale

The detail of Scale command area map is shown in Annex 2

3.2.2 Assessment of water balance and irrigation efficiency

(1) Conducting inflows and outflows measurements
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To monitor water balance and to assess the overall irrigation efficiency, 23 points
inflows and 18 points outflows were selected for measurement. Location map of all
measurement points are shown in Fig 4.2.2 & Annex 10. In the selection period the
team has consulted and selected the place which is appropriate for measurement with
MRCS before working. For measuring velocity in the canal we took 8 times for dry
and 5 time for wet season Intensive measurement of 1 time/week was conducted and 1
time measurement was spend for 3 days continually. One set of current meter that
received from MRCS was used by the team to conduct inflow and outflow quantity
(include velocity) at all the above selected points. Methods of measurement and
calculation was followed the backstopping note that was provided by MRC.

Fig 3.2.2 MRC expert (Mr. Fongsamuth)' Study Team conduc‘t'ed Flow
provided training to the Team measurement

INFLOWS AND OUTFLOWS MEASUREMENT POINT

Fig 3.2.3 Total location of flow measurement (Dry and Wet)
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Method of Measuring inflows and outflows Velocity:

1-1 : Measuring responsibility
We have one set of current meter and used 3 people to work:

Technician (1 person)
Staff employment (1 person)
Farmer (1 person)

1-2 : Preparation Work

1-3 : Operation

Prepare table for recording data

Select measurement point

Install foot bridge for measuring made from wood

Measuring and Drawing cross section of canals at the selected
point

Define depth points of canal from left to right

Define points to measure water velocity at each part

Measure depth of canal from bridge to bottom

Drawing cross section of canal by AUTOCAD software
Equipments preparation (current meter, Meter ...)

One time of measuring we used 3 days

Measure all the points(in3days) when water flow from reservoir
(based on the water use planning in Kamping Pouy reservoir)
Measure height from bridge to water surface in the canal
Calculate the water height of each part

Calculate the height of sensor of part

Record the velocity data into the format table

1-4 : Office Work

Entry data into the computer
Calculate water area of each part
Calculate average velocity

Calculate discharge of each part
Calculate total discharge of each canal

(2) Record water level in rice paddy field:

T
R
f :
Transpiration
Ramfall

Irrigation
water.

Surface runoff

h

g\
—

f

|

/_—y

| z

%d

=
-

\\ Drainage

Seepage

Percolation

v

Fig 3.2.4 Schematic of water requirement for rice paddy field
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Wooden Bridge

Water level equipment

Evaporation equipment

Percolation

Evapo-transpiration

Fig 3.2.5 ETo, ETc, water level and percolation station

(agriculture center)

Water level in rice paddy fields was observed everyday (24 hours after previous
record). Six locations were selected (see Fig 3.2.6). Daily measurements are written
on record sheets by the observer. Items to be recorded include the period, date,
weather, rainfall, evaporation, the time of beginning and the end of measurement,

readings, and water level loss.

The period of recording and results from the six stations are shown in the Annex 5, 6 and 7.

Observation method for Water Level in paddy field

< Preparation Instrument Work

- Prepare model table for recording data,
- Prepare measuring apparatus (Tank Equipment):

A-Tank with bottom with rice E+T+R
B-Tank without bottom with rice E+T+P+R
C-Wooden Staff gate with scale in paddy field E+T+P+S+R
D-Tank with bottom without rice E+R
e- Rainfall recorder R
- Drawing model plan (installation equipment plan)
- Selecting 6 observation Stations
N® | Station Name Locations ‘(?(mrdinate -
X Y
1 WL 1 Agriculture center 282,688 1,447,120
2 WL 2 Canal M9-2 284,462 | 1,447,838
3 WL 3 Canal M19-1 287.976 1,447,377
4 WL 4 Canal N2-3-2 290,300 | 1,444,956
5 WL 5 Canal N2-5-1 290,576 1,444.112
6 WL 6 Canal M23 289.567 | 1,446,009
- Selecting people who will work in the site
1- Mr. CHHEANG Houn for W.L 1
2- Mr. PHAT Phoeur for W.L 2
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<> Operation

3- Mr. CHEN Chot for W.L 3
4- Mr. RORM Choi for W.L 4
5- Mr. DENG Deab for W.L 5
6- Mr. LAT Leab for W.L 6
Preparing Map

Train all members

Install all equipments
Observation staff gate
Recording method
Add water method

Control installation of all equipments in paddy field

Training observation staff gate in paddy field

Control recording data in table format

Collecting record data every day and sent to office every week (usually
on Thursday)

< Element Calculation

Put raw data into computer

Take level yesterday to revoke the level today, we take once level

Staff gate in paddy field to provide the once level is assumed
equation (a).

Tank without bottom to provide the once level is assumed equation
(b)

Tank with bottom to provide the once level is assumed equation (c)
Tank with bottom and without rice to provide the once level is
assumed equation (d)

And rainfall is assumed equation (e)

Take the equation (a) revoke (b) so we obtains the value of seepage (S)
Take the equation (b) revoke (c) so we obtains the value of percolation

(P)

Take the equation (c) revoke (d) so we obtains the value of (T)

Take the equation (d) revoke (e) so we obtains the value of
evaporation(E)

Take the equation (c) revoke (e) so we obtains the value of (ETo)

Fig 3.2.6 Location of 6 Etc, WL and Percolation station
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(3) Calculate Reference Crop Evapo-transpiration (ETo)

Reference Crop Evapo-transpiration (ETo) information was obtained only from one
pilot Stations, namely Agricultural Center Station (A-C) in the Kamping Pouy
irrigation system. One engineer and one technician were responsible for collecting
data from the field in wet and dry seasons.

More detail information about the ETo are shown in the Annex 5.

(4) Calculation of crop coefficient (Kc) and crop water requirement (ETc¢)

Crop coefficient (Kc) was calculated based on climate data and information obtained
from FAO guide book, backstopping note provided by MRCS and some experiences
in Cambodia such as IRRI.

The crop water requirement or Evapo-transpiration requirement (ETc) in Kamping
Pouy irrigation scheme was calculated by two methods:

1- Averaging from field measurement and
2- FAO formula

ETc= ETo x K¢ (4))
Where:
ETc : crop water requirement or Evapo-transpiration requirement mm/day
ETo :reference crop Evapo-transpiration mm/day
Kce : Crop coefficient

One engineer and one technician are inputted for this task with 2 home working days in each
season.

More details of data calculation is shown in the Annex 6

(5) Calculation of Percolation in paddy field

The percolation of paddy field is determined by using the percolation apparatus at a certain
point from the Evapo-Transpirometer in the experimental paddy fields. Therefore, the
measurement calculation method is:

Percolation = Water loss in depth — Evapo-Transpiration ?2)

The detailed percolation calculation is provided in the Annex 7

- | ; _f-\'|

Fig 3.2.7 Percolation apparatus
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(6) Calculation of Land preparation in paddy field (LP)

No data for land preparation in the Kamping Pouy scheme. Therefore, based on the FAO
study for water requirement (FAO Guideline Book on water requirement) and experiences of
the farmers in this area for land preparation in the paddy field, we assumed 5.6mm/day for 20
days in the period of crop growing.

(7) Calculation Irrigation water requirement (IWR)
Irrigation Water Requirement was calculated by the formula as follow:

IWR = ETc +P+LP  (4)

Where:
IWR : Irrigation water requirement
ETc : Crop water requirement or Evapo-transpiration requirement mm/day
LP : Land preparation
P : Percolation

(8) Calculation of Scheme Water Requirement (SWR)

The total scheme water requirement was calculated by formula as follow:
SWR = Total irrigated area x IWR  (5)

Detailed scheme water requirement calculation is provided in annex 8

(9) Rainfall and effective rainfall

Rainfall and climate data was collected from the nearest station i.e. Battambang
Meteorological Station, located inside PDWRAM office and Battambang Agricultural
Productivity Enhancement Project (BAPEP- JICA), located inside project area (Fig
3.2.7). On the other hand, in the project site we have only one rainfall station that was
collected the rainfall data for the study. The effective rainfall is the most rainfall
which falls during the crop growing period and being utilized to meet water
requirement. As the crops are not able to fully utilize the total amount of the rainfall
available in the growing period, effective rainfall can not be expressed in term of total
precipitation.

In this study the effective rainfall for rice crop was calculated following by the
method that was use by FAO.

Pe=(1-0.0006 Ri) Ri,  Ri- Rainfall  (6)

The study team went to collect the data continually 4 times every month.
One technician is required for working (4 days/month).

The results of rainfall and effective rainfall data collection are shown in Annex 9
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9

Fig 3.2.7 Rainfall apparatus near BAPEP office in Agriculture center

3.2.3 Record cropping pattern and crop calendar

The preparation of format table for recording cropping pattern and crop calendar data
collection was prepared and provided to each water user group in the study area in order to
record the cropping pattern and crop calendar for their own groups. The information was
crosschecked by conducting field observation through 10 days in one time. The table or form
will include the main information as follows.

- Kinds and hectares of crops to be grown
- Date/ time and length (number of days) of land preparing, translating and
harvesting periods

< Crop Calendar
- Prepare table for farmers and community to record
- Train the farmers and community about how to fill up data into the table
- Control the recording data
- Collect data every 10 days
- Entry data into computer
- Prepare crop calendar.

The result of cropping pattern and crop calendar are shown in Fig 4.1.2.

3.2.4 Identify actual irrigated area

To identify the total actual irrigated areas, 1time (3 days) of field observation in wet and dry
seasons was conducted to record actual planted areas. The GPS equipment was used to record
the points and boundaries of actual irrigated areas in the project site. At the time of recording
of actual irrigated areas, the head of FWUC and community were interviewed and contributed
to mark their own actual boundary of irrigated areas. The collected information was then
plotted into schematic ground plan of irrigation scheme by using Arc GIS 9.0.

One engineer and 2 technicians are needed for 3 working days for observation and interview.
Identify Actual Area Map
< Preparation Work
- Cultivate report (Reference)
- Scale Command Area Map (Reference)
- Picture map of Kamping Pouy from Internet (Goggle Earth)
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- GPS(GARMIN's GPS 76)
- Software Arc GIS 9.1 for map preparation
- Software Map Source for transfer data from GPS to Arc GIS
< Operation
We spend one day to use GPS in order to take boundary points of cultivated
rice field at part one. After, at office work, we transfer data to computer and
draw map.
Office Work
- Transfer data from GPS to Arc GIS
- Draw boundary of actual area
- Calculate irrigated area
- Prepare Actual Area Map.

The detailed result of actual planted area is shown in Annex 4.

3.2.5 Record multiple uses of irrigation water
In the Kamping Pouy irrigation scheme is mostly used only for rice growing; and water use
for other crop such as non-paddy crop (water melon, corn, soy been etc...) is not used.

3.2.6 Conduct conveyance lost test along the canals

Method to calculate Conveyance test along the canals
< Location
1. On main Canal: “I-1”, Bridge M-9, Bridge M-19, Bridge M21
2. On secondary canal N2 :
3. On tertiary canal M9 : “I-6” , PK 0+482 , PK 1+540
< Date
1. One time use 1 day
2. Started 14 April 2007
< Member
There are 3 members who are in workability:
1. Technician (1 person)
2. Staff employment (1 person)
3. Farmer (1 person)
< Preparation Work
1. Prepare table for recording data
Select measurement point
Draw cross section of canal
Define depth point of canal from left to right
Define point to measure water velocity of part
Measure depth of canal from bridge to bottom
Draw cross section of canal by AUTO CAD software
Equipments preparation (Current meter instrument, Meter ...... )

< Operation

—~S o NAL AW

Methodology
- Measure height from bridge to water surface
- Calculate the height water of each part
- Calculate the height of sensor of part
- Record the velocity into table
- Measure distance from the station to another station.
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2.

Office Work
Entry data to computer
Calculate water area of each part
Calculate average velocity
Calculate discharge of each part
Calculate losing discharge of each canal (2 conditions: has
structure and non structure).

The result of conveyance loss test along the canal is shown in the Annex 11

3.2.7 Produce rating canal section curves (H-Q curves)

Method to Produce H - Q curves

Location
1.
2.
3.

10 gates structure
Gate N1 (I- 8)
Gate N2 (I-18).

There are 3 members who are in workability:

1. Technician (1 person)
2. Staff employment (1 person)
3. Farmer (1 person).
Preparation Work
1. Prepare table for recording data at field
2. Define height of gate to open ( 0.05 m, 0.10m ,0.15m , 0.20 m,
0.25m)
3. Equipments preparation (current meter, Meter ...... ).
Operation
Methodology
1. To close the gate to halt the water
2. To open the gate at first height (0.05m )
3. To measure height from bridge to surface water
4. Calculate the height water of each part
5. Calculate the height of sensor of part
6. Record the velocity into table
7. To measure height from slap of bridge to surface water ( In front
structure and behind structure )
8. To open gate at second height (0.10m) and do one more time; this
action continues until complete all height grates of gate to define
Office Work
1. Entry data into computer
2. Calculate water area of each part
3. Calculate average velocity
4. Calculate discharge of each part
5. Calculate total discharge for all height grates of gate
6. Draw H-Q curve and produce equation of discharge for each gate

The results of rating canal section H —Q curve is shown in the Annex 12

36

Prepared by MOWRAM



4. Analysis, results and discussions

4.1 System Water Requirement (SWR)

The system water requirement is calculated only for rice cropping in the command area.
Based on the Equation (4), the calculated results are shown in Annex 8

In order to obtain water requirement results, numbers of items are identified and calculated
including rainfall, cropping pattern, irrigation days, and actual crop areas, ETc, and so on
.These items are described as follows.

Actual planted Areas

As shown in table 4.1.1 & Annex 4, the total planted area was estimated at 1452.50 ha in dry
season and 2518.37 in the wet season. Both dry and wet seasons are smaller than original
capacity-designed command areas (2850 ha), especially for dry season which is accounted
only 50% of total designed command areas. The major reasons observed are due to
insufficient water in reservoir to irrigate for whole command areas and due to the poor
irrigation infrastructures that resulting water loss along canal making far distance cultivated
areas could not reach water. Sometime the actual irrigated area in dry season could be
fluctuated depend on the volume of water storage in the reservoir. Example in 2004 the actual
irrigated area increase more than this year (around 1600ha) .The actual cultivated areas in wet
season suppose to be the same as designed capacity .but the gap might be the error from data
collection or designed work. The larger cultivated areas in wet season are mainly the reason
of available water by rainfall and lower investment in this season cultivation.

Rice is major crop grown in the project area which is accounted for 100% of total cultivated
areas in dry season and in wet season. For the cash crops (e.g. long been, soy been, sweet
corn, cucumber, water melon, etc) will promoted by the government in this project area later
on by using rotation methodology. Skills and capacities of farmers to develop to industrial
crops in large scale are still limited and also the market issues is also not yet well
implemented. Farmers some times face difficulty of inflection of market price. This is the
main issue for Government into consideration.

The actual planted areas, which were observed by GPS and interviewed with FWUC are
shown in the table 4.1.1, Fig 4.1.1 and annex 4.

Table 4.1.1
Crop type Dry season Wet Season
(ha) (%) (ha) (%)
Rice Paddy 1452.50 100 2518.37 100
Other crops None None None None
Total 1452.50 ha 2518.37 ha
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Cropping calendar and irrigation days

Based on field observation, cropping pattern is shown in Fig 4.1.2. The dry season paddy
starts from beginning of February to early July and the wet season paddy starts from
beginning June to the end of December. The total period of rice growing in the dry season is
105days.The period of rice cultivation in this area is different for each paddy field according
to the water management plan .No rotation of cultivated time was made from one zone to

another zone.

The cultivated schedule in the wet season is overlap with the schedule in dry season
approximately one month. That is why harvesting in the dry season farmer need to be hurry to

harvest in order prepare land for growing rice in wet season. This is the traditional method of

cultivation in this area. From the Fig 4.1.2 the period of rice variety in wet season has longer

than dry of about 50 days.
RICE CROP CALANDAR
2007 2008
N Rice Jan Feb Mach Apr May Jun July Aug Sep Cet Mow Dec Jan
1231|2]3I:.‘I:.‘I.‘..‘]ZI}I:J]Z.‘]_JI‘ 1]2 1 213
T T T I
1 Seedling 66 ha 72 ha
| | 1 [——
1 1 1 LI} 1
2 | Bmodeasting 938 ha 1894.5 ha
| | [
| T I T
3 Planting 514.5 ha 623.87
| |
4 Harvesting 4 14525 2518.37ha
| | | | |
Dry Season
Wet Season
Fig 4.1.2

Evaporation (ETo)

The Fig 4.1.3 shows the monthly average of ETo recorded from March to June (dry season)
and from August to December 2007(wet season). The average ETo was estimated at 5.44
mm/d in dry season and 3.78 mm/d in wet season. Only one evaporation station was installed
in the project area (Agriculture station). The detailed observed value is provided in Annex 5.
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Fig4.1.3
Rainfall

The Fig 4.1.4 also shows the rainfall observed at the same period. From the figure shows that
almost every month of year 2007 has rainfall except December. The average rainfall in dry
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season was 3.93 mm/d, while 21.09 mm/d in wet season. The peak rain in 2007 is occurred in
May (227mm). This data if compare with the previous record is higher (1920-2004 the
maximum only 161.2mm). For January and February also very strange, it is too big amounts
(record from1920-2004 January only 4.6 mm and in February only 17.4 mm recorded by the
DoM at Phnom Penh City. The detailed daily recorded value is made available in Annex 9.

Rainfall

, L1 []

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

Fig4.1.4

Effective rainfall
The effective rainfall was estimated according to the Eq (5). The total effective rainfall
estimated from dry season is 6.10 MCM, but 17.54 MCM in wet season. The effective
rainfall is used to calculate overall command area efficiency. The detailed calculated value is
given in Annex 9.

Evapo-transpiration (ETc)

The Evapo-Transpiration (ETc) or Crops Water Requirements was calculated by Eq (1).

The total ETc is shown in Fig 4.1.5 covering dry and wet seasons. The average of 6, 88 mm/d
was obtained in dry season and 5.11 mm/d in wet season. The high period of ETc was
occurred from May to June for the dry season and from November in Wet season. The ETc is
generally high in dry season.

The ETc was recorded in 6 stations within the command areas at up-middle, and—down
stream command area. The detailed and calculation of each station is referred to Annex 6

Evapo-transpiration (ETc)
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Percolation

The Percolation was calculated by Eq(2). The Fig 4.1.6 also shown the average monthly
percolation recorded in the same station with ETc The percolation is higher in dry season
2.61 mm/d, but only 1.71 mm/d in wet season. This reason could be the deep of ground water
level in dry season and in May percolation is high also cause by water supply from reservoir
and rainfall.

The value of percolation at 6 stations that was collected is differences cause might by the
different of soil type in the command areas.

The highest percolation is observed in February and may in dry season when the climate is
hottest in Cambodia. Detailed percolate calculate is provided in Amex 7.

Percolation
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Fig4.1.6
System Water requirement
Taking all items considered above, system water requirement is calculated by Eq (4) and
results are summarized in the Table 4.1.2. The detailed analysis data is attached in annex 8.

Total system water requirements for dry season was estimated at 16.12 MCM (11, 098 m3/ha
or 1109.80 mm) at on-farm level. In the wet season, the value is estimated 30.15 MCM (11,
971m3/ha or 1197.10 mm). From the analysis shows that the higher water requirement is in
wet season, this due to longer period of rice variety in the wet season (150 days). According
to the long period and more water requirement of rice crop in the wet season the Government
of Cambodia has a policy to improve from long period of rice (traditional variety150days) to
short period (e.g.IR-36, IR 42 etc..) of rice in order to save water, especially the time.
Recently, some places already implemented by cultivated short variety (90days) and farmers
can be grown 3 times per year.

These values are significantly for making the distribution plan and could not be said it is good
or bad, because no previous data or other standard to be compared with. But from the other
standard in the region the value has been varies from 10000m?/ha to 15000m?/ha. Therefore
we assume that this value could be reasonable for this area.

Table 4.1.2
System Water requirement for rice cropping Dry season Wet season
Rice Paddy (MCM) 16.12 30.15
MCM 16.12 30.15
Total mm 1109.80 1197.10
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Water Requirement and Irrigation Water Supply

Figs 4.1.7 and 4.1.8 shows the daily and weekly water requirement against irrigation water
supply for dry and wet seasons. The water supply is calculated at the on-farm level based on
the actual flow data at main intake multiply by conveyance efficiency conducted in the
project.

In the dry season (Fig 4.1.7), high water requirement is observed at the land preparation stage.
At the beginning in the dry season of rice growing land preparation is higher than wet season
cause by the hot climate condition. On the other hand in the wet season land preparation is
lower than dry because the ground water level is not so deep from the ground surface and soil
already saturated.

The peak water requirement is obtained at the beginning of February to End of February,
while the lowest value is appeared in development stage from End of February to beginning
of March. As compare to irrigation water supply, there is a big gap between required and
supplied amount. The water supply is generally higher than supplied amount, particularly
from Beginning of February to End of February. The low required by crops in observed, but
high supply was made in this period.
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Fig 4.1.8

In the wet season (Fig4.1.8), the estimated water requirement is largely fluctuated. The heavy
rainfall affects to the observed value and it is difficult for estimation. The high water
requirement is clearly observed, mainly from beginning of August and mid of September.
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The irrigation was not supplied for the whole wet season, but as supplementary for land
preparation and transplanting stage from June to July. For the rest stages, the supply water is
filled mainly by rainfall.

4.2 Water balance

Surface Inflow and Outflows

Figs 4.2.1 & 4.2.2 show the results of flow monitoring in dry and wet seasons conducted at
the boundary of command areas as water balance at irrigation scheme level. Two major kinds
of flows is clearly identified including inflow from irrigation water delivered main canal and
outflow (drainage) from irrigation scheme.
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All of inflow and outflows components and calculation are summarized and detailed in
Annex 10

Water available in the scheme

Table 4.2.1 summarized all component of all inflows and outflows of scheme command area
for both dry and wet season. In dry season the total inflows are 29.60 MCM and 47.13 MCM
in wet season and for total outflow 17.34 MCM in dry season and 33.25 MCM in wet season.
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Table 4.2.1

Flows Water Balance Component Dry Season (MCM ) Wet Season (MCM)
Inflows Effective Rainfall 6.10 17.54
Irrigation from main canal 23.50 29.59
Total Inflows 29.60 47.13
Evapo-transpriration of paddy 10.24 17.19
Outflows Percolation 3.90 5.78
Drainage 3.20 10.29
Total Outflows 17.34 33.25
Available Water Supply 12.26 13.88

As a result, the water balance or net available water supply in the scheme is almost the same
between dry and wet seasons of 12.26 MCM and 13.88 MCM respectively. These results are
sued to calculate water productivity.

4.3 Efficiencies
In this study, the two efficiencies are analyzed i.e. conveyance efficiency and overall-
command area efficiency. The analysis results are described as follows.

Conveyance test at selected point along the canals
In order to calculate the conveyance lose test along the canals in the study area, 3
types of canals was selected as follow: Main canal, Secondary canal and Tertiary
canal.

1- For the Main canal took 2 places with certain length: with structure (Pk 0+300
to Pk 3+465) and without structure (Pk 7+535 to Pk 8+380).

2- For secondary canal took 2 places: with structure (Pk 2+140) and without
structure (Pk 0+020 to Pk 0+530).

3-For Tertiary canal took 2 places: with structure (Pk 1+540) and without structure
(Pk 0+33 to Pk 0+482). (See Annex 11)

According to the calculation based on flow measurement and cross section formula,
the conveyance lose per kilometer of canals is summarize in the table 4.3.1 and annex 11. As
mentioned in the methodology section, the conveyance lose 3 test was conducted only one
time in dry season because it is assumed that the value is not so much different between dry
and wet season. The detailed analysis of conveyance test is attached in annex 11.

Table 4.3.1 Conveyance test at selected point along the canals

Canal level Canal Name Length Losefkm
(Km) (m*/s)
Main Canal MC 3.165 0.181 ( with structure)
0.845 0.128 (without structure)
Secondary canal N2 2.120 0.097 ( with structure)
0.510 0.077 (without structure)
Tertiary Canal M9 1.507 0.202 ( with structure)
0.449 0.071 (without structure)
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Rating section curve (H-Q curves)

Flows at the main hydraulic structures are proposed to calibrate. The calibration curve will be
useful for flow monitoring when some data is missing. They will be also used as important
data for project operation, in particular for water distribution and management. The task is not
required labor input since flow data will be obtained from water balance and conveyance lost
conducting. These data will be put daily and curves will be produced. The main points of a
main intake canal and 2 secondary intake canals are selected to produce H-Q curves.

Three locations were selected to Produce H - Q curves:
1- 10 gates structure

2- Gate N1 (I- 8)

3- Gate N2 (I-18).

The H-Q curve was calculated by the formula and showing in the figure below:
Q: Discharge (m?/s)
S: Area of opening gate (m?)
Q=p.S.V2.g.Z (6) w: Discharge Coefficient
g: Gravitational Acceleration 9.81 m /s?
Z: Head Loss (difference water level upstream
and downstream) (m)

Secondary canal N1 and Secondary canal N2 rating curve (H-Q curves)

For Secondary canal N1 and Secondary canal N2, the H-Q curve was calculated by
the measurement flow and cross section of these canals from the field.

The detailed result of H-Q curve is provided in the Annex 12.
Conveyance Efficiency

Below formula is used to calculate the Conveyance efficiency:

Volume of water delivered by the system <100

Conveyance Efficiency (CE) = - -
Volume of water of diverted into the system

According to the above formula, the conveyance efficiency is summarized as table 4.3.2 and
annex11.

Table 4.3.2 System Conveyance Efficiency
Average Average
Canal level Canal Name DAScasolr o RS o o
Efficiency (%) (%) Efficiency (%) (%)
Main Canal MC 81.29% 81.29% 72.38% 72.38%
Secondary NI 82.80% 68.10% 130.60% 95.77%
Canal N2 53.40% 60.95%
Tertiary Canal M9 72.67% 72.67% 72.67% 72.67%
System conveyance efficiency 74.02% 80.27%
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Overall-command area efficiency

Table 4.3.3 summarized the results of overall command areas efficiency based on the below.
In order to compute the efficiency, the calculation of water delivered to the fields is
necessary. The result of this calculation is also shown in table 4.3.3.The values obtained are
not so big different between dry and wet seasons.

The overall command area efficiency (CAE) was calculated by the formula below:

Total scheme water requirement - Effective rainfall

CAE = x 100

Total water diverted to use
The overall command area efficiency was calculated at 86.28% in dry season and 72.38% in
wet season. These estimated values are generally could not say it is high or low because no

data to be compared with.

Summarized and detailed of overall command area efficiency are shown in Annex 13

Table 4.3.3
Overall Command Area Efficiency
Items Unit | Dry Season Wet season
Total System Water Requirement (SWR) | Mmcm 16.120 30.15
Effective Rainfall (ER) MCM 6.098 17.54
Total diverted water MCM 23.500 29.59
_ Totaldrainedwater | wmecwm 3.201 10.29
Conveyance efficiency % 72.540 84.15
Water delivered to the fields (WDF) MCM 13.846 14.614
Overall Command Area Efficiency % 72.38 86.28
4.4 Water Productivity

Table 4.4.1 shows the estimation of total economic value of production dry and wet seasons.
As shown in the Table, yields of dry season are generally higher than wet season. The prices
are also higher. As a result, the total production cost is higher although much smaller area of
paddy was cultivated.

The net water available water supply is from table 4.1.3 the water productivity is then
estimated at US$0.048/m3 in dry season and US$0.060/m3 in wet season.

Summarized and detailed of water productivity are shown in Annex 14

Table 4.4.1
Item Areas (ha) Yield (T/ha) Price (US$/T) | Total Cost
(US$)

Out put of Dry Season

Rice | 1452.5 | 3.715 | 210 | 1,133,167.87
Out put of Wet Season

Rice 2518.37 | 3.368 210 | 1,781,192.73

Water Productivity Dry Season Wet season
(US$/m3) 0.048 0.060
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4.5 Project water management appraisal

In Cambodia, irrigation systems cannot guarantee the water storage during the cultivation
period because most of them are not fully completed systems. In this condition, the data and
information related to the Water use including all scale of irrigation schemes was not yet
operated and functioned. It means that the farmers always use water for irrigation free from
the schemes without water use planning.

There are several hundred irrigation systems in varying states of operation in Cambodia,
mostly small to medium in scale. It is difficult to generalise about system management,
because management approaches and effectiveness vary widely. The relative roles of the
various provincial authorities (the provincial Department of Water Resources and
Meteorology, Ministry of Rural Development(MRD), Ministry of Agriculture Forestry and
Fisheries), NGOs, international organisations (IOs), and the farmers themselves also vary.
There is a strong push to establish Farmer Water User Communities (FWUC) to take
responsibility for management of irrigation systems, and a National Policy on Participatory
Irrigation Management and Development has been promulgated. Therefore The RGC
recognizes the need for farmers to be involved in irrigation system operation and maintenance
in order to ensure the long-term sustainability of systems. FWUC is responsible for operating
and maintaining agricultural water supply facilities and managing the supply of water, in
compliance with Circular No. 1 of the RGC on the Implementation Policy for Sustainable
Irrigation Systems. The Circular and associated draft Irrigation Policy provide, inter alias, for
FWUC constitutions, water service fees, and allocation of responsibilities and duties.
Recently, in order to strength of water management, the Government of Cambodia has to
update Circular Nol and Prokas 306 to be a Sub Decree on Farmer water user community.

According to MOWRAM as of the end of 2007 there are some 328 FWUCs established
nationally of which a total of 114 FWUCs have been registered by MOWRAM. Depending
upon the source of project support, some water user organizations have been registered at
provincial level only. Map below is presenting the localization of FWUCs in Cambodia.
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Localization of FWUCSs in Cambodia

(a)-Identify stakeholders for decision making on water distribution

The Kamping Pouy irrigation scheme is owned by Battambang PDWRAM under
supervision of the MOWRAM. The Farmer Water User Community (FWUC) is
responsible for the whole scheme management activities and plays an important role
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in the operation and maintenance works in consultation with PDWRAM. The
organization chart of FWUC is shown in the Annex14. Before every cultivation
season, FWUC community organized meeting with the head of WUG to make a plan
as follow:

1- Dry Season Rice

Meeting of Farmer Water User Community Committee of Kamping Pouy
Irrigation System and Canal Farmer Water User Group Committees to review,
prepare principle and plan for dry season rice Implementation,

All Canal Farmer Water User Group Committees meets and extends on dry season
rice principles and plan to their members,

Farmer Water User Community Committee of Kamping Pouy Irrigation System
and Canal Farmer Water User Group Committees meet and make decision on
principle and plan for dry season rice implementation,

Farmer Water User Community Committee of Kamping Pouy Irrigation System
prepare water sharing and distribution calendar and submit to Battambang
Provincial Department of Water Resources for decision and approval ,

Farmer Water User Community Committee of Kamping Pouy Irrigation System
and Canal Farmer Water User Group Committees meet and design plan to clear
forest, repair and improve all canals consisted in dry season rice Plan

Farmer Water User Community Committee of Kamping Pouy Irrigation System
and Canal Farmer Water User Group Committees meet and review water fee
collection service for the season before starting the dry season rice implementation

Implement the plan

2- Wet Season Rice

Meeting of Farmer Water User Community Committee of Kamping Pouy
Irrigation System and Canal Farmer Water User Group Committees to review,
prepare principle and plan for wet season rice Implementation,

All Canal Farmer Water User Group Committees meets and extends on wet season
rice principles and plan to their members,

Farmer Water User Community Committee of Kamping Pouy Irrigation System
and Canal Farmer Water User Group Committees meet and make decision on
principle and plan for wet season rice implementation

Farmer Water User Community Committee of Kamping Pouy Irrigation System
prepare water sharing and distribution calendar and submit to Battambang
Provincial Department of Water Resources for decision,

Farmer Water User Community Committee of Kamping Pouy Irrigation System
and Canal Farmer Water User Group Committees meet and design plan to clear
forest, repair and improve all canals consisted in the system,

Farmer Water User Community Committee of Kamping Pouy Irrigation System
and Canal Farmer Water User Group Committees meet and review water fee
collection service for the season before starting the wet season rice
implementation,

Implement the plan
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Farmer Water User Community is responsible for service collection of all
irrigated system usages by collaborate with local authority and relevant
departments. According to FWUC’s rule, all members shall pay water service fee.
If anyone can not pay for any reasons with approved by stakeholder, FWUC can
make decision for this one either not to pay or discount.

1). Service fee Collection determined by types of Rice Yield
a- All members who receive the rice yield over 2.5 t/ha shall pay

- In Wet Season, all members shall pay 20,000 riel/ha.
- In Dry Season, all members shall pay 40,000 riel/ha.

b- If the rice yield is between 2t/ha to 2.5 t/ha, members shall pay

- In Wet Season, all members shall pay 15,000 riel/ha.
- In Dry Season, all members shall pay 30,000 riel/ha.

c- If the rice yield is less than 2t/ha, members shall pay

- In Wet Season, all members shall pay 10,000 riel/ha.
- In Dry Season, all members shall pay 20,000 riel/ha.

2). Rice Field Register

All members shall register their rice field correctly:

0 Actual size of rice fields shall pay service that comply with measured size
and recognized by FWUC and commune leader,

O Any rice field has hill land that can not grow rice or any unused rice field
shall report to FWUC, before starting of service collection of system
usages.

3). Family Crisis

During service collection, if there is any member get sick, sick in hospital and
get poor or died and family with inability to pay shall be exceptional not to
pay for service in one season, if approved by FWUC.

(b) Draw organizational charts of stakeholders

The management organization chart of the Farmer Water User Community (FWUC)
and Water User Groups (WUG) in Kamping Pouy irrigation system was plotted into
diagram and shown in the Annex 17.

(c) Water allocation rules and practice:

The practice and experiences of operation procedure at Kamping Pouy Irrigation
are based on:

- Seasonal Cropping Calendar

- Seasonal water Distribution

- Seven day Water Distribution

- At the end of wet season, FWUC and WUG prepare a meeting in order to set
up water distribution plan,

- After the preparation of water distribution plan, they submit the plan to
PDWRAM for approval,

49

Prepared by MOWRAM



- After approval from PDWRAM, FWUC will inform WUG again about the
plan and discussing how to implement it,

- Based on their experiences about water distribution plan, the FWUC has
divided water distribution into 8 times for the whole period of rice growing in
the dry season (See annex15). This plan is not used in the wet season,

- The water distribution to the main canal and secondary canal is responsible
by the FWUC; while the water distribution to the tertiary and quartery canal is
responsible by the WUG and Farmers,

- Before distribution of water to the paddy field from the 10 Gate Structure,
the FWUC committee has to check the real situation and the requirement from
farmers in order to consider how much water can be provided and released to

the paddy field.

- After checking, FWUC committee will open the 10 Gate Structure according
to the water distribution plan. For Example, in the first time, FWUC
committee open 3 gates with 0.2m-height in one week,

- When the water flows into the main and secondary canal, WUGs and farmers
start to open the gate in order to collect water into their paddy field by
themselves. But these activities also need to be controlled and monitored by
FWUC. After that, WUG and farmers will observe the water level in the paddy
field and along the tertiary canal based on their traditional practice.

- If there is insufficient water in their paddy field, WUGs will request to the
FWUC for additional supplied water through telephone or direct face to face
talking. On the other hand, if the water are sufficient in their field, WUGs also
report to the FWUC for closing the water gate.

- The main principle of methodology of water sharing or distribution to the
paddy field is flowed directly from one field to another field

- Based on their experiences over 4 years, there is no problem or conflict about
water allocation or distribution to the rice paddy field in the scheme, recently.

- All members shall contribute for the operation and maintenance of all
facilities irrigation system in the tertiary or quartery canal, but for main canal
and Secondary canal and all related structures are responsible PDWRAM or
MOWRAM

- Upper members should allow water flow to the lower part.

- All committees shall have a water allocation plan,

- The water allocation shall follow according to the water allocation plan and
also refer to the meeting,

- The water utilization shall follow to the irrigation condition,

- If the land is not smoothly, higher and far from the water source, this land
has a first priority for irrigation,

- When the gate open and water flow to the paddy field, all members should
wait and see until water sufficient in the field and also look at the losing of
water through the dike,

- The members do not have a right to open the water without permission from
the committee
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4.6 RAP

A B L
1 [Project: Kamping Pouy lirigation System
2 |Date 1Feb08 [
3 \
4 * The following are data items that have been defined by the IPTRID Secretariat in the publication
5 "Guidelines for Benchmarking Performance in the Irrigation and Drainage Sector”, December 2000.
5 T "DI 12" refers to "Data Item No. 12" of the IPTRID Guidelines
T "RAP 9" refers to a Data tem that was collected or computed in Worksheet 4 External Indicators, but was not
7 specified by IPTRID; however, that value is needed for the IPTRID computations
3 " These values have been imported from other worksheets
9 \
10 Value Description
14 Dl 1 22 Delivery of extemal surface imigation water to users - using stated conveyance efficiency, MCM
Surface imigation water inflow from outside the command area (gross at diversion and entry
12 DI 2 31 points), MChA
13 DI 3 10,050 Physical area of cropland in the command area (not including double cropping), ha
14 Dl 4 3,971 Irrigated crop area in the command area, ha
Total extemnal water supply - including gross precipitation and net aquifer withdrawl, but
15 Dl 5 136 excluding intemal recirculation, MCM
16 DI § 16 Flow rate capacity of main canal(s) at diversion point(s), cms
17 DI 9 5 Peak gross irmgation requirement, including all inefficiencies, cms
18 DI 10 82 Gross annual volume of irmgation water entitterment, MCh
19 ol 10 6 Gross maximum fiow rate entittement of the project, cms
20] Dl10a 90 Average percentage of the entilement that is received, %
21 DI 12 17,500 Gross revenue collected from water users, including in-kind services. §US
22 DI 13 9,093 Total management, operation and maintenance cost of project. $US
23 Dl 14 1,299 Total annual (Project + WUA) expenditure on system maintenance, $US
24 Dl 15 3,897 Total cost of personnel inthe project and WiAs, $US
25 DI 16 130 Total number of personnel emploved by the Project and WUAS
26 D117 34,884 Gross revenue that is due from the water users, §US
27 Dl 18 see note below Gross annual agricultural production, tons
28 Dl 19 1,208,375 Total annual value of agricultural production at the famm gate, $US
29 DI 20 433 Total annual volume of water consumed by the crops (ET) - MCM
30 Dl 21 3 Average irmgation water salinity, dSim
31 Dl 21 0 Average drainage water salinity, dS/m
32 DI 22 0 Biological load (BOD) of the irrigation water, average migml
33 DI 22 0 Binlogical load (BCD) of the drainage water, average mgrvl
34 Ol 23 0 Chemical Oxygen Demand (COD) of the irrigation water, average mgm/l
35 DI 23 0 Chemical Oxygen Demand (COD) of the drainage water, average mgryl
36 Ol 24 0 Change in water table depth over the last 5 years, m
37 Dl 25 0 Average annual depth to the water table, m
Requires indepth
38 DI26 computations Differences in the volume of incoming salt and outgoing salts
29 RAPY 0 Total annual NET groundwater pumping, MCM
40| RAP 20 412 Crop ET - Effective Rainfall, MCh
41| RAP 31 61 Field Irigation Efficiency, %
42| RAP 15 91 Estimated convevance efficiency for pumped aquifer water, %
13
44 Values for DI 18 must be extracted from Table 10 on each INPUT-Y ear"" worksheet
45
26
7 |IPTRID Indicators (computed from the values above}
“*hote - IPTRID indicators may not equal the RAP indicators of the same name because the RAP indicators reflect
48 recent USA understanding of terminology for transferrable indicators
448 3,067 Annual imigation water delivery per unit command area (mS/ha)
50 7,762 Annual imigation water delivery per unitirmigated area (m 3Iha)
51 73 hain system water delivery efficiency, %
52 0.3 Annual relative water supply ™"does not include rice deep perc ™"
53 0.1 Annual relative irmgation supply **does not indlude rice deep perc.*™*
54 3.41 Wiater delivery capacit
55 90 Security of entitlernent supply, % received
56 1.9 Cost recovery ratio
57 0.07 Maintenance cost to revenue ratio
58 1 Total MOM cost per unit area (US§/ha)
59 30 Total cost per person employed on water delivery (US$/ha)
60 0502 Revenue collsction performance
61 0.0129 Staffing numbers per unit area (Persons/ha)
62 0.00078 Average revenue per cubic meter of imigation water supplied (US$im a)
63 1,208,375 Total annual value of agricultural production (US$)
G4 120 Cutput per unit serviced area (US$/ha)
65 304 Qutput per unit imgated area (US$/ha)
66 0.0392 Cutput per unit irgation supply (US $/m 3)
67 0.0028 Output per unit water consumed (USEB/mE)

The detailed analysis of RAP is attached in annex 16.
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5. Annexes
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Annex 1. General Location Map of project site
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Annex 2. Scale command area map

SCALE COMMAND AREA MAP OF KOMPING POUY
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Annex 3. Schematic area Map

Schematic Plan of Kamping Pouy Irrigation System
( First Part )
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Sch tic Pl fK ing P Irrigation Syst
( Second Part )
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Schematic Plan of Kamping Pouy Irrigation System

( Third Part )
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Annex 4. Actual planted area map

ACTUAL PLANTED AREA MAP
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Annex 5. Evaporation (ETo) and K¢

Dry Season 2007

ETc=Kc*ETo ETc=Kc*ETo
Date ETo Kc | ETc Date ETo Kc ETc
mm mm mm mm
12-Mar-07 6.00 0.9 5.4 25-Apr-07 9.00 1 9.0
13-Mar-07 7.00 0.9 6.3 26-Apr-07 5.00 1 5.0
14-Mar-07 6.00 0.9 5.4 27-Apr-07 6.00 1 6.0
15-Mar-07 7.00 0.9 6.3 28-Apr-07 4.00 1 4.0
16-Mar-07 8.00 0.9 7.2 29-Apr-07 4.00 1 4.0
17-Mar-07 3.00 0.9 7.2 30-Apr-07 4.00 1 4.0
18-Mar-07 7.00 0.9 6.3 1-May-07 4.00 1 4.0
19-Mar-07 2.00 0.9 1.8 2-May-07 N/A 1.1 N/A
20-Mar-07 2.00 0.9 1.8 3-May-07 3.00 1.1 33
21-Mar-07 5.00 0.9 4.5 4-May-07 4.00 1.1 4.4
22-Mar-07 5.00 0.9 4.5 5-May-07 8.00 1.1 8.8
23-Mar-07 6.00 0.9 54 6-May-07 4.00 1.1 4.4
24-Mar-07 6.00 0.9 54 7-May-07 2.00 1.1 2.2
25-Mar-07 6.00 0.9 54 8-May-07 4.00 1.1 4.4
26-Mar-07 8.00 0.9 7.2 9-May-07 3.00 1.1 33
27-Mar-07 6.00 0.9 54 10-May-07 5.00 1.1 5.5
28-Mar-07 8.00 0.9 7.2 11-May-07 10.00 1.1 11.0
29-Mar-07 10.00 0.9 9.0 12-May-07 N/A 1.1 N/A
30-Mar-07 2.00 0.9 1.8 13-May-07 5.00 1.1 5.5
31-Mar-07 6.00 0.9 54 14-May-07 0.00 1.1 0.0
1-Apr-07 6.00 0.9 5.4 15-May-07 11.00 1.1 12.1
2-Apr-07 3.00 1 8.0 16-May-07 14.00 1.1 154
3-Apr-07 7.00 1 7.0 17-May-07 N/A 1.1 N/A
4-Apr-07 6.00 1 6.0 18-May-07 5.00 1.1 55
5-Apr-07 4.00 1 4.0 19-May-07 3.00 1.1 33
6-Apr-07 6.00 1 6.0 20-May-07 3.00 1.1 33
7-Apr-07 5.00 1 5.0 21-May-07 3.00 1.1 33
8-Apr-07 6.00 1 6.0 22-May-07 3.00 1.1 33
9-Apr-07 4.00 1 4.0 23-May-07 4.00 1.1 4.4
10-Apr-07 1.00 1 1.0 24-May-07 5.00 1.1 5.5
11-Apr-07 N/A 1 N/A 25-May-07 6.00 1.1 6.6
12-Apr-07 N/A 1 N/A 26-May-07 2.00 1.1 2.2
13-Apr-07 9.00 1 9.0 27-May-07 4.00 1.1 4.4
14-Apr-07 3.00 1 3.0 28-May-07 2.00 1.1 2.2
15-Apr-07 4.00 1 4.0 29-May-07 7.00 1.1 7.7
16-Apr-07 7.00 1 7.0 30-May-07 3.00 1.1 33
17-Apr-07 6.00 1 6.0 31-May-07 5.00 1.1 55
18-Apr-07 7.00 1 7.0 1-Jun-07 7.00 1.1 7.7
19-Apr-07 5.00 1 5.0 2-Jun-07 4.00 0.95 3.8
20-Apr-07 5.00 1 5.0 3-Jun-07 2.00 0.95 1.9
21-Apr-07 5.00 1 5.0 4-Jun-07 3.00 0.95 2.9
22-Apr-07 5.00 1 5.0 5-Jun-07 3.00 0.95 29
23-Apr-07 8.00 1 8.0 6-Jun-07 10.00 0.95 9.5
24-Apr-07 4.00 1 4.0 7-Jun-07 N/A 0.95 N/A
Average 5.44 mm/d 5.46 mm/d
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Evaporation (ETo) and Kc (Wet Season 2007)

ETc=Kc*ETo ETc=Kc¢*ETo

Date ETo Kc ETc Date ETo Kc ETc
mm mm mm mm

10-Aug-07 500 | 085 | 43 4-Oct-07 2.00 1 2.0
11-Aug-07 6.00 | 085]| 5.1 5-Oct-07 1.00 1 1.0
12-Aug-07 13.00 | 0.85 | 11.1 6-Oct-07 3.00 1 3.0
13-Aug-07 8.00 | 085 68 7-Oct-07 3.00 1 3.0
14-Aug-07 500 | 085 | 43 8-Oct-07 2.00 1 2.0
15-Aug-07 9.00 | 085 77 9-Oct-07 2.00 1 2.0
16-Aug-07 NA | 085 NA 10-Oct-07 5.0 1 5.0
17-Aug-07 NA |085| NA 11-Oct-07 2.00 1 2.0
18-Aug-07 700 | 085 6.0 12-Oct-07 6.00 1 6.0
19-Aug-07 700 | 085 59 13-Oct-07 3.00 1 3.0
20-Aug-07 700 | 085 6.0 14-Oct-07 2.00 1 2.0
21-Aug-07 6.00 | 085]| 5.1 15-Oct-07 2.0 1 2.0
22-Aug-07 500 | 085 | 43 16-Oct-07 3.00 1 3.0
23-Aug-07 600 | 085]| 5.1 17-Oct-07 5.00 1 5.0
24-Aug-07 3.00 | 085 26 18-Oct-07 2.00 1 2.0
25-Aug-07 7.00 | 085 6.0 19-Oct-07 3.00 1 3.0
26-Aug-07 400 | 085 34 20-Oct-07 4.00 1 4.0
27-Aug-07 500 | 085 | 43 21-Oct-07 4.00 1 4.0
28-Aug-07 8.00 | 085 68 22-0ct-07 3.00 1 3.0
29-Aug-07 0.00 | 085 00 23-Oct-07 6.00 1 6.0
30-Aug-07 400 | 085 34 24-Oct-07 2.00 1 2.0
31-Aug-07 000 | 085 00 25-Oct-07 4.00 1 4.0
1-Sep-07 6.00 09| 54 26-Oct-07 3.00 1 3.0
2-Sep-07 5.00 09| 45 27-Oct-07 2.00 1 2.0
3-Sep-07 5.00 09| 45 28-Oct-07 1.00 1 1.0
4-Sep-07 6.00 09| 54 29-Oct-07 2.00 1 2.0
5-Sep-07 4.00 09| 36 30-Oct-07 8.00 1 8.0
6-Sep-07 5.00 09| 45 31-Oct-07 N/A 1 N/A
7-Sep-07 5.00 09| 45 1-Nov-07 2.00 1.1 22
8-Sep-07 5.00 09| 45 2-Nov-07 2.00 1.1 22
9-Sep-07 5.0 09| 45 3-Nov-07 2.00 1.1 22
10-Sep-07 14.0 09| 126 4-Nov-07 5.00 1.1 5.5
11-Sep-07 10.00 09| 9.0 5-Nov-07 3.00 1.1 3.3
12-Sep-07 N/A 0.9 | NA 6-Nov-07 5.00 1.1 5.5
13-Sep-07 1.00 09| 09 7-Nov-07 2.00 1.1 22
14-Sep-07 1.00 09| 09 8-Nov-07 2.00 1.1 22
15-Sep-07 3.00 09| 27 9-Nov-07 4.00 1.1 4.4
16-Sep-07 2.00 09| 18 10-Nov-07 3.00 1.1 33
17-Sep-07 4.00 09| 3.6 11-Nov-07 2.00 1.1 22
18-Sep-07 4.00 09| 3.6 12-Nov-07 1.00 1.1 1.1
19-Sep-07 3.00 09| 27 13-Nov-07 2.00 1.1 22
20-Sep-07 2.00 09| 18 14-Nov-07 2.00 1.1 22
21-Sep-07 N/A 09| NA 15-Nov-07 2.00 1.1 22
22-Sep-07 3.00 09| 27 16-Nov-07 3.00 1.1 33
23-Sep-07 3.00 09| 27 17-Nov-07 4.00 1.1 4.4
24-Sep-07 4.00 09| 36 18-Nov-07 3.00 1.1 33
25-Sep-07 3.00 09| 27 19-Nov-07 5.00 1.1 5.5
26-Sep-07 4.00 09| 36 20-Nov-07 9.00 1.1 9.9
27-Sep-07 1.00 09| 09 21-Nov-07 4.00 1.1 4.4
28-Sep-07 1.00 09| 09 22-Nov-07 2.00 1.1 22
29-Sep-07 7.00 09| 63 23-Nov-07 4.00 1.1 4.4
30-Sep-07 1.0 09| 09 24-Nov-07 2.00 1.1 22
1-Oct-07 2.00 1| 20 25-Nov-07 4.00 1.1 4.4
2-Oct-07 3.00 1| 3.0 26-Nov-07 2.00 1.1 22
3-Oct-07 3.00 1| 3.0 27-Nov-07 3.00 1.1 33
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Evaporation (ETo) and Kc

Wet Season 2007
ETc=Kc*ETo ETc=Kc*ETo

ETo Kc ETc ETo Kc ETc
Date mm mm Date mm mm
28-Nov-07 3.00 1.1 3.3 6-Dec-07 1.00 0.9 0.9
29-Nov-07 3.00 1.1 3.3 7-Dec-07 2.00 0.9 1.8
30-Nov-07 3.00 1.1 3.3 8-Dec-07 3.00 0.9 2.7
1-Dec-07 3.00 0.9 2.7 9-Dec-07 6.00 0.9 5.4
2-Dec-07 3.00 0.9 2.7 10-Dec-07 4.00 0.9 3.6
3-Dec-07 2.00 0.9 1.8 11-Dec-07 3.00 0.9 2.7
4-Dec-07 3.00 0.9 2.7 12-Dec-07 3.00 0.9 2.7
5-Dec-07 3.00 0.9 2.7 13-Dec-07 3.00 0.9 2.7
Average 3.78 mm/d 3.58 mm/d
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Annex 6. Eva

o-Transpiration (ETc) Dry Season 2007

ETc (by measurement)

Date Canal A-C | Canal M9-2 | Canal M19-1 Canal N2-3-2 | Canal N2-5-1 | Canal M23 ETc
mm mm mm mm mm mm mm
23-Feb-07 N/A N/A
24-Feb-07 N/A N/A
25-Feb-07 6.0 6.00
26-Feb-07 0.0 0.00
27-Feb-07 N/A N/A
28-Feb-07 10.0 10.00
1-Mar-07 2.0 2.00
2-Mar-07 3.0 3.00
3-Mar-07 2.0 2.00
4-Mar-07 6.0 6.00
5-Mar-07 N/A N/A
6-Mar-07 N/A 3.0 3.00
7-Mar-07 6.0 5.0 5.50
8-Mar-07 8.0 6.0 6.0 6.67
9-Mar-07 5.0 5.0 1.0 1.0 3.00
10-Mar-07 6.0 6.0 -90.0 3.0 5.00
11-Mar-07 5.0 4.0 5.0 5.0 4.75
12-Mar-07 5.0 8.0 18.0 4.0 5.67
13-Mar-07 9.0 5.0 7.0 6.0 6.75
14-Mar-07 3.0 5.0 14.0 8.0 7.50
15-Mar-07 8.0 10.0 2.0 10.0 7.50
16-Mar-07 6.0 N/A 16.0 5.0 9.00
17-Mar-07 9.0 N/A N/A 11.0 10.00
18-Mar-07 8.0 8.0 7.0 1.0 6.0 6.00
19-Mar-07 1.0 1.0 2.0 N/A 2.0 1.50
20-Mar-07 6.0 16.0 N/A N/A N/A 11.00
21-Mar-07 4.0 8.0 1.0 N/A N/A 4.33
22-Mar-07 5.0 4.0 11.0 7.0 7.0 6.80
23-Mar-07 N/A 5.0 0.0 6.0 6.0 N/A 4.25
24-Mar-07 5.0 11.0 2.0 9.0 5.0 N/A 6.40
25-Mar-07 5.0 N/A 7.0 7.0 6.0 7.0 6.40
26-Mar-07 7.0 N/A 8.0 6.0 6.0 N/A 6.75
27-Mar-07 4.0 16.0 5.0 1.0 N/A N/A 6.50
28-Mar-07 7.0 15.0 2.0 9.0 5.0 N/A 7.60
29-Mar-07 5.0 N/A 8.0 4.0 7.0 N/A 6.00
30-Mar-07 9.0 N/A 9.0 8.0 8.0 N/A 8.50
31-Mar-07 4.0 N/A 6.0 14.0 10.0 10.0 8.80
1-Apr-07 7.0 N/A 9.0 8.0 5.0 N/A 7.25
2-Apr-07 7.0 N/A 11.0 15.0 8.0 N/A 10.25
3-Apr-07 8.0 N/A 8.0 5.0 8.0 10.0 7.80
4-Apr-07 8.0 N/A 7.0 11.0 8.0 N/A 8.50
5-Apr-07 6.0 N/A 13.0 N/A N/A N/A 9.50
6-Apr-07 7.0 8.0 4.0 6.0 8.0 N/A 6.60
7-Apr-07 5.0 7.0 4.0 N/A 6.0 10.0 6.40
8-Apr-07 5.0 10.0 9.0 16.0 4.0 0.0 7.33
9-Apr-07 4.0 1.0 5.0 8.0 5.0 5.0 4.67
10-Apr-07 3.0 5.0 8.0 3.0 5.0 5.0 4.83
11-Apr-07 0.0 N/A 4.0 N/A N/A N/A 2.00
12-Apr-07 3.0 N/A 2.0 4.0 N/A 0.0 2.25
13-Apr-07 2.0 N/A 8.0 N/A 10.0 7.0 6.75
14-Apr-07 3.0 N/A 10.0 0.0 5.0 5.0 4.60
15-Apr-07 4.0 N/A 1.0 0.0 5.0 5.0 3.00
16-Apr-07 8.0 N/A 11.0 N/A 10.0 5.0 8.50
17-Apr-07 6.0 N/A 8.0 1.0 N/A 5.0 5.00
18-Apr-07 7.0 N/A 8.0 15.0 1.0 N/A 7.75
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ETc (by measurement)

Date Canal AC Canal M9-2 Canal M19-1 Canal N2-3-2 | Canal N2-5-1 Canal M23 ETc
mm mm mm mm mm mm mm

19-Apr-07 8.0 5.0 9.0 5.0 9.0 N/A 7.20
20-Apr-07 5.0 5.0 4.0 5.0 8.0 5.0 5.33
21-Apr-07 7.0 7.0 11.0 10.0 7.0 5.0 7.83
22-Apr-07 7.0 8.0 5.0 8.0 13.0 5.0 7.67
23-Apr-07 6.0 12.0 N/A N/A N/A 15.0 11.00
24-Apr-07 6.0 3.0 2.0 N/A N/A N/A 3.67
25-Apr-07 10.0 11.0 12.0 12.0 7.0 7.0 9.83
26-Apr-07 8.0 8.0 10.0 8.0 10.0 5.0 8.17
27-Apr-07 7.0 N/A 8.0 9.0 0.0 5.0 5.80
28-Apr-07 2.0 N/A N/A N/A 16.0 14.0 10.67
29-Apr-07 11.0 N/A 7.0 2.0 12.0 N/A 8.00
30-Apr-07 4.0 N/A 16.0 N/A N/A N/A 10.00
1-May-07 1.0 N/A N/A N/A 2.0 12.0 5.00
2-May-07 N/A N/A N/A N/A N/A N/A N/A
3-May-07 3.0 5.0 1.0 6.0 N/A 5.0 4.00
4-May-07 7.0 0.0 13.0 11.0 N/A 5.0 7.20
5-May-07 7.0 9.0 4.0 9.0 11.0 6.0 7.67
6-May-07 6.0 4.0 1.0 2.0 7.0 2.0 3.67
7-May-07 3.0 3.0 11.0 6.0 0.0 5.0 4.67
8-May-07 6.0 4.0 N/A 7.0 3.0 N/A 5.00
9-May-07 4.0 1.0 11.0 10.0 5.0 0.0 5.17
10-May-07 8.0 11.0 N/A N/A 1.0 N/A 6.67
11-May-07 3.0 2.0 8.0 9.0 N/A 13.0 7.00
12-May-07 N/A N/A N/A N/A N/A N/A N/A
13-May-07 4.0 4.0 0.0 N/A N/A N/A 2.67
14-May-07 4.0 5.0 4.0 9.0 6.0 4.0 5.33
15-May-07 6.0 N/A 12.0 12.0 N/A 16.0 11.50
16-May-07 14.0 N/A 14.0 13.0 N/A 11.0 13.00
17-May-07 N/A N/A N/A 15.0 N/A 16.0 15.50
18-May-07 10.0 5.0 N/A 11.0 5.0 10.0 8.20
19-May-07 6.0 7.0 N/A 3.0 N/A 5.0 5.25
20-May-07 6.0 6.0 N/A N/A N/A N/A 6.00
21-May-07 9.0 1.0 N/A 8.0 5.0 0.0 4.60
22-May-07 11.0 8.0 N/A 11.0 5.0 0.0 7.00
23-May-07 12.0 9.0 N/A 14.0 10.0 10.0 11.00
24-May-07 15.0 10.0 16.0 15.0 17.0 12.0 13.60
25-May-07 10.0 7.0 9.0 N/A 10.0 9.00
26-May-07 13.0 6.0 12.0 13.0 12.0 11.20
27-May-07 7.0 6.0 8.0 3.0 13.0 7.40
28-May-07 7.0 N/A N/A N/A N/A 7.00
29-May-07 N/A N/A 3.0 3.0 N/A 3.00
30-May-07 7.0 3.0 12.0 N/A 5.0 6.75
31-May-07 10.0 N/A N/A N/A 10.00

1-Jun-07 1.0 13.0 7.00

2-Jun-07 9.0 11.0 10.00

3-Jun-07 9.0 N/A 9.00
4-Jun-07 7.0 N/A 7.00

5-Jun-07 8.0 15.0 11.50

6-Jun-07 13.0 N/A 13.00

7-Jun-07 N/A N/A

Average 6.45mm/d 6.27 mm/d 7.14 mm/d 7.86mm/d 6.62mm/d 6.85mm/d 6.88mm/d
Total ETc 10.24 MCM
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Evapo-Transpiration (ETc) (Wet Season 2007)

ETc (by measurement)

Date Canal A-C | Canal M9-2 | Canal M19-1 Canal N2-3-2 | Canal N2-5-1 Canal M23 ETc
mm mm mm mm mm mm mm
5-Aug-07 6.0 6.00
6-Aug-07 1.0 1.00
7-Aug-07 0.0 0.00
8-Aug-07 3.0 3.00
9-Aug-07 5.0 5.00
10-Aug-07 2.0 0.0 1.00
11-Aug-07 6.0 4.0 5.00
12-Aug-07 2.0 5.0 3.50
13-Aug-07 2.0 5.0 3.50
14-Aug-07 5.0 5.0 5.00
15-Aug-07 4.0 7.0 5.50
16-Aug-07 N/A N/A N/A
17-Aug-07 8.0 3.0 5.50
18-Aug-07 6.0 7.0 6.50
19-Aug-07 7.0 6.0 6.0 6.33
20-Aug-07 5.0 4.0 2.0 3.67
21-Aug-07 6.0 N/A 4.0 5.00
22-Aug-07 5.0 2.0 7.0 4.67
23-Aug-07 6.0 7.0 6.0 6.33
24-Aug-07 2.0 10.0 10.0 7.33
25-Aug-07 6.0 N/A 9.0 7.50
26-Aug-07 4.0 10.0 16.0 9.0 11.0 10.00
27-Aug-07 5.0 4.0 10.0 10.0 8.0 5.0 7.00
28-Aug-07 7.0 0.0 7.0 5.0 9.0 6.0 5.67
29-Aug-07 N/A 10.0 7.0 N/A N/A N/A 8.50
30-Aug-07 2.0 6.0 N/A 2.0 5.0 N/A 3.75
31-Aug-07 0.0 3.0 5.0 3.0 2.0 5.0 3.00
1-Sep-07 6.0 N/A N/A N/A N/A 12.0 9.00
2-Sep-07 4.0 5.0 10.0 5.0 4.0 4.0 5.33
3-Sep-07 5.0 4.0 3.0 5.0 5.0 5.0 4.50
4-Sep-07 6.0 7.0 5.0 1.0 5.0 5.0 4.83
5-Sep-07 3.0 6.0 2.0 N/A 4.0 3.0 3.60
6-Sep-07 5.0 4.0 8.0 6.0 8.0 4.0 5.83
7-Sep-07 7.0 5.0 6.0 6.0 10.0 5.0 6.50
8-Sep-07 4.0 6.0 6.0 5.0 7.0 5.0 5.50
9-Sep-07 7.0 6.0 9.0 N/A N/A 0.0 5.50
10-Sep-07 6.0 16.0 N/A 16.0 N/A 9.0 11.75
11-Sep-07 6.0 4.0 N/A N/A N/A N/A 5.00
12-Sep-07 N/A N/A N/A N/A N/A N/A N/A
13-Sep-07 4.0 5.0 2.0 N/A N/A N/A 3.67
14-Sep-07 5.0 5.0 6.0 N/A 5.0 5.0 5.20
15-Sep-07 5.0 5.0 8.0 5.0 6.0 5.0 5.67
16-Sep-07 3.0 3.0 2.0 6.0 4.0 3.0 3.50
17-Sep-07 3.0 6.0 N/A N/A 6.0 N/A 5.00
18-Sep-07 6.0 5.0 3.0 N/A 3.0 N/A 4.25
19-Sep-07 4.0 5.0 5.0 2.0 1.0 3.0 3.33
20-Sep-07 5.0 3.0 3.0 N/A N/A N/A 3.67
21-Sep-07 N/A N/A N/A N/A 2.0 N/A 2.00
22-Sep-07 4.0 5.0 7.0 5.0 6.0 N/A 5.40
23-Sep-07 7.0 6.0 4.0 6.0 7.0 2.0 5.33
24-Sep-07 5.0 7.0 3.0 5.0 9.0 3.0 5.33
25-Sep-07 5.0 6.0 5.0 6.0 4.0 9.0 5.83
26-Sep-07 6.0 7.0 5.0 5.0 6.0 6.0 5.83
27-Sep-07 3.0 N/A N/A 8.0 7.0 3.0 5.25
28-Sep-07 2.0 4.0 N/A N/A N/A N/A 3.00
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ETc (by measurement)

Date Canal A-C | Canal M9-2 | Canal M19-1 | Canal N2-3-2 | Canal N2-5-1 | Canal M23 ETc
mm mm mm mm mm mm mm
29-Sep-07 4.0 7.0 3.0 1.0 4.0 1.0 3.33
30-Sep-07 7.0 6.0 4.0 7.0 8.0 4.0 6.00
1-Oct-07 3.0 N/A N/A 3.0 N/A 8.0 4.67
2-Oct-07 8.0 7.0 N/A 4.0 N/A 2.0 5.25
3-Oct-07 4.0 3.0 N/A 4.0 13.0 9.0 6.60
4-Oct-07 3.0 2.0 2.0 2.0 3.0 2.0 2.33
5-Oct-07 6.0 4.0 4.0 3.0 5.0 4.0 4.33
6-Oct-07 3.0 6.0 0.0 N/A N/A N/A 3.00
7-Oct-07 6.0 4.0 5.0 N/A N/A N/A 5.00
8-Oct-07 4.0 7.0 2.0 2.0 5.0 2.0 3.67
9-Oct-07 3.0 2.0 4.0 N/A 3.0 2.0 2.80
10-Oct-07 5.0 12.0 5.0 N/A 14.0 16.0 10.40
11-Oct-07 5.0 N/A N/A N/A N/A N/A 5.00
12-Oct-07 5.0 4.0 N/A 5.0 7.0 3.0 4.80
13-Oct-07 3.0 3.0 4.0 N/A N/A 0.0 2.50
14-Oct-07 2.0 2.0 N/A 1.0 4.0 2.0 2.20
15-Oct-07 N/A 3.0 N/A 10.0 0.0 N/A 4.33
16-Oct-07 10.0 12.0 N/A 15.0 N/A N/A 12.33
17-Oct-07 4.0 6.0 N/A N/A 3.0 N/A 4.33
18-Oct-07 3.0 4.0 N/A N/A -1.0 N/A 3.50
19-Oct-07 6.0 6.0 N/A 5.0 N/A N/A 5.67
20-Oct-07 5.0 9.0 2.0 2.0 N/A 3.0 4.20
21-Oct-07 7.0 4.0 2.0 3.0 N/A 4.0 4.00
22-Oct-07 5.0 7.0 6.0 13.0 N/A 4.0 7.00
23-Oct-07 5.0 3.0 N/A N/A N/A N/A 4.00
24-Oct-07 5.0 5.0 N/A N/A 3.0 N/A 4.33
25-Oct-07 5.0 6.0 2.0 4.0 7.0 2.0 4.33
26-Oct-07 3.0 10.0 1.0 3.0 4.0 5.0 4.33
27-Oct-07 6.0 4.0 6.0 3.0 1.0 6.0 4.33
28-Oct-07 N/A N/A 8.0 9.0 8.0 9.0 8.50
29-Oct-07 6.0 3.0 6.0 1.0 4.0 3.0 3.83
30-Oct-07 10.0 14.0 11.0 7.0 6.0 10.0 9.67
31-Oct-07 N/A 1.0 2.0 N/A 0.0 N/A 1.00
1-Nov-07 2.0 3.0 2.0 3.0 4.0 1.0 2.50
2-Nov-07 5.0 2.0 N/A 5.0 2.0 3.50
3-Nov-07 5.0 6.0 14.0 4.0 5.0 6.80
4-Nov-07 8.0 8.0 7.0 11.0 8.50
5-Nov-07 6.0 38.0 N/A 7.0 6.50
6-Nov-07 4.0 13.0 16.0 5.0 9.50
7-Nov-07 8.0 N/A 6.0 5.0 6.33
8-Nov-07 4.0 N/A 5.0 3.0 4.00
9-Nov-07 7.0 N/A 7.0 4.0 6.00
10-Nov-07 5.0 N/A 5.0 7.0 5.67
11-Nov-07 4.0 N/A 5.0 4.50
12-Nov-07 2.0 N/A N/A 2.00
13-Nov-07 3.0 8.0 1.0 4.00
14-Nov-07 2.0 15.0 11.0 9.33
15-Nov-07 2.0 5.0 N/A 3.50
16-Nov-07 5.0 6.0 4.50
17-Nov-07 6.0 5.0 5.50
18-Nov-07 5.0 8.0 6.50
19-Nov-07 N/A N/A N/A
20-Nov-07 N/A N/A N/A
21-Nov-07 10.0 7.0 8.50
22-Nov-07 14.0 4.0 9.00
23-Nov-07 N/A 4.0 4.00
24-Nov-07 3.0 8.0 5.50
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ETc (by measurement)

Date Canal A-C | Canal M9-2 | Canal M19-1 | Canal N2-3-2 Canal N2-5-1 Canal M23 ETc
mm mm mm mm mm mm mm
25-Nov-07 7.0 4.0 5.50
26-Nov-07 6.0 8.0 7.00
27-Nov-07 4.0 4.0 4.00
28-Nov-07 7.0 6.0 6.50
29-Nov-07 4.0 5.0 4.50
30-Nov-07 3.0 5.0 4.00
1-Dec-07 6.0 5.0 5.50
2-Dec-07 3.0 5.0 4.00
3-Dec-07 4.0 2.0 3.00
4-Dec-07 8.0 5.0 6.50
5-Dec-07 3.0 5.0 4.00
6-Dec-07 4.0 5.0 4.50
7-Dec-07 6.0 3.0 4.50
8-Dec-07 4.0 5.0 4.50
9-Dec-07 6.0 5.0 5.50
10-Dec-07 5.0 5.0 5.00
11-Dec-07 5.0 5.0 5.00
12-Dec-07 4.0 5.0 4.50
13-Dec-07 4.0 5.0 4.50
Average 4.91mm/d 5.73mm/d 4.83mm/d 5.62mm/d 5.33mm/d 4.89mm/d 5.11mm/d
Total ETc 17.19MCM
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Annex 7. Deep Percolation (Dry Season 2007)

Deep percolation

Date Canal A-C Canal M9-2 Canal M19-1 Canal N2-3-2 Canal N2-5-1 | Canal M23 Average
mm mm mm mm mm mm mm
23-Feb-07 N/A N/A
24-Feb-07 9.0 9.00
25-Feb-07 N/A N/A
26-Feb-07 10.0 10.00
27-Feb-07 2.0 2.00
28-Feb-07 0.0 0.00
1-Mar-07 3.0 3.00
2-Mar-07 4.0 4.00
3-Mar-07 N/A N/A
4-Mar-07 N/A N/A
5-Mar-07 N/A N/A
6-Mar-07 N/A 2.0 2.00
7-Mar-07 N/A 1.0 1.00
8-Mar-07 N/A 0.0 -1.0 -0.50
9-Mar-07 N/A 2.0 2.0 0.0 1.33
10-Mar-07 N/A N/A 0.0 0.0 0.00
11-Mar-07 -1.0 2.0 5.0 0.0 1.50
12-Mar-07 2.0 1.0 N/A 3.0 2.00
13-Mar-07 7.0 N/A N/A 0.0 3.50
14-Mar-07 N/A 0.0 0.0 N/A 0.00
15-Mar-07 N/A N/A 7.0 N/A 7.00
16-Mar-07 N/A N/A N/A N/A N/A
17-Mar-07 N/A N/A N/A N/A N/A
18-Mar-07 | N/A N/A 2.0 N/A N/A 2.00
19-Mar-07 | N/A N/A -1.0 9.0 N/A 4.00
20-Mar-07 | N/A 0.0 N/A N/A N/A 0.00
21-Mar-07 | N/A N/A 4.0 9.0 2.0 5.00
22-Mar-07 | N/A 3.0 N/A N/A N/A 3.00
23-Mar-07 | N/A N/A 7.0 N/A N/A N/A 7.00
24-Mar-07 | 1.0 8.0 4.0 9.0 N/A N/A 5.50
25-Mar-07 | N/A N/A 0.0 N/A N/A 0.0 0.00
26-Mar-07 | N/A N/A N/A 9.0 N/A N/A 9.00
27-Mar-07 | N/A N/A 1.0 0.0 1.0 N/A 0.67
28-Mar-07 | N/A N/A 4.0 N/A 5.0 N/A 4.50
29-Mar-07 | N/A N/A N/A N/A N/A N/A N/A
30-Mar-07 | N/A N/A N/A N/A N/A N/A N/A
31-Mar-07 | N/A N/A -1.0 N/A N/A -6.0 -1.00
1-Apr-07 | N/A N/A 1.0 N/A -1.0 N/A 0.00
2-Apr-07 | N/A N/A N/A N/A N/A N/A N/A
3-Apr-07 | N/A N/A -1.0 N/A N/A 0.0 -0.50
4-Apr-07 | 1.0 N/A 1.0 N/A N/A 0.0 0.67
5-Apr-07 | 2.0 N/A N/A N/A N/A N/A 2.00
6-Apr-07 | N/A N/A N/A N/A N/A N/A N/A
7-Apr-07 | N/A N/A N/A N/A -1.0 N/A -1.00
8-Apr-07 | N/A 10.0 N/A 1.0 0.0 2.0 3.25
9-Apr-07 | N/A 2.0 N/A 1.0 1.0 3.0 1.75
10-Apr-07 | -1.0 N/A N/A N/A -1.0 0.0 -0.67
11-Apr-07 | N/A N/A N/A N/A N/A N/A N/A
12-Apr-07 | N/A N/A N/A N/A -1.0 0.0 -0.50
13-Apr-07 | N/A N/A N/A N/A -1.0 0.0 -0.50
14-Apr-07 | N/A N/A N/A 0.0 N/A N/A 0.00
15-Apr-07 | 0.0 N/A -1.0 0.0 N/A 0.0 -0.25
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Deep percolation

Date Canal A-C Canal M9-2 Canal M19-1 Canal N2-3-2 Canal N2-5-1 Canal M23 Average
mm mm mm mm mm mm mm
16-Apr-07 0.0 N/A N/A 1.0 N/A N/A 0.50
17-Apr-07 2.0 N/A N/A 1.0 N/A N/A 1.50
18-Apr-07 3.0 N/A 0.0 N/A 4.0 N/A 2.33
19-Apr-07 1.0 N/A N/A N/A N/A N/A 1.00
20-Apr-07 5.0 N/A N/A N/A N/A -2.0 5.00
21-Apr-07 6.0 N/A 9.0 10.0 N/A 5.0 7.50
22-Apr-07 3.0 N/A N/A N/A N/A 2.0 2.50
23-Apr-07 2.0 5.0 N/A N/A N/A 5.0 4.00
24-Apr-07 -1.0 9.0 N/A N/A N/A 5.0 2.00
25-Apr-07 -1.0 10.0 N/A 2.0 5.0 5.0 4.20
26-Apr-07 1.0 0.0 N/A N/A N/A 5.0 2.00
27-Apr-07 N/A N/A 1.0 N/A 2.0 0.0 1.00
28-Apr-07 N/A N/A N/A N/A N/A N/A N/A
29-Apr-07 N/A N/A N/A 2.0 N/A N/A 2.00
30-Apr-07 N/A N/A 2.0 -2.0 N/A N/A 2.00
1-May-07 2.0 N/A N/A 72.0 N/A 5.0 3.50
2-May-07 N/A N/A N/A 10.0 2.0 N/A 6.00
3-May-07 6.0 N/A N/A N/A N/A N/A 6.00
4-May-07 N/A N/A N/A -1.0 N/A N/A -1.00
5-May-07 N/A N/A N/A N/A N/A 5.0 5.00
6-May-07 10.0 N/A 1.0 0.0 N/A 5.0 4.00
7-May-07 N/A N/A N/A 2.0 3.0 5.0 3.33
8-May-07 N/A N/A N/A N/A 1.0 0.0 0.50
9-May-07 8.0 N/A N/A N/A 3.0 N/A 5.50
10-May-07 8.0 N/A 2.0 2.0 9.0 N/A 5.25
11-May-07 3.0 N/A 0.0 N/A N/A N/A 1.50
12-May-07 | N/A N/A N/A N/A 1.0 4.0 2.50
13-May-07 6.0 1.0 1.0 N/A -1.0 0.0 1.40
14-May-07 5.0 N/A 6.0 N/A 3.0 8.0 5.50
15-May-07 8.0 N/A N/A 7.0 N/A N/A 7.50
16-May-07 | N/A N/A N/A N/A N/A N/A N/A
17-May-07 | N/A N/A N/A N/A 7.0 3.0 5.00
18-May-07 | N/A N/A N/A 1.0 N/A N/A 1.00
19-May-07 | N/A N/A N/A 4.0 N/A 7.0 5.50
20-May-07 -1.0 N/A N/A 5.0 3.0 3.0 2.50
21-May-07 | N/A N/A N/A N/A N/A 5.0 5.00
22-May-07 1.0 N/A N/A N/A N/A 5.0 3.00
23-May-07 0.0 N/A N/A N/A N/A 5.0 2.50
24-May-07 -1.0 N/A N/A 5.0 5.0 N/A 3.00
25-May-07 2.0 N/A N/A N/A 7.0 4.50
26-May-07 -1.0 N/A N/A 1.0 8.0 2.67
27-May-07 1.0 N/A N/A 10.0 -1.0 3.33
28-May-07 -1.0 N/A N/A N/A 2.0 0.50
29-May-07 | 2.0 N/A 0.0 6.0 6.0 3.50
30-May-07 | 2.0 0.0 5.0 N/A N/A 2.33
31-May-07 1.0 N/A N/A N/A 1.00
1-Jun-07 1.0 N/A 1.00
2-Jun-07 0.0 N/A 0.00
3-Jun-07 N/A 4.0 4.00
4-Jun-07 0.0 N/A 0.00
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Deep percolation

Date Canal A-C Canal M9-2 Canal M19-1 Canal N2-3-2 Canal N2-5-1 Canal M23 Average
mm mm mm mm mm mm mm
5-Jun-07 -1.0 N/A -1.00
6-Jun-07 | N/A N/A N/A
7-Jun-07 N/A N/A
Average 2.13mm/d 3.95mm/d 1.86mm/d 3.53mm/d 2.14mm/d 3.07mm/d 2.62mm/d
Total Perc 3.90 MCM
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Deep Percolation (Wet Season 2007)

Deep percolation
Date Canal A-C Canal M9-2 Canal M19-1 Canal N2-3-2 Canal N2-5-1 Canal M23 Average
mm mm mm mm mm mm mm
5-Aug-07 N/A N/A
6-Aug-07 -1.0 -1.00
7-Aug-07 -1.0 -1.00
8-Aug-07 -1.0 -1.00
9-Aug-07 -1.0 -1.00
10-Aug-07 -1.0 0.0 -0.50
11-Aug-07 N/A 0.0 0.00
12-Aug-07 9.0 N/A 9.00
13-Aug-07 8.0 0.0 4.00
14-Aug-07 1.0 0.0 0.50
15-Aug-07 3.0 N/A 3.00
16-Aug-07 6.0 -1.0 2.50
17-Aug-07 N/A 1.0 -1.50
18-Aug-07 3.0 0.0 1.50
19-Aug-07 N/A 0.0 -1.0 -0.50
20-Aug-07 2.0 -1.0 0.0 0.33
21-Aug-07 0.0 2.0 0.0 0.67
22-Aug-07 1.0 0.0 1.0 0.67
23-Aug-07 -1.0 -2.0 -1.0 -1.00
24-Aug-07 2.0 2.0 2.0 2.00
25-Aug-07 1.0 6.0 N/A 3.50
26-Aug-07 -1.0 N/A N/A N/A N/A -1.00
27-Aug-07 1.0 9.0 N/A N/A N/A -1.0 3.00
28-Aug-07 -1.0 2.0 3.0 N/A N/A 1.0 1.25
29-Aug-07 3.0 8.0 N/A 2.0 N/A N/A 433
30-Aug-07 1.0 N/A 1.0 N/A -1.0 4.0 1.25
31-Aug-07 N/A N/A 0.0 N/A 1.0 N/A 0.50
1-Sep-07 N/A -1.0 N/A N/A N/A -1.0 -1.00
2-Sep-07 N/A N/A 1.0 N/A -1.0 4.0 1.33
3-Sep-07 N/A 1.0 7.0 N/A 0.0 N/A 2.67
4-Sep-07 N/A 0.0 5.0 N/A N/A 0.0 1.67
5-Sep-07 0.0 1.0 1.0 N/A 0.0 3.0 1.00
6-Sep-07 -1.0 -1.0 0.0 N/A N/A 1.0 -0.25
7-Sep-07 N/A 0.0 1.0 N/A N/A N/A 0.50
8-Sep-07 0.0 -1.0 N/A N/A N/A N/A -0.50
9-Sep-07 N/A 1.0 N/A N/A N/A N/A 1.00
10-Sep-07 0.0 N/A N/A N/A N/A 8.0 4.00
11-Sep-07 -1.0 2.0 -1.0 N/A N/A N/A 0.00
12-Sep-07 N/A N/A -1.0 N/A N/A 2.0 0.50
13-Sep-07 N/A 0.0 1.0 0.0 N/A 1.0 0.50
14-Sep-07 0.0 1.0 4.0 N/A 1.0 0.0 1.20
15-Sep-07 -1.0 -1.0 -1.0 N/A N/A 0.0 -0.75
16-Sep-07 3.0 1.0 3.0 N/A 0.0 -1.0 1.20
17-Sep-07 9.0 2.0 -1.0 N/A N/A 0.0 2.50
18-Sep-07 8.0 1.0 3.0 -1.0 0.0 0.0 1.83
19-Sep-07 4.0 N/A N/A 0.0 N/A N/A 2.00
20-Sep-07 -1.0 1.0 N/A N/A N/A N/A 0.67
21-Sep-07 3.0 -1.0 N/A N/A N/A N/A 1.00
22-Sep-07 0.0 3.0 1.0 N/A -1.0 N/A 0.75
23-Sep-07 0.0 0.0 0.0 N/A -1.0 9.0 1.60
24-Sep-07 0.0 0.0 0.0 N/A N/A 3.0 0.75
25-Sep-07 4.0 -1.0 10.0 N/A 1.0 0.0 2.80
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Deep percolation
Date Canal A-C Canal M9-2 Canal M19-1 Canal N2-3-2 Canal N2-5-1 Canal M23 Average
mm mm mm mm mm mm mm
26-Sep-07 (2.0 N/A N/A 9.0 -1.0 3.0 3.25
27-Sep-07 (0.0 -1.0 N/A 1.0 N/A -1.0 -0.25
28-Sep-07  [2.0 0.0 0.0 3.0 -1.0 1.0 0.83
29-Sep-07 1.0 N/A 3.0 6.0 1.0 2.0 2.60
30-Sep-07  |N/A 3.0 1.0 4.0 N/A 1.0 2.25
1-Oct-07 0.0 0.0 N/A N/A 1.0 3.0 1.00
2-Oct-07 N/A -1.0 N/A -1.0 5.0 2.0 1.25
3-Oct-07 0.0 3.0 N/A 0.0 N/A 4.0 1.75
4-Oct-07 0.0 0.0 2.0 N/A N/A -1.0 0.25
5-Oct-07 0.0 1.0 9.0 N/A N/A -1.0 2.25
6-Oct-07 1.0 N/A N/A N/A N/A N/A 1.00
7-Oct-07 1.0 5.0 N/A 0.0 N/A 2.0 2.00
8-Oct-07 N/A N/A N/A 10.0 N/A 0.0 5.00
9-Oct-07  |N/A 0.0 N/A N/A 1.0 9.0 3.33
10-Oct-07  |N/A 0.0 N/A N/A N/A N/A 0.00
11-Oct-07  [N/A 0.0 N/A 6.0 N/A 1.0 2.33
12-Oct-07  [N/A N/A 3.0 4.0 N/A 0.0 2.33
13-Oct-07  |N/A 0.0 N/A N/A 0.0 0.0 0.00
14-Oct-07 6.0 N/A N/A N/A -1.0 6.0 3.67
15-Oct-07  [N/A 4.0 N/A N/A 0.0 N/A 2.00
16-Oct-07  |2.0 0.0 N/A N/A N/A N/A 1.00
17-Oct-07  [N/A -1.0 N/A N/A N/A N/A -1.00
18-Oct-07  [N/A 3.0 N/A N/A N/A N/A 3.00
19-Oct-07  |3.0 N/A N/A N/A N/A N/A 3.00
20-Oct-07 6.0 N/A N/A N/A N/A 7.0 6.50
21-Oct-07  [N/A 1.0 N/A N/A N/A 2.0 1.50
22-Oct-07  |-1.0 -1.0 N/A N/A N/A 2.0 0.00
23-Oct-07  [0.0 1.0 N/A N/A N/A N/A 0.50
24-Oct-07  |-1.0 3.0 N/A N/A N/A N/A 1.00
25-Oct-07  [0.0 1.0 N/A 6.0 N/A 0.0 1.75
26-Oct-07 2.0 N/A N/A N/A 4.0 -1.0 1.67
27-Oct-07  [N/A -1.0 N/A N/A 2.0 3.0 1.33
28-Oct-07  [N/A 4.0 N/A N/A 2.0 2.0 2.67
29-Oct-07  [N/A 2.0 N/A N/A -1.0 1.0 0.67
30-Oct-07  [N/A N/A N/A N/A 0.0 5.0 2.50
31-Oct-07  [0.0 N/A N/A 9.0 N/A 1.0 3.33
1-Nov-07 3.0 0.0 N/A 3.0 0.0 2.0 1.60
2-Nov-07  [3.0 1.0 N/A N/A 8.0 4.00
3-Nov-07 |1.0 2.0 N/A N/A -1.0 0.67
4-Nov-07  [N/A -1.0 N/A N/A -1.00
5-Nov-07  (10.0 N/A N/A 4.0 10.00
6-Nov-07  |N/A N/A N/A 5.0 5.00
7-Nov-07  |N/A N/A -1.0 0.0 -0.50
8-Nov-07 (1.0 N/A 0.0 6.0 2.33
9-Nov-07  [N/A N/A 0.0 1.0 0.50
10-Nov-07 0.0 N/A 3.0 0.0 1.00
11-Nov-07  [-1.0 N/A 0.0 -0.50
12-Nov-07 0.0 N/A 6.0 3.00
13-Nov-07 (2.0 N/A 4.0 3.00
14-Nov-07 |7.0 N/A N/A 7.00
15-Nov-07 2.0 0.0 10.0 4.00
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Deep percolation

Date Canal A-C Canal M9-2 Canal M19-1 Canal N2-3-2 Canal N2-5-1 | CanalM23 Average
mm mm mm mm mm mm mm
16-Nov-07 |-1.0 8.0 3.50
17-Nov-07 0.0 N/A 0.00
18-Nov-07 |3.0 N/A 3.00
19-Nov-07 10.0 N/A 10.00
20-Nov-07 N/A 3.0 3.00
21-Nov-07 0.0 3.0 1.50
22-Nov-07 N/A 4.0 3.00
23-Nov-07 N/A 3.0 7.00
24-Nov-07 N/A N/A N/A
25-Nov-07 4.0 1.0 2.50
26-Nov-07 -1.0 N/A -1.00
27-Nov-07 3.0 0.0 1.50
28-Nov-07 -1.0 0.0 -0.50
29-Nov-07 1.0 N/A 1.00
30-Nov-07 3.0 N/A 3.00
1-Dec-07 3.0 0.0 1.50
2-Dec-07 4.0 N/A 4.00
3-Dec-07 0.0 1.0 0.50
4-Dec-07 N/A N/A N/A
5-Dec-07 -1.0 -1.00
6-Dec-07 N/A N/A
7-Dec-07 N/A N/A
8-Dec-07 5.0 5.00
9-Dec-07 N/A N/A
10-Dec-07 2.0 2.00
11-Dec-07 N/A N/A
12-Dec-07 -1.0 -1.00
13-Dec-07 N/A N/A
Average 1.80 mm/d | 1.02 mm/d 2.04 mm/d 2.92 mm/d 0.89 mm/d 2.02mm/d | 1.72mm/d
Total Perc 5.78 MCM
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Annex 8. Water Requirement Dry Season 2007

Date LS&LP ETc Perc. IWR Planted Area (ha) Paddy WR
mm/d mm/d | mm/d | mm/d Land Pre A Planted A m’/ d
1-Feb-07 5.60 6.88 2.62 15.10 | 1452.5 0 81,340
2-Feb-07 5.60 6.88 2.62 15.10 | 1429.8 23 82,224
3-Feb-07 5.60 6.88 2.62 15.10 | 1407.1 45 83,108
4-Feb-07 5.60 6.88 2.62 15.10 | 13844 68 83,993
5-Feb-07 5.60 6.88 2.62 15.10 | 1361.7 91 84,877
6-Feb-07 5.60 6.88 2.62 15.10 | 1339 114 85,761
7-Feb-07 5.60 6.88 2.62 15.10 | 1316.3 136 86,645
8-Feb-07 5.60 6.88 2.62 15.10 | 1293.6 159 87,529
9-Feb-07 5.60 6.88 2.62 15.10 | 1270.9 182 88,414
10-Feb-07 5.60 6.88 2.62 15.10 | 12255 227 90,182
11-Feb-07 5.60 6.88 2.62 15.10 | 1183.1 269 91,833
12-Feb-07 5.60 6.88 2.62 15.10 | 1140.7 312 93,485
13-Feb-07 5.60 6.88 2.62 15.10 | 1098.3 354 95,137
14-Feb-07 5.60 6.88 2.62 15.10 | 10559 397 96,788
15-Feb-07 5.60 6.88 2.62 15.10 | 1013.5 439 98,440
16-Feb-07 5.60 6.88 2.62 15.10 | 971.1 481 100,091
17-Feb-07 5.60 6.88 2.62 15.10 | 928.7 524 101,743
18-Feb-07 5.60 6.88 2.62 15.10 | 886.3 566 103,394
19-Feb-07 5.60 6.88 2.62 15.10 | 8439 609 105,046
20-Feb-07 5.60 6.88 2.62 15.10 | 801.5 651 106,697
21-Feb-07 5.60 6.88 2.62 15.10 | 771 682 107,885
22-Feb-07 5.60 6.88 2.62 15.10 | 740.5 712 109,073
23-Feb-07 5.60 6.88 2.62 15.10 | 710 743 110,261
24-Feb-07 5.60 6.88 9.00 2148 | 679.5 773 160,774
25-Feb-07 5.60 6.00 2.62 14.22 | 649 804 105,598
26-Feb-07 5.60 0.00 10.00 | 15.60 | 618.5 834 118,036
27-Feb-07 5.60 6.88 2.00 14.48 | 588 865 109,661
28-Feb-07 5.60 10.00 | 0.00 15.60 | 557.5 895 120,720
1-Mar-07 5.60 2.00 3.00 10.60 | 529.8 923 75,304
2-Mar-07 5.60 3.00 4.00 12.60 | 502.1 950 94,646
3-Mar-07 5.60 2.00 2.62 10.22 | 4744 978 71,746
4-Mar-07 5.60 6.00 2.62 14.22 | 446.7 1006 111,706
5-Mar-07 5.60 6.88 2.62 15.10 | 419 1034 121,596
6-Mar-07 5.60 3.00 2.00 10.60 | 391.3 1061 74,973
7-Mar-07 5.60 5.50 1.00 12.10 | 363.6 1089 91,140
8-Mar-07 5.60 6.67 -0.50 | 11.77 | 3359 1117 87,667
9-Mar-07 5.60 3.00 1.33 9.93 308.2 1144 66,346
10-Mar-07 5.60 5.00 0.00 10.60 | 280.5 1172 74,308
11-Mar-07 5.60 4.75 1.50 11.85 | 265.8 1187 89,054
12-Mar-07 5.60 5.67 2.00 13.27 | 251.1 1201 106,169
13-Mar-07 5.60 6.75 3.50 15.85 | 2364 1216 137,889
14-Mar-07 5.60 7.50 0.00 13.10 | 221.7 1231 104,725
15-Mar-07 5.60 7.50 7.00 20.10 | 207 1246 192,190
16-Mar-07 5.60 9.00 2.62 17.22 | 192.3 1260 157,193
17-Mar-07 5.60 10.00 | 2.62 18.22 | 177.6 1275 170,827
18-Mar-07 5.60 6.00 2.00 13.60 | 162.9 1290 112,290
19-Mar-07 5.60 1.50 4.00 11.10 | 148.2 1304 80,036
20-Mar-07 5.60 11.00 | 0.00 16.60 | 1335 1319 152,566
21-Mar-07 5.60 433 5.00 1493 | 12141 1331 131,034
22-Mar-07 5.60 6.80 3.00 15.40 | 109.32 1343 137,754
23-Mar-07 5.60 4.25 7.00 16.85 | 97.23 1355 157,913
24-Mar-07 5.60 6.40 5.50 17.50 | 85.14 1367 167,484
25-Mar-07 5.60 6.40 0.00 12.00 | 73.05 1379 92,376
26-Mar-07 5.60 6.75 9.00 21.35 | 60.95 1392 222,582
27-Mar-07 5.60 6.50 0.67 12.77 | 48.86 1404 103,330
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Water Requirement
Date LS&LP ETc Perc. IWR Planted Area (ha) Paddy WR
mm/d mm/d | mm/d | mm/d Land Pre A Planted A m’/ d
28-Mar-07 | 5.60 7.60 4.50 17.70 | 36.77 1416 173,362
29-Mar-07 5.60 6.00 2.62 14.22 | 24.68 1428 124,447
30-Mar-07 | 5.60 8.50 2.62 16.72 | 12.59 1440 160,810
31-Mar-07 5.60 8.80 -1.00 13.40 | 0.50 1452 113,284
1-Apr-07 7.25 0.00 7.25 1452.5 105,306
2-Apr-07 10.25 | 2.62 12.87 1452.5 186,924
3-Apr-07 7.80 -0.50 [ 7.30 1452.5 106,033
4-Apr-07 8.50 0.67 9.17 1452.5 133,146
5-Apr-07 9.50 2.00 11.50 1452.5 167,038
6-Apr-07 6.60 2.62 9.22 1452.5 133,907
7-Apr-07 6.40 2.62 9.02 1452.5 131,002
8-Apr-07 7.33 3.25 10.58 1452.5 153,723
9-Apr-07 4.67 1.75 6.42 1452.5 93,202
10-Apr-07 4.83 -0.67 4.17 1452.5 60,521
11-Apr-07 2.00 2.62 4.62 1452.5 67,092
12-Apr-07 2.25 -0.50 1.75 1452.5 25,419
13-Apr-07 6.75 -0.50 | 6.25 1452.5 90,781
14-Apr-07 4.60 0.00 4.60 1452.5 66,815
15-Apr-07 3.00 -0.25 | 2.75 1452.5 39,944
16-Apr-07 8.50 0.50 9.00 1452.5 130,725
17-Apr-07 5.00 1.50 6.50 1452.5 94,413
18-Apr-07 7.75 2.33 10.08 1452.5 146,460
19-Apr-07 7.20 1.00 8.20 1452.5 119,105
20-Apr-07 5.33 5.00 10.33 1452.5 150,092
21-Apr-07 7.83 7.50 15.33 1452.5 222,717
22-Apr-07 7.67 2.50 10.17 1452.5 147,671
23-Apr-07 11.00 | 4.00 15.00 1452.5 217,875
24-Apr-07 3.67 2.00 5.67 1452.5 82,308
25-Apr-07 9.83 4.20 14.03 1452.5 203,834
26-Apr-07 8.17 2.00 10.17 1452.5 147,671
27-Apr-07 5.80 1.00 6.80 1452.5 98,770
28-Apr-07 10.67 | 2.62 13.29 1452.5 192,976
29-Apr-07 8.00 2.00 10.00 1452.5 145,250
30-Apr-07 10.00 | 2.00 12.00 1452.5 174,300
1-May-07 5.00 3.50 8.50 1452.5 123,463
2-May-07 6.88 6.00 12.88 1452.5 187,024
3-May-07 4.00 6.00 10.00 1452.5 145,250
4-May-07 7.20 -1.00 | 6.20 1452.5 90,055
5-May-07 7.67 5.00 12.67 1452.5 183,983
6-May-07 3.67 4.00 7.67 1452.5 111,358
7-May-07 4.67 3.33 8.00 1452.5 116,200
8-May-07 5.00 0.50 5.50 1452.5 79,887
9-May-07 5.17 5.50 10.67 1452.5 154,933
10-May-07 6.67 5.25 11.92 1452.5 173,090
11-May-07 7.00 1.50 8.50 1452.5 123,463
12-May-07 6.88 2.50 9.38 1452.5 136,187
13-May-07 2.67 1.40 4.07 1452.5 59,068
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Water Requirement
Date LS&LP ETc Perc. IWR Planted Area (ha) Paddy WR
mm/d mm/d | mm/d | mm/d Land Pre A Planted A m’/ d
14-May-07 5.33 5.50 10.83 1452.5 157,354
15-May-07 11.50 | 7.50 19.00 1452.5 275,975
16-May-07 13.00 | 2.62 15.62 1452.5 226,867
17-May-07 15.50 | 5.00 20.50 1452.5 297,763
18-May-07 8.20 1.00 9.20 1452.5 133,630
19-May-07 5.25 5.50 10.75 1452.5 156,144
20-May-07 6.00 2.50 8.50 1452.5 123,463
21-May-07 4.60 5.00 9.60 1452.5 139,440
22-May-07 7.00 3.00 10.00 1452.5 145,250
23-May-07 11.00 | 2.50 13.50 1452.5 196,088
24-May-07 13.60 | 3.00 16.60 1452.5 241,115
25-May-07 9.00 4.50 13.50 1452.5 196,088
26-May-07 11.20 | 2.67 13.87 1452.5 201,413
27-May-07 7.40 3.33 10.73 1452.5 155,902
28-May-07 7.00 0.50 7.50 1452.5 108,938
29-May-07 3.00 3.50 6.50 1452.5 94,413
30-May-07 6.75 2.33 9.08 1452.5 131,935
31-May-07 10.00 | 1.00 11.00 1452.5 159,775
1-Jun-07 7.00 1.00 8.00 1452.5 116,200
2-Jun-07 10.00 | 0.00 10.00 1452.5 145,250
3-Jun-07 9.00 4.00 13.00 1452.5 188,825
4-Jun-07 7.00 0.00 7.00 1452.5 101,675
5-Jun-07 6.88 -1.00 5.88 1452.5 85,349
6-Jun-07 6.88 2.62 9.50 1452.5 137,917
7-Jun-07 6.88 2.62 9.50 1452.5 137,917
average 5.60 6.79 2.65
Total MCM 1.98 10.24 | 3.90 16.12
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Water Requirement

Wet Season 2007

Date LS &LP ETc Perc. IWR Planted Area (ha) Paddy WR
mm/d mm/d | mm/d | mm/d Land Pre A Planted A m’/ d
1-Jun-07 5.60 5.11 1.72 | 1243 | 251837 0.00 141,029
2-Jun-07 5.60 5.11 1.72 | 1243 | 2494.48 23.89 141,322
3-Jun-07 5.60 5.11 1.72 | 1243 | 2470.59 47.78 141,616
4-Jun-07 5.60 5.11 1.72 | 1243 | 2446.70 71.67 141,910
5-Jun-07 5.60 5.11 1.72 | 1243 | 242281 95.56 142,203
6-Jun-07 5.60 5.11 1.72 | 12.43 | 2398.93 119.44 142,497
7-Jun-07 5.60 5.11 1.72 | 1243 | 2375.04 143.33 142,790
8-Jun-07 5.60 5.11 1.72 | 12.43 | 2351.15 167.22 143,084
9-Jun-07 5.60 5.11 172 | 1243 | 2327.26 191.11 143,378
10-Jun-07 5.60 5.11 1.72 | 1243 | 2303.37 215.00 143,671
11-Jun-07 5.60 5.11 1.72 | 1243 | 2300.37 218.00 143,708
12-Jun-07 5.60 5.11 172 | 1243 | 229737 221.00 143,745
13-Jun-07 5.60 5.11 1.72 | 1243 | 229437 224.00 143,782
14-Jun-07 5.60 5.11 1.72 | 1243 | 2291.37 227.00 143,819
15-Jun-07 5.60 5.11 1.72 | 1243 | 2288.37 230.00 143,856
16-Jun-07 5.60 5.11 172 | 1243 | 2285.37 233.00 143,892
17-Jun-07 5.60 5.11 172 | 1243 | 228237 236.00 143,929
18-Jun-07 5.60 5.11 172 | 1243 | 227937 239.00 143,966
19-Jun-07 5.60 5.11 172 | 1243 | 2276.37 242.00 144,003
20-Jun-07 5.60 5.11 172 | 1243 | 227337 245.00 144,040
21-Jun-07 5.60 5.11 1.72 | 1243 | 2270.67 247.70 144,073
22-Jun-07 5.60 5.11 1.72 | 1243 | 2267.97 250.40 144,106
23-Jun-07 5.60 5.11 1.72 | 1243 | 2265.27 253.10 144,139
24-Jun-07 5.60 5.11 1.72 | 1243 | 2262.57 255.80 144,173
25-Jun-07 5.60 5.11 1.72 | 12.43 | 2259.87 258.50 144,206
26-Jun-07 5.60 5.11 1.72 | 1243 | 2257.17 261.20 144,239
27-Jun-07 5.60 5.11 1.72 | 1243 | 225447 263.90 144,272
28-Jun-07 5.60 5.11 1.72 | 1243 | 2251.77 266.60 144,305
29-Jun-07 5.60 5.11 1.72 | 1243 | 2249.07 269.30 144,339
30-Jun-07 5.60 5.11 1.72 | 1243 | 2246.37 272.00 144,372
1-Jul-07 5.60 5.11 1.72 | 1243 | 2239.52 278.85 144,456
2-Jul-07 5.60 5.11 1.72 | 1243 | 2232.67 285.70 144,540
3-Jul-07 5.60 5.11 172 | 1243 | 2225.82 292.55 144,624
4-Jul-07 5.60 5.11 172 | 1243 | 221897 299.40 144,708
5-Jul-07 5.60 5.11 1.72 | 1243 | 2212.12 306.25 144,793
6-Jul-07 5.60 5.11 172 | 1243 | 2205.27 313.10 144,877
7-Jul-07 5.60 5.11 172 | 1243 | 2198.42 319.95 144,961
8-Jul-07 5.60 5.11 1.72 | 1243 | 2191.57 326.80 145,045
9-Jul-07 5.60 5.11 172 | 1243 | 2184.72 333.65 145,129
10-Jul-07 5.60 5.11 172 | 1243 | 2177.87 340.50 145214
11-Jul-07 5.60 5.11 1.72 | 12.43 | 2109.51 408.86 146,054
12-Jul-07 5.60 5.11 1.72 | 1243 | 2041.14 477.23 146,894
13-Jul-07 5.60 5.11 172 | 1243 | 1972.78 545.59 147,734
14-Jul-07 5.60 5.11 1.72 | 12.43 | 1904.41 613.96 148,575
15-Jul-07 5.60 5.11 1.72 | 1243 | 1836.05 682.32 149,415
16-Jul-07 5.60 5.11 1.72 | 1243 | 1767.69 750.68 150,255
17-Jul-07 5.60 5.11 1.72 | 1243 | 1699.32 819.05 151,095
18-Jul-07 5.60 5.11 1.72 | 1243 | 1630.96 887.41 151,935
19-Jul-07 5.60 5.11 1.72 | 1243 | 1562.59 955.78 152,776
20-Jul-07 5.60 5.11 1.72 | 1243 | 1494.23 1024.14 153,616
21-Jul-07 5.60 5.11 1.72 | 1243 | 1425.96 1092.41 154,455
22-Jul-07 5.60 5.11 1.72 | 1243 | 1357.69 1160.68 155,294
23-Jul-07 5.60 5.11 1.72 | 12.43 | 1289.42 1228.95 156,133
24-Jul-07 5.60 5.11 1.72 | 12.43 | 1221.15 1297.22 156,972
25-Jul-07 5.60 5.11 1.72 | 12.43 | 1152.88 1365.49 157,811
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Water Requirement

Date LS&LP ETc Perc. IWR Planted Area (ha) Paddy WR
mm/d mm/d | mm/d | mm/d Land Pre A Planted A m’/ d
26-Jul-07 5.60 5.11 172 | 1243 | 1084.61 1433.76 158,650
27-Jul-07 5.60 5.11 1.72 | 1243 | 1016.34 1502.03 159,489
28-Jul-07 5.60 5.11 1.72 | 1243 | 948.07 1570.30 160,328
29-Jul-07 5.60 5.11 172 | 1243 | 879.80 1638.57 161,168
30-Jul-07 5.60 5.11 172 | 1243 | 811.53 1706.84 162,007
31-Jul-07 5.60 5.11 172 | 1243 | 743.23 1775.14 162,846
1-Aug-07 5.60 5.11 172 | 1243 | 693.76 1824.61 163,454
2-Aug-07 5.60 5.11 172 | 1243 | 644.28 1874.09 164,062
3-Aug-07 5.60 5.11 1.72 | 12.43 | 594.81 1923.56 164,670
4-Aug-07 5.60 5.11 1.72 | 12.43 | 545.34 1973.03 165,278
5-Aug-07 5.60 6.00 1.72 1332 | 495.87 2022.51 183,869
6-Aug-07 5.60 1.00 -1.00 | 5.60 | 446.39 2071.98 24,998
7-Aug-07 5.60 0.00 -1.00 | 4.60 396.92 2121.45 1,013
8-Aug-07 5.60 3.00 -1.00 | 7.60 347.45 2170.92 62,875
9-Aug-07 5.60 5.00 -1.00 | 9.60 297.97 2220.40 105,502
10-Aug-07 5.60 100 | -0.50 | 6.10 | 248.50 2269.87 25,265
11-Aug-07 5.60 500 | 000 | 1060 | 23147 2286.90 127,307
12-Aug-07 5.60 350 [ 9.00 | 18.10 | 214.43 2303.94 300,000
13-Aug-07 5.60 350 | 4.00 | 13.10 | 197.40 2320.97 185,127
14-Aug-07 5.60 500 | 050 | 11.10 | 18037 2338.00 138,691
15-Aug-07 5.60 550 | 3.00 | 14.10 | 163.34 2355.04 209,325
16-Aug-07 5.60 511 | 250 | 1321 | 14630 2372.07 188,728
17-Aug-07 5.60 550 | -1.50 | 9.60 | 129.27 2389.10 102,803
18-Aug-07 5.60 6.50 1.50 13.60 | 112.24 2406.13 198,776
19-Aug-07 5.60 6.33 -0.50 | 11.43 | 95.20 2423.17 146,683
20-Aug-07 5.60 3.67 0.33 9.60 78.17 2440.20 101,986
21-Aug-07 5.60 5.00 0.67 1127 | 71.07 2447.30 142,660
22-Aug-07 5.60 4.67 0.67 10.93 | 63.97 2454.40 134,484
23-Aug-07 5.60 6.33 -1.00 | 10.93 | 56.87 2461.50 134,465
24-Aug-07 5.60 7.33 2.00 14.93 | 49.77 2468.60 233,190
25-Aug-07 5.60 7.50 3.50 16.60 | 42.67 2475.70 274,717
26-Aug-07 5.60 10.00 | -1.00 | 14.60 | 35.57 2482.80 225,444
27-Aug-07 5.60 7.00 3.00 15.60 | 28.47 2489.90 250,584
28-Aug-07 5.60 5.67 1.25 12.52 | 21.37 2497.00 173,906
29-Aug-07 5.60 8.50 | 433 1843 | 1427 2504.10 322,159
30-Aug-07 5.60 3.75 1.25 10.60 | 7.17 2511.20 125,962
31-Aug-07 5.60 3.00 [ 050 |9.10 | 0.00 2518.37 88,143
1-Sep-07 9.00 | -1.00 | 8.00 2518.37 201,470
2-Sep-07 5.33 133 | 6.67 2518.37 167,891
3-Sep-07 450 | 267 | 717 2518.37 180,483
4-Sep-07 4.83 1.67 6.50 2518.37 163,694
5-Sep-07 3.60 1.00 | 4.60 2518.37 115,845
6-Sep-07 5.83 -0.25 | 5.58 2518.37 140,609
7-Sep-07 6.50 0.50 7.00 2518.37 176,286
8-Sep-07 5.50 -0.50 | 5.00 2518.37 125,919
9-Sep-07 5.50 1.00 6.50 2518.37 163,694
10-Sep-07 11.75 | 4.00 15.75 2518.37 396,643
11-Sep-07 5.00 0.00 5.00 2518.37 125,919
12-Sep-07 5.11 0.50 5.61 2518.37 141,303
13-Sep-07 3.67 0.50 | 4.17 2518.37 104,932
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Water Requirement

Date LS&LP ETc Perc. IWR Planted Area (ha) Paddy WR
mm/d mm/d | mm/d | mm/d Land Pre A Planted A m’/ d
14-Sep-07 5.20 120 | 6.40 2518.37 161,176
15-Sep-07 567 | -075 | 492 2518.37 123,820
16-Sep-07 3.50 120 | 470 2518.37 118,363
17-Sep-07 500 | 250 | 750 2518.37 188,878
18-Sep-07 4.25 1.83 6.08 2518.37 153,201
19-Sep-07 333 [ 200 |533 2518.37 134,313
20-Sep-07 3.67 | 0.67 | 433 2518.37 109,129
21-Sep-07 2.00 1.00 | 3.00 2518.37 75,551
22-Sep-07 5.40 0.75 6.15 2518.37 154,880
23-Sep-07 5.33 1.60 6.93 2518.37 174,607
24-Sep-07 5.33 0.75 6.08 2518.37 153,201
25-Sep-07 5.83 2.80 8.63 2518.37 217,419
26-Sep-07 5.83 3.25 9.08 2518.37 228,752
27-Sep-07 5.25 -0.25 | 5.00 2518.37 125,919
28-Sep-07 3.00 0.83 3.83 2518.37 96,538
29-Sep-07 333 | 260 | 593 251837 149,423
30-Sep-07 6.00 | 225 | 825 2518.37 207,766
1-Oct-07 4.67 1.00 | 5.67 2518.37 142,708
2-Oct-07 5.25 125 | 6.50 2518.37 163,694
3-Oct-07 6.60 175 | 835 2518.37 210,284
4-Oct-07 233 | 025 | 258 2518.37 65,058
5-Oct-07 433 | 225 | 658 2518.37 165,793
6-Oct-07 3.00 | 1.00 | 4.00 2518.37 100,735
7-Oct-07 500 | 2.00 | 7.00 2518.37 176,286
8-Oct-07 3.67 | 500 | 8.67 2518.37 218,259
9-Oct-07 280 |3.33 6.13 251837 154,460
10-Oct-07 10.40 | 0.00 10.40 251837 261,910
11-Oct-07 500 | 233 |733 2518.37 184,680
12-Oct-07 480 | 233 | 713 2518.37 179,644
13-Oct-07 250 | 0.00 | 250 2518.37 62,959
14-Oct-07 220 | 367 | 587 2518.37 147,744
15-Oct-07 433 | 200 |633 2518.37 159,497
16-Oct-07 1233 | 1.00 | 13.33 2518.37 335,783
17-Oct-07 433 | -1.00 | 333 2518.37 83,946
18-Oct-07 3.50 | 3.00 | 650 2518.37 163,694
19-Oct-07 567 | 3.00 | 867 2518.37 218,259
20-Oct-07 420 | 6.50 10.70 2518.37 269,466
21-Oct-07 4.00 1.50 | 5.50 2518.37 138,510
22-Oct-07 7.00 | 0.00 | 7.00 2518.37 176,286
23-Oct-07 400 | 050 | 450 251837 113,327
24-Oct-07 433 1.00 | 533 251837 134,313
25-Oct-07 433 1.75 6.08 251837 153,201
26-Oct-07 433 1.67 | 6.00 251837 151,102
27-Oct-07 433 133 5.67 251837 142,708
28-Oct-07 8.50 | 2.67 11.17 251837 281,218
29-Oct-07 3.83 | 067 | 450 2518.37 113,327
30-Oct-07 9.67 | 250 | 1217 2518.37 306,402
31-Oct-07 1.00 | 333 | 433 2518.37 109,129
1-Nov-07 2.50 1.60 | 4.10 2518.37 103,253
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Water Requirement

Date LS&LP ETc Perc. IWR Planted Area (ha) Paddy WR
mm/d mm/d | mm/d | mm/d Land Pre A Planted A m’/ d

2-Nov-07 350 | 400 | 7.50 2518.37 188,878
3-Nov-07 680 | 067 | 747 2518.37 188,038
4-Nov-07 850 | -1.00 | 7.50 2518.37 188,878
5-Nov-07 6.50 | 10.00 | 16.50 2518.37 415,531
6-Nov-07 9.50 | 5.00 | 14.50 2518.37 365,164
7-Nov-07 633 | -0.50 | 5.83 2518.37 146,905
8-Nov-07 400 | 233 6.33 2518.37 159,497
9-Nov-07 6.00 | 050 | 6.50 2518.37 163,694
10-Nov-07 5.67 1.00 6.67 2518.37 167,891
11-Nov-07 4.50 -0.50 | 4.00 2518.37 100,735
12-Nov-07 2.00 3.00 5.00 2518.37 125,919
13-Nov-07 4.00 3.00 7.00 2518.37 176,286
14-Nov-07 9.33 7.00 16.33 2518.37 411,334
15-Nov-07 3.50 4.00 7.50 2518.37 188,878
16-Nov-07 4.50 3.50 8.00 2518.37 201,470
17-Nov-07 550 | 0.00 | 5.50 2518.37 138,510
18-Nov-07 650 | 3.00 | 950 2518.37 239,245
19-Nov-07 5.11 10.00 | 15.11 2518.37 380,548
20-Nov-07 511 [ 3.00 | 811 2518.37 204,262
21-Nov-07 850 | 1.50 | 10.00 2518.37 251,837
22-Nov-07 9.00 | 3.00 | 12.00 2518.37 302,204
23-Nov-07 400 | 7.00 | 11.00 2518.37 277,021
24-Nov-07 550 | 172 | 722 2518.37 181,780
25-Nov-07 5.50 2.50 8.00 2518.37 201,470
26-Nov-07 7.00 -1.00 | 6.00 2518.37 151,102
27-Nov-07 4.00 1.50 5.50 2518.37 138,510
28-Nov-07 6.50 -0.50 | 6.00 2518.37 151,102
29-Nov-07 4.50 1.00 5.50 2518.37 138,510
30-Nov-07 400 |3.00 |7.00 251837 176,286

average 5.60 5.14 1.72

Total MCM 7.18 1719 | 5.78 30.15
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Annex 9. Rainfall and Effective Rainfall

Dry Season 2007 Dry Season 2007
Rainfall | Planted Area | Effective Rainfall Rainfall Planted Area | Effective Rainfall
Date mm/d ha m3 Date mm/d ha m3
3-Feb-07 1452.5 0.00 || 26-Mar-07 1452.5 0.00
4-Feb-07 1452.5 0.00 || 27-Mar-07 1452.5 0.00
5-Feb-07 1452.5 0.00 || 28-Mar-07 1452.5 0.00
6-Feb-07 1452.5 0.00 || 29-Mar-07 1452.5 0.00
7-Feb-07 1452.5 0.00 || 30-Mar-07 1452.5 0.00
8-Feb-07 1452.5 0.00 || 31-Mar-07 1452.5 0.00
9-Feb-07 1452.5 0.00 1-Apr-07 1452.5 0.00
10-Feb-07 1452.5 0.00 2-Apr-07 1452.5 0.00
11-Feb-07 1452.5 0.00 3-Apr-07 1452.5 0.00
12-Feb-07 1452.5 0.00 4-Apr-07 1452.5 0.00
13-Feb-07 1452.5 0.00 5-Apr-07 1452.5 0.00
14-Feb-07 1452.5 0.00 6-Apr-07 1452.5 0.00
15-Feb-07 1452.5 0.00 7-Apr-07 1452.5 0.00
16-Feb-07 1452.5 0.00 8-Apr-07 1452.5 0.00
17-Feb-07 1452.5 0.00 9-Apr-07 1452.5 0.00
18-Feb-07 1452.5 0.00 10-Apr-07 27.00 1452.5 0.00
19-Feb-07 1452.5 0.00 11-Apr-07 1452.5 0.00
20-Feb-07 1452.5 0.00 12-Apr-07 7.00 1452.5 0.00
21-Feb-07 39.00 1452.5 433919.85 13-Apr-07 1452.5 0.00
22-Feb-07 44.00 1452.5 470377.60 14-Apr-07 1452.5 0.00
23-Feb-07 19.00 1452.5 244513.85 15-Apr-07 1452.5 0.00
24-Feb-07 1452.5 0.00 16-Apr-07 1452.5 0.00
25-Feb-07 1452.5 0.00 17-Apr-07 1452.5 0.00
26-Feb-07 1452.5 0.00 18-Apr-07 1452.5 0.00
27-Feb-07 13.00 1452.5 174096.65 19-Apr-07 1452.5 0.00
28-Feb-07 1452.5 0.00 || 20-Apr-07 1452.5 0.00
1-Mar-07 1452.5 0.00 || 21-Apr-07 1452.5 0.00
2-Mar-07 1452.5 0.00 || 22-Apr-07 10.00 1452.5 0.00
3-Mar-07 1452.5 0.00 || 23-Apr-07 1452.5 0.00
4-Mar-07 1452.5 0.00 || 24-Apr-07 2.00 1452.5 0.00
5-Mar-07 1452.5 0.00 || 25-Apr-07 1452.5 0.00
6-Mar-07 1452.5 0.00 || 26-Apr-07 1452.5 0.00
7-Mar-07 1452.5 0.00 || 27-Apr-07 9.00 1452.5 0.00
8-Mar-07 1452.5 0.00 || 28-Apr-07 9.00 1452.5 0.00
9-Mar-07 1452.5 0.00 || 29-Apr-07 26.00 1452.5 0.00
10-Mar-07 1452.5 0.00 || 30-Apr-07 12.00 1452.5 0.00
11-Mar-07 1452.5 0.00 1-May-07 68.00 1452.5 0.00
12-Mar-07 1452.5 0.00 2-May-07 1452.5 0.00
13-Mar-07 1452.5 0.00 3-May-07 1452.5 0.00
14-Mar-07 1452.5 0.00 4-May-07 6.00 1452.5 0.00
15-Mar-07 1452.5 0.00 5-May-07 2.00 1452.5 0.00
16-Mar-07 1452.5 0.00 6-May-07 1452.5 0.00
17-Mar-07 5.00 1452.5 70446.25 7-May-07 8.00 1452.5 0.00
18-Mar-07 1452.5 0.00 8-May-07 1452.5 0.00
19-Mar-07 1452.5 0.00 9-May-07 6.00 1452.5 0.00
20-Mar-07 23.00 1452.5 287972.65 || 10-May-07 13.00 1452.5 0.00
21-Mar-07 4.00 1452.5 56705.60 |[ 11-May-07 34.00 1452.5 0.00
22-Mar-07 1452.5 0.00 || 12-May-07 1452.5 0.00
23-Mar-07 1452.5 0.00 || 13-May-07 4.00 1452.5 0.00
24-Mar-07 2.00 1452.5 28701.40 |[ 14-May-07 12.00 1452.5 1524.57
25-Mar-07 1452.5 0.00 || 15-May-07 14.00 1452.5 96695.32
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Rainfall and Effective Rainfall (Dry Season 2007)

Planted
Rainfall Area Effective Rainfall

Date mm/d ha m3
16-May-07 17.00 1452.5 221738.65
17-May-07 1.00 1452.5 14437.85
18-May-07 1452.5 0.00
19-May-07 2.00 1452.5 28701.40
20-May-07 1.00 1452.5 14437.85
21-May-07 1452.5 0.00
22-May-07 1452.5 0.00
23-May-07 1452.5 0.00
24-May-07 2.00 1452.5 28701.40
25-May-07 1452.5 0.00
26-May-07 1452.5 0.00
27-May-07 1452.5 0.00
28-May-07 21.00 1452.5 266591.85
29-May-07 2.00 1452.5 28701.40
30-May-07 1452.5 0.00
31-May-07 14.00 1452.5 186268.60
1-Jun-07 1452.5 0.00
2-Jun-07 1452.5 0.00
3-Jun-07 8.00 1452.5 110622.40
4-Jun-07 18.00 1452.5 233213.40
5-Jun-07 1.00 1452.5 14437.85
6-Jun-07 1452.5 0.00
7-Jun-07 1452.5 0.00
8-Jun-07 1452.5 0.00
9-Jun-07 1452.5 0.00
10-Jun-07 1452.5 0.00
11-Jun-07 1452.5 0.00
12-Jun-07 1452.5 0.00
13-Jun-07 1452.5 0.00
14-Jun-07 1452.5 0.00
15-Jun-07 1452.5 0.00
16-Jun-07 1452.5 0.00
17-Jun-07 1452.5 0.00
18-Jun-07 11 1452.5 149229.85
19-Jun-07 3 1452.5 42790.65
20-Jun-07 25 1452.5 308656.25
21-Jun-07 1452.5 0.00
22-Jun-07 48 1452.5 496406.40
23-Jun-07 34 1452.5 393104.60
24-Jun-07 26 1452.5 318736.60
25-Jun-07 3 1452.5 42790.65
26-Jun-07 1452.5 0.00
27-Jun-07 5 1452.5 70446.25
28-Jun-07 3 1452.5 42790.65
29-Jun-07 1452.5 0.00
30-Jun-07 6 1452.5 84012.60

Average 13.65mm/d

Total 203 mm 0.048 MCM
ota 015 MCM 1,452.50 :
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Rainfall and Effective Rainfall (Wet Season 2007)

Rainfall Pi:;:d Effective Rainfall Rainfall Planted Area | Effective Rainfall
Date mm/d ha m3 Date mm/d ha m3
1-Jun-07 2518.37 0.00 [ 22-Jul-07 2518.37 0.00
2-Jun-07 2518.37 0.00 [ 23-Jul-07 2518.37 0.00
3-Jun-07 8.00 2518.37 191799.06 || 24-Jul-07 11.00 2518.37 258737.33
4-Jun-07 2518.37 0.00 [ 25-Jul-07 2518.37 0.00
5-Jun-07 18.00 2518.37 404349.49 | 26-Jul-07 2518.37 0.00
6-Jun-07 1.00 2518.37 25032.60 || 27-Jul-07 2518.37 0.00
7-Jun-07 2518.37 0.00 [ 28-Jul-07 2518.37 0.00
8-Jun-07 2518.37 0.00 [ 29-Jul-07 2518.37 0.00
9-Jun-07 2518.37 0.00 [ 30-Jul-07 2518.37 0.00
10-Jun-07 2518.37 0.00 [ 31-Jul-07 2518.37 0.00
11-Jun-07 2518.37 0.00 [ 1-Aug-07 2518.37 0.00
12-Jun-07 2518.37 0.00 [ 2-Aug-07 2518.37 0.00
13-Jun-07 2518.37 0.00 [ 3-Aug-07 10.00 2518.37 236726.78
14-Jun-07 2518.37 0.00 [ 4-Aug-07 2518.37 0.00
15-Jun-07 2518.37 0.00 [ 5-Aug-07 2518.37 0.00
16-Jun-07 2518.37 0.00 [[ 6-Aug-07 2518.37 0.00
17-Jun-07 2518.37 0.00 [ 7-Aug-07 2518.37 0.00
18-Jun-07 11.00 2518.37 258737.33 || 8-Aug-07 2518.37 0.00
19-Jun-07 3.00 2518.37 74191.18 || 9-Aug-07 2518.37 0.00
20-Jun-07 25.00 2518.37 535153.63 || 10-Aug-07 12.00 2518.37 280445.68
21-Jun-07 2518.37 0.00 || 11-Aug-07 2518.37 0.00
22-Jun-07 48.00 2518.37 860678.13 || 12-Aug-07 2518.37 0.00
23-Jun-07 34.00 2518.37 681571.66 || 13-Aug-07 2518.37 0.00
24-Jun-07 26.00 2518.37 552631.11 || 14-Aug-07 2518.37 0.00
25-Jun-07 3.00 2518.37 74191.18 || 15-Aug-07 15.00 2518.37 343757.51
26-Jun-07 2518.37 0.00 || 16-Aug-07 2518.37 0.00
27-Jun-07 5.00 2518.37 122140.95 || 17-Aug-07 2518.37 0.00
28-Jun-07 3.00 2518.37 74191.18 || 18-Aug-07 2518.37 0.00
29-Jun-07 0.00 2518.37 0.00 [ 19-Aug-07 2.00 2518.37 49762.99
30-Jun-07 6.00 2518.37 145662.52 || 20-Aug-07 7.00 2518.37 168881.89
1-Jul-07 2518.37 0.00 [ 21-Aug-07 5.00 2518.37 122140.95
2-Jul-07 2518.37 0.00 [ 22-Aug-07 2518.37 0.00
3-Jul-07 3.00 2518.37 74191.18 || 23-Aug-07 7.00 2518.37 168881.89
4-Jul-07 2518.37 0.00 [ 24-Aug-07 2.00 2518.37 49762.99
5-Jul-07 8.00 2518.37 191799.06 || 25-Aug-07 4.00 2518.37 98317.16
6-Jul-07 21.00 2518.37 462221.63 [| 26-Aug-07 2518.37 0.00
7-Jul-07 2518.37 0.00 [ 27-Aug-07 2518.37 0.00
8-Jul-07 2518.37 0.00 || 28-Aug-07 27.00 2518.37 569806.40
9-Jul-07 2518.37 0.00 [ 29-Aug-07 2518.37 0.00
10-Jul-07 2518.37 0.00 [ 30-Aug-07 2518.37 0.00
11-Jul-07 2518.37 0.00 [ 31-Aug-07 21.00 2518.37 462221.63
12-Jul-07 23.00 2518.37 499292.04 1-Sep-07 2518.37 0.00
13-Jul-07 2518.37 0.00 2-Sep-07 2518.37 0.00
14-Jul-07 2518.37 0.00 3-Sep-07 6.00 2518.37 145662.52
15-Jul-07 8.00 2518.37 191799.06 || 4-Sep-07 1.00 2518.37 25032.60
16-Jul-07 2518.37 0.00 5-Sep-07 2518.37 0.00
17-Jul-07 10.00 2518.37 236726.78 6-Sep-07 2518.37 0.00
18-Jul-07 2518.37 0.00 7-Sep-07 2518.37 0.00
19-Jul-07 2518.37 0.00 8-Sep-07 2518.37 0.00
20-Jul-07 2518.37 0.00 9-Sep-07 14.00 2518.37 322955.77
21-Jul-07 2518.37 0.00 |[ 10-Sep-07 10.00 2518.37 236726.78
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Rainfall and Effective Rainfall

Wet Season 2007 Dry Season 2007
Date Rainfall | Planted Area | Effective Rainfall Date Rainfall Planted Area | Effective Rainfall
mm/d ha m3 mm/d ha m3
11-Sep-07 37.00 2518.37 724937.99 || 22-Oct-07 14.00 2518.37 322955.77
12-Sep-07 2518.37 0.00 [ 23-Oct-07 2518.37 0.00
13-Sep-07 2518.37 0.00 [ 24-Oct-07 2518.37 0.00
14-Sep-07 2518.37 0.00 [ 25-Oct-07 2518.37 0.00
15-Sep-07 2518.37 0.00 [ 26-Oct-07 3.00 2518.37 74191.18
16-Sep-07 21.00 2518.37 462221.63 27-Oct-07 10.00 2518.37 236726.78
17-Sep-07 2518.37 0.00 || 28-Oct-07 2518.37 0.00
18-Sep-07 2518.37 0.00 || 29-Oct-07 2518.37 0.00
19-Sep-07 2518.37 0.00 || 30-Oct-07 5.00 2518.37 122140.95
20-Sep-07 53.00 2518.37 910290.02 || 31-Oct-07 2518.37 0.00
21-Sep-07 2518.37 0.00 1-Nov-07 2518.37 0.00
22-Sep-07 2518.37 0.00 2-Nov-07 2518.37 0.00
23-Sep-07 2518.37 0.00 3-Nov-07 2518.37 0.00
24-Sep-07 2518.37 0.00 4-Nov-07 2518.37 0.00
25-Sep-07 2518.37 0.00 5-Nov-07 2518.37 0.00
26-Sep-07 15.00 2518.37 343757.51 6-Nov-07 2518.37 0.00
27-Sep-07 19.00 2518.37 423942.41 7-Nov-07 2518.37 0.00
28-Sep-07 2518.37 0.00 8-Nov-07 2518.37 0.00
29-Sep-07 3.00 2518.37 74191.18 9-Nov-07 2518.37 0.00
30-Sep-07 13.00 2518.37 301851.83 || 10-Nov-07 2518.37 0.00
1-Oct-07 2518.37 0.00 [ 11-Nov-07 15.00 2518.37 343757.51
2-Oct-07 2518.37 0.00 [ 12-Nov-07 2518.37 0.00
3-Oct-07 2518.37 0.00 [[ 13-Nov-07 18.00 2518.37 404349.49
4-Oct-07 3.00 2518.37 74191.18 || 14-Nov-07 8.00 2518.37 191799.06
5-Oct-07 2518.37 0.00 || 15-Nov-07 1.00 2518.37 25032.60
6-Oct-07 2518.37 0.00 || 16-Nov-07 2518.37 0.00
7-Oct-07 3.00 2518.37 74191.18 || 17-Nov-07 2518.37 0.00
8-Oct-07 2518.37 0.00 |[ 18-Nov-07 35.00 2518.37 696329.31
9-Oct-07 12.00 2518.37 280445.68 || 19-Nov-07 12.00 2518.37 280445.68
10-Oct-07 55.00 2518.37 928019.35 || 20-Nov-07 2518.37 0.00
11-Oct-07 2518.37 0.00 [ 21-Nov-07 2518.37 0.00
12-Oct-07 3.00 2518.37 74191.18 || 22-Nov-07 2518.37 0.00
13-Oct-07 2518.37 0.00 |[ 23-Nov-07 2518.37 0.00
14-Oct-07 18.00 2518.37 404349.49 || 24-Nov-07 2518.37 0.00
15-Oct-07 12.00 2518.37 280445.68 || 25-Nov-07 2518.37 0.00
16-Oct-07 8.00 2518.37 191799.06 || 26-Nov-07 2518.37 0.00
17-Oct-07 4.00 2518.37 98317.16 || 27-Nov-07 2518.37 0.00
18-Oct-07 2518.37 0.00 [[ 28-Nov-07 2518.37 0.00
19-Oct-07 2518.37 0.00 [ 29-Nov-07 2518.37 0.00
20-Oct-07 2518.37 0.00 [ 30-Nov-07 2518.37 0.00
21-Oct-07 2518.37 0.00
Average 13.19mm/d
818 mm
Total 0.15 MCM 2,518.37
83

Prepared by MOWRAM




RAINFALL DATA 2007

Date Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

1 68

2

3 8 3 10 6

4 6 1 3

5 2 18 8

6 2 1 21

7 8 3

8

9 6 14 12

10 27 13 12 10 55

11 34 37 15

12 7 23 3

13 4 18

14 12 18 8

15 14 8 15 12 1

16 17 21 8

17 5 1 10 4

18 11 35

19 2 3 2 12

20 23 1 25 7 53

21 39 4 5

22 38 | 44 10 48 14

23 19 34 7

24 2 2 2 26 | 11 2

25 3 4

26 13 15 3

27 9 5 19 10

28 9 21 3 27

29 26 2 3

30 12 6 13 5

31 14 21

Total 40 | 115 | 34 102 | 227 | 191 | 84 | 112 | 192 | 150 89 0
No of days 2 4 4 8 18 13 7 11 11 13 6 0

Total 1336 mm/year
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Annex 10. Location map of Inflow and Outflow measurement

MEASURMENT POINT OF INFLOW AND OUTFLOW
OF DRY SEASON 2006 - 2007
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OF DRY SEASON 2006 - 2007
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MEASURMENT POINT OF INFLOW AND OF FLOW
OF DRY SEASON 2006 - 2007
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Ten Gate Struct
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MEASURMENT POINT OF INFLOW AND OUTFLOW
OF WET SEASON 2006-2007
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MEASURMENT POINT OF INFLOW AND OF FLOW
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Note: @  Inlfow meansurement points
an o-16 I-23 Code number of Inlfow meansurement points
= ' 4 4 b I e ®  Qutlfow meansurement points
0-18  Code number of Outlfow meansurement pointg
310 ﬁl N2-7-
o
. W
- :t SN
: i A
E - i i
; ﬁg 2 ||
W ::;‘ i - : -:' -4 s My _\\“‘ 1o
= 5 = -
0 400 800 m 2 :
— E— Z 1 = : z 3
Scale 1 : 20,000 5 = ‘O'b(\g
8
X0
%'b
<0
I-23
61N L 86118
J LEGEND
c oS Siphon ——— Main Canal
= S| Check Structure =~ =  Secondary Canal
; — | ertiary canal
5 - Brl-dge Drainage canal
1-15 =  Spillway ———  Water course
ST o Culvert — Road
A Drop Structure _ River
Mountain AHHHE  Reservoir
-6 1IN
Prepared by MOWRAM

90




Surface inflow and outflow

Dry season 2007
Surface Inflows Surface Outflow
Date Ten Gate Operation Reservoir Operation Outflows Operation
Open Close Num H w Water Level in reservoir Area n g Z Q Time Quantity Leakage Reservoir Percentage Volume
Date Time Date Time gate gate gate Open Close | (m?) (m) (s) (m*) (m?) Estimation(m?) Outflows Outflows(m?)
27-Jan-07 4h33 mn 28-Jan-07 4h 30 mn 3 0.18 2 2.30 2.30 1.08 | 0.7 | 981 | 2.30 | 4.88 86400 421,231 642,935 20.72%
28-Jan-07 4h 30 mn 29-Jan-07 4h 30 mn 3 0.20 2 2.29 2.29 120 | 0.7 | 981 | 229 | 541 86400 467,016 712,818 20.72% 147670
29-Jan-07 7h46 mn 30-Jan-07 7h46 mn 3 0.23 2 2.28 2.28 138 | 07 | 981 | 228 | 6.20 86400 535,894 817,949 20.72% 169449
30-Jan-07 7h 38 mn 31-Jan-07 7h38 mn 3 0.25 2 2.25 2.25 1.50 | 0.7 | 981 | 225 | 6.70 86400 578,649 883,206 20.72% 182968
31-Jan-07 1-Feb-07
1-Feb-07 2-Feb-07
2-Feb-07 3-Feb-07
3-Feb-07 3 h 50 mn 4-Feb-07 3 h50 mn 3 0.20 2 2.18 2.18 1.20 | 0.7 | 981 | 2.18 | 5.27 86400 455,661 695,487 20.72% 144080
4-Feb-07 8h 10 mn 5-Feb-07 8h 50 mn 3 0.20 2 2.15 2.15 120 | 07 | 981 | 2.15 | 524 88800 465,085 709,871 20.72% 147059
5-Feb-07 7 h 20 mn 6-Feb-07 7h20 mn 3 0.20 2 2.14 2.14 1.20 | 0.7 | 981 | 2.14 | 5.23 86400 451,461 689,077 20.72% 142752
6-Feb-07 3 h40 mn 7-Feb-07 3 h40 mn 1 0.10 2 2.14 2.14 020 | 07 | 981 | 2.14 | 0.87 86400 75,244 114,846 20.72% 23792
7-Feb-07 8-Feb-07
8-Feb-07 9-Feb-07
9-Feb-07 10-Feb-07
10-Feb-07 11-Feb-07
11-Feb-07 6 h 50 mn 12-Feb-07 6h 50 mn 1 0.10 2 2.10 2.10 020 | 0.7 | 981 [ 2.10 | 0.86 86400 74,537 113,768 20.72% 23569
12-Feb-07 13-Feb-07 21,600 21,600 20.72%
13-Feb-07 14-Feb-07 21,600 21,600 20.72%
14-Feb-07 15-Feb-07 21,600 21,600 20.72%
15-Feb-07 16-Feb-07 21,600 21,600 20.72%
16-Feb-07 17-Feb-07 21,600 21,600 20.72%
17-Feb-07 18-Feb-07 21,600 21,600 20.72%
18-Feb-07 7 h 48 mn 18-Feb-07 13h 35 mn 3 0.10 2 2.05 2.05 0.60 | 0.7 | 981 [ 2.05 | 2.56 20820 53,239
18-Feb-07 13h 35 mn 19-Feb-07 10 h 15 mn 3 0.2 2 2.05 2.05 090 | 0.7 | 981 | 2.05 | 3.84 74400 285,372 369,068 13.78% 50871
19-Feb-07 10h15mn_| 20-Feb-07 9h 15 mn 3 0.10 2 2.04 2.04 0.60 | 0.7 | 981 [ 2.04 | 2.55 82800 211,210 273,156 13.78% 37651
20-Feb-07 9h 15 mn 21-Feb-07 15 h 45 mn 3 0.1 2 2.03 2.03 048 | 0.7 | 9.81 | 2.03 | 2.04 1E+05 230,845 298,549 13.78% 41151
21-Feb-07 15h 45mn 22-Feb-07 13h 28mn 3 0.10 2 2.02 2.02 0.60 | 0.7 | 981 [ 2.02 | 2.54 78180 198,446 256,647 13.78% 35375
22-Feb-07 23-Feb-07 68,853 13.78% 9490
23-Feb-07 13h 40mn 24-Feb-07 10h 45mn 1 0.1 2 2.01 2.15 020 | 0.7 | 981 [ 2.01 | 0.84 75900 64,060 82,848 13.78% 11419
24-Feb-07 25-Feb-07
25-Feb-07 10h 45mn 26-Feb-07 8h 30mn 2 0.10 2 2.13 2.13 040 | 0.7 | 981 | 2.13 1.74 78300 136,060 175,965 13.78% 24254
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surface inflow and outflow

Dry season 2007
Surface Inflows Surface Outflow
Date Ten Gate Operation Reservoir Operation Outflows Operation
Open Close Num H Y Water Level in reservoir Area u g V4 Q Time | Quantity || Leakage Reservoir Percentage Volume
Date Time Date Time gate | gate | gate Open Close | (m?) (m) (s) (m®) (m?) Estimation (m?) Outflows Outflows(m?)
26-Feb-07 27-Feb-07 21,600
27-Feb-07 28-Feb-07 21,600
28-Feb-07 1-Mar-07 21,600
1-Mar-07 2-Mar-07 21,600
2-Mar-07 17h 30mn 3-Mar-07 8h 12mn 3 0.08 2 2.11 2.08 0.48 | 0.67 | 9.81 | 2.11 | 2.08 | 52920 | 109,830 142,042 17.62% 25026
3-Mar-07 8h 12mn 4-Mar-07 8h 12mn 3 0.08 2 2.11 2.08 0.48 | 0.67 | 9.81 | 2.11 | 2.08 | 86400 | 179,314 231,905 17.62% 40859
4-Mar-07 8h 12mn 5-Mar-07 8h 12mn 3 0.08 2 2.11 2.08 0.48 | 0.67 | 9.81 | 2.11 | 2.08 | 86400 | 179,314 231,905 17.62% 40859
5-Mar-07 8h 12mn 6-Mar-07 8h 12mn 3 0.15 2 2.05 2.02 0.90 | 0.67 | 9.81 | 2.05 | 3.84 | 86400 | 331,400 428,595 17.62% 75514
6-Mar-07 8h 12mn 7-Mar-07 8h 12mn 3 0.15 2 2.05 2.02 0.90 | 0.67 | 9.81 | 2.05 | 3.84 | 86400 | 331,400 428,595 17.62% 75514
7-Mar-07 8h 12mn 8-Mar-07 8h 12mn 3 0.15 2 2.05 2.02 0.90 | 0.67 | 9.81 | 2.05 | 3.84 | 86400 | 331,400 428,595 17.62% 75514
8-Mar-07 8h 12mn 9-Mar-07 8h 12mn 3 0.15 2 2.05 2.02 0.90 | 0.67 | 9.81 | 2.05 | 3.84 | 86400 | 331,400 428,595 17.62% 75514
9-Mar-07 8h 12mn 10-Mar-07 7h 10mn 3 0.15 2 2.05 2.02 0.90 | 0.67 | 9.81 | 2.05 | 3.84 | 82680 | 317,131 410,141 17.62% 72263
10-Mar-07 11-Mar-07 21,600
11-Mar-07 12-Mar-07 21,600
12-Mar-07 13-Mar-07 21,600
13-Mar-07 14-Mar-07 21,600
14-Mar-07 17h 26mn_| 15-Mar-07 16h 00mn 3 0.08 2 2.01 1.96 0.48 | 0.67 | 9.81 | 2.01 | 2.03 | 81240 | 164,561 200,957 11.71% 23524
15-Mar-07 16h 00mn | 16-Mar-07 | 16h 00mn 3 0.08 2 2.01 1.96 0.48 | 0.67 | 9.81 | 2.01 | 2.03 | 86400 | 175,014 213,721 11.71% 25019
16-Mar-07 16h 00mn | 17-Mar-07 16h 00mn 3 0.15 2 1.96 1.94 0.90 | 0.67 | 9.81 | 1.96 | 3.75 | 86400 | 324,043 395,711 11.71% 46323
17-Mar-07 16h 00mn 18-Mar-07 16h 00mn 3 0.15 2 1.96 1.94 0.90 | 0.67 | 9.81 | 1.96 | 3.75 | 86400 | 324,043 395,711 11.71% 46323
18-Mar-07 16h 00mn | 19-Mar-07 16h 00mn 3 0.15 2 1.96 1.94 0.90 | 0.67 | 9.81 | 1.96 | 3.75 | 86400 | 324,043 395,711 11.71% 46323
19-Mar-07 16h 00mn | 20-Mar-07 | 17h 00mn 3 0.15 2 1.96 1.94 0.90 | 0.67 | 9.81 | 1.96 | 3.75 | 90000 | 337,545 412,199 11.71% 48253
20-Mar-07 21-Mar-07 21,600
21-Mar-07 22-Mar-07 21,600
22-Mar-07 23-Mar-07 21,600
23-Mar-07 24-Mar-07 21,600
24-Mar-07 25-Mar-07 21,600
25-Mar-07 26-Mar-07 21,600
26-Mar-07 17h 20mn_| 27-Mar-07 17h 20mn 3 0.15 2 1.89 1.86 0.90 | 0.67 | 9.81 | 1.89 | 3.68 | 86400 | 318,204 411,529 7.22% 29700
27-Mar-07 17h20mn | 28-Mar-07 | 17h20mn 3 0.15 2 1.89 1.86 0.90 | 0.67 | 9.81 | 1.89 | 3.68 | 86400 | 318,204 411,529 7.22% 29700
28-Mar-07 17h 20mn_| 29-Mar-07 16h 48mn 3 0.15 2 1.89 1.86 0.90 | 0.67 | 9.81 | 1.89 | 3.68 | 84480 | 311,133 402,384 7.22% 29040
29-Mar-07 16h48mn | 30-Mar-07 | 16h48mn 3 0.17 2 1.86 1.82 1.02 | 0.67 | 9.81 | 1.86 | 4.14 | 86400 | 357,758 462,684 7.22% 33392
30-Mar-07 16h48mn | 31-Mar-07 16h 48mn 3 0.17 2 1.86 1.82 1.02 | 0.67 | 9.81 | 1.86 | 4.14 | 86400 | 357,758 462,684 7.22% 33392
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surface inflow and outflow

Dry season 2007
Surface Inflows Surface Outflow
Date Ten Gate Operation Reservoir Operation Outflows Operation
Open Close Num H w Water Level in reservoir Area n g z Q Time Quantity |[ Leakage Reservoir Percentage Volume
Date Time Date Time gate gate | gate Open Close | (m? (m (s) (m?) (m?) Estimation (m?) Outflows Outflows(m?)
31-Mar-07 16h 48mn 1-Apr-07 16h 48mn 3 0.17 2 1.86 1.82 1.02 [ 0.67 | 9.81 | 1.86 | 4.14 | 86400 357,758 462,684 7.22% 33392
1-Apr-07 16h 48mn 2-Apr-07 6h 40mn 3 0.17 2 1.86 1.82 1.02 | 0.67 | 9.81 | 1.86 | 4.14 | 49920 206,705 267,328 7.22% 19293
2-Apr-07 6h 40mn 3-Apr-07 6h 40mn 1 0.10 2 1.82 1.77 020 | 0.67 | 9.81 | 1.82 | 0.80 86400 69,390 89,741 7.22% 6477
3-Apr-07 6h 40mn 4-Apr-07 6h 40mn 1 0.10 2 1.82 1.77 020 | 0.67 | 981 | 1.82 | 0.80 86400 69,390 89,741 7.22% 6477
4-Apr-07 6h 40mn 5-Apr-07 6h 40mn 1 0.10 2 1.82 1.77 020 | 0.67 | 9.81 | 1.82 | 0.80 86400 69,390 89,741 7.22% 6477
5-Apr-07 6h 40mn 6-Apr-07 6h 40mn 1 0.10 2 1.82 1.77 020 | 0.67 | 9.81 | 1.82 | 0.80 86400 69,390 89,741 7.22% 6477
6-Apr-07 6h 40mn 7-Apr-07 8h 35mn 1 0.10 2 1.82 1.77 020 | 0.67 | 9.81 | 1.82 | 0.80 | 93300 74,932 96,908 7.22% 6994
7-Apr-07 8-Apr-07 21,600
8-Apr-07 9-Apr-07 21,600
9-Apr-07 10-Apr-07 21,600
10-Apr-07 7h 15mn 11-Apr-07 7h 15mn 3 0.20 2 1.75 1.71 1.20 [ 0.67 | 981 | 1.75 | 4.73 86400 408,256 527,993 12.63% 66670
11-Apr-07 7h 15mn 12-Apr-07 7h 15mn 3 0.20 2 1.75 1.71 1.20 [ 0.67 | 981 | 1.75 | 4.73 86400 408,256 527,993 12.63% 66670
12-Apr-07 7h 15mn 13-Apr-07 7h 15mn 3 0.20 2 1.75 1.71 1.20 [ 0.67 | 981 | 1.75 | 4.73 86400 408,256 527,993 12.63% 66670
13-Apr-07 7h 15mn 14-Apr-07 11h 02mn 3 0.20 2 1.75 1.71 1.20 [ 0.67 | 9.81 | 1.75 | 4.73 | 100020 | 472,613 611,225 12.63% 77180
14-Apr-07 11h 02mn 15-Apr-07 11h 02mn 3 0.17 2 1.71 1.68 1.02 [ 0.67 | 9.81 | 1.71 | 3.97 86400 343,029 443,635 12.63% 56018
15-Apr-07 11h 02mn 16-Apr-07 6h 20mn 3 0.17 2 1.71 1.68 1.02 [ 0.67 | 9.81 | 1.71 | 3.97 | 69480 275,852 356,756 12.63% 45048
16-Apr-07 6h 20mn 17-Apr-07 17h 00mn 3 0.1 2 1.68 1.66 0.60 | 0.67 | 9.81 | 1.68 | 2.31 | 124800 | 288,894 373,624 12.63% 47178
17-Apr-07 18-Apr-07 21,600
18-Apr-07 19-Apr-07 21,600
19-Apr-07 20-Apr-07 21,600
20-Apr-07 21-Apr-07 21,600
21-Apr-07 22-Apr-07 21,600
22-Apr-07 23-Apr-07 21,600
23-Apr-07 24-Apr-07 21,600
24-Apr-07 25-Apr-07 21,600
25-Apr-07 16h 00mn | 26-Apr-07 14h 55mn 3 0.18 2 1.64 1.63 1.08 | 0.67 | 9.81 | 1.64 | 4.12 | 82500 339,640 525,692 5.20% 27332
26-Apr-07 14h 55mn | 27-Apr-07 14h 55mn 3 0.2 2 1.63 1.6 1.20 [ 0.67 | 9.81 | 1.63 | 4.56 86400 394,010 609,847 5.20% 31707
27-Apr-07 14h 55mn_| 28-Apr-07 14h 55mn 3 0.2 2 1.63 1.6 1.20 [ 0.67 | 9.81 | 1.63 | 4.56 | 86400 394,010 609,847 5.20% 31707
28-Apr-07 14h 55mn | 29-Apr-07 14h 55mn 3 0.2 2 1.63 1.6 1.20 [ 0.67 | 9.81 | 1.63 | 4.56 | 86400 394,010 609,847 5.20% 31707
29-Apr-07 14h 55mn_| 30-Apr-07 10h 50mn 3 0.2 2 1.63 1.6 1.20 [ 0.67 | 9.81 | 1.63 | 4.56 | 71700 326,974 506,088 5.20% 26313
30-Apr-07 10h 50mn 1-May-07 10h 50mn 3 0.15 2 1.6 1.66 0.90 | 0.67 | 9.81 1.6 3.39 86400 292,776 453,156 5.20% 23561
1-May-07 2-May-07 21,600
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surface inflow and outflow

Dry season 2007
Surface Inflows Surface Outflow
Date Ten Gate Operation Reservoir Operation Outflows Operation
Open Close Num H w Water Level in reservoir Area n g z Q Time | Quantity || Leakage Reservoir Percentage Volume

Date Time Date Time gate gate | gate Open Close | (m?) (m) (s) (m*) (m?) Estimation (m?) Outflows Outflows(m?)
2-May-07 3-May-07 21,600
3-May-07 4-May-07 21,600
4-May-07 5-May-07 21,600
5-May-07 6-May-07 21,600
6-May-07 7-May-07 21,600
7-May-07 8-May-07 21,600
8-May-07 9-May-07 21,600
9-May-07 10-May-07 21,600
10-May-07 11-May-07 21,600
11-May-07 12-May-07 21,600
12-May-07 13-May-07 21,600
13-May-07 14-May-07 21,600
14-May-07 15-May-07 21,600
15-May-07 16-May-07 21,600
16-May-07 17-May-07 21,600
17-May-07 18-May-07 21,600
18-May-07 19-May-07 21,600
19-May-07 20-May-07 21,600
20-May-07 21-May-07 21,600
21-May-07 22-May-07 21,600
22-May-07 23-May-07 21,600
23-May-07 24-May-07 21,600
24-May-07 25-May-07 21,600
25-May-07 26-May-07 21,600

26-May-07 19h00mn | 27-May-07 19 h 00 mn 2 0.1 2 1.8 1.83 040 | 0.67 | 9.81 [ 1.8 | 1.60 | 86400 | 138,016 178,494 51.66% 92217

27-May-07 19h00mn | 28-May-07 19 h 00 mn 2 0.1 2 1.8 1.83 040 | 0.67 | 9.81 [ 1.8 | 1.60 | 86400 | 138,016 178,494 51.66% 92217

28-May-07 19h00mn | 29-May-07 19 h 00 mn 2 0.1 2 1.8 1.83 040 | 0.67 | 9.81 | 1.8 | 1.60 | 86400 | 138,016 178,494 51.66% 92217

29-May-07 19h00 mn | 30-May-07 6 h 30 mn 2 0.1 2 1.8 1.83 0.40 | 0.67 | 9.81 1.8 | 1.60 | 41400 66,133 85,528 51.66% 44188

Total (MCM) 1.21 22.29 3.20
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surface inflow and outflow

Wet season 2007
Surface Inflows Surface Outflow
Date Ten Gate Operation Reservoir Operation Outflows Operation
Open Close Num H w Water Level in reservoir Area u g z Q Time Quantity [[ Leakage Reservoir Percentage Volum

Date Time Date Time gate gate | gate Open Close | (m?) (m) (s) (m?) (m?) Estimation (m?) Outflows Outflows(m?)
10-Jul-07 | 18 h45mn 11-Jul-07 18 h 30mn 2 0.08 2 1.88 1.88 032 | 0.67 | 9.81 | 1.88 | 1.306 85500 111,664 160,533 2.45% 3932
11-Jul-07 | 18 h30mn 12-Jul-07 18 h 30mn 2 0.08 2 1.88 1.88 032 | 0.67 | 9.81 | 1.88 | 1.306 86400 112,840 162,222 2.45% 3973
12-Jul-07 13-Jul-07 21,600
13-Jul-07 14-Jul-07 21,600
14-Jul-07 15-Jul-07 21,600
15-Jul-07 16-Jul-07 21,600
16-Jul-07 17-Jul-07 21,600
17-Jul-07 18-Jul-07 21,600
18-Jul-07 19-Jul-07 21,600
19-Jul-07 20-Jul-07 21,600
20-Jul-07 21-Jul-07 21,600
21-Jul-07 22-Jul-07 21,600
22-Jul-07 18h40mn 23-Jul-07 9h20mn 1 0.10 2 1.90 1.89 0.20 | 0.67 | 9.81 1.9 | 0.821 52800 43,327 50,955 2.45% 1248
23-Jul-07 9h20mn 24-Jul-07 9h20mn 1 0.10 2 1.90 1.89 0.20 | 0.67 | 9.81 1.9 | 0.821 86400 70,899 83,380 2.45% 2042
24-Jul-07 9h20mn 25-Jul-07 6h30mn 1 0.15 2 1.89 1.88 0.30 | 0.67 | 9.81 | 1.89 | 1.228 76200 93,546 110,015 2.45% 2695
25-Jul-07 6h30mn 26-Jul-07 16h45mn 2 0.10 2 1.88 1.86 0.40 | 0.67 | 9.81 | 1.88 | 1.633 | 123300 | 201,289 236,726 2.45% 5798
26-Jul-07 16h45mn 27-Jul-07 16h45mn 2 0.10 2 1.88 1.86 0.40 | 0.67 [ 9.81 | 1.88 | 1.633 86400 141,049 165,881 2.45% 4063
27-Jul-07 16h45mn 28-Jul-07 15h30mn 2 0.18 2 1.86 1.83 0.72 | 0.67 | 9.81 | 1.86 | 2.923 81900 | 239,382 281,524 2.45% 6895
28-Jul-07 15h30mn 29-Jul-07 15h30mn 2 0.18 2 1.86 1.83 0.72 | 0.67 | 9.81 | 1.86 | 2.923 86400 | 252,535 296,993 2.45% 7274
29-Jul-07 15h30mn 30-Jul-07 15h30mn 2 0.18 2 1.86 1.83 0.72 | 0.67 | 9.81 | 1.86 | 2.923 86400 | 252,535 296,993 2.45% 7274
30-Jul-07 15h30mn 31-Jul-07 15h30mn 2 0.18 2 1.86 1.83 0.72 | 0.67 | 9.81 | 1.86 | 2.923 86400 | 252,535 296,993 2.45% 7274
31-Jul-07 15h30mn 1-Aug-07 9h30mn 2 0.20 2 1.83 1.8 0.80 | 0.67 | 9.81 | 1.83 | 3.221 64800 | 208,742 245,490 2.45% 6013
1-Aug-07 9h30mn 2-Aug-07 9h30mn 2 0.20 2 1.83 1.8 0.80 | 0.67 | 9.81 | 1.83 | 3.221 86400 278,322 327,320 2.45% 8017
2-Aug-07 9h30mn 3-Aug-07 11h45mn 2 0.25 2 1.80 1.75 1.00 | 0.67 | 9.81 1.8 | 3.994 80100 | 319,880 376,194 2.45% 9214
3-Aug-07 11h45mn 4-Aug-07 11h45mn 2 0.25 2 1.80 1.75 1.00 | 0.67 | 9.81 1.8 | 3.994 86400 | 345,039 405,782 2.45% 9939
4-Aug-07 11h45mn 5-Aug-07 11h45mn 2 0.25 2 1.80 1.75 1.00 | 0.67 | 9.81 1.8 | 3.994 86400 | 345,039 405,782 2.45% 9939
5-Aug-07 11h45mn 6-Aug-07 11h45mn 2 0.25 2 1.80 1.75 1.00 | 0.67 | 9.81 1.8 | 3.994 86400 | 345,039 405,782 2.45% 9939
6-Aug-07 11h45mn 7-Aug-07 11h45mn 2 0.25 2 1.80 1.75 1.00 | 0.67 | 9.81 1.8 | 3.994 86400 | 345,039 405,782 2.45% 9939
7-Aug-07 11h45mn 8-Aug-07 16h30mn 1 0.20 2 1.75 1.74 040 | 0.67 | 9.81 | 1.75 | 1.575 | 103500 163,019 191,718 2.45% 4696
8-Aug-07 16h30mn 9-Aug-07 9hl5mn 1 0.20 2 1.74 1.71 0.40 | 0.67 | 9.81 | 1.74 | 1.571 60300 94,705 111,377 2.45% 2728
9-Aug-07 9h15mn 10-Aug-07 9h15mn 1 0.20 2 1.74 1.71 0.40 | 0.67 | 9.81 | 1.74 | 1.571 86400 135,696 159,585 2.45% 3909
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surface inflow and outflow (Wet season 2007)

Surface Inflows Surface Outflow
Date Ten Gate Operation Reservoir Operation Outflows Operation
Open Close Num H w Water Level in reservoir Area n g z Q Time Quantity || Leakage Reservoir Percentage Volume
Date Time Date Time gate gate | gate Open Close | (m?) (m) (s) (m?) (m?) Estimation (m?) Outflows Outflows(m?)
10-Aug-07 9h15mn 11-Aug-07 | ShI5mn 1 0.20 2 1.74 1.71 0.40 | 0.67 | 9.81 | 1.74 | 1.571 | 86400 135,696 159,585 2.45% 3909
11-Aug-07 9h15mn 12-Aug-07 | ShI5Smn 1 0.20 2 1.74 1.71 0.40 | 0.67 | 9.81 | 1.74 | 1.571 | 86400 135,696 159,585 2.45% 3909
12-Aug-07 9h15mn 13-Aug-07 9h15mn 1 0.20 2 1.74 1.71 040 | 0.67 | 9.81 | 1.74 | 1.571 | 86400 135,696 159,585 2.45% 3909
13-Aug-07 9h15mn 14-Aug-07 | Sh15mn 1 0.20 2 1.74 1.71 0.40 | 0.67 | 9.81 | 1.74 | 1.571 | 86400 135,696 159,585 2.45% 3909
14-Aug-07 15-Aug-07 21,600
15-Aug-07 16-Aug-07 21,600
16-Aug-07 17-Aug-07 21,600
17-Aug-07 18-Aug-07 21,600
18-Aug-07 19-Aug-07 21,600
19-Aug-07 20-Aug-07 21,600
20-Aug-07 16h45mn 21-Aug-07 | 7h15mn 2 0.25 2 1.70 1.67 1.00 | 0.67 | 9.81 1.7 | 3.881 | 52200 202,588 305,721 14.37% 43945
21-Aug-07 7h15mn 22-Aug-07 7h15mn 2 0.25 2 1.70 1.67 1.00 | 0.67 | 9.81 1.7 3.881 | 86400 335,318 506,021 14.37% 72736
22-Aug-07 7h15mn 23-Aug-07 7h15mn 2 0.25 2 1.70 1.67 1.00 | 0.67 | 9.81 1.7 3.881 | 86400 335,318 506,021 14.37% 72736
23-Aug-07 7h15mn 24-Aug-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 1.67 | 4.616 | 95100 438,974 662,446 14.37% 95221
24-Aug-07 9h30mn 25-Aug-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
25-Aug-07 9h30mn 26-Aug-07 | 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
26-Aug-07 9h30mn 27-Aug-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
27-Aug-07 9h30mn 28-Aug-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
28-Aug-07 9h30mn 29-Aug-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
29-Aug-07 9h30mn 30-Aug-07 | 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
30-Aug-07 9h30mn 31-Aug-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
31-Aug-07 9h30mn 1-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
1-Sep-07 9h30mn 2-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
2-Sep-07 9h30mn 3-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
3-Sep-07 9h30mn 4-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
4-Sep-07 9h30mn 5-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
5-Sep-07 9h30mn 6-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
6-Sep-07 9h30mn 7-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
7-Sep-07 9h30mn 8-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
8-Sep-07 9h30mn 9-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
9-Sep-07 9h30mn 10-Sep-07 9h30mn 2 0.30 2 1.67 1.38 1.20 | 0.67 | 9.81 | 1.67 | 4.616 | 86400 398,815 601,843 14.37% 86510
10-Sep-07 11-Sep-07 21,600
11-Sep-07 12-Sep-07 21,600
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surface inflow and outflow

Wet season 2007
Surface Inflows Surface Outflow
Date Ten Gate Operation Reservoir Operation Outflows Operation
Open Close Num H w Water Level in reservoir Area n g z Q Time Quantity || Leakage Reservoir Percentage Volume
Date Time Date Time gate | gate | gate Open Close | (m?) (m) (s) (m*) (m*) Estimation (m?) Outflows Outflows(m?)
12-Sep-07 13-Sep-07 21,600
13-Sep-07 14-Sep-07 21,600
14-Sep-07 15-Sep-07 21,600
15-Sep-07 16-Sep-07 21,600
16-Sep-07 17-Sep-07 21,600
17-Sep-07 11h30mn 18-Sep-07 9h51mn 2 0.35 2 1.38 1.36 1.40 | 0.67 | 9.81 | 1.38 | 4.895 81060 396,819 570,483 18.07% 103062
18-Sep-07 9h51mn 19-Sep-07 9h51mn 2 0.35 2 1.38 1.36 140 | 0.67 | 9.81 | 1.38 | 4.895 86400 422,961 608,064 18.07% 109851
19-Sep-07 9h51mn 20-Sep-07 11h40mn 2 0.40 2 1.36 1.55 1.60 | 0.67 | 9.81 | 1.36 | 5.554 96540 536,186 770,841 18.07% 139258
20-Sep-07 11h40mn | 21-Sep-07 11h40mn 2 0.40 2 1.36 1.55 1.60 | 0.67 | 9.81 | 1.36 | 5.554 86400 479,868 689,877 18.07% 124631
21-Sep-07 11h40mn | 22-Sep-07 11h40mn 2 0.40 2 1.36 1.55 1.60 | 0.67 | 9.81 | 1.36 | 5.554 86400 479,868 689,877 18.07% 124631
22-Sep-07 23-Sep-07 21,600
23-Sep-07 24-Sep-07 21,600
24-Sep-07 25-Sep-07 21,600
25-Sep-07 26-Sep-07 21,600
26-Sep-07 27-Sep-07 21,600
27-Sep-07 28-Sep-07 21,600
28-Sep-07 29-Sep-07 21,600
29-Sep-07 30-Sep-07 21,600
30-Sep-07 1-Oct-07 21,600
1-Oct-07 2-Oct-07 21,600
2-Oct-07 3-Oct-07 21,600
3-Oct-07 4-Oct-07 21,600
4-Oct-07 5-Oct-07 21,600
5-Oct-07 6-Oct-07 21,600
6-Oct-07 7-Oct-07 21,600
7-Oct-07 10h30mn 8-Oct-07 10h22mn 2 0.25 2 1.76 1.89 1.00 | 0.67 | 9.81 | 1.76 | 3.949 85920 339,289 487,774 42.70% 208286
8-Oct-07 10h22mn 9-Oct-07 10h22mn 2 0.25 2 1.76 1.89 1.00 | 0.67 | 9.81 | 1.76 | 3.949 86400 341,184 490,499 42.70% 209450
9-Oct-07 10h22mn 10-Oct-07 10h22mn 2 0.25 2 1.76 1.89 1.00 | 0.67 | 9.81 | 1.76 | 3.949 86400 341,184 490,499 42.70% 209450
10-Oct-07 10h22mn 11-Oct-07 10h22mn 2 0.25 2 1.76 1.89 1.00 | 0.67 | 9.81 | 1.76 | 3.949 86400 341,184 490,499 42.70% 209450
11-Oct-07 10h22mn | 12-Oct-07 10h22mn 2 0.25 2 1.76 1.89 1.00 | 0.67 | 9.81 | 1.76 | 3.949 86400 341,184 490,499 42.70% 209450
12-Oct-07 10h22mn 13-Oct-07 16h30mn 2 0.10 2 1.89 1.9 040 | 0.67 | 9.81 | 1.89 | 1.637 | 108480 177,566 255275 42.70% 109006
13-Oct-07 14-Oct-07 21,600
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surface inflow and outflow

Wet season 2007
Surface Inflows Surface Outflow
Date Ten Gate Operation Reservoir Operation Outflows Operation
Open Close Num H w Water Level in reservoir Area n g Z Q Time Quantity || Leakage Reservoir Percentage Volume
Date Time Date Time gate | gate | gate Open Close | (m?) (m) (s) (m*) (m?) Estimation (m?®) Outflows Outflows(m?)
14-Oct-07 15-Oct-07 21,600
15-Oct-07 16-Oct-07 21,600
16-Oct-07 17-Oct-07 21,600
17-Oct-07 18-Oct-07 21,600
18-Oct-07 19-Oct-07 21,600
19-Oct-07 20-Oct-07 21,600
20-Oct-07 21-Oct-07 21,600
21-Oct-07 22-Oct-07 21,600
22-Oct-07 23-Oct-07 21,600
23-Oct-07 24-Oct-07 21,600
24-Oct-07 13h15mn 25-Oct-07 6h20mn 2 0.20 2 2.15 2.13 0.80 | 0.67 | 9.81 | 2.15 | 3.492 47100 164,456 236,428 89.39% 211350
25-Oct-07 6h20mn 26-Oct-07 6h20mn 2 0.20 2 2.15 2.13 0.80 | 0.67 | 9.81 | 2.15 | 3.492 86400 301,677 433,702 89.39% 387700
26-Oct-07 6h20mn 27-Oct-07 6h20mn 2 0.20 2 2.15 2.13 0.80 | 0.67 | 9.81 | 2.15 | 3.492 86400 301,677 433,702 89.39% 387700
27-Oct-07 6h20mn 28-Oct-07 6h20mn 2 0.20 2 2.15 2.13 0.80 | 0.67 | 9.81 | 2.15 | 3.492 86400 301,677 433,702 89.39% 387700
28-Oct-07 6h20mn 29-Oct-07 6h20mn 2 0.20 2 2.15 2.13 0.80 | 0.67 | 9.81 | 2.15 | 3.492 86400 301,677 433,702 89.39% 387700
29-Oct-07 6h20mn 30-Oct-07 6h20mn 2 0.20 2 2.15 2.13 0.80 | 0.67 | 9.81 | 2.15 | 3.492 86400 301,677 433,702 89.39% 387700
30-Oct-07 31-Oct-07 21,600
31-Oct-07 1-Nov-07 21,600
1-Nov-07 2-Nov-07 21,600
2-Nov-07 3-Nov-07 21,600
3-Nov-07 4-Nov-07 21,600
4-Nov-07 5-Nov-07 21,600
5-Nov-07 6-Nov-07 21,600
6-Nov-07 7-Nov-07 21,600
7-Nov-07 8-Nov-07 21,600
8-Nov-07 9-Nov-07 21,600
9-Nov-07 10-Nov-07 21,600
10-Nov-07 7h15mn 11-Nov-07 12h15mn 2 0.05 2 2.16 2.15 020 | 0.67 | 9.81 | 2.16 | 0.875 | 104400 91,343 524,590 89.39% 468947
11-Nov-07 12h15mn 12-Nov-07 12h15mn 2 0.05 2 2.16 2.15 0.20 | 0.67 | 9.81 | 2.16 | 0.875 86400 75,594 434,143 89.39% 388094
12-Nov-07 12h15mn 13-Nov-07 12h15mn 2 0.05 2 2.16 2.15 0.20 | 0.67 | 9.81 | 2.16 | 0.875 86400 75,594 434,143 89.39% 388094
13-Nov-07 12h15mn 14-Nov-07 12h15mn 2 0.05 2 2.16 2.15 0.20 | 0.67 | 9.81 | 2.16 | 0.875 86400 75,594 434,143 89.39% 388094
Total MCM) 1.30 28.29 7.44
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Annex 11. Conveyance test along the canals map

CONVERYANCE TEST MAP
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Conveyance test at selected point along the canals

1- Conveyance test at selected point along the main canal

N° Namelz Station Discharge Lose Length | Lose/km Remake | Condition
Cana (m?/s) (m*/s) | (Km) | (m®/s)
I-1
1 M.C 4.508
Pk 0+300 Have 5
BrMO 0.574 3.165 0.181 Structy Structure
2 | McC C 3.934 rHetre
Pk 3+465
Br-M19
3 M.C Pk 74535 0.957
0.108 | 0.845 | 0.128 Non
Br-M21 Structure
4 M.C 0.849
Pk 8+380
2- Conveyance test at selected point along the secondary canal
I-18
8 N2 Pl 0+020 0.576
0039 | 0510 | 0.077 Non
Br N2-1° Structure
9 N2 0.537
Pk 0+530
Br N2-5 Have 2
10 N2 0.371 0.205 2.120 0.097 Structure
Pk 2+140 Structure
3- Conveyance test at selected point along the tertiary canal
-6
50 M9 bl 33 0.353
— 0032 | 0449 | 0.071 Non
Structure
6 M-9 Pk=482 0.321
Have 5
7 M-9 Pk = 1+540 0.049 0.304 1.507 0.202 Structure
Structure
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System Conveyance Efficiency

Dry Season 2007

Canal level Name Efficiency (%) Ave. (%)
Main Canal MC 81.29 81.29
Secondary Canal NI 82.80 82.80
N14 53.40 53.40
Tertiary Canal MCV 72.67 72.67
System Conveyance Efficiency 72.54

Dry Season 2007

Conveyance Efficiency of Main Canal

Measurement Date
2-Feb-07 | 20-Feb-07 | 6-Mar-07 19-Mar-07 28-Mar-07 11-Apr-07 | 27-Apr-07 | 29-May-07
Code Canal (m’/s) (m’/s) (m’/s) (m’/s) (m%s) (m%/s) (m’/s) (m’/s) Q average(m’/s) Remark

I-1 | MC 6.70 1.94 3.83 391 3.60 4.32 443 1.13 3.73 Intake
22 [ M1 0.05 0.00 0.01 0.00 0.01 0.00 0.02 0.00 0.01 Intake
-3 | M3 0.06 0.01 0.01 0.03 0.00 0.03 0.04 0.01 0.02 Intake
I-3() | A-C 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Intake
-4 [ M5 0.20 0.06 0.09 0.07 0.11 0.19 0.07 0.00 0.10 Intake
5[ M7 0.33 0.27 0.12 0.13 0.20 0.07 0.27 0.13 0.19 Intake
-6 | M9 0.36 0.35 0.32 0.34 0.35 0.36 0.38 0.28 0.34 Intake
-7 | M11 0.28 0.07 0.20 0.36 0.22 0.44 0.53 0.00 0.26 Intake
1-8 | NI 1.19 0.33 091 0.99 0.55 0.57 0.35 0.00 0.61 Intake
I-11 | M13 0.25 0.15 0.00 0.01 0.20 0.17 0.17 0.00 0.12 Intake
1-12 | M 15 0.19 0.11 0.19 0.17 0.15 0.19 0.18 0.00 0.15 Intake
1-13 | M 17 0.22 0.00 0.09 0.06 0.06 0.13 0.13 0.05 0.09 Intake
1-14 | M 19 0.93 0.00 0.64 0.57 0.36 0.50 0.32 0.00 0.41 Intake
1-15 | M21 0.08 0.01 0.07 0.03 0.04 0.07 0.04 0.00 0.04 Intake
1-16 | M23 0.13 0.00 0.11 0.17 0.15 0.09 0.10 0.00 0.09 Intake
1-17 | N3 0.00 0.04 0.06 0.02 0.03 0.06 0.05 0.00 0.03 Intake
1-18 | N2 1.39 0.03 0.43 0.36 0.31 0.58 0.41 0.00 0.44 Intake

1-19 | N2-1 0.26 0.07 0.17 0.10 0.10 0.12 0.11 0.00 0.12 Off take

Conveyance Efficiency.(%) 88.48 77.07 88.75 87.31 78.48 82.90 71.37 41.47 81.29
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Dry Season 2007

Conveyance Efficiency of Secondary Canal N1

Measurement Date

2-Feb-07 | 20-Feb-07 6-Mar-07 19-Mar-07 28-Mar-07 11-Apr-07 | 27-Apr-07 29-May-07
Code Canal (m’/s) (m%/s) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s) Q average(m®/s) | Remark
1-8 NI 1.19 0.33 0.91 0.99 0.55 0.57 0.35 0.00 0.76 Intake
1-9 | N1-2 0.83 0.20 0.94 0.82 0.35 0.64 0.40 0.00 0.55 Off take
1-10 | N12+50m 0.00 0.09 0.49 0.15 0.08 0.06 -0.05 0.00 0.08 Off take
Conveyance Efficiency.(%) 70.40 90.13 158.26 97.15 79.23 123.97 101.77 0.00 82.80
Conveyance Efficiency of Secondary Canal N2
Dry Season 2007
Measurement Date
2-Feb-07 20-Feb-07 6-Mar-07 19-Mar-07 28-Mar-07 11-Apr-07 27-Apr-07 29-May-07
Code Canal (m’/s) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s) Q average(m’/s) Remark
1-18 | N2 1.39 0.03 0.43 0.36 0.31 0.58 0.41 0.00 0.439 Intake
1-20 | N2-3 0.23 0.00 0.18 0.09 0.01 0.12 0.00 0.00 0.079 Off take
1-21 | N2-5 0.16 0.00 0.04 0.25 0.03 0.03 0.08 0.00 0.072 Off take
1-22 | N2-7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 Off take
1-24 | N2-1 0.00 0.00 0.18 0.00 0.13 0.23 0.12 0.00 0.083 Off take
Conveyance Efficiency (%) N.A 7.41 92.10 93.90 56.94 66.04 47.62 0.00 53.40

Dry Season 2007

Conveyance Efficiency of Tertiary Canal M-9

Length Q start Qend Conveyance Efficiency
Code Canal km m’/s m’/s %
Tertiary canal MCV 2.12 0.415 0.302 72.67
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System Conveyance Efficiency

Wet Season 2007
Canal level Name Efficiency (%) Ave. (%)
Main Canal MC 72.38 72.38
Secondary Canal N1 130.60 130.60
N14 60.95 60.95
Tertiary Canal MCV 72.67 72.67
System Conveyance Efficiency 84.15
Conveyance Efficiency of Main Canal
Wet Season 2007
Measurement Date
28-Jul-07 26-Aug-07 20-Sep-07 26-Oct-07 9-Oct-07
Code Canal (m%s) (m%/s) (m%s) (m’/s) (m%s) Q average(m/s) Remark

I-1 | MC 2.54 5.15 5.31 5.47 4.24 4.54 Intake

22 | M1 0.01 0.03 0.00 0.02 0.05 0.02 Intake

-3 | M3 0.00 0.02 0.02 0.02 0.02 0.01 Intake

I-3(@) | A-C 0.00 0.00 0.00 0.00 0.00 0.00 Intake

14| M5 0.05 0.13 0.18 0.08 0.26 0.14 Intake

-5 | M7 0.08 0.23 0.23 0.27 0.79 0.32 Intake

1-6 | M9 0.14 0.16 0.27 0.24 0.32 0.23 Intake

1-7 | M11 0.00 0.30 0.28 0.29 0.61 0.30 Intake

1-8 | NI 0.23 0.59 0.44 0.54 0.84 0.53 Intake

I-11 | M 13 0.00 0.17 0.00 0.15 0.23 0.11 Intake

I-12 | M 15 0.13 0.15 0.21 0.18 0.16 0.17 Intake

I-13 | M 17 0.09 0.09 0.08 0.19 0.12 0.11 Intake

1-14 | M 19 0.45 0.45 0.50 0.32 0.26 0.40 Intake

I-15 | M21 0.08 0.04 0.00 0.05 0.03 0.04 Intake

I-16 | M23 0.04 0.17 0.19 0.38 0.13 0.18 Intake

1-17 | N3 0.02 0.39 1.07 0.00 0.00 0.30 Intake

1-18 | N2 0.73 0.76 0.36 0.11 0.11 0.42 Intake

1-19 | N2-1 0.00 0.00 0.00 0.06 0.06 0.02 Intake

Conveyance Efficiency.(%) 81.05 71.40 72.11 52.68 94.12 72.38
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Conveyance Efficiency of Secondary Canal N1

Wet Season 2007
Measurement Date
25-Nov-06 16-Dec-06 1-Jan-07 16-Jan-07 1-Feb-07
Code Canal (m’/s) (m%/s) (m%/s) (m’/s) (m’/s) Q average(m?/s) Remark
-8 NI 0.23 0.59 0.44 0.54 0.84 0.53 Intake
-9 | NI-2 0.15 0.37 0.12 0.15 0.28 0.21 Off take
1-10 | N1-2+50m -0.07 0.33 0.67 0.23 1.22 0.48 Off take
Conveyance Efficiency.(%) 33.94 119.60 179.32 70.34 178.36 130.60
Conveyance Efficiency of Secondary Canal N2
Wet Season 2007
Measurement Date
25-Nov-06 16-Dec-06 1-Jan-07 16-Jan-07 1-Feb-07
Code Canal (m’/s) (m/s) (m’/s) (m’/s) (m%/s) Q average(m’/s) Remark
1-18 | N2 0.73 0.76 0.36 0.11 0.11 0.415 Intake
1-20 | N2-3 0.06 0.17 0.22 0.04 0.00 0.099 Off take
1-21 | N2-5 0.04 0.00 0.18 0.00 0.00 0.044 Off take
1-22 | N2-7 0.00 0.07 0.04 0.00 0.01 0.024 Off take
1-23 | N2-9 0.00 0.01 0.03 -0.01 -0.02 0.000 Off take
1-24 | N2-1° 0.24 0.00 0.00 0.08 0.11 0.086 Off take
Conveyance Efficiency. (%) 45.62 32.16 130.59 98.48 95.07 60.95
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Annex 12. H-Q curve of 10 Gates Structure

DISCHARGE TABLE OF 10 GATE STRUCTURE

w H Ne S " g 7 Q V4 z V4 V4 V4 V4 V4 V4 V4 V4 V4
Gate | Gate | Gate 1.600 | 1.700 | 1.800 | 1.900 2.000 2.100 2.200 2.300 2.400 2.500 2.600
2 0.00 3 0.000 | 0.672 | 9.81 | 1.50 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 0.05 3 0.300 | 0.672 | 9.81 | 1.50 | 1.094 | 1.130 | 1.164 | 1.198 | 1.231 1.263 1.294 1.324 1.354 1.383 1.412 1.440
2 0.10 3 0.600 | 0.672 | 9.81 | 1.50 | 2.187 | 2.259 | 2.329 | 2.396 | 2.462 2.526 2.588 2.649 2.709 2.767 2.824 2.880
2 0.15 3 0.900 | 0.672 | 9.81 | 1.50 | 3.281 | 3.389 | 3.493 | 3.594 | 3.693 3.789 3.882 3.973 4.063 4.150 4.236 4.320
2 0.20 3 1.200 | 0.672 | 9.81 | 1.50 | 4375 | 4.518 | 4.657 | 4.792 | 4.924 5.051 5.176 5.298 5.417 5.534 5.648 5.760
2 0.25 3 1.500 | 0.672 | 9.81 | 1.50 | 5.468 | 5.648 | 5.821 | 5.990 | 6.154 6.314 6.470 6.622 6.771 6.917 7.060 7.199
2 0.30 3 1.800 | 0.672 | 9.81 | 1.50 | 6.562 | 6.777 | 6.986 | 7.188 | 7.385 7.577 7.764 7.947 8.126 8.300 8.472 8.639
2 0.35 3 2.100 | 0.672 | 9.81 | 1.50 | 7.656 | 7.907 | 8.150 | 8.386 | 8.616 8.840 9.058 9.271 9.480 9.684 9.883 10.079
2 0.40 3 2400 | 0.672 | 9.81 | 1.50 | 8.749 | 9.036 | 9.314 | 9.584 | 9.847 | 10.103 10.352 10.596 10.834 11.067 11.295 11.519
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10 GATE DISCHARGE(3Door)

0.45
—7=1.50 m|
0.40 —7=1.60m
0.35 7=1.70 m
—7=1.80m

g
2 030 —7=1.90 m
5

T 025 ——7=2.00m
—7=2.10m

0.20
—7=220m
0.15 ——7=230m
7=2.40 m

0.10
7Z=2.50 m
0.05 7=2.60 m

0.00

0.00 1.00  2.00 3.00 4.00  5.00 6.00 7.00 8.00 9.00 1000 11.00 12.00
Q(m/s)
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H-Q Curves of Secondary canal N1 and canal N2

DISCHARGE OF N1

N | High Gate High water Velocity | Area | pic harge
to open in front of structure Behind of structure average of canal
(m ) (m) (m) (m/s) (m?) (m%/s )
1 0.00 0.00 0.00 0.000 0.000 0.000
2 0.05 1.96 0.78 0.029 7.222 0.219
3 0.10 1.96 0.79 0.059 | 7312 0.446
4 0.15 1.94 0.83 0.094 7.488 0.719
5 0.20 1.92 0.86 0.146 7.939 1.182
6 0.25 1.89 0.94 0.146 8.494 1.266
DISCHARGE OF N2
N° High Gate High water Velocity Area Discharge
to open in front of structure behind of structure average of canal
(m) (m) (m ) (m/s) (m?) (m’/s )
1 0.00 0.00 0.00 0.000 0.000 0.000
2 0.05 1.66 0.18 0.118 1.810 0.251
3 0.10 1.67 0.21 0.151 1.904 0.329
4 0.15 1.67 0.22 0.185 2.194 0.447
S 0.20 1.66 0.23 0218 | 2.558 0.592
6 0.25 1.65 0.25 0.263 2.828 0.782
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DISCHARGE OF N1

y=-104.23x + 40.321% + 1.6001x
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1.20
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Q(m¥s)
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DISCHARGE OF N2 y = -653.41x* + 404.94x3- 79.81x% + 7.9775x
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0.80
0.70
0.60
0.50
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Annex 13. Overall Command Area Efficiency
Overall Command Area Efficiency

Dry Season 2007

Items Unit Values
System water requirement (SWR) MCM 16.120
Effective Rainfall (ER) MCM 6.098
Total diverted water | MCM 23.500
Total drain water | MCM 3.201
Conveyance efficiency | % 72.540
Water delivered to the fields(WDF) MCM 13.846
Overall command area efficiency % 72.38

Overall Command Area Efficiency

Wet Season 2007
Items Unit Values
System water requirement (SWR) MCM 30.149
Effective Rainfall (ER) MCM 17.541
Total diverted water | MCM 29.589
Total drain water | MCM 10.285
Conveyance efficiency | % 84.150
Water delivered to the fields(WDF) MCM 14.614
Overall command area efficiency % 86.28
System Water Balance
Dry Season 2007
Flows Water Balance Components Value (MCM)
Effective Rainfall 6.10
Inflow Irrigation from main canal 23.50
Total Inflows 29.60
Evapo-transpriration of paddy 10.24
Percolation 3.90
Outflow Drainage 3.20
Total Outflows 17.34
Available Water Supply (AWS) 12.26

System Water Balance
Wet Season 2007

Flows Water Balance Components Value (MCM)
Effective Rainfall 17.54
Inflow Irrigation from main canal 29.59
Total Inflows 47.13
Evapo-transpriration of paddy 17.19
Percolation 5.78
Outflow Drainage 10.29
Total Outflows 33.25
Available Water Supply (AWS) 13.88
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Annex 14. Water productivity

Calculation of productivity

Station Canal Rice ) Cultivation Yield (kg) Plot size Yield Average
No Code Name Rice Type type
o Name yp Wet Dry (m?) (kg/m?)
1 W.LI1 A-C Sen Pidor Early Transplanting 720 612 1920 0.319
2 W.L2 M9-2 Somaly Hun Sen Medium Direct Seedling 503 1130 0.445
3 W.L3 M19-1 Sen Kro Ob Early Transplanting 967 822 2022 0.407
4 W.L4 N2-3-1 Phka Sla Early Transplanting 365 1067 0.342
5 W.LS N2-5-2 Phka Khngey Early Direct Seedling 194 756 0.257
6 W.L6 M23-3 Sen Kro Ob Early Transplanting 200 170 554 0.307
Average 0.346
Total 2054 | 5529 0371
Calculation of water productivity in total scheme
.. Total . . Water
Productivity Total production | Total water diverted ..
area productivity
T/ha ha T MCM kg/m? USD/m?
3.715 1452.5 23.50 0.230 0.048
5,395.84
Calculation of productivity
Station Canal Rice ) Cultivation Yield (kg) Plot size Yield Average
No Code Name Rice Type type
0 Name yP Wet | Dry (m?) (kg/m?)
1 W.L1 A-C Reang Chey Late Transplanting 1560 | 1485 4275 0.347
2 W.L2 M9-2 Sen Kro Ob Early Transplanting 295 798 0.370
3 W.L3 M19-1 Sen Kro Ob Early Transplanting 570 2022 0.282
4 W.L4 N2-3-1 Phkar Slar Early Transplanting 289 1067 0.271
5 W.LS N2-5-2 Reang Chey Late Transplanting 290 756 0.384
6 W.L6 M23-3 Phkar Romdoul Medium Transplanting 191 520 0.367
Average 0.337
Total ‘ 3120 | 9438 0.331
Calculation of water productivity in total scheme
.. Total . . Water
Productivity Total production | Total water diverted L.
arca productivity
T/ha ha T MCM kg/m? USD/m?
3.306 2518.37 29.59 0.281 0.059
8,325.19
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Annex 15. Water Distribution Plan By FWUC
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Annex 16. RAPs

1. Input — Year 1

s[a[z [a[ale[elaleT=l=]a [ela]x]=

a8

| s
[z}
48
49
| saf
£l
52
5
]
55
E
Ed
)

inputs FOR ONE YEAR, in additen to the cells sbove.

Tahle 1- Field CosfMdmts and Crop Threshald Ece

Table 2 - Monthly ETo, mm

Table 3 - Surface Water Entering Command Area Boundaries
Table 4 - Interpal Surface Irrigation Wate Seurces

Table 5 - Hectares of Each Crop in the Command Ara, by Manth

Table6 - Aquifer Data
Tahle 7- Groundwater Data

Table§ - T eflective and deep p
Tahle 0 - Speckal agronomic requiranents
Table 10 - Crop Yieldsand Values

Table 1 - Field Coefficients and Crop Threshold ECe
T

“NE manth >
Irrigated Crop Name

Paddy Rice #1

) [ ] | E I F 1 [} 1 H T 1 I 4 | '] -]
i {Input rules: A blank a place for data Input
Z A shaded coll should not recaisn input. B i a defaull valus or sxplanation coll
El 10 Il
[] L Blue valnss Indicat hat were I pre
0 — Tttt bt R S EE 0,8, 68 R
e
=
Lo Project Name = KOMPING POUY
[ Water Year = T 2N
m Tatal Frajerd area (cammand and nen cmmand) [E] [Hortaims; gruss, b huding ruads, 3l Gkl w aire bodies
L] Toial flokd area In the command area 0050 Physical aroa In hactares, HOT Including double cropping
12
] Etimatnd rameeyamcr officenry T3 —
[14] Estimuind seepage fr paddy rice Y89 [Percent, %% of | i over the lavigat
[=] Estimuted surfice Jagses from paddy vice s draing 1757 [Percemt (%) o irviga Ben water delivered to fields
@ Estimatrd firMl irrigation cfliirncy e ntber crop s [ [Perernt, %
|
Lo} Flow rate capacilty of main canalis) al diversion pointfs) 16 [Cubic Mewrsper Secenil (CM5)
1) rate bt the mabn dbversenpain 15 [Cublc Mesersper Second (CM5)
)
[} Average ECe of the Trvigation Watne Sim (e ax s )
2

Paddy Rice#2

Paddy Rice#3
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EN | ] I C I O I E | E I G T ] T T il T K T T T ] T ] T ]

Bl

5ol

Ll

52| Table 2 - Monthly ETo values

3] [Month --> | Feh | Mar | Apr [ May | Jun | Jul | Aug | Sep | Oct [ Nov | Dec [ Jan [ Annual

[64] Monihly ETo, mm. —> | 150 | 1875 | 16393 | 159.28 | 1488 | 1488 | 1825 | 12536 | 9.1 | 93 | 39 | 0 | 1490

&5

561

|57

sa| Table 3 - Surface Water Entering the Command Area Boundaries (M{CM) and which can be used for Irrigation

=]

E Month > Feb Mar Apr May Jun Jul Aug Sep Oct TNov Dec Jan Amiual
Errigation Water Eniering from outside the command area through 7 7 9 1 0 3 10 ] 6 z [ 0 EF]
regular canak. The MCM should be the total MCM at the original
v evsion point.

il
Other Lizigation water inflows o Command Arca from Exiernal 0 0 0 0 0 0 0 0 0 0 0 0 ]

72| Source #2 (Define below)

Other [rrigation water inflows to Command Area from External [ 0 0 [ ] 0 [ ] 0 ] ] [ 0
- Source #3 (Define below)
74 Total Surface Irrigation Water Sources 7 7 9 1 0 3 10 9 5 2 0 0 53
|25

[7&] Define the External Sources of Lirigation Surface Waier

[77] Exiernal Source #2: [ |

[75] External Source #3: | |

Kl

ao| Table 4 - Internal Surface Irrigation Water Sources (MCM)

El (“non-canal” water could have oziginated from canals, but the volunes below are pumped or diverted from riers, drains, lakes, etc.)

[ Month > Féh Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Amiual
Direct Farmer Usage of non-canal Water Inside the Command

E Area. 0o 0.0 o0 0.0 0.0 0.0 00 0o 0.0 00 oo 0.0 0.0
Project Authozity Use of non-canal Surface Water Insile Commang

B Area. 00 0.0 [iT] 0.0 0.0 0.0 00 00 0.0 00 00 0.0 00

| as | Recircubtion inside Command Area 00 0.0 00 0.0 0.0 0.0 00 00 0.0 00 0o 0.0 00

Rl

87
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A | 2] | C ] E F | G H J K T W ] 5]
|:s| Table 5 - Hectares of Each Crop in the Command Area. by Month
B (note - the blue numbers in the cells for each month are the Ke values that were entered earlier. An area must be entered inthe blank cells for those Ke values to be used)
90| Crop# Month of the Waier Year--> Feh Mar Apr May Jun Jul Aug Sep Oct Hov Dec Jan max. value
91 Crop Name
92 Fields with no crop this month (computed valug) 9602 8,877 8598 85625 8936 9027 7,904 7532 7532 7,604 B,738 9925
93
54 Paddy Rice #1 095 0.95 125 138 183 o000 0.00 0.00 0.00 0.00 0.00 0.00
95 1 Paddy Rice#1 448 1,173 1453 1425 978 0 0 0 0 0 0 0 1,453
96 Paddy Rice #2 0.00 0.00 0.00 0.00 0.78 0.78 078 1.24 158 182.00 1.61 0.00
a7 2 Paddy Rice #2 136 1023 2,146 2518 2518 2,446 1312 125 2,518
58 Paddy Rice #3 0.00 0.oo 0.00 0.00 0.00 000 o000 0.00 0.00 0.00 0.00 0.00
53 3 Paddy Rice #3 1}
100] 1] 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.0 0.00 0.00 0.00
101 4 0 1}
1021 1] 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00
103 5 0 1]
104) 0 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 000 0.00 0.00
105 [ 0 0
1065} 1] 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00
107 7 0 1]
108 [1] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
109) 8 0 1}
110] 1] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 9 0 0
112 0 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00
113 10 0 0
114) 0 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
115 11 0 0
116} 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
117 12 0 0
115] 0 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00
iE 13 0 0
|120] 1] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
121 14 0 0
122) 1] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
123 15 0 0
124) 1] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
125 16 0 0
126 0 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
127] 17 0 0
128 Total Irrigated Cropland, Ha 448 1,173 1453 1425 1,114 1023 2,146 2518 2518 2,446 1,312 125 3,971
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169
170

H

jir2

73|

Estim ate of the net annual recharge within the command area (this is preportional to the total annual

pumping):
If this is a net withdrawal from the aquifer, the following number is passed to the Indicater
summary:

END of the GROUND WATER INPUT SECTION

0.0

0.0

A I B | C | ] | E F | G | H | 7 W T W ] 5]
129
120 Table 6 - Aquifer Drata
i
132 The Groundwater daia below should be provided fmgz ifwells ure used within the project area.
=
[134] This year's rise (+) or drop (-)in the 2y uifer water level, meters= 0.00
[125] Specific Yiell of the Aquifer, [meter/meter] = 0.00
[138] Area of the Aquifer under the p roject (hectares) = 0
[137] Amnual change in groundwater storage (MCM) = 00 (cakulated)
K Estimated annual NET recharge io the aquifer from
139 RIVERS (MCM) = 00
140] RAINFALL (MCM)= 0.0
[141) SUBSURFACE Lateral Inflow (M CM)= 0.0
|142] * - NET recharge for these 3 items means natural inflow , minus any lateral subsurface outflow
[143] of that water from the project houndaries. Itdoes NOT include any computation for removalby wellpumps,
[144] nor does it inchide any recharge from irrigation or from leaky canals.
145
Table 7 Groundwater Data (MC
[Monih > Feh Mar Apr May Jun Jul Aug Sep Oct Tov Dec Jan Annual
143 Ground water pumped by farmers Inside the Command Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 007 0.00 0.00 0.00 0.00 0.1
Ground water pumped by the Project Authorities Inside the
145 Command Area. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 00
Farmer ground water pumped from the Aquifer, But Ouiside the
J150) Command Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 00
Project Authority ground waterpumped from the Aquifer, But
J151) Outside the Command Area. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 00
152 Ground water pumped ouisie Command Area 00 0.0 an 0.0 0.0 0.0 0.0 00 0.0 0.0 00 00 0.0
153 Total Ground Water Pumped Inside the Command Area 00 0.0 00 0.0 0.0 0.0 0.0 0.1 0.0 0.0 00 0.0 0.1
154
155 Readity Check on Groundwater Storage and Recharge:
|15¢| A. Total reported annual pump withdrawals from theagquifer = MCM
157| Al Your very rough estimate of the percentage of seepage and
18] field deep percolation of the pumped water back to the aquifer. 0.0 9%  This uses 80' This uses 80% of avg. fiel efficiency for all farmer pumping, and half the conveyance imefficiencies for project pump ing
|159) A2, Estimate of annual pump withdrawals from theaguifer thatareused for ET or surface runoff 0.00|MCM
160 B. Total reported NET annual recharge due to rivers, subsurface lateral inflow, and rainfall: 0.00|M CM
161 C. The annual changein gr dwater storage p earlier) 0.00[M CM
162 D. Computed NET annual recharge due to irrigation in the command area (C-B) {the only other source): 0.00] MICM
163 (anegative NET annual recharge due to irrigation means that there is more irrigation water is removed from the aguifer than replaced by irrigation)
164 (a positive NET annual recharge due to irrigation means that the aguifer is filling up due to irrigation water rechar;
E Quick Cheack on o estimate of overdraft:
166 It isphysically impossible for I) to be more negative than A2
157] (You can't have more overdraft than the net pump ed).
16| Reality l:heck.l No obvious overdraft error I
**You mustadjust your groundwater data until the check ab ove states that thereis ' No obvious overdraft error"
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174 Table 8 - Precipitation, effective precipitation, and deep percolation of precipitation
|175] This table requires 3 inputs for each month:
|178] A. The gross millimeters of precipitation per month.
177 B. Foreach crop, an estimate of the PERCENT of the precipitation that is effective, by month.
|178] Effective precipitation is defined for this worksheet as precipitation that is either
179 - Stored in the root zone of the crop for use as ET in subsequent months, or
130) -1s used as ET during that month...... .| it does NOT include deep percolation for salt removal
151 “All other precipitation either DEEP PERCOLATES, or RUNS OFF.
EE C. Foreach crop, an estimate of the millimeters of deep percolation of precipitation beyond the root zone, by month.
183 Item Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Jan
154 Precipitation, mm 115 | 34 | 102 227 191 84 112 192 150 89 0 | 0
185 Crop Name
186) Crop # Irrigated Cmes'
|157] ETfield, mm 142.025 178125 204.9125 219.8064 257.184 1] 1] 0 0 0 0 0
188 1 Paddy Rice #1 % Effective precip 79 90 89 80 13
169 Effective precip., mm 90.85 50.6 90.78 181.6 24 .83 0 1] 0 0 0 0 0
130) Deep perc. of precip., mm. 5.25 2.7 1.44 3.51 05
Ell ETfield, mm 1] 0 1] 1] 116.064 116.064 139035 155.4484 151.838 16926 62.79 0
|192] 2 Paddy Rice #2 % Effective precip 83 91 90 82 &4 87
IEX Effective precip., mm (1] 0 0 0 15853 76.44 100.8 15744 126 7743 0 0
194 Deep pere. of precip., mm. 05 0.8 0.72 1.16 1.89 2.7 1.63
IEE ETfield, mm 0 0 0 0 0 0 0 0 0 0 0 0
196 3 Paddy Rice #3 % Effective precip
|197] Effective precip., mm 0 0 0 0 0 0 0 0 0 0 0 0
198 Deep pere. of precip., mm.
IEE ETfield, mm 0 0 0 0 0 0 0 0 0 0 0 0
looof 4 ] % Effective precip
|201] Effective precip., mm (1] 0 0 0 0 0 0 0 0 {1} 0 0
202 Deep perc. of precip., mm.
|203] ETfield, mm 0 0 0 0 0 0 0 0 0 0 0 0
oo 5 0 % Effective precip
|208| Effective precip., mm 0 0 0 0 0 0 0 0 0 0 0 0
208 Deep perc. of precip., mm.
|207] ETfield, mm (1] 0 {1} 0 0 0 0 0 0 (1] 0 0
ool 6 0 % Effective precip
|208| Effective precip., mm 0 0 0 0 0 0 0 0 0 0 0 0
210) Deep perc. of precip., mm.
|211] ETfield, mm 0 0 0 0 0 0 0 0 0 0 0 0
e 7 0 % Effective precin
|213] Effective precip., mm 0 0 (1] 0 0 (1] 0 0 (1] 0 0 0
214 Deep pere. of precip., mm.
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|215) ETfield, mm 0 0 ] 0 ] 0 0 0
HE| 8 0 % Effective precip
217 Effective precip., mm 0 0 0 0 0 0 0 0
215 Deep pere. of precip., mm.
218 ETfield, mm 0 0 ] 0 0 0 0 0
[220] 9 0 % Effective precip
221 Effective precip., mm 0 0 ] 0 0 0 0 0
222 Deep perc. of precip., mm.

ETfield, mm 0 0 a 0 1] 0 0 0
sl 10 (] % Effective precin
J22s| Effective precip., mm 0 0 0 0 0 0 0 0
226 Deep pere. of precip., mm.
|227| ETfield, mm 0 0 {1 0 ] 0 0 0
229 1" 0 % Effective precip
229 Effective precip., mm 0 0 ] 0 ] 0 0 0
230 Deep perc. of precip., mm.
|231) ETfield, mm 0 0 ] 0 0 0 0 0
232 12 0 % Effective precip
233 Effective precip., mm 0 0 ] 0 ] 0 0 [1]
234 Deen pere. of precip., mm.
235 ETfield, mm 0 0 ] 0 ] 0 0 [1]
239 13 0 % Effective precip
|237) Effective precip., mm 0 0 0 0 L] 0 0 [1}
238 Deep perc. of precip., mm.
234 ETfield, mm 0 0 ] 0 ] 0 0 0
g 14 0 % Effective precip
|241) Effective precip., mm 0 0 ] 0 0 0 0 0
242 Deen pere. of precip., mm.
243 ETfield, mm 0 0 L] 0 ] 0 0 o
l2ad 15 0 % Effective precip
|245) Effective precip., mm 0 0 ] 0 0 0 0 [1}
248 Deep pere. of precip., mm.
|247) ETfield, mm 0 0 ] 0 L] 0 0 [1}
2zl 18 0 % Effective precip
|24g) Effective precip., mm 0 0 0 0 0 0 0 0
250 Deen pere. of precip ., mm.
251 ETfield, mm 0 0 L] 0 ] 0 0 o
[252) 17 0 % Effective precip
253 Effective precip., mm 0 0 ] 0 0 0 0 0
254 Deep perec. of precip., mm.
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255 Table 9 - Special agronomic requirements (mm)
256
|257| Some crops have special irrigation requirements ata specific time of the year.
|255) For example, rice fields may need to be flooded prior to transplanting or planting.
|255]  Cotton fields may need to be “preirrigated” -that is, imigated prior to planting.
|250| These special requirements may require a much higher project imigation water dermand than wit is expected if one just examines:
|251] evapatranspiration requirements. However, they doHOT include any leaching requirements for salinity control.
252
263|The units of the input values for Table 9 are MIllIM ELEI'S. Tey should represent the gross millimeters needed IN ADDITION TO
|254) any E T requirements (minus effective rainfall). These should be "gross" values at the field,
|255| butshould not include any conveyance losses that are necessary to transport the water to the field.
266)
|267| Insert mm. values for this_year. There may be no entries in this table, depending upon the crops and practices.
|25¢| Special N eeds, mm. of Irigation Water
69 Irrigated Crop Description Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
270 1 Paddy Rice #1 168 0 0 0 0 0 0 0 0 0 0 0
271 2 Paddy Rice #2
273 3 Paddy Rice #3
273 4 0
274 5 1]
275 ] 0
27| 7 0
277 8 [*]
275 9 0
279 10 1]
280 11 0
281 12 0
252 13 0
283 14 0
284 15 0
285 15 0
28] 17 ]
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255 Table 10 - Crop Yields and Values
269
B
|291] Exchangerate - $US/(local currency)
Farmgate
sdling price
Local Value of
currency/ agricultural
292 Livigated Crop Name Typical vield, metric tonshametric ton hectares production, $US/yr
293 i Paddy Rice#l 3.71 800,000 1,453 5,380 1077,755
234) 2 Paddy Rice#2 3.36 800,000 2,518 8,460 1,692,006
205 3 Paddy Rice#3 0 1] 1]
235 4 0 0 1] 1]
297 = a 0 a 0
235 (1] 1] 0 0 1]
299 7 0 0 1] 1]
300) 8 0 0 0 1]
301 9 0 0 0 1]
302) 10 0 0 0 0
303 11 1] 0 1] 1]
304 12 0 0 0 0
305 13 0 0 0 1]
306 14 0 0 0 0
307 15 0 0 1] 1]
308 16 a 0 a 0
309 157 0 0 0 1]
310 Total annual value ($US 2,769,851
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2. Input — Year 2
A |

: In;;ut rules:

Project Name =|
Water Year =
Total Projeet avea (command and non-command)
Total field area in the command area

Estimated conveyance effickncy
Estimated seepage forpaddy rice

Estimaird surface loswes from paddy riee m dralns
Estimaied field irvigation gllicience for siber crops

o T E T F T T H T

A blank cell Indicates a place for data input

A shaded cell should not recetve Input. It ts a defauk value or explanation cell

Ped letters Indicate computed values

Blue values indicate values that were ferred from

[Fectares; gros, 1 flebd s, waterhod bes

Fhysical area in hectares, HOT inchding double

1o ping

[Percent, %

[Percent, S50f lrrigation waterdelivered ta ficd s (averaged aver the frrigation seasm)

45 afirrigation watrr delvered to ficlds

| 15 | Flow rate cap acity of main canalis) at di point(s)

Actual Peak fow rake info dhe main camalis) al the diversion
point(s)

Average ECe af the Trrigatian Water

Second (CM5)

Cubic Secomd (CMS)

—

H

[ 25 | This werksheet has 10 tables thai rog uire ing ui= FORE ONE YEAR, in addition to the cell above.
Ed Tahle 1 - Field CoefTicients and Crop Threshold Ece

| 27 | Tahle 2 - Monthly ETo, mm

| 22 | Tahle 3 - Surface Water Entering Command Area Boundaries

El Tahle 4 - Internal ¥urface Irrigation Water Sources

[0 Table5 - Hectares of Each Crop in the Command Area, by Month

B Tabile6 - Aquifer Data

|22 | Tahle 7- Groundwater Data

E Tahle 8 - Precipirati effective p and deep percolation of precipitation
| | Tahle® - Sperial agromomic requirements

Ed Table 10 - Crop Yields and Values

=

w|Table 1 - Field Coefficients and Crop Threshold ECe
El Threshold
£ Ce Eleld ficlent K i on ET o]
|40] Crop# Water yaar maonth >

# Iirigated Crop Name dS/m
laz| 1 Paddy Rice #1

43 2 Paddy Rice #2

laa| 3 Pady Rice #3

45 4

E 3

4 6

48 7

1 i

|50 8

51 10

|52

53 12

54 13

5 14

56 15

14 16

58 17
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Table 2 - Monthly ETo values

anﬂl = | 0.0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 [ Annual
Monthly ETo, mm. > I I I I I I I I I I I I I 0

Table 3 - Surface Water Entering the Command Area Boundaries (MCM)and which can be used for Irrigation

~lae o [=lzlz]zl=z]= [=]=]s
a2 |8 |F)F]|F | R]|E] 8 [23]2

[Monih = 0.0 [1] [1] 1] o 1] [1] 0 [1] [1] 0 1] Annual
Trrigation Water Entering from outside the command area ]
through regular canals. The MCM should he the total MCM at
n the original diversionpoint.
| Other Irrigation water inflows to Command Area from External 0
|72 Source #2 (Define below)
Other Irrigation water inflows to Command Area from External 0
73 Source #3 (Define helow)
74 Total Surface Irrigation Water Sources 0 (1] (1] (1] [1] 0 0 (1] [} [} 1] 0 0
@
|76 Define the External Sources ofIrrigation Surface Water
|77 | External Source #2: | |
[75] Exiernal Source #3: | |
|75
|so| Table 4 - Internal Surface Irrigation Water Sources (MCM)
| &1 | ("non-canal” water could have originated from canals,b ut the volumeshelow are pumped or diverted from rivers, drains, hkes, eic.)
|52 | Month = 0.0 [1] [1] o o 0 [1] o [1] [1] o 0 Annual
Direct Farmer Usage of non-canal Water Inside the Command
Ed Area. 0.0
Project Authority Use of non-canal Surface Water Inside
| &4 | Command Area. 0.0
B Reci ion inside Command Area 0.0 0.0 00 [11) 00 00 00 00 0.0 0.0 0.0 00 0.0
86
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s\ Table 5 - Hectares of Each Crop in the Command Area. by Month
E fnote -the blue numbers in the ¢ ells for each month are the Kc values that were entered earlier. An area must be entered in the blank cells for those K values to be used)
o0 Crop# Month of the Water Year-> 0 0 0 0 0 0 1] 1] 1] 0 1] 0 max. value
L Crop Name
az Fields with no crop this month (computed value) 0 0 0 0 0 0 0 0 0 [1] 0 0
a3 NET
24 Paddy Rice #1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
95 1 Paddy Rice #1 o
% Paddy Rice #2 000 .00 000 000 .00 0.00 000 000 .00 000 .00 .00
a7 2 Paddy Rice #2 1]
98 Paddy Rice #3 0.00 .00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
99 3 Paddy Rice #3 - - - - - - — — - - — 0
100 000 0.00 000 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
101 1 0 1}
102 1] 000 0.00 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
103 5 0 _ _ 1}
104 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
105 5 0 1}
106 1] 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
107 T 0 0
108 0.00 .00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
109 § 1}
o 0100 .00 0100 0.00 .00 0100 700 700 0.00 000 0.00 0.00
111 9 1] 1}
112 1] 000 0.00 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
113 10 0 _ _ 1}
114 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 TO
115 11 0 0
116 0 000 0.00 000 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
117 12 1] 1}
118 1] 000 0.00 000 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
119 13 _ _ 1}
120 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
121 14 1}
[ 0 000 0.00 000 000 .00 000 000 000 000 000 000 0.00
123 15 1] 1}
124 1] 000 0.00 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
125 16 _ _ i}
126 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
127 17 0
128 Total Irrigated Cropland, Ha 0 0 0 0 0 0 0 0 0 1] 0 0 0
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130) Table 6 - Aquifer Data

132 The Grosndwater date below shonid be provided ORIY if wells are sesed within the project area.

[134] This year's rise (+)ox dxup (-) in the aquifer water level, meters =

135 Specific Yield of the Ay uifer, [meter/meter] =

[136] Area of the Aquifer und er the project (hectares) =

137 Anmual change in groundwater siorage (MCK) = 0.0 (calculated )

o
=i

Estimated annual NET recharge o the aguifer from

]
@

RIVERS (MCM)~
RAINFALL (M CM) =
SUBSURFACE Lateral Inflow (M CM -
* _NET recharge for these 3 items means natural inflow, minus any hteral subsurface outflow
of thatwater from the project boundaries. It does NOT include any computation for removalby well pumps,

=
=]

=

=
<]

=
&

=
£

nor does it include any recharge from irrigation or from leaky canals.

=
&

=
&

Table 7 Groundwater Data (MCM)

[re7] Month > 0.0 0 0 0 0 0 0 0 0 0 0 0 Anmual

143 Ground waterpumped by farmers Inside the Command Area 0.0
Ground waterpumped by the Project Authorities Inside the

143 Command Area. 00
Farmer ground waterp ump ed from the Aquifer, But Ouisile the

150] Command Area 0.0
Project Authority ground waterpumped from the Aquifer, But

151 Outside the Command Area. 0.0

152 Ground waterpumped outside Command Area 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

153 Total Ground Water Pump ed Inside the Command Area 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

154
[155] Reatity Check on Grosudwuter Storage and Recharge:

|158) A. Total reported annual pump withdrawals from the aquifer = M CM

157 Al. Your very rough estimate of the percentage of seepage and

12| field deep percolation of the pumped water hack to the aquifer. I #DIV/0! [0 This uses §This uses 80% of avg. field efficiency for all farmer pumping, and half the conv eyance inefficiencies for project pumping
15| A2. Estimate of annual pump withdrawals from the aguifer that are used for ET or surface runoff #DIY/0!MCM

J160| B. Total reported NET annual recharge due to rivers, subsurface lateral inflow, and rainfall: 0.00[MCM

161 C. The annual change in groundwater storage (computed earlier) 0.00[M CM

[152| D. Computed NET annual recharge due to irrigation in the command area {C-Bj (the only other source): =~ | FDT V0T | MC TV

[153] {anegative NET annual recharge due to irrigation means that there is more irrigation water is removed from the aquifer than replaced by irrigation)
[1e4] (a positive NET annual recharge due to irrigation means that the aquifer is filling up dueto irrigation water recharge)

165] Ouick Check an an estimaie of averdrefi:

[1e8] It is physically impossible for D to he more negative than A2

[157] (Y ou can't have more overdraft than the net pumped).

158 Reality check:| #DIV/0! |

|183) **You must adjust your groundwater data until the check above states that there is "o obvious overdraft error"

170]

E Estimate of the net annual recharge within the command area (this is proportional to the total [ #pivint Jwem

172 If this is a net withdrawal from the aquifer, the following number is passed to the Indicator | #pnim! |wem

7 EVD of the GROUNDWATER INPUT SECTION
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74 Table 8 - Precipitation. effective precipitation, and deep percolation of precipitation
E This table requires 3 inputs for each month:
Ji78] A. The gross millimeters of precipitation per month.
177| B. For each crop, an estimate of the PERCENT of the precipitation that is effective, by month.
75| Effective precipitation is defined for this worksheet as precipitation that is either
75| - Stored in the root zone of the crop for use as ET in subsequent months, or
|120| - Is used as ET during that month.......it does NOT include deep percolation for salt removal
121 ==*All other precipitation either DEEP PERCOLATES, or RUNS OFF.
182) C. For each crop, an estimate of the millimeters of deep percolation of precipitation beyond the roct zone, by month.
183 Item 0 0 0 0
24| Precipitation, mm | | | |
185, Crop Name
156 Crop # Irrigated Crops
& ETfield, mm 0 0 0 0
188 1 Paddy Rice #1 % Effective precip
189 Effective precip., mm 0 0 0 0
190 Deep pere. of precip., mm.
131 ETfield, mm 0 [} 0 0
192 2 Paddy Rice #2 % Effective precip
J15s] Effective precip., mm 0 0 0 0
194 Deep pere. of precip., mm.
J1as] ETfield, mm 0 ] 0 0
195 3 Paddy Rice #3 % Effective precip
[1s7] Effective precip., mm 0 0 0 0
135 Deep pere. of precip., mm.
199 ETfield, mm 0 0 0 0
200 4 0 % Effective precip
201 Effective precip., mm 0 1] 0 [
202 Deep pere. of precip., mm.
203 ETfield, mm 0 [ [ [
|24 5 0 % Effective precip
|a0s] Effective precip., mm 0 ] 0 0
208 Deep pere. of precip., mm.
B ETfield, mm [ [ 0 0
208 [ 0 % Effective precip
209 Effective preeip., mm 0 0 0 0
210 Deep pere. of precip., mm.
|211) ETfield, mm 0 0 0 0
|212| 7 0 % Effective precip
|z13] Effective precip., mm 0 0 0 0
214 Deep perc. of precip., mm.
|215] ETfield, mm 0 ] ] 0
|215) 8 0 % Effective precip
217) Effective precip., mm 0 0 0 0
215 Deep pere. of precip., mm.
|z18] ETfield, mm 0 [ 0 0
220, 9 0 % Effective precin
|221) Effective preeip., mm 0 0 0 0
222 Deep pere. of precip., mm.
|az3] ETfield, mm 0 ] 0 0
224 10 0 % Effective precip
[221] Effective precip., mm 0 [ [ 0
226 Deep pere. of precip., mm.
|2o7] ETfield, mm 0 0 [ 0
B 1 0 % Effective precip
229) Effective precip., mm 0 0 0 0
230) Deep pere. of precip., mm.
|2 ETfield, mm 0 0 ] 0
|2z2| 12 0 % Effective precip
233 Effective precip., mm 0 0 0 0
B Deep pere. of precip., mm.

124

Prepared by MOWRAM



£

|2a5|
B
|257|
238

ETfield, mm

% Effective precip

Effective preeip., mm

Deep pere. of precip., mm.

2=
|240]
24
242

ETfield, mm

% Effective precin

Effective precip., mm

Deep pere. of precip., mm.

|243|
|244|
|245|
248

ETfield, mm

% Effective precip

Effective precip ., mm

Deep pere. of preeip., mm.

|247|
| 248
|24
250

ETfield, mm

% Effective precip

Effective precip., mm

Deep pere. of preeip., mm.

251
252]

254]

17

ETfield, mm

% Effective precip

Effective precip., mm

Deep pere. of precip., mm.
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s Table 9 - Special agronomic requirements (mm)
256
|257|50me ial imigation requi at & specific time of the year.
|2s5) For example, rice fields may need to be flooded prior to trans planting or planting.
[259]  Catton fieids may need to be “pre-inigated™ - that is, irrigated prior to planting.
|260| These special requirements may require a much higher project irmigation water demand than what is experted if ane just examines
251 evapatranspiration requirements. However, they do HOT include any leaching requirements for salinity control.
|252|
263/ The units of the input values for Table 9 areIM i llIMELEI'S. They should represent the gross millimeters needed I ADDITION TO
E any ET requi minus ive rainfall). be "gross" values at the field,
|265] butshould not include any conveyance losses that are necess ary to transport the water to the field.
265
Elnsen mm. values for this_year. There may be no entries in this tabla,_depending upon the crops and practices.
|268| Special Needs, mm. of Irrig ation Water
260 Irrigated Crop Description 0 0 0 0 [1]
270 1 Paddy Rice #1
271 2 Paddy Rice #2
272 3 Paddy Rice #3
273 4 0
274 5 0
275 5 0
276 7 0
277] 8 0
218 9 0
279) 10 0
280 1 0
281 12 0
282 13 0
283 14 0
284 15 0
285 16 0
i A7 0
287
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|z65) Table 10 - Crop Yields and Values

]

s

291 Exchange rate- $US/(local currency) : | |

= T
selling price, Value of
Local agricultural
currency’ Gross production,

292 Irrigated Crop Name Typical yield, metric tons’ha metric ton hectares tonnage/yr $US/H

293 1 Paddy Rice#1 0 0 0

294 2 Paddy Rice#2 0 0 0

285 3 Paddy Rice#3 0 0 0

256 4 0 0 0 0

297 5 0 0 0 0

298 [ 0 0 0 0

239 i 0 0 0 0

300 8 0 0 0 0

301 9 0 0 0 0

a0zl 10 0 0 0 0

303 11 0 0 0 0

a0l 12 0 0 0 0

a0s) 13 0 0 0 0

308 14 0 0 0 0

307] 15 0 0 0 0

308 16 0 0 0 0

309] 17 0 0 0 0

310 Total annual value ($US) 0
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3. Input — Year 3
B T

] 5 1] I E I B I G I H I I J I [
1 Input rules: A blank cell indicates a place for data input
| 2 | A shaded cell should not receive input. Itis a default value or explanation cell
El 3.0 Red letters indicate computed values
4 4.0 Blue values indicate values that were from inthesy
L=
|5
.
Kl Project Name=| Komping Puoy irrigation system
|a| Water Year =
[10] Total Project area (command and non-command) Hectares; gross, mchuding roads, all fields, water bod ies
|11 Total field area in the command area Physical area in hectares, NOT including double cropping
12
[13] Estimated conveyance efficiency Percent, %
[1¢] Estimated seepage for paddy rice Percent, %of irrigation waterdelivered to fiells (averaged over the irrigation seasom)
[=] Estimated surface losses from paddy rice to drains [Percent (%) of irrigation waier delivered to fields
| Estimated field irrigation efficiency for other cxops Percent, %
17
|16 | Flow rate cap acity of main canal(s) at diversion point(s) Cubic Metersper Second (CMS)
Actual Peak flow raie into the main canal(s) at the diversion

19 ] point(s) Cubic Metersper Second (CMS)

20
[=1] Average ECe of the Irrigation Water [ Jasim (same as mmhoscm)
B
| 23 | This werksheet has 10 tables that require inp uts FOR ONE YEAR, in addition to the cells above.
El Tahle 1 - Field Coefficients and Crop Threshold Ece

] Table 2 - Monthly ETo, mm
|25 | Tahle 3 - Surface Water Entering Command Area Boundaries
27| Tabhle 4 - Internal Surface Irrigation Water Sources
El Tahle 5 - Hectares of Each Crop in the Command Area, by Month

) Table 6 - Aquifer Data

30 Table 7 - Groundwater Data
Kl Tahle 8 - Precipitation, effective precipitation, and deep percolation of precipitation
|32 Tahle 9 - Sperial agronomic requirements
Ed Tahle 10 - Crop Vields and Values
|3

5| Table 1 - Field Coefficients and Crop Threshold ECe
E Threshold

37 ECe Eield Coefficient, Kc_(based on ETal
35| Crop# Water year month —

£ lirigated Crop Name dSim
Kl 1
il 2
laz| 3 Paddy Rice #3

43 4
o4 o
3 6

45 7
| 8
|48 2

a9 10

50 "

2l 12

52 13

55 14

54 15

85 16

56 17
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|52
|58
|52
&0 |Table 2 - Monthly ETo values
[61] Month > | 0.0 0 0 0 [ 0 0 0 0 0 0 0 Anmual
62 ] Monthly ETo, mm. --= | 0
|52
154
155
:| Table 3 - Surface Water Entering the Command Area Boundaries (MCM) and which can be used for Irrigation
x|
[ea] Month > 0.0 0 0 0 0 0 0 0 0 0 0 0 Amnual
Irrigation Water Entering from outsile the command area 0
through regular canals, The MCM should be the total MCM at
| 69| the original diversionp oint.
Other Irrigation water mflows to Command Area firom External (1}
| 70| Source #2 (Define below)
Other Irrigation water inflows o Command Area from External [
Source #3 (Define helow)
AR
|72 Total Surface [rrization Water Sources 0 0 0 o 0 0 1] [1] [1] 1] [1] [1] 0
=
74 Define the Exiernal Sources o fIrrigation Surface Waier
|75 External Source #2:
|76 | External Source #3:
ek
73| Table 4 - Internal Surface Irrigation Water Sources (MCM)
("non-canal” water could have originated from canals, b ut the volumes helow are pumped ordieried from rivers,drains, lakes, eic.)
79
Ea Month > 0.0 0 0 0 0 0 0 0 0 0 0 0 Annual
Direct Farmer Usage of non-canal Water Inside the Command
|81 Area. 00
Project Authority Use of non-canal Surface Water Inside
E Command Area. 00
E= Recirculation inside Command Area 0.0 0.0 0.0 0.0 00 0.0 00 00 0.0 00 00 0.0 00
|54
L)
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& T B T C 5] E F G H A K [E W T T =]
= |Table § - Hectares of Each Crop in the Command Area, by Month
E fnote - the blue numbers in the cells for each month are the K¢ values that were entered earlier. An area must be entered in the blank cells for those Kc values to be used)
58| Crop# Month of the Water Year > 0 0 0 1] 0 0 0 0 0 0 1] 0 max. value
&9 Crop Name
90 Fields with no crop this month (computed value) [1] 1] 0 [1] [1] 1] [1] 0 [1] 0 1] 1]
91
o2 Paddy Rice #1 000 0.00 000 0.00 0.00 000 0.00 0.00 000 0.00 0.00 000
93 1 Paddy Rice #1 0
34 Paddy Rice #2 0.00 .00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
a5 2 Paddy Rice #2 0
% Paddy Rice #3 00 .00 [ 000 .00 .00 100 .00 0.00 100 .00 o0 |
97 3 Paddy Rice #3 0
8 0 000 000 .00 000 .00 .00 000 .00 .00 000 .00 o0 |
99 4 0 1]
100 0 000 .00 0.00 000 .00 000 000 000 .00 000 .00 oo |
101 5 0 1]
= 0 000 .00 .00 000 0.00 000 000 .00 0.00 000 .00 o0 |
103 1] 0 1]
04 0 000 .00 0.00 000 .00 000 000 000 .00 000 .00 oo |
105 7 0 1]
108 0 000 0.00 .00 000 .00 000 000 000 0.00 000 0.00 oo |
107 1] 0 0
I 0 000 0.00 .00 000 .00 000 000 0.00 .00 000 0.00 oo |
109 3 0 — — 0
110 0 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00
111 10 0 — — 0
112 0 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00
113] 11 0 0
14 0 000 0.00 0.00 000 .00 .00 000 .00 .00 000 .00 000 |
115] 12 0 0
118 0 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00 000 0.00 0.00
117 13 0 — — 0
118 0 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00 000 0.00 0.00
119] 14 0 0
120 0 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00 000 0.00 0.00
121 15 0 0
122 0 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00 000 0.00 0.00
123] 16 0 0
124 0 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00 000 0.00 0.00
125] 17 0 0
126) Total Irrigated Cropland, Ha 0 0 0 0 0 0 0 0 0 0 0 0 0
[
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12| Table 6 - Aquifer Data

I

30| The Gronndwater datu below shonld be provided ORIy if welis are used within the project urea.

131

[r=2] This year's rise (+)Jor drup () in the aguiferwater level, meters =

[r=a] Specific YieM of the Aquifer, [meterineter] =

[r34] Area of the Aquifer under the project (hectares) =

[135] Annual change in groundwater siorage (MCRM) = 0.0 (calculated)

|138] Estimated annual NET recharge to the aguifer from

[r=7] RIVERS(MCM)~

I RAINFALL (MCM) =

|138] SUBSURFACE Lateral Inflow (MCM =

140 * - NET recharge for these 3 items means natural mflow, minus any lateral subsurface outflow

[a1] of that water from the project houndaries. Tt does NOT include any computation for removalby well pumps,

[122] nord ves it includ e any recharge from irrigation or from leaky canals.

143]

149/ Table 7 Groundwater Data (MCNM)

|145] Month > 0.0 0 0 1] [1] 1] 0 1] 0 1] 1] o Annual

145 Ground water pumped by farmers Inside the Command Area 0.0

| Ground waterpumped by the Project Authorities Inside the

147] Command Area. 0.0
Farmer ground water p ump ed from the Aquifer, But Outsile the

143 Command Area 0.0
Project Authority ground waterpumped from the Aquifer, But

149 Quiside the Command Area. 0.0

|150) Ground waterp umped outside Command Area 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

151 Total Ground Water Pump ed Inside the Command Area 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

152)

53| Reality Chedk on Ground Storuge aid Rechary:

|154| A. Total reported annual pump withdrawals from the aquifer = M CM

125 Al. Your very rough estimate of the percentage of seepage and

128 field deep percolation of the pumped water hack to the aquifer. #DIV/0! [% This uses 8This uses 80% ofavg. field efficiency for all fairmer pumping, and half the comveyance inefficiencies for project pumping

157 A2. Estimate of annual pump withdrawals from the aquifer that are used for ET or surface runoff #DIVID! |MCM

158| B. Total reported NET annual recharge due to rivers, subsurface lateral inflow, and rainfall: 0.00[MCM

= . The annual change in groundwater storage (computed earlier) 0.00[M C

60| D. Computed NET annual recharge due to irrigation in the command area (C-B) (the only other source): #DIV/0 VS

161 {anegative NET annual recharge due to irrigation means that there is more irrigation water is ram oved from the aguifer than replaced by irrigation)

162 (a positive NE'I' annual recharge due to irrigation means that the aquifer is filling up due to irrigation water recharge)

63| Oriick Check on an estimate of everdrafi:

164 It is physically imp ossible for D to be more negative than A2

65| (Y ou can't have more overdraft than the net pumped).

168 Reality check:| #DIV/0! |

&7 **¥ ou must adjust your groundw ater data until the check ahove states that there is "'No ohvious overdraft error"

16|

61| pumping): IECTYTI Y

170) If this is a net withdrawal from the aquifer, the following number is passed to the Indicator | #Divn! ucw

71| END af the GROUNDWATER INPUT SECTION
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1 L3 1
n, and deep percolation of precipitation

This table requires 3 inputs for each month:
A. The gross millimeters of precipitation per month.
B. For each crop, an estimate of the PERCENT of the precipitation that is effective, by month.
Effective precipitation is defined for this worksheet as precipitation that is either
- Stored in the root zone of the crop for use as ET in subsequent months, or
- Is used as ET during that month....... It does NOT Include deep percolation for salt removal
***All other precipitation either DEEF PERCOLATES, or RUNS OFF.

C. For each crop, an estimate of the millimeters of deep percolation of precipitation DO?M the root zone, by month.
Item 0 0 ]

Precipitation, mm 1 | |

I

Crop ¥

:c"E Nm.

ETHeld, mm W W

Paddy Rice #1 % Effective precip

Effective preoip., wmm [ [

Deep

o ol previp .. me.

EThield, mm [ [

Paddy Rice #2 % Effective precip

Effestive precip., mm i W

Deep pere. of precip .. mm,

ETfeld, mum [ [

Paddy Rice #3 % Effective precip

Effective precip., mm o 0

Deep pere, of precip. mm.

ETfield, mm i [

(1] % Effective precip

Effew tive precip., mm [ [0

Deep pere,. of precip, mm.

ETfeld, mm [ [

(i} % EfTective previp

Effective precip., mm o o

Deep pere, of precip. mm.

ETfield, mm i [

0 % Effective precip

Effew tive precip., mm [ [0

Deep pere, of precip, mm,

ETfield, mm [ i

0 % Effective previp

Effective precip.. mm [ [

Deep pere, of precip. mm.

ETfield, mum [ [

0 % Effective precip

L] % Effective precip

Effective precip., mm [ 0

Deep pere. of precip.. mm.

ETfield, mm 0 L]

o % Effective precip

Tl L v i

Ther)

af

ETfield, mm [ [

0 % Effective preeip

Effective precip., mm [ ]

Deey

ro. of precip., mm.

ETfickl, mm 0 0

] % Effective precip

Effective precip., mm [ 0

Dieep pere. of precip.. mm.

ETfield, mm 0 L]

o % Effective precip

Effeo tive previp., mm 0 o

Deep p ofpreeip, mm.

ETfield, mm 0 0

] % Effective precip

Effective precip., mm [ [

Deep pere. of preeip . mm.

ETfield, mm o [
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al=|

% Effective preelp

Effeo tive precip., mm

Deeppere. of precin. mm,

ETHekd, mm

W Effective precip

| Effective mm

Deep perc. of precip.. mm.

ET ek, mm

 Effoctive precip

Effective precip., mm

Deep pere. of precip. mm.
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S| ] | < | ] | E | 3 | G
:s; Table 8 - Special agronomic requirements (mm)
[252]
|255| Some crops ial imigation requi at a specific time of the year.
|256) For example, rice fields may need to he flooded prior to transplanting or planting.
|257|  Cotton fields may needto be “pre-imigated" - that is, irfigated prior to planting.
|258| These special requirements may require a much higher project irrigation water demand than what is expectedif one just examines
ﬁ evapotranspiration requirements. However, they do HOT include any leaching requirements for salinity control.
[250]
261 |* The units of the input values for Tabled are[Tl il eters. They should represent the gross millimeters needed IH ADDITION TO
|262) any ET requirements (minus effective rainfall). These should be "gross™ values at the field,
263 but should not include any conveyance losses that are necessary to transport the water to the field.
=
|265fnsert mm. vaiues for this_year. There may be no entries in this table, dep ending upon the crops and practices.
|268] Special Needs, mm. of Irrigation Water
287| Irrigated Crop Description 0 0
266 1 Paddy Rice #1
269 2 Paddy Rice #2
270 3 Paddy Rice #3
211 4 0
272] 5 0
273 5 0
274 7 0
27| 8 0
276 9 0
277 A0 0
273 " 0
219 12 0
230 13 0
251 14 0
282 15 0
283 16 0
284 7 0
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|85

|26 Table 10 - Crop Yields and Values

Bl

|285)

|283) Exchange rate - $US/(local currency) :I |
Farmgate
selling price. Value of
Local agricultural
currency/ Gross production,

290 Lirigated Crop Name JTypical vield metric tons'ha metric ton hectares  tonnagefyr $US/yr

201 1 Paddy Rice#1 0 0 0

292) 2 Paddy Rice#1 0 0 0

293 3 Paddy Rice#3 0 0 0

294 4 0 0 0 0

235 5 0 0 0 0

296 6 0 0 0 0

297 7 0 0 0 0

298 8 0 0 0 0

209 9 0 0 0 0

300 10 0 0 0 0

El 11 0 0 0 0

302 12 0 0 0 0

303 13 0 0 0 0

304 14 0 0 0 0

ES 15 0 0 0 0

306 16 0 0 0 0

507, 17 0 0 0 0

308) Total annual value ($US) 0
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4. External Indicators

Prepared by MOWRAM

"Dl 12" g =
refers to = a
Datatem | F 4§
Mo 12cf | 258
the PTRID | 2 0 -
Cuidelines | S T 5 ltem Description Units KOMPING POUY Est.
2007-2008 ] 0 2007-2008 cl
Stated Efficiencies % /100
1 Stated conveyance efficiency {seepage and spills) o 73 0 0 73
2 Weighted fleld irigation efficiency from stated efficiencies % #DIV/0! HDIV/O! #DIV/O0! #DIV/0!
Areas
3 Physical area of cropland in the command area (notincluding
D3 double cropping) Ha 10,050 ] (] 10,050
Dl 4 4 Irrigated crop area in the command area Ha 3,971 0 0 3,971
5 Cropping intensity in the command area including double cropping S 50 T S e 00
External sources of water for the command area
5 Surface irrigation water inflow from outside the command area
Dl2 (gross &t diversion and entry paints) MCK 53 0 0 31
7 Gross precipitation in the command area [¥lei¥] 130 0 o 105
3 Effective precipitation to irrigated fields (not including salinity
removal) MCM 24 0 o 21 0.00
9 Met aquifer withdrawl due toirrigation in the command area MM 0 HDIV/O! #DIV/O! 0 0.00
10 Total external water supply - including gross ppt. and net aquifer
DI 5 withdrawl, but excluding internal recirculation IACK 184 HDIV/O! #DIV/O! 136 0.00
Water sources inside the command area
n Internal surface water recirculation/pumping by farmer or project in
command area MChl 0 0 o o
12 Gross groundwater pumped by farmers within command area MChl 0.07 0 o 0.07
13 Gross groundwater pumped by Praject Authorities within
command area MCh 0 0 (] 0
14 Estimated total intermnal source water MCh 0.07 0 o 0.07 000
Irrigation water delivered to users
15 Infernal water sources are assumed to have a conveyance
sificiency of. % 51l €7 &7 91
16 Delivery of external surface irrigation water to users - using stated
D1 conveyance efficiency MCh 33787138 0 o 22356828 0.00
17 Delivery of_ mtem_a\ source water to users (su_rf_ace recirculation
plus pumping, with assumed conveyance efficiency) WICH 5 " ” 5 P
Total irrigation water deliveries to users {external surface irrigation
18 water + intemal diversions and pumping water sources), reduced
ar conveyance efficiencies IWCh 39 0 (] 22 0.00
et Field Irrigation requirements
DI 20 19 ET of irrigated crops in the command area IWCh 439 0 o 433
20 ET of irrigation water in the command area (ET - effective
precipitation) M 415 0 ] 412 0.00
21 Irrigation water needed far salinity control (net) WCh 2 0 o = 0.00
22 Irrigation water needed for special practices ICh 2 0 (] ]
23 Total NET irrigation water requirements (ET - eff ppt + salt contral
+ special practices) MCh 419 0 o 414 0.00
QOther Key Values
Dl 3 24 Flov rate capacity of main canal(s) at diversion point(s) cms 16 0 (] 16
25 Actual peak flow rate of the main canal(s) & diversion point(s) this
e cms 5.6 0 0 56
% Peak NET irrigation requirement for field, including any special
requiremnents cms 159.7 HDIV/O! HDIV/O! 1.9 0.00
27 Peak GROSS irrigation requirement, including all inefficiencies
D9 cms 0.4 HDIV/O! HDIV/O! a7 0.00
ANNUAL or One-Time External INDICATORS
for the Command Area
28 Peak liters/seciha of surface irigation inflows ta canal(s) this year LPSHa ooE A o GG e
RWS Relative water supply for the irrigated part of the command
29 area (Total external wiater supplyW{Field ET during growing
seasons + water for salt control - Effective precipitation)
none 0.44 HDIV/O! HDIV/O! 9.76 000
Annual Command Area Irrigation Efficiency [100% (Crop ET
30 + Leaching needs - Effective ppt){ Surface irrigation diversions +
MNet groundwater)] % 784 HDIV/0! #DIV/O! 40 0.00
21 Field Irrigation Efficiency (computed) = [Crop ET-Effective
ppt + LR water])/[Total Water Delivered to Users] x 100
% 1079 HDIV/O! HDIV/O! 81 000
RGCC - Relative Gross Canal Capacity - {Peak Monthly Net
32 e
Irrigation Requirement)/(hain Canal Capacity) none 958 HDIVIO! ADIV/O! 012 000
23 RACF - Relative Actual Canal Flow - {Peak Monthly Net Irrigation
Requirement)/{Peak Man Canal Flow Rate) none 28.52 HDIV/0! HDIVIO! 033 0.00
R 34 | Gross annual tonnage of agricultural production by crop type M Tons see Table 10 on each INPUT worksheet (1:3) seeTable 10 on each INPUT workst
DI 19 35 Total annual value of agricultural production ¢ US 2760851 0 | 0 1 908,375 i
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5. Project Office Questions

Al B | C
1
2 |Project Name: _
3| Kamping Pouy Irrigation System |
4 (Date:
5| 1-Feb-08 |
5]
TGeneralPrq]ecI(.‘ondmons L
=] 'szri.ge net farm size (ha) 2.0
o | 1\ umber of water users 1,242
[10] {Typica fiid ize, ha__ 03
11
7] ¢ 0
| 13| 135
14 2%
15 | iCanal water supplies what drinking water to what % of the people living i in the project area? 16
W Ownership of land, % of total NN
17| 63
5] i
EEl 0
25
100
0
0
100
100
Reservoir
70
30 'lunc&yea: thc majority ufsystcm is shut down without water 0
E_ ET)«]:ic:ﬂ total annual duration of shutdown, days 0
| 32| _iProvide an answer to the most applicable of the 2 questionsbetow: RN
| 33 What is the volume of gross irrigation water officially allocated to the project, per year, men] 62
a4 5
(35| _Om [}_I?_x!‘\:’i_b‘[‘.«!gl_i what percentage of this allocation is provided? 90
E()wnersllip (Deﬁne h) terms such as "country o i g g
37 F.W.U.C
E F.W.U.G
39 W.UL.G
E farmers
E ) farmers
42
E Real
| 44 | 0.000250
[45] !
46
47 |
5]
49
0]
51
52 ? e Total salaries (Local curre 7,794,000
53| : odernization (including salaries) - local curre: y'ycar 0
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AI B I C
1
2 |Project Name:
3| Kamping Pouy Irrigation System |
4 |Date:
5| | 1-Fcb-08
E H Maintenance (including salaries and external contracts) - local currency/y1] 2,598,000
53] 12,990,000
55 | _Other 0peru1.mnf cludin 779,400
E j ation and -nth-e-r { mrlm‘lmg ﬁahnec and e)lenn] contn 1,818,600
| 58 | a lget - sum o of l:;mx s 5 1Lcms ! 18,186,000
| 59| Sources of the Project Budget (average over the las % from each source T
23
0
Fees from Waler User Associations or Farmers {wmpin ed from WUA data 0
__Check: This value should equal 100 afier the "Country" and "Foreign" answers are given, 23
65| uI‘mfessmnal permanent employees (college degrees and well- trained (OLI]JIJCIBIIS) 0
66 '?_TE‘_I_*PF! e e pcyecs el fETS’_‘_"_’I'_H‘_’FJ_r_‘f orcontract - equivalentmumber | eeeeeenes 0
4
T _____-__"“""-“""_"_"“""“_""“"- 61
Total number of full time equivaler 65
70| iAverage years atypical pratcsmonsl_t_n_qg]_o_\_u_:c works for the prc_)]c@(mﬂmp@alcd}______________ 4
71 ally work in the fiel 0
73] Salaries - include bonus and lhe _equivalent costs of houses and oﬂter benefits provided. sla et
E E "~ Professional, senior admin, {[ ocal c-u.r_r;a_n-n_:yrye;; 0
| 75| Professional, engineer (Local currency/year 0
76 i 350,000
| 77 200,000
| 78] PO ALt
| :'F_Hmrpﬂrenmge ofﬂw Ior:rfpmjecf {mdudmg WA Opemnon and Meiniendance (O&M} is collscted as inokind services,
79| iand'or water fees from water users? {calculated value from WUA workshee i) 165
BO| T Caleulated Indicator of O&M sources (automatic computation) 4
:Whu]. percentage of the total budget (project and WUA) is spent on modemization of the water delivery operation/structures
81 Etas contrasted to rehabilitation or regular operation)?, %a 0
821 Caleulated Indicator of the modernization hudget (antomatic compraation) 0
|| “The question below will require knowledge of the budget, as well as a qualitafive assessment of project activities that |, - . N
83l in the field T
; Whal is the visitor's estimate of the adequacy (%@) of the actual dollars and in-kind services that is available (from all
.sourccs) to sustain adequate Opcrauon and Maintenance (O&M) with the present mode of operation? (Answer =[Available
B4 ;Jumls]."[}. eeded Funds] * 100}, 30
Caleulated Indicator of Q&M ud’rr;rlﬂcv (automatic computation) 0
Yes
Yes
5
Yes
7
No

lfyes howwelllsnl followed {10=Excellent. 1=MNot followed
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Al B C

T

2 |Project Name:

3| | Kamping Pouy Irrigation System

4 (Date:

5| | 1-Feb-08

96| LML
97 0
8] ——
99 No
100 Yes
101 Yes
102 No
103|° R

Predicted by computer program? (Yes™No
Later observation - How closely is this instruction followed in the field (10=Excellent, I1=Not followed)?

[118) i 4-Veryeffective usage. Real time control ofall key structures with meaningful results

118] 3 - A few key structures are automated with computer controls.
| T 2"~ Computers are effectively used to predict water flows, gate positions, daily diversions, or other

120] values. Open loop control. Output is used in the field and is meaning ful.
| 1 - Computers are used to predict some key control factors, but they are quite ineffective or give

2 ... emoneousresulls
1231 ] ent sre computers being used for bi
'u H 4 - Used for almo:

125
[126) |

H 1 - Computers are used effectively for some data management on the project (such as flows down
1127 ‘___csnals dam releases), but not for billing

128 t usage of computers for bi
[129]

130| i#***48 DESCRIBED IN THE OFFICE***

131 |Stated Water Delivery Service that the Maint Canal provides to ts Subeanals
[132] " Flexibility Index - Choose a value from 0-4, based on the scale below: 7
| T Cide _r;a.;l_g:e_(_mff_‘r_e:q}wl;cy, Ttate, and duration, but the schedule is arranged by the downstream
133 subcanalssoveral times daily, basedonactualmeed.

3 - Wide range of frequency, rate, and duration but arranged by the downstream canal once/day
[134f | besedonacwalmeed.
135 { 2 - Bchedules are adjusted weekly by downstream operators
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Al B C
T
2 |Project Name:
3 | Kamping Pouy Irrigation System ]
4 [Date:
5| | 1-Feb-08
136 é I - The schedules are dictated by the project office. Changes are made at least weekly. ttatatatate
| 0 - The delivery schedule is unknown by the downstream operators, or changes are macde less Tela ettt
.ﬁ. frequently than weekly. L I
ﬁ Reliability Index - Choose a value from 04, based on the scale below: 3
: 4 - Second Level canal operators know the flows and receive the flows within a few hours of the P T T
139 targeted time. No shortages during the year. P R e
| : 3 - Second Level canal operators know the flows, but may have to wait as long as a day to obtain | . Telaleles
140| the flows they need. Only a few shortages throughout the year, T R T T T
T 2~ The flow changes arrive pius or minus 2 days, but are correct. Perhaps 4 weeks of some |+ * .. ...
141] | shortage throughout the year, T T T Tl W
. 1~ The flows amive plus or minus 4 days, but are incorrect, Perhaps 7 weeks of some shortage |2 . * 2 * 2. " .
1142] throughout the year. BiaSpsinaieins
143 j 0 - Unreliable frequency, rate, and duration more than 50% of the time and the volume is unknown. | = : - : - : - : - : -
[144] " :
1145| : _______ 4-Poimsalongthe canal enjoy the same level of goodservice  fTeT.rer.ered
146] ! 3 - 5% ofthe canal turnouts receive significantly poorer service than the average NI
cond Level canals - Cho . based on the scale beloy 8
151 4 - Flows are known and controlled within 5% I
[152] " 3_Flows are known and are comrolled within 10% IR L L LR
153 : 1 known but are controlled w My Ry oyt
1L O L Flowsare comrolled within 20% e L
1
4-1field AEHEHEHEHE
1160 3 - less than 3 fields NENEEEE
1161 2 - less than 6 fields et Tttt
= AT
164 0
Heg) NN
167] NI I T
E i I - Reasonable measurement of flows, but not of volumes . : . : . : . : . : .
169| ! 0 - No measurement of volumes or flows NN
170 Flexibility 0-4) T 2
71] T T Y S nlimited frequency, rate, and duration, but arranged by users within a few days Pttty
1172 H 3 - Fixed frequency, rate or duration, but arranged. N I T
I 2 - Dictated rotation, but SRR
[174) ¢ ion deliveries, but on & somewhat un i T T N
175] ¢ D
[176] ~ Reliability (04} ) >
177 E 4 - Water always arrives with the frequency, rate, and duration promised.  Volume is known. : - : = : o : =) : B :
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2 |Project Name:

Measurement of volumes to t!

3| Kamping Pouy Irrigation System
4 [Date:
5] | 1-I'eb-08
H 3 - Very reliable in rate and duration, but occasionally there are a few days of delay. Volume is o " g
1 - Volume is unknown, and deliveries are fairly unreliable - but less than 50% of the time. N el
0 - Unreliable frequency, rate, and duration more than 50% of the time, and volume delivered in g E o o
unknown. P = .
: 4 - All points throughout the project and within tertiary units receive the same type of water P - .
183] delivery service .o L
“2°7 Areas of the project unintentionally receive somewhat different amounts of water, but withinan [, = , i =
_______________________ areaitisequitable. e e
1 - There are medium inequities both between areas and within areas. ™ ity
{} - There are differences of more than 50% throughout the project on a fairly wide-spread basis. .. . .
Stated 1y Service received by individual units (flelds or farms, AL r

individual units (0-1)
4 - Excellent measurement and control devices, properly operated and recorded
__3 - Reasonable measurement and control devices, average operation

1 - Reasonable measurement of flows, but not of volumes
0 - No measurement of volumes or flows

ed frequency, rate, and duration, but amranged by users with

xc_d_-_f[cqucnc} rate or duration, but arranged.

__._1 -Rotation deliverics, bul on a somewhat uncertain schedule

() - No establi

[202] * Reiability to the individual
| 203) =L iy
i 3 - Very reliable in BNE N
204) . L ONI e oM
2035 2 - Water amives about when it is needed, and in the correct amm : . : : . :
208 G 1 - Volume is unknown, and deliveries are fairly unreliable - but less than 50% of the time. L .
H 0 - Unreliable frequency, rate, and duration more than 50% of the time, and volume delivered in ta S
207 unknown. " .
208
208 service o T
3 - Areas of the project receive the same amounts of water, but within an area service is somewhat |. * « e
200 inequitable. "L "
2 - Areas of the project unintentionally receive somewhat different amounts of water, but withinan | « * « .
211 area il is equitable. .t "Lt
212 1 - There are medium inequities both between areas and within areas. .t e
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2 |Project Name:
3| Kamping Pouy Irrigation System

1-Feb-08

0 - There are differences of more than 50% throughout the project on a fairly wide-spread basis.
mp]nyee&)

‘.-’\‘.em.ge ﬁa!mllv of the drainage \nlerllm leaves the project, d

dchh to the water table, m

<Chan2c in water table depth over lhc last Syears,m

al load (BODY) pfthc irrigati

225| <Blulr.\g1L al load (BOD) of the ;lﬂl.;ﬂ.lge water, average mzm/L
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6. Project Employees

A B G
1
2 [Project Name:
3| Kamping Pouy Irrigation System
4 |Date:
5| 2/1/08
This sheet must be completed after visiting all levels of the project. The answers only refer t
6 | paid employees.
7
9 |various Indicators chard]ng Pro]n:*ct Employees LI I I I LI
Frequency and adequacy (:ftrmmng ﬂfnpenmm and middle managers (nm secretaries and drivers). This should include
10 cmploycl:s ot of I 2
4 - Adequale training at all levels. Employees are very aware of the capabilities of themselves and| . : . : . : "
of their equipment. Employees clearly have a service mentality. Employees are hired with good MR
1] Jbackgrounds or are trained at the time of employment, and afterwards. | LI
3 - Managers appear to have excellent training, both upon entering employment and continuing st
[ 12] _But some important knowledge has not been passed down to the operators. s
2 - Training exists at all levels as needed, but evidently raining does not go deep enough, because el
employees at all levels seem to be missing some important ideas, Many emplovees have never had S EeE
13 adequate training - including poor pre- clwloymm[ bdikﬁ,‘l’ﬂulldb ™ i
14 1 - Only minimal s B et witie f winy § ot g
15] ¢ 0 - Virtually no training exists before or after hiring. st ettt
| 161 Availability of written performancerules | e ]
4 - Each employee has a written job description that spells out his'her job and specifies how he/shej . .l : . . . : . )
17 will be evaluated. Evaluations are annual, and results are discussed with the employee. e T T Rl S Wl
i 3 - There is a general written job description in the office. There is an annual evaluation of . : : : : . : . : . : . :
18] ¢ _performance, but it is not rigorous. B . R
2 - There is an evaluation, bul no detailed [Ul.} dl..‘bl.‘l‘lpl[ul! nor is lhm,a dwl.rlmlou ul u-'alua[lm . : : : : . : . : . : . :
| 19 ] __procedures. Y ML I e I S S T
| 20 L= There is a written job description, but no meaningful evaluation procedure, [~ 7-7-7+7+7-7.7+]
211 ¢ 0~ No wrilten job description, and no formal evaluation procedure. N
£ Power of employees to make decisions I
' 4- hnplnyee-ﬁ are nf'n::l:all;.r enmumged to think and act on their own, and they do it in a positive 2 & ]
23] e TR = el
3 - Employees are not oﬁ'cm]ly :m.oura,gl:d to think and act on their o owi, 1, but Ihc) doit anyway in| e
24 positive manner. R
2- Empluycrs are encouraged Lo think and act on their own, but they do not seem Lo have much : . : . :
1 - Employees are not supposed Lu du arny swmiu.aul tasks wnhuur.prlur authorization. However, : - : l :
261 &eeeeeeeeanannensn i o takie the initiative they arenotpunished, ez L
: 0 - Employecs are not supposed to do any signfi tasks without prior authorization. They think] : . : . :
27] ¢ they will be reprimande if' they do something on their own initiative, et
| 28| Ability of the project to dismiss employees with cavge, 2
: 4 - it is easy to fire or lay off tmpluyt,cs There is a short pru(,l:ss Empluyu.s are aware of thisanfl. = . 2. % . 2. "o "0 " .
29 know of other employees being fired or laid off when it wasnecessary. U R R L Tl il
| 3 - Emplovees can be fired if the case is well documented. It is a long process. Emplovees are . : : : : . : - : . : & :
| 30 _..aware of other employees being fired when it was necessary. o ftetetetetet.tet
2 - Firing only happens occasionally due to laziness or serious problems. It is not common. DRI
31 Employeesbelievethat it would be very unusual unless a person was VERY lazy for a long time. e e ]
1 - Firing rarely occurs, and never due to laziness, It is extremely difficult to lay ofl excess . : . : . : L
K<z o persomnel. . v D]
0 - Employees are virtually never fired, even if they should be. The system appears to be plagued BN
33] ¢ with many people who are not necessary or who should be dismissed but are not. ML
34| Rewards for ememplary service
4 - There is a well designed program that follows a structured process. Rewards occur at least el Ry
amnually to a significant number of individuals. Promotions are given for meritorious service, and : . : . : . :
[ 35 ..bonuses or extra benefits are given to those who are at the top of theirgrade. [ . sl lels
3 - Mo program, but people who do a good job are frequently promoted. Promotion is based on . : : : : . : . : . : . :
36 _merit, R Y NI I I I
i - Promotion is based on time in service, some some extra benefits are glven for exemphry servicfs Dot a et et 0 L]
37] Thls is more than just a picce of paper. I I I
1 - There are seldom awards, but occasionally it happens. The awards are primarily paperwith litt] « 7 « 7« 7« 7« 7w 70 7 0 ]
1 38|« ornocashorfinancial beeft. |l e e
29| 0 - Nothing exists. . : : : : . : . : . : . :
| 40] ‘Relative salary of the canal operators, as compared to 2 typical day laborer. Thisisacomputedvalue, 1.8
41| ‘Index of the relative salary of an operator compared to a day laborer (computed value) 2.0
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il
| 2 |Project Name:
| 3] Kamping Pouy Irrigation System
| 4 [Date:
5
6 | General description T S T S
one - No exist in any orm| 0
emreesemmrzasernenessnmeenzarenreeess o418 EXISE oM paper, but have no meaningful activities 10
WU As exist on paper, but have no significant activities except for holding occasional meetings 15
WU As exist, but are quite weak 25
30
20
100
30
35
T Distribution of water in its area Yes
tals Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yies
"Governine Board of WA - select the answer that E NN
g i er) Yes
No
No
No
| 34 |Water User Association (WUA) Budget - These are TOTALsof all WUAsin theproject. f.-.:.:.-.".".".
' **This does NOT include an Umbrella WUA - its budgets should be ineluded in the earlier Project Office ettt alt gl
35] | i - ritiiitiiivii:
36 | N T
37| Total salaries 7,794,000
36 ; = i
139 Maintenance {(including salaries and external contracts) 2,598,000
| 40 | ] 12,990,000
41 Other Operation (including salaries and external contracts) 779,400
42 | : Administration (including salaries and external contracts) 1.818.600
4| T Fands sent away Lo the project offices or government 0
g T T T tal of all WU A Budgets (sum of previous 6 items; 16,186,000
A8 . Country or State Government 23
| 47 | : Foreign| ]
48] | Fees from Farmers| 77
T otal (must equal 100 100
| 50 | :Emplovees (totals forall WUAsinproject)y PP
51 ans) 0
52 0
53 , permanent employees 4
54 | :rNon—rmfessional employees that are temporary or contract - equivalent number 61
(55 [T e e hal warmiber of full Hime equivalent empioyee 65
| 56 | al employee works fora WU A (an 40
57 45
S8l LT
i s e e e
| 60 3 0
61 ] ¢ Professional, engineer (Local curreney/year)| 0
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1
| 2 [Project Name:
| 3 | Kamping Pouy Irrigation System
| 4 |Date:
5 | 02/01/08
62 | :_ _Non-prof. - canal operators, (L. ocal currency/year 400,000
63| i T Py Taborers, (Local currency/year) 0
.ﬁ‘“"ﬂcr Charges . e (T el T Toy R e U
| 65 | How are water charges collected? - select one of the 3 choices below 3
66| ¢ e 1. Nome collected, and none are assessed| - . : - : . : .. : . : -
(67| ¢ Pty g e
43
2
60000
0
0
0
; 0
81| ¢ b. The valume:q estimated based on total volume applied to an arcanf11'|sm§f farms| = , . . . . . . - . . . . . .
82| iIs there a special charge for private well usage? (YesNe) Yes
| 83 | L.C
1841 i . Real
851 | 3 52
T TomT ST warer ST es Toere d Trom Tarers ThronERow The whoTe prareer (T oeaT Soren sy Tyear —Tot
86 Einchlrling, in-kind fees 60,000,000
What annual value of in-kind services or contributions are provided by water users above point of ownership (equivalent locall = | = (= = = = = _*
| 87 | cumency) forthe total project? o butititicicicied
| 88 | a. Labor (Local currency value) 5,000,000
B9 value)
90 | ,r c E"oﬂslnn_tlon malerlalﬁ(l ocal mlrrenc\u—{';a_h-ﬂa
5,000,000
53] 2
94 30
195 | :Varlous indices for Water User Assoclations (use the information above to answer these questions) sttt ettt
96 | :Percentage of all project users who have a functional, formal unit that participates in water distribution 50
o7 | T """4'{;}:};,;&1]&?;}?{}}Ii}]fr&i;}f.}k};imfmv (0-4) 1
Actual abiﬁtv of the strong \?al.cr Usger Associations to influence real-time water deliveries to the WL A, (Note: This only
98 IJlle lo L'ht. strong WUA:: If there are no strong WU As in the project, the answer is "0") 2
| E 4 - Within the capacity O-f:T-]{B“‘:;l-ﬁﬁl-y canal, changes are made according to the WiTA request withinf . * . = . * .. " .. " .
199 : oo ) day of advance notice as a standard practice. I Lratitieiraiels
: 3 - Changes can be made according to the WUA request Wwith & oné week advance notice - —anyflowf .t Lt Lt Lt Lt L 0Lt
100] rate, duration, or frequency that is physically possible, R
| E 2 - Changes can be made an,t,ordmglu the WUA request with a one week advance notice, but the e T
101] changes are limited (less than wl probably physically possible). ettt tatatat
| : 17 The WU As have no realistic vaice in ordering, CXLl.-‘];l-]-(-JI:-U-I:L-H-};I;)-IIH-I-(-.}I;!;I-g-I:S Sttt
102] luvedfomml meeting a few times a year and express their desires. Lt tat..".."
Ability of the WUA to rely on effective outside hr:lp for enforcement of its rules (Note: If there are no \T-‘UAS in the project
104|  the answer is "0".) 2
| ©TTTTTTTTTTTTTT Yo probient. Tust call up local authorities. The local authorities come out right away and [ T+t - o et e e e e
: T3  The local authorities will come and are moder‘ateiv successful with [rmﬁeuumn‘: g Omlf-!-ll-'\;’l-j‘: I T R B I
106 : not a problem. L
! 2 - Sometimes, for very serious cases, the authorities will come. But they are not very effectiveor p o« 7« 7« "0 70 " 0 = 0~
107] helpful.
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1
| 2 [Project Name:
| 3 | Kamping Pouy Irrigation System
| 4 |Date:
5 | 02/01/08
B : 1 - Althongh some enabling laws have been written by the government, it is up to the WUA to b e AT N B T
108] enforce those laws. There is no help with enforcement from outside the WU A, e B e
| : 0 - There are no enabling laws, and no outside assistance with enforcement. Everything depends I Mg
109] ¢ on the WU AL et Tt g Mt
|110] Legal basis for the WUAs (Note: 1fthere are no WU As in the project, the answer is "0".) 2
; 4 - WU As are recognized and formed under law. They have legal powers to tax, hold money, B
: dismiss employees, condemn land, and own structures. The law is real and the enabling legislation p 7« 7« 7w 7 0 70 7 0 " 0 7
111) 15 upheld in courts. LR L R B L
i £ RS TeTats Teta el
: 3 - The WU As are recognized by law. There is good judicial backup. However, the powers are L e e T Tl T B
112 E limited. The government still holds most of the power that could belong to the WU A, S R e it i
| 2 - The WU As are recognized by law. Many mles have been laid ont in enabling legislarion. NN
' Supposedly, the WUA has power, but in reality there is no support from either the judicial or R T T T R T
113] | execntive systems to suppol L L L
| C I Althongh the government has the WU As "on the books”, in reality there are few if any true I R T R T
E powers related to water. The WU As were formed mainly to the bidding of the government, suchasf « %« 7« "« 22 7 0 7 0 "
114] collecting fees, T O R el Sl Al B
1115 : 0 - WU As are not even on the state or federal govermnment books. B e e
m Financial strength of WUAS (Note:  Ifthere are no WU As in the project, the answer 1s "0".) 1
: 4 - Completely and sufficiently self-sustaining, They have the power to tax, charge for water, and [ =, = = .= = = = *
: 3 - Completely and sufficiently financed. but much of the financing comes from the governmentin [ = = = = = = = | "
118] @ tenms of maintenance, operation, grants, elc, L L
| T S M lnderfinanced. bui mof badly. Condifions are poor bul are maintained and replaced well [+ .- L e n e n et
1119] enough to be functional. No modernization improvements are made. I
H 1 - Inadequate, but enough funds to replace and maintain key structures. nsufficient funds to do DN
1120) & o...........muchofthe basic maintenance needed. o bieleieleleleled
ENENEEEEENE
; 0- Woefully inadequate. Only enough funds or in-kind services are available to do absolutely L R T e R R T
121 i essential tasks. Funds are insufficient to maintain and replace essential equipment. - : T : T : = : g : "

8. Main Canal
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1
2 [Project Name:

3| Kamping Pouy Irrigation System
| 4 |Date:

5] 020108
Eﬁenera]ProjedCondlﬂnnsThatRequh‘eField\risilstnbeDescﬂbed Y L I I NI I LI
i 5

g 0.7
[10] _r'e'l_?z'_5'_53?éﬂfﬁfﬁ!@fé{blﬂfc}f{!ié?rl 09

L]
l '_T)ilﬁ offlow _‘_”!'_‘_“_’1_"_‘?‘_‘}_‘3_ ____________________________________________________________________________________________

18 'Type of flow measurement device
ﬁ 'thahl} accuracy of Flow control AND measurement, +/- %

9.2
5.4

Vel 0.00300
: _1494*4"1_1%9\_*}_?!495_1!1 SO No
.2_ Pcrcen[agc of atypical canal cross section that is filled with silt 0.1
27 _;Iql_a}_wzl}lﬂefﬂfSP}J_I_POIJHS foratypical maincanal e 4
12

1'L(mées‘i water travel time for a cllan,ge to reacha de]new pomj of this canal level from the source or from a buffer reservoir

2 (houn.; -1.e., water travel time to the most downstream delivery 24
(30 Has scepaze boon measured well? No

31| [Have spills been measured well? No

32| [Number of wells feeding imothe canal o
E J' T T _How cl’fccu \-clv ar:: thcv uqed fnr ﬂ:gnlsmnm {10 na
|34 | type (percentage e s T Yy
| 39 | 0
1 36| 4
LT .. Other type oflining, %

38 | L‘nh'ned. % 96

39 The value to the right should equal 100 once the data above is entered 100

40 | General level of maintenance of the canal floor and canal banks (assign a value of 0-4) 2
E i T4 Excellent. N T T
48] | .......2-Rouin maintenanceisnot good enouehto preventsome decteaseinperfomuance ofthecanel b T+ Tt T etete s

44 | 1 - Decreased performance is evident in at least 30% of the canal. NN
(45| [T TAlmest no meaningul mainitenance. Major items and sections are in distepair, by et it et et ir e

General lack of undesired seepage (note: if deliberate conjunctive use is practiced, some seepage may be desired). Assigna
i i - .
48] | SRS ALIN .
4o [ a9 Sdengthiscanal b -
ﬂ | 1- 1625% along this canal. N .

51 : 0 - Extremely high levels of undesired seepage. Provides severe limitations to deliveries. i : . X

52| Availability of proper equipment and staff to adequately maintain this canal (0-4) 1
E i 4 - Excellent maintenance equipment and organization of people. e "
| [T S T Rauipment and numtber of people are reasonabie (o do (e job, but here are some [« ° T

541 | organizational problems. b . e
| i' 2- Most mainterance equipment functions, and the stafl is large enough to reach crilical items in || « - e

551 | aweek orso. Other items often wait a year or more for maintenance. . I
| 1" Minimal equipment and staf. Crilical equipmen works, bul much of the equipment does not. [ » * T

56 | Staff are poorly trained, not motivated, or are insufficient in size. b " . e

147

Prepared by MOWRAM




A B C

1
2 |Project Name:
s | Kamping Pouy Irrigation System
| 4 [Date:
5| 02/01/08
[ | 0 - Almost no adequate and working maintenance equipment is available, nor is there good ! : s g el
57 mobilization of people. R
B L —————— e I L T 4
59 TEHENEHH NN
60 7
61 gate
E : No
63 i
64| Tare they operated as theoretically intended?(10=Excellent, 1=Horrible) 2
65 | {Number of cross regulators/km 0.5
66 |Are there large overflows ai cros regnlator sides? ves
67| [Unintended weekly maximum controlled water surface variation in an average gate, eom 20
52| _ {In months with water, what is the maximum number of days of no gate change? 7
24
48
5
10
yes
7
10
77 | Internal Indicators for Main Canal Cross Regulator Bardware. LSRRI TR T

Ease of cross regulator operation under the current target operation. This does not mean that the current targets are being
met. Rather, this rating indicates how easy or difficult it would be to move the cross regulators to meet the tarpets. Assigna
78 | value of 0-4 based on the descriptions below

4 - Very easy to operate. Hardware moves easily and quickly, or hardware has automatic features
that work well. Water levels or flows could be controlled easily if desired. Current targets can be

79 met with less than 2 manual changes per day.

[ || 3:Fasyand quickto physically operate, but requires many manual interventions per structure per

80 day to meet target.

| 2 - Cumbersome to operate, but physically possible. Requires more than 5 manual changes per

81 structure per day to meet target, but is difficult or dangerous to operate. I

| 1 - Cumbersome, difficult, or dangerous to operate. In some cases it is almost physically [l

820 impomibleto AR obeetives, Lol Bl S Bt Bl B
0 - Communications and hardware are very inadequate to meet the requirements. Almost R

83 impossible to operate as intended. L e e e

ﬂ Level of maintenance of the cross regulators. (0-4) 2

ive maintenance. Broken items are typically fixed within a few days, except ] |« , * ,* ,*,*.* .. "

85 in very unusual circumstances. [ imemzaasagis
| 3 - Decent preventative maintenance. Broken items are fixed within 2 weeks. Reasonable NN
86 equipment is available for maintenance operations. [ttt
| T 2 Rontine maintenance is only done on critical tems. Broken items are noticeable throughout the [ © s« s+ & ettt a s
87 project, but not serious. [0
T 1 - Even routine maintenance is lacking in many cases. Many broken items are noticeable, SN
88 sometimes on important structures. E
| [T Targerseale damage has occurred due to deferred maintenance. Little of no maintenance b
89 | e et is I working oxder. s LU

Maimum unintended weekly fluchuation of target water levels in the canal, expressed as a percentage of the average

water level drop across a turnout. For example, if the water level in the canal varies by 40 em (highest to lowest level at

a point), and the average change in water level across a turnout is 50 e, the percentage variation is 90%. This is
0| jeulla foulonaicol plromhroiherdales 30
o\ Computedindex regarding water level fluctuation (0-4) L
92 i ' 1 2
93 | SEEENED DI
95 | |For FWUC

Typu:al education

level of operator (vears of school)
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Al c
1
2 |Project Name:
3| Kamping Pouy Irrigation System
4 |Date:
5| 02/01/08
1 What is the option for finng an operator? (describe)
Lt B B e 1o
93 é[)nincenﬁves‘. exist for exemplary work? 10=high, 1=none} 4
99| IDoincentives exi 0=hi §
107| 11s there a formal performance review process annually? No
2, e ee e e neee e L5, S L Wrilten down & understood by employees?
103| _|Number of persons fired in last 10 yrs for incompetence _ ) 0
T i e
105 B
106 R 168
1071 7 i equency (0-4) 1
108) |How often do operators or supervisors of this level communicate with the nextlowerlevel? (h) 8
109] | Computed Index of communications frequency ((-4) 4
110| How frequently do supervisors physically visit this level of canal and talk with operators? (days) i
111 \: Computed index of visiting frequency (0-4} o
112 Dependability of voice communications by the operators (by phone or radio} 0-4) 1
4 - Excellent - lines work all the lime. SN .
00T al mar :::::: :
el e o some e F T v v v ey r
0 - Nodirect line is available to the operators, but they are within 30 minutes travel timetosome  F , * ., * . * . * . * . E
line. However, even that line often does not work. [ ol y
Existence and frequency of remote monitoring (either automatic or mannal) at key spill points, including the end of the canal.
1]
121 | 2 - Data is recorded several times per day and stored on-site. Feedback is once per week. L
[122f | . 1:Odlyafewsitesaocovered. Feedbackocousweeldy.  Beriret.ters
123] | 0 - Monthly or less frequent feedback of a few sites [« 0. N
[124]  Availability of roads longthe Canl(0cd), ..o enrt ez 3
4 - Very good access for automobiles on at least one side in all but extreme weather. Equipment L * . "o "o "o ", " .
_________________________ acessonthesecondside. e e e e T T T
3 - Good access for afomobiles on at least one side in all but extreme weather. Limited accessin L * . * . " . " .. " .
(Someareasonthesecondside. s T T T T T T
2 - Rough but accessible road on one side of the canal. No access on the second side. B “
] 1 - All of the canal can be easily traversed on one side with a motorcycle, but maintenance L . . . . . . . . . . . . '
128] | equipment access is very limited. TN
129| | () - No apparent maintained access on either side of the road, for very long sections of this canal. [ ) .,
{How is communication done? (explain)
: Diirect speaking
bikeyele
R R R N R R R R N R R N A A AN EEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE ls
Computed index of travel time for maintenance (0-4). 3
ravel time (howrs) needed to reach the office of the main cana), from the office of thesupplier !
138] |Percentage of the offtake flows that ar taken from wnofficial ofakes 0
139] |Magnitude of a typical significant offtake flow rate, ems 08
140| | Number of significant offtakes’km 0.90
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1
2 |Project Name:
3| Kamping Pouy Irrigation System
4 [Date:
5| 02/01/08
141 |Typical change in water surface elevations across an off-take (maintomowtyom 40
142 JIt"‘ﬂn they phymca]]v operate as 11cedcd'? (10= Fxcellcm 1=Horrible) 7
ixcellent, 1=Hormble} 4
144] 9
145 .P‘ersormel frmnwhatlevel operate the offtakes? (I =this| le&eI —lower bathy 2
146} _JH?E‘__tf‘_"_lP_‘Er!I_l‘_‘_l?_El!‘ERtﬁ?lf‘_’_‘f’f‘_’{wq_'?‘_’_ﬂc_{s_‘i‘_ﬂl"lf’ “”""" 10
ﬂ ;OH'JLIRJ]S, how frequently should offtakes be adjusted? {days) 3
[148| Officially, can offiake operators make flow rae adjustments without upper approval? (YesNo) !
151| |Scheduling of Klows From Main Canal Offtakes | .
E What % of the time is the flow OFFICIALL Ytheducha.q{‘ollnwg_____________________________________ . .
154 | Rotation] 70
@ 1 Schedule computed by higher level - no lower level inpu 15
156] [""""""'""'""""'"""""""'"""""""'"'""lgﬁ'e&]ilé'éEﬁr’.;’ﬁ{réE{E:E,FF.fg’,}%é}Te?.?e'l"%&{ﬁé'l'c{‘;é}'lé'v'é|'{ﬁ[]{[ 10
157| | fsupply and d's needs 3
158| | Schedule ac Lm:ly matches real-time lower level requests 0
5G| T e Salue 1o the vight should equal 100 once the daia above is entered 100
1601 What % of the time is the low ACTUALLY scheduled es folows: L HEMD :
25
35
10
1]
]
30
100
gate
gate
gate
eale
gaic
15
176 ?Turnal Indicators (Main Canal | O .
| Ease of umont (to the next lower level ) operation under the current target operation. This does not mean that the current
targets are being met; rather this rating indicates how easy or difficult it would be to move the turnouts and measure flows to
177|  meet the targets. Assign avalue of 0-4 based on the descriptions below 3
T T 4 - Very easy to operate. Hardware moves easily and quickly, or hardware has anfomatic fearres NN .
that work well. Water divisions or flows could be controlled easily if desired. Current targets can T .
178 | be met with less than 2 mamal changes per day. Ll .
| | 3 - Easy and quick to physically operate. Flow rate or target measurement devices are reasonable D .
179| | bt not excellent. Tt .
| T  Cumbersome to En_p;c_mlc but p]I}small} posslblc “Flow rate measurement devices o tcc]uuqucs [
180 | _appear to be poor, along with poor calibration. tat .
— | T 1 - Cambersome, rm'flullrmdmmcmusinnpcratemd in some cases almost phqua]]v |mpmq1h]c . : " :
ﬂ Lo meel objectives. : . : =
] 0 - Communications and hardware are very madequate Lo meet the requirements. Almost e y
182| | impossible 1o operate as intended. Yt .
183| Level of maintenance of the turnouts that supply the next lower level.(0-4) 3
T 4 Excellent preventative maintenance. Broken items are typically fixed within a few days, except toty z
184] | in very unusual circumstances. : ' : . :
Bl 3 - Decent preventative maintenance. Hroken items are fixed within 2 weeks. Reasonable LI .
1185 | equipment is available for maintenance operations. PEEE :
T  Routine maintenance is only done on critical items. Broken items are noticeable throughout the ot »
186 'L project, but not serions. el .
Bl . o ) 1 - Even routine maintenance is lacm—ng-m insini cases. I'\,Ian]f “broken items are m'mccable,- . N =
187] | sometimes on imporiani stmetures. el .
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1

2 |Project Name:

;| Kamping Pouy Irrigation System
| 4 |Date:

5 | [02/01/08
[ | E 0 - Large-scale damage has occurred due to deferred maintenance. Little or no maintenance R
188 E equipment is in working order. B e e e et
189| Flow rate capacities of the main canal turnouts (to the next lower level) (0-4) 2
I SN NN
191
ﬁ B T
194 pobof B0 6 W ®in
=l ]
@ l.l.l.l.l.l.l.l.l
19%8 BT
199 0
200 L Y
201 EEEEMENENEND
[202] 0 - There are none, they are not used, or are used incorrectly. T
[203|  Suitability of the storage/buffer capacities (0-4)

205 [ 7.5, L
207

208 N N
@ 2 - Not too good.
210 0 - None, or very bad siltation and weed growth so that the effectiveness is reduced. RUps et Pl

mOeraﬁonMainCanal

How frequently does the headworks respond to realistic real time feedback from the operators/observers of this canal level?
This question deals with a mismatch of orders, and problems associated with wedge storage variations and wave travel times.

& Assign a value of 0-4 based on the descriptions below 13

213] .

214 [

215 .

916 0 - Headworks responds in a time of greater than 3 days. [

Existence and effectiveness of water ordering/delivery procedures to match actual demands. This is different than the

217| previous question, because the previous question dealt with problems that occur AFTER a change has been made. 27

| T 4 “Fxcelleni. Tnformation passes from the fower level to this Tevel in & timely and reliable manner, " NN

2181 andthesystem thenresponds. L

219 2.7 -Good. Reliable procedure. Updated at least once every 2 days, and the system responds. V- .. e

R 1.3 - The schedule is updaﬁat least weekly with meaning ful data. Chmge;a;z actually made . et .,

@ based on downstream requirements. . . '
0 - Perhaps the schedule is updated weekly, but with data that is not very meaning ful. ., O D

221 Corresponding changes may not actually be made. i I

222| Clarity and correctness of instructions to operators.

23] [T 4- Instructions are very clear and very correct, 7 L :

[224] 2.7 - Instructions ate clear, but lacking in sufficient detail.

225 | ) 13 - Instructions are wnelear, but are generally comect, ] :

28] 0 - Instructions are incorrect, whether they are clear or not. T A .

How frequently is the whole length of this canal checked for problems and reported to the Office? THLis ILealss onie Of MmoTe

227| persons physically drive all the sections of the canal. 27

E NN

229 Lt S

23] DO

231 A f f . ' '

232 e . «

233 Capacity "bottlenecks” in the Main Canal R
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Al B C
1
2 |Project Name:
;| Kamping Pouy Irrigation System
4 [Date:
5 | 02/01/08
Describe any flow rate restrictions in the Main Canal, including their location and hydraulic nature {this is different than most other questions because it
asks for a written description)
234
235 ACTUAL Serviee that e Main Canal Provides i its Subcanais » D .
236 HE’““"“" '“d_e_"___‘?T‘_“_‘T‘_“E_?_‘_f']_‘_‘?_w_‘_]_‘!__"E‘_'*_e’_‘!?f'_f']?_‘_‘_"le_'_’?!‘; 2
4 - Wide range of frequency, rate, and duration, but the schedule is .:mul,ged b)' the downstream - D ..
= | sewdspeniliing iy, bend cuaiedl med. pe i .
- Wide range of frequency, rate, and duration but arranged by the downstream canal once/day . NEE .,
238] | lmsed on aclual need, B tatat .
239] | ! . S e .
2400 | ............\:Theschedulesare dictated by the project office. Changes e madeatleastweekly, . t.l.t. . 5
0 - The delivery schedule is unknewn by the downstream operators, or changes are made less . = T I E
241] | frequently than weekly. 3 : : K : . : : .
242f - Reliability Index - Choose a value from 0-4, based on the scale below: _—
1 4 - Operators of the next lower level know the “flows and eceive the flows within a fow hours of the et
(243| | tameledtime Therearenoshoriagesduingtheyear Bl
t 3 - Operators of the next lower level know the Nows, but may have Lo wail as hmg asa d.dv 1o e
244] | obtam the flows they need. Only a few shortages throughout the year, L
E - The flow changes arrive plus or minus 2 days, but are correct. Perhaps 4 weeks of some e
245 ﬂ‘mﬂfse throughout theyear. ... Dbl
1 - The flows arrive plus or minus 4 days, but are incorrect, Pcﬂld.pb 7 weeks of some bhurtdge el
247| | 0 - Unreliable frequency, rate, and duration more than 50% of the time and the volume is unknown. e
1248 Equity Index - Choose a value from 04, based on the scale below:
2491 | 4 - Points qlmg the C‘lt’lal_l_!l_’llﬂy’ the same Ievelnf_g_(_\:_)fl_gemce N
252 1*@""%!@"“"“ o sy ﬁ?ﬁ'&fﬁﬂ]?ﬁt!f_@ﬁ‘fe_[%%&___'_'_'_'_'_'_'_'_'_'_'_'_' -
253 | - Worse than 25%, or there may not even be any consistent pattern. i
1254f - Control of flows to customers of the next lower level - Choose a value from 04, based onthe scalebelow:
255] | 4 - Flows are known and controlled within 5% L " * . .
1256 ,3P'Iows are known and are controlled withinlo% . B 5
257 |2 Flowsare not known butare controlled within 10% T T Ll A
258 | 1 - Flows are controlled within 20% [ . N .
259| | 0 - Flows are controlled within 25% . i g
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9.Second Level Canals

RAP Final Kouping Pouy Cambodia 2008

A B

Project Name:

Kamping Pouy Irrigation System
Date:
- 02/01/08

IType of flow measurement device Coree
: E,IZ’N'F'?P_')'_?EFPJ?F}"_??'E"_‘T_E"?E'f!‘_’]_:’}HD_!‘}???!‘F?‘E?'F-_H:?P___ .
12| 'Second Level Canal Charadteristis e T
13] T 6.13
14| iLe 149
15| | Approximate canal invert slope, % 0.00300
(16| Do uncontrolled drain flows eter the camal? (YesNo) no
17 | “iPercontage of a typical canal cross section that s filled withsit 10
ﬂ 1 Total number of spill points for atypical Second Level Canal 1
19 3
120 30
211 1o
| 22 no
| 23 no
24 NiA
| 25| PPLHUHD LT
26 9
[27] 5
E 1]
120 36
30 The value to the right should equal 100 once the data above is entered 100
| 31| General level of maintenance of the canal floor and canal banks (assigna value of 0-4) 2
32 : 4 - Excellent. i g R
341§ eeoeeeeeennnnn. 21 Routine maintenance s not good enoughto prevent some decrease in perfommance of the canal, |, * Ll
E i. 1 - Decreased performance is evident in at least 30% of the canal. " . [l Bl el el B
36| 0 - Almost no meaning ful maintenance. Major items and sections are in disrepair. B D D
General lack of undesired seepage (note: if deliberate conjunctive use is practiced, some seepage may be desired). Assigna
| 37| wvalue of 0-4 2
38] © T e Very lile seepage (lessthandv) T e tatatatatatita
39 ' 3 4-8% of what enters this canal. "ttt """
ﬂ. 2- 9-15% along this canal R
42 l 0 - Extremely high levels of undesired seepage. Provides severe limitations to deliveries, " . . . : . ' . ' . ' . . . . . .
43 ' nd staffto adequately meintain thiscanal 04) 0
44 - Excellent maintenance equipment and organization of people. TN
| . 3- Equipment and number of people are reasonable to do the job, but there are some B D .
45| organizational problems,
| 2-  Most maintenance equipment functions, and the staff is large enough to reach critical items in I R R
46| aweek or=o. Other items often wait a year or more for mai ce. e M o
T L Mimimal equipment and staff. Critical equipment works, but much of the equipmen doesnol [ <L * L Lt L.t
LA Staffare poorly trained, not molivated, orare isulficientinsize. T S LT
: 0 - Almost no adequate and working ¢ equipment is available, nor is there good . : : . : . : : :
48] | Iebilization of pecple. s NN el it b b b e el el
491 | LN U AL LI
50| iSecond Level Canal Cross Regulators e NN
51| iCondition of cross regulators (10=Excellent, 1=Homibley 7 8
Typeof cross regulator (deseribey
2 i Gale
53| :Doopemtors live at cach cross regulatorsite? (YesNo) T 1o
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Al B €
1
2 |Project Name:
3| Kamping Pouy Irrigation System
| 4 [Date:
5 | 02/01/08
H iCan_[_l'E ones that exist operate as needed? (10=Excellent, 1=Horrible) §
e 8
56] 2
57 | !Arethere large overflows at cross regulator sides? yes
i iLJ nintended weekly maximum controlled water surface variation in an average gate, cm 20
59 Ehl_{n_g{u_}_lg with water, what is the maxin 3
| 61 ' or move a gate if required or instructed? 24
162 yes
| 63 no
64 yes
[65] 3
66
68 i L
Ease of cross regulator operation under the current target operation. This does not mean that the cument targets are being
69| met. Rather, this rating indicates how easy or difficult it would be to move the cross regulators (o meet the tarzets. Assigna v
e 4 - Very easy to operate. Hardware moves easily and quickly, or hardware has automatic features |, * , D
: that work well. Water levels or lows could be controlled easily if desired. Current targets can be | ' . ' . ' . ' .
70 ¢ ... metwithless than Jmanal changesperday. L. tatity
' 3 - Easy and quick to physically operate, but requires many manual interventions per structure per [+ , * HEMEE
| 71] P AL
721 AL 3L
73] | i SR
74 I impossible lo operate as intended. ; . : : : : g : i
75| Level of maintenance of the cross regnlators. (0-4)
| T CEeellent preventative maintenance. Broken items are typically fixed within a few days, except [, * v - EPEPEPEN
761 ! in very umsual circumstances. . : . : : . : . : . : . : .
B , 3 - Decent preventative maintenance. Broken items are fixed within 2 weeks. Reasonable g o B R L P
771 ¢ equipment is available for ¢ operations. 't ettt
B l' 2 - Routing maintenance is only done on critical items. Broken items are noticeable throunghout the |, * , * g e Ao Nl
ﬁ : project, but not serious, el R
! 1 - Even routine maintenance is lacking in many cases. Many broken items are noticeable, L.t L L
E : sometimes on important structures. e Tl
! 0 - Large-scale damage has occurred due to deferred e, Little or no maint e Lt ONENENE
80{ : equipment jsinworkingorder. UMUMCNOMCMOMOML
iMarfrrmm wunintended weekly fluc hiation of target water levels in the canal, expressed as a percentage of the average
iwater level drop across  turnout. For example, if the water level in the canal varies by 40 cm (highest to lowest level at
| 811 iapoiny 6666666667
82] 0
83] ! 1
85 | 1Second Level Canal Cross Regulator Personnel P
86| tForwhom dothe opertonwork? Community
ﬂ ET}']:ical education level of operator (years of school) 6
iwhat is the option for firing an operator? {describe)
89 2
[90] 3
Ea 1 Are operators encouraged to think and act on their own?(10= 5
921 sthere a formal performan . B yes
08 ] e M0, is it written down & understood by employees? 1o
94 | Number of persons fired in Last 10 yrs for incompetence no
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A B ¢
1
2 [Project Name:
3| Kamping Pouy Irrigation System
| 4 [Date:
5 | 02/01/08
95 ;
96| s S CHEHE T
97] ; 168
96 1
991 . 12
1100] - a.rm:u Srequency ( f; ) 3
ﬂ iHow frequently do supervisors physically visit this level of canal and talk with operators? (days) 1
102] ¢ Computed index of visiting frequency (0-4) 4
1103|  Dependability of voice communications bv the opcramm (hy phone or radio) (0-4) 0
[105 . SO
106] ! rm\clb)thcopcmmr L e lulwls
| T Nodirect Line is available to operators, but they are within 30 minutes travel time to some line || « ¢ et
107] and that line of communication almost always works. e BRI
E 0 - No direct line is available to the operators, but they are within 30 minutes travel time to some i Tartatat
108| ! line. However, even that line often does not work. e ]
Existence and frequency of remote monitoring (either antomatic or mammal ) at key spill points, including the end of the canal.
1108 (0-1) 0
110/ ¢ 4 - Excellent. At all key points, feedback is provided at least every 2 houss. Tt ) Tatet
B :’.I-xcellmu El;\'em.g.c However, daia arc. rcLorrI.r:dLommumhI:, “on-site and feedback is nnlv once |* : . . . : . : .
L SR, . SO R UPPN oL ML
ﬁ ' 2 - Data is recorded several times per day and stored on-site. Feedback is once per week. Tt . el
113 1- Only a few sites are covered. Feedback occurs weekly. N ' N
4] TG IMonihly or less frequen feedback of a few sites R = i T
115|  Availability of roads along the canal (0-4) 3
T 4 Very good access for automobiles on at least one side in all but extreme weather. Equipment [+« « &« oot ot el vt
116] | access on the second side. ettt ettt
T 3- Good access for automobiles on af least one side in all but extreme weather. Limited accessin [+ & o &+ @ @ a s oo s
ﬂ some areas on the second side. tata Tttt
118 ! 2 - Rough but accessible road on one side of the canal. No access on the second side. tala I
| lAlloI the canal can be easily traversed on one side witha motoreycle, but maintenance o . HOMEE
L equipment sccessisverylimited. e . : s
120 ' 0 - No apparent maintained access on either side of the road, for very long sections of this canal. |} .
EHO\\' is communication done? {explain)
1121) : Meeting
122--f\&’h511<1h: trsmspnﬂmonofmohﬂc pcmnnnc bikecycle
=l » 0
| -vae] time from the maintenance yard to the most distant point along this canal {for crews and maintenance equipment) -
ﬁ : C omp:.-.rad index af travel time for maintenance {0—41 2
2
127] LT
128) iSecond Level Canal Off Takes (Turnouts) U M
129 Percenld,ge of the offtake fows that are taken from wofficial offtakes T 5
@ 'Ma_a,mlurl.r: of a typical significant offtake flow rate, cms 10
ﬁ _I umber of significant offiakeskm » . . ) 200
30
ol ly operated as Ihwremdlly 1n1e1|ded? (10=Excellent, I=Homble) 3
E :How well can the offtakes be supplied when the canal flow rates are low? (10=Excellent, 1=Horrible) [
136 -Pcmomwl from what level operate the offtakes? (1=this level; 2=lower, 3=both) 2
137 IHJ.\“f_rE:ﬁucml; is the uﬂtalwc\anwwdhy ¢ personnel? (hours) 5
2
139] 'OI'ﬁLuliy can offlake operators make flow rate adijustments without upper approval? {YesNo) no
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“Ease of turnout (to the next lower level) opcmuon under the current la{gc[ opcmuon_ This does not mean that the current
targets are being met; rather this rating indicates how easy or difficult it would be to move the turnouts and measure flows to

P\l B C
1
2 [Project Name:
s | Kamping Pouy Irrigation System
| 4 [Date:
5 | 02/01/08
E {In reality, do offtake operators make flow rate adjustments without upper approval? (Yes/No) xes
[141] tetm it m i 8
1142 e
s IREEERERY
144/ Proportional flow 80
1145 Rotation| 0
ﬁ o Schedule compu_t-e_d_iv_y-highsr level - no lower level inpuj 10
E . Schedule computed by higher level - some lower level inpy 10
ﬁ : _ Schedule by operator based on judgement of supply and d's needs 0
el T eedule actively matches real-time lower level request 0
50| T Thve value to the right should equal 100 once the data above is entered 100
151 What % of the time is the flow ACTUALLY scheduled as follows: e N e e
152 ¢ T Proportional flow 60
1153 Rotation| 20
1154 e Sehedule computed by higher level - no lower level inpuf 0
E SL]wdnJccmnpn[erl by higher level - some lower level inpiy ]
156| Schedule by operator based on jud of supply and d/s needs 10
E T Sdhedule actively matches real-time lower level request 5
58| T e value o the vight should equal 100 once the data above is entered 100
159 Control of Flows From Second Level Camal Offtakes o Lelririeieirieie,
160 :Ol'ﬁcial !ype of flow control device gale
E__.Qlﬁml!ype ol'ﬂuw measuement deviee gate
@ iComumon name? gate
164| @ Actual flow control/measurement gile
165] :Probable accuracy of Q control/meas., +/-4 5
Indicators (Second Level Canal L I e L

that work well. Water LIl\"J.SlUIlb or flows could be controlled easﬂ\' il desired. Current targets can : b : : ) :
169 be met with less than 2 manual changes per day. ., it
| TS DRy and quick o physically operate. Flow rate of target measurement devices are reasonable |, * e
170 but not excellent. . e
T 2 - Cumbersome to operate, but physically possible. Flow rate measurement devices or techniques |- * N
17 appear Lo be poor, along with poor calibration. . e
T 1 - Cumbersome, difficult, or dangerous to operate, and in some cases almost physically impossible . * R
172} o lomeetobeeves .
0-Ce ications and hardware are very inadequate to meet the requirements, Almost .t [
173 impossible to operate as intended. . el
174| Level of maintenance of the turnouts that supply the next lower level.(0-4) 2
| 4~ Excellent preventative maintenance. Broken items are typically fixed withina few days, except [ - ¢ TateTatatat
175] 1 in very nnmsual circumstances. v P
| : 3 - Decent preventative maintenance. Broken items are fixed within 2 weeks. Reasonable R I T T R
178 4. COUipMent s available for mainenance operations. ettt
| : 2 - Routing maintenance is only done on critical items. Broken i items are noticeable mrowclluultlle ettt
177] project, but not serious, ettt
| :]I‘\cnI'OIII]IIEI]]SJ]]IE.‘I]&I]LCl‘iii[‘kll‘lg n m:m} cases. Man)' broken items are noticeable, _ . _ . _ . . . . . . . _ . _ . _
78] somelimes on importand struelures, B A T8 B A R R
i () - Large-scale damage has occurred due to deferred mai ¢. Little or no mai e BN
179| ! equipment is in working order. T R S
780 [
181]
182] ! 2 - Minor prublams
183] | 0 - Serious problems - many structures are under-designed.
185| : Regulating Reservoir Indicators (Second Level Canal)
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A B C
1
2 |Project Name:
3| Kamping Pouy Irrigation System
4 [Date:
5 | 02/01/08
186 Suitability of the number of location(@) (0-4) e e reaeseseneas 0
E : 4 - Properly located and of sufficient quantity. Tttt
188] 2- There is 1 regulating reservoir but more are needed or the location is wrong. NN
EEE R 0 N
180  Effectiveness of operation (0-4) e
E ' 2 - They are used, but well below their potential. R
183 0 - There are none, they are not used, or are used incorrectly. . . . . - .
196 i 2 Heplul, bl not lage enough. T T
201) i) - Nome, or very bad siltation and weed growth so that the efectiveness is reduced. T NN
202 iOperation (Second Level Canal) NN
How frequently does the headworks respond to realistic real time feedback from the operators/observers of this canal level?
This question deals with a mismatch of orders, and problems associated with wedge storage variations and wave travel times,
203] Assig
| T e i there s an excess or deficit (spill or deficit at the tail ends), the headworks responds within 12
& : 2.7 - Headworks responds Lo real-time feedback observations within 24 hours i
208| ! ithi .0
o7 = e e MMM TP TR
Existence and effectl of water ordering/delivery procedures to match actual demands. "This 15 different than the
208| previons question, becanse the previous question dealt with problems that occur AFTER a change has been made. 27
— |: 4-Excellent. Information passes from the lower level to this level in atimely and reliable manner, [* + © 5 e
2080 4 At etenthenreponds e NN LY L .
210 : 2.7 <Good. Reliable procedure. Updated at least once every 2 days, and the system responds. : ) : : . : : = :
— | 13-The sclw&ilié_i_s_ﬁfnaé_u_zdalhasl \\'c;él_.'l_}_-'_\ﬁt_lﬂﬁ;:mungthl data. Changes are actoally made |" . " O "t
1] | edondownseameqiemens o kleleri e
i (1 - Perhaps the schedule is updated weekly, but with data that is not very meaning fal. " " i
212| | Corresponding changes may not actually be made. T oE 034
& Clarity and correctness of instructions to operators. 13
& ; 4 - Instructions are very clear and very correct. . : . : : ) : . : B : B
215] | o b I O
216]
ﬁ 0 - Tnstructions are incorrect, whether they are clear or not. e DR
How frequently is the whole length of this canal checked for problems and reported to the office? This means one or more
& persons physically drive all the sections of the canal. 2.7
[219] jEge Siegegey
220 | . st t e
221] ! 1.3 - Once per week .t Lttt
222] T G COnee permenth orfess ofien. 7 T Peistatiaiate et
223, S bt e
| 224) N T
aulic nature (this is different than most other questions
because il asks for a wrilten description)
225
227 3
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A B C

1

2 |Project Name:

3| Kamping Pouy Irrigation System
| 4 [Date:

5 | 02/01/08
Bl ' 4 - Wide range of frequency, rate, and duration, bul the schedule is arranged by the downstream o e T e
228| subcanals several times daily, based on actual need. . : . : . : . : . : o
| : 3- Wide range of frequency, rate, and duration but arranged by the downstream canal once/day . PR P e S
1229 ______ based on actual need, S vl tiatl 1,
1230 2Suhedulesmad]us[ed“eeuvbymopemm [ sttt
220 ¢ 1-Theschedubesam dictatedby the project office. Changes aremadoatlomst weekly. ais b e e

: () - The delivery schednle is unknown by the downstream operators, o changes are made less a®. et a
23| ¢ frequently than weekly. e e E L E
233| Reliability Index - Choose a value from 0-4, based on the scale below:
| T Gpenators of the next lower level know the flows and receive the flows wititn a few hours of the|: » i
234} ¢ (fupetedtime Thereaenoshomagesdungtheyear i L
i 3 - Operators of the next lower level know the flows, bui may have to wait as long as a day to : . : : . :

235) obtain the flows they need. Only a few shortages throughont the year. < <l
| T 0 The flow chinges armive plus or minus 2 days, bul are comect, Perliaps 4 weeks of some i T
238 shortage throughout the year. s e
| 5T e flows amive plus o ninus 4 days, bt are incorrect. Perhaps 7 weeks of some shortage |[ + T
238 ' 0 - Unreliable frequency, rate, and duration more than 50% of the time and the volume is unknown. . ‘ . . ' .
1239 ed on the scale below:
20 < S 2%
2421 A" :
223 T :
244 L .
245 Control of flows to customers of the next lower level - Choose a value from 0-4, based on the scale below:
[226] T CFlows ave known and coniralled within 3% N S
247) ¢+ 3-Flowsare knownand are controlled within 10% . LN
28] | OO
249 e T
250] 0l - Flows are controlled within 25% R e R
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" The value fo the r\e;JH should zquaf 100 once the data abave is entered

Al B C
1
2 [Project Name:
3| Kamping Pouy Irrigation System
| 4 [Date:
5 | 02/01/08
I e n e e e e coeessn) TR
Z_ Control of Flows Into Third Level Canals . NN
8| sale
9 :I}pc of flow measurement device gale
| 10| iProbably accuracy of Flow control AND measwement, +-% 10
A 2 T e e
12 TllirdhwlCLaz_lrE_]'J_:'l'mclmslics . i R T
E iTotal length of Third Level Canals, km 2583
14 'Lengljlut11_)1_|_g_est'ﬂurd_L§§_elCdmll.m________ e 39
15 0.03000
16 | 'Dnumontmlled drain flows enter the canal? (Yeﬁ’\ln) no
17 | 'Pcnemagc ofa l}pmal ca.ma] Cross acct_' 1 that is filled with silt 30
17
3
M
no
no
no
it

\{asunr\' %)

Concrete, %o

seneral level of maintenance of the canal floor and canal banks (assign a value of 0-4)

2 - Routine maintenance is not good enough to prevent some decrease in performance of the canal,

1 - Decreased performance is evident in at least 30% of the canal.

0 - Almost no meaningful maintenance. Major items and sections are in dlm.pmr

Greneral lack of undesired seepage (note: if deliberate conjunctive use is practiced, some seepage may be desired). Assigna

value of 04

sle o =

0 - Extremely high levels of undesired seepage. Provides severe limitations to deliveries,

Availability of proper equipment and staff to adequately maintain this canal (0-4)

3- Equipment and number of people are reascnable to do the ]ub but there are some

organizational problems.

2. Most maintenance E[lmpme';n functions, and the staffis Llrge ennu.gll toreach critical items in

aweek or so. Other items often wail 1

1- Minimal equipment and staff. Critical equipment works, but much of the equipment does not,

year or more for maintenance.

______ Staff are poorly trained, not motivaied, or are insufficient insige. '
0 - Almost no adequate and working maint & equipment lsav.ﬂlable nor is lhen: guod
.. mobilizationofpeople. e .
50| iThird Level Canal Cross Regulators e et
5 EComhuunoicrussragulalom(IO—_ scellent, 1=Homibley 7
1Type of cross regulator (describe}
53] ‘Do o]xrd.lors live af each cross reguldlur sile? (Yes'No) o
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Al B C
1
2 [Project Name:
3| Kamping Pouy Irrigation System
| 4 | Date:
5 | {02018
| 54 ] _iCan the ones that exist operale as needed? (10-Excellent, I=Horsible) §
i 'Amthcynpemtodasthmrcmallymlcndod?(l%l- ,1=Homible) o - 5
2

ag el[mqmd msmmed"

w good are their decisions (10=Ex g]lcm,l []omble]

'Mmmcs reqmred foran opemtor to mslu: a mgmﬁcsm setting change on the gate T 4

Ease of cross regulator operation under the current target operation. This does not mean that the current targets are being
69 mel. R'LIIIET this r'lulg, indicates how easy or difficult it would be to move the cross regulators to meet the targets. Assigna 3

g Vy easy to operate, Hardware moves easily and quickly, or hardware fias auiomalic features | - . .

E that work well. Water levels or flows could be controlled easily if desired. Current targets canbe | * g 3
70| : SIS

: nlimsperstm:lu:eper 3 ettt
71 SRS AL

: 5 manual changes p ' e R
72] structure per day to meetl‘u’gel but is dJl'ﬁmIlord.’mgemnslo operate. . ot et
e 1 - Cumbersome, difficult, or dangerous to operate. In some cases it is almost physically = N e
73] ¢ impossible to meet objectives. . el
| T L ommunications and Tardware are very inadequate to meet the requirements. Almost | - MO
74| ¢ impossible to operate as intended. ' tatatae
75| Level of maintenance of the cross regulators, (04) 2
] 4~ Excellent preventalive ‘Mainienance. Broker ilems are [)Imally fixed within a few dd}'& am:pl W e W
761 in very unusual circumstances. .. ik ..
| N 3. Decenl pl'e-i-"éll;lji-\r:e- maintenance. Broken ilems are fixed within 2 weeks. Reasonable . ) 2 .
77| equipment is available for maintenance operations. ‘. . ‘.
| T 2 - Routine maintenance is only done on cnitical items. Broken items are noticeable throughout the |+ * '.- .t
T8] e ROk bl iR, B BESE SRS
| 1 - Even routine mainienance is lde.ulg in ma.nua.m Md.tl}' broken items are noticeable, . e .
ﬂ | sometimes on important strictures, t e t

[ 0 - Large-scale damaze has occurred due to deferred maintenance. Little or no maintenance a” . . .
80 ' equipment is in working order. ' ' ' . ' . '

,Marmmm unintended weekly fluctuation of tavget water levels in the canall expressed as a percentage of the average
.vm:frkm’ drop across a turmout. For example, if the water level in the canal varies by 40 cm (highest to lowest level at

Campu.redrmfer rwgarr.’mg the travel time t._rfuﬂmr rale

85 'Tllil’d IA‘\'El Cdlldl_g{!mlRt‘-llliiiil;-l-’.E.l‘SO___q"“““""-“" Tmmmmmm— - N : o : . . : a3 :
86| iFor whom dothe operators work? sub-WUG
| 87 | iTypical educationlevel of operator (yeas of school) . 3

+Whal is the option for firing an operator? (describe)

ﬁ 'Dn mcenuues exist for e\emp]ar}' work?(10=high, I—Jmne) 2

3

3

| 92 | o

o3| ! Ifs0, is it wrilten down & understood by employees?) no
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Al B C
1
2 [Project Name:
s | Kamping Pouy Irrigation System
4 |Date:
5 | 02/01/08
94 Number of ersons firedinlas 10 rs forincompetence
Co r::;u-.r-c}; Iudex of co.mm ;:‘H'H‘:'JIIOIH ﬁwqm'm AUl
" 2-Poor at many of the sites, However, there is a good line of communication within 30 minutes of] i : = E = § P
_ travel by the operator . NI
1= No direct line is available to operators, bul they are within 30 minutes travel time (o some line : el
and that line of communication almost always works. . s e
0 - No direct line is available to the operators, but they are within 30 minutes travel time to some | * Tl
line. However, even that line ofien does not work. . et
Existence and frequency of remote monitoring (either antomatic or mannal ) at key spill points, including the end of the canal,
L — et e e e e annens
110 ' i- E\:.elleru m.mm pumls 1eedhaklspmwthd allua.sle»erv”hom“ i el
: 3~ Excellent s coverage. However, daia are recorded mnnmmusl} “onesite and feedback is only once| + , Lt
] T ... CON L AE B
112 2 - Data 18 recorded several times per day and stored on-site. Feedback is once per week. ' = ' - ' - ' o
18] . L Oy afewsites are covered. Feedback occusweekly. [ R
114] 0 - Monthly or less frequent feedback of a few sites . " N
15|  Availability of roads along the canal (0-4) 1
4 - Very good access for antomobiles on af least one side in all but extreme weather. }-qmpmcnl . . .
L] wecessonthesecondside. gt : L
: 3 - Good access for antomobiles on at least one side in all but extreme weather. Limited accessin | « © . .t
"7y somearcasonthesecondside. t. : t.
1118 , 2-Roughbut accessible read on one side of the canal. No access on the second side. L . Ve
: 1 - All of the canal can be easily traversed on one side with a motorcycle, but maintenance . . .
119] ! equipment access is very limiled. e , £
120] ! 0 - No apparent maintained access on either side of the road, for very long sections of this canal, | + e
‘How is communication done? {explain}
meeting
! S walking
1 '_”_‘?F‘__‘“a")_?_‘!IF““?{‘F_T‘_’!’?‘_‘EE_’F‘““"“?‘“%*’!ET.“."P.‘.'E‘.'C_T - L
iTravel time from the maintenance yard to the most distant pmm :al(mg this canal [hwr crews and maintenance cqlupmcnl)
2l
an 2
3
129 :PETCETIT’IgE nfthe offtake flows that amhkenﬁ'nmmnfﬁml offiakes 0
130 .I\p{ag{l_ltn]:_'h_:_(_‘fia_t_v_f_ncnl51g|uﬁg_|ﬂ_qi_’ﬁz_{lﬁ:_flp_wrﬂa s 10
131] iNumber of significant offtakeskm 4.00
132 uT}puLalch:mgemwaleﬂlrfaceelevatiurﬁacros_s_gt}_q[f—_tg.!{_e_[_@_::_ip_l_qg}gyf}_;_‘r_q__ 15
133 -F‘ajjrhevphyﬂrcalrlmgp@{ggz\rneedqd?gli]— wcellent, 1=Horrible) B 7
134 ,J\Ietheyph}sm:ﬂl} operated as theoretically intended? {10=Excellent, 1= Homb]er 5
135 :Hou well can the offtakes be supplied when the canal flow rates are low? (10=Excellent, 1=Horrible) 3
136] :Personnel from what level operate the offtakes? (1=this level, 2=lower, 3=bothy 2
137| :How i 6
138 'Oﬂmnﬂg, how frequently should offtakes be djusted? (days) 2
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A B 2]

Project Name:

Kamping Pouy Irrigation System
Date:

02/01/08

E(}ﬁ_’l_ci:!]]y, can offtake operators make flow rate adjustments without upper approval? (YesNo) . o

alglw]s]e [» ]~

I reality, do offiake operators

—
R
pery

I

Yy
.
M2

iScheduling of Mlows From Third Level Canal Offtakes N R

I

144 : Proportional flow 80
146| oo ee e eeeeeesosennn.. SCHEdLE coOMputed by higher level - no lower level inpuf )

Schedule computed by higher level - some lower level inpuf

operator based on judgement of supply and d's needs

L Rotation 15
B e eeeeereesesennsessssnssansesansasssnssssssnnese S IEQUE COMpUted by higherlevel - n0 lower level inpu :
edule computed by higher level - some lower level inpuy 10

1 h)

‘]58- T T The vahie to the ::!ig-!}f-.;‘jl-m.r&ffqu-rz}l-f-mﬂomf the data above is entered 100
150|_iControl of Flows From Third Level Canal Ofttakes o lerereririele,

160| Official type of flow conirol device sale

ﬁ_ E(?nnmmnname . gale

gaie

i gale

164] :Actual flow control/measurement L ) 2ate

| T Veny easy to operate. Hardware moves easily and quickly. or hardware has auiomaic features | * 1 . e
169 | 2 M
170] | : . L L
B 7 Cumbers . g . T
171| appear to be poor, along with poor calibration. .. . et
T D Cumbersome, difficult, or dangerons to operate, and in some cases almost physically impossible| + * 0 L

! 0-C d hardware are very inad . Almost . [ DO
173 impossible to operate as intended. . : el
174] Level of maintenance of the turnouts that supply the next lower level (0-4) 2
| T A Excellent preventative maintenance. Broken ilems are typically fived wilhin a few days, excepL[ T § + 1+ Lot e et e
175) ¢ in very unusual circumstances. i i e e
mE 3 - Decent preventative maintenance. Broken ilems are fixed within 2 weeks. Reasonable N
178 I equipment is available for maintenance aperations. P T

v  Routine maintenance s only done on eritical items. Broken items are noticeable throughout the [T T4t 4 T4t a4t 4"
177 I project, but not serious. NN
| T - Even routine mainienance is iacking in many cases. Many broken ifems are noticeable, TEREEE
] . sometimes onimportant strutures. sl el

; 0 - Large-scale damage has occurred due 1o deferred maintenance. Little or no maintenance R e
179 : equipment is in working order. ::::::: :
|180]  Flow rate capacities of the Third Level Canal turmouts (o the next lower level) (0-4)
181 | oo No problems passing the maximum desired flowales. e :
182 ! 2. Miner problems N i
783 | 0 - Serions problems - many structures are under-designed. . .
184| ¢ .
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A| B c
1
2 [Project Name:
3| Kamping Pouy Irrigation System
| 4 [Date:
5 | 02/01/08
185 : Regulating Reservoir Indicators (Third Level Canal) b e e Tt S S
186|  Suitability of the number of location(s) (0-4)
ﬁ' 2-Thereis | rcgul‘anng reservoir but more are needed mlhcincmomwrong SN
@ Effectiveness of operation (0-1)
192] | .
193] :
194|  Suitability of the storage/buffer capacities (0-4)
E : 4 - Excellent. .
196] [ 2Rl bt eoneh, :
197| ¢ {1 - There are none, or they are so small that they give almost no benefit. .
198 Mainterance (04) ..ot ee
1198] © 4 - Excellent. tat
200 ¢ N .
E )~ None, or very bad siltation and weed growth so that the effectiveness is reduced. EF I
202| iOperation (Third Level Canal) at fat
| How frequently does the headworks respond to realistic real time feedback from the operators/abservers of this canal level?
This question deals with a mismatch of orders, and problems associated with wedge storage variations and wave travel times,
203] Assig
T Cithere s an excess or deficit (spill or deficit af the tail ends), the headworks responds within 12 4
& ' hours. .
@ 2.7 - Headworks responds to real-time feedback observations within 24 hours .
1208 | . L3 Headworls responds within S days,
207 . 0 - Headworks responds in a time of greater than 3 days. .
Existence and effectiveness of water ordering/delivery procedures to match actual demands. This is different than the
208| previous question, becanse the previous question dealt with problems that occur AFTER a change has been made.
| 4 - Excellent. Information passes from the lower level to this level in a timely and reliable manner, | , * e
(209§ o dthesstemthenresponds ] L
(210} § .. 27-Good Reliable procedure. Updaledal least once every 2 days, andthe system responds. | -, .l
: 1.3 - The schedule is updated at least weekly with meaningful data. Changes are actually made T .
ﬂ' i based on downstream requirements. . i
; 0 - Perhaps the schedule is updated weekly, but with data that is not very meaning ful. D .
212| ¢ Corresponding changes may not actually be made. . Tl
 instructi .
st . v
27 - Instructions are clear, but lacking in sufficient detail. .
1.3 - Instructions are unclear, but are generally comect. : . .
0 - Instructions are incorrect, whether they are clear or nol. ., .
How frequently is the whole length of this canal checked for problems and reported to the office? This means one or more
218| persons physically drive all the sections of the canal.
29| i T Oy T Reirieitetae
221f ¢ M-Omeeperweek . LML el Pl p
222] 0 - Once per month or less often Pratitititatotyt
224 {Capadly "botlenccks'"in the Third Level Cand [
] Describe any flow rate restrictions in the Third Level Canal, including their location and hydraulic nature (this is different than most other questions
becanse it asks for a written description)
225
[20B[ACTUAL Service that the Third Level Canal Provides to iis Subcanals ST W B e e
227] Flexibility Index - Choose a value from 04, based on the scale below: 2
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1
2 |Project Name:
3| Kamping Pouy Irrigation System
4 |Date:
5| 02/01/08
i A - Wide range of frequency, rate, and duration, but the schedule is arranged by the downstream L I T
208 | ... Sibcanalssevemtimes daily bsedonactualneed o feeleleleleielen:
E 3~ Wide range of frequency, rate, and duration but arranged by the downstream canal once/day Lttt
209| . Tasedonactual need e 2 Tatatatat
1230] e
231 : 1 - The schedules are dictated by the project office. Changes are made al least weekly. LN LI L LY
: 0 - The delivery schedule is unknown by the downstream operators, or changes are made less e P
232] | fiequently than weekly. N ettt
233| Reliability Index - Choose a value from (-4, based on the scale below: 3
: 4 - Operators of the next lower level know the flows and receive the flows within a few hours of the| « * ettt
Ao, R e, TER BN TR o e AL AL
i 3 - Operators of the next lower level know the flows, but may have to wait as long as a day to o BN
235 ! obtain the flows they need. Only a few shortages throughout the year. ‘. PR
: 2 - The flow changes amive plus or minus 2 days, bul are comect. Perhaps 4 weeks of some . N
236 ¢ .. shoragetoughow theyear. [l peluisle
: | - The flows arrive plus or minus 4 days, bul are incorrect. Perhaps 7 weeks of some shortage . .l Tl
2371 throughout the year. ‘. *. e
238 0 - Unreliable frequency, rate, and duration more than 50% of the time and the volume is unknown. : . : - tat - : .
239  Equity ndex - Chooge a value from 0-4, based onthescale below: e, 0
240] ! 4 - Points along the canal enjoy the same level of good service NN
)y 3n S of the canal tumouts receive significantly poorer service than theaverage  ft.t.t.t.tutltL T
2420 ;% 1%ofthe canal omouts veceive significantly poorerservice thntheaverage. I el ol e
2431 ... 11 5% ofthe canal tumouts receive singificanly poorer service thantheaversge. S+ PLILPLIL
244 : 0 - Worse than 25%, or there may not even be any consistent pailem. . : : . : 5 : 3 : R :
1245)  Contrel of flows to customers of the next lower level - Choose a value from 0-4, based onthe scale below: 1
246 1 ~__A-Flowsareknownand controlled within 3% I DR e S S R
247) ¢ -
248) 1 o
240f | ... \:Plowsaweconolledwithin20%
250 ! 0 - Flows are controlled within 25%
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11. Final deliveries

RAP Final Kouping Pouy Cambodia 2008
A [ B [ C

Project Name:

Kamping Pouy Irrigation System
Date:

02/01/08

Point of Management Change (downstream of which the Paid Employees do not operate turnouts)

Hectares downstream of that point (typical)

Number of water users downstream of that pont (typical)
Actual Service provided af the most dovnstream point operated by a paid employee.
Number of fields downstream of this point (select from below, 0-4)
4 -1 field
3 - less than 3 fields
2 - less than 6 fields
1 - less than 10 fields
0- 10 or more fields

Measurement of volumes delivered at this point (0-4)

2B (o] Ias] ] P B el Y QY JEFY pEEN RS N R
EENEEECECHEEREEEEEEEREEEER

4 - Excellent measurement and conirol devices, properly operated and recorded
3 - Reasonable measurement and control devices, average operation
2 - Ugeful but poor measurement of volumes and flow rates
1 - Reasonable measurement of flows, but not of volumes
0 - No measurement of volumes or flows
Flexibility (0-4)
4 - Unlimited frequency, rate, and duration, but arranged by users within a few days
3 - Fixed frequency, rate or duration, but arranged.
25 2 - Ductated rotation, but it approximately matches the crop needs
% | - Rotation deliveries, but on a somewhat uncertain schednle
7 | 0 - No established rules
28 Reliability (0-4)
E 4 - Water always arrives with the frequency, rate, and duration promised. Volume 1s known.
0 3 - Very reliable in rate and duration, but occasionally there are a few days of delay. Volume 18 known
El 2 - Water arrives about when it is needed, and in the correct amounts. Volume is unknown.
1 - Volume is unknown, and deliveries are fairly unreliable - but less than 50% of the time.

0 - Unreliable frequency, rate, and duration more than 50% of the time, and volume delivered in unknown.

Apparent Equity (0-4)

4 - All points throughout the project and within tertiary units receive the same type of water delivery service
3 - Areas of the project receive the same amounts of water, but within an area service is somewhat
mequitable.

2 - Areas of the project unintentionally receive somewhat different amounts of water, but within an area it is
equitable.

| - There are medinm inequities both between areas and within areas.

0 - There are differences of more than 50% throughout the project on a fairly wide-spread basis.

Final Water Distribution to Individual Ownership Units (e.g., field or farm)
What percentage of the final distnbution of water to ndividual fields is made by these people?

No one (%

s|alslslelalslzlslelgle |8 o [els [¢]

Individual farmer or farm irmigator (% [8]
WU A volunteer (% 5

WUA employee (% 18
Project-level employee (% 0

Check: The value on the right should equal 100% if the question above is answered properly] 100

49 If farmers must cooperate, how many farmers must cooperate to make the final distnbution of water to fields? 1023

90 What percentage of the final distribution i done through: s

F Small unlined distributary canals (%) 15
H Larger unlined canals (% 5
E Field-through-field conveyance (%, 70
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Al B | C

Project Name:

Kamping Pouy Irrigation System
Date:

02/01/08

Pipelines (%)

Lined canals (%)

Check: The value on the right should equal 100% if the quesiion above is answered properly|

Gieneral condition of final conveyance (10=Fxcellent, 1=Horrible)
Ability to measure flow rate to individnal fields/farm (10=Excellent, 1=Horrible)
Ability to measure volume to individual Gelds/Farm (10=Excellent, 1=Homble)

i
e | = =0 |t
=

FLEXIBILITY to final field/farm
Are there written arrangements/policies for FREQUENCY of water delivery? (Yes/No)

How closely are they followed? (10=Excellent, 1=Horrible| 1

Are actual practices better than official policies?{10~Yes, 1=-No 10

Are there written arrangements/policies for RATE of water delivery? (Yes/No) Yes
How eclosely are they followed? (10=Excellent, 1=Horrible| 1

Are actual practices better than official policies?(10=Yes, 1=No 10

Are there written arrangements/policies for DURATION of water delivery? (Yes/No) Yes
How closely are they followed? (10=Excellent, 1=Horrible 1

Are actual practices befter than official policies?(10~Yes, I=No

What percentage of the time do farmers actually receive water as:?

Continuons flow - no adjnstments (%

Confinuons flow - some adjustments (% 15

Fixed rotation - well defined schedule that 15 followed (% 20

Fixed rotation - well defined schedule that is often not followed (% 35
Rotation - variable but known schedule (% 10

Rotation - vanable and unknown schedule (% 10

Arranged (but not part of a rotation) (% 5

Check: The value on the right should equal 100% if the question above is answered properly| 100
Advanee days notice required if water deliveries are arranged 5

FEEEEEEEREEEEEEEEEEEEEEEEREEREREEE

EQUITY

Is there an effective legal mechanism to ensure that individual farmers receive water with equity? (Ves/No)

\Actual Service received by individual units (field or farms).

Measurement of volumes to the individual units (0-4)

- Excellent measurement and control devices, properly operated and recorded
- Reasonable measurement and control devices, average operation
- Ugeful but poor measurement of volumes and flow rates

- Reasonable measurement of flows, but not of volumes

[=1 N NP

- No measurement of volumes or ows
-
exibility fo the individnal units (0-4)

4 - Unlimited frequency, rate, and duration, but arranged by users within a few days

!
3 - Fixed frequency, rate or duration, but arranged.
2 - Dictated rotation, but it approximately matches the crop needs
1 - Rotation delivenies, but on a somewhat uncertain schedule
0 - No established rules
Reliability to the individual units (0-4)
4 - Water always arrives with the frequency, rate, and duration promised.  Volume 15 known.

EEEEE R ENEEEEEENEEEE

@ 3 - Very reliable m rate and duration, but occasionally there are a few days of delay. Volume 15 known
101 2 - Water arrives about when it is needed, and in the correct amounts. Volume is unknown.

102 1 - Volume 18 unknowrn, and debvenes are farly unreliable - but less than 50% of the time.

103 0 - Unreliable frequency, rate, and duration more than 50% of the time, and volume delivered in unknown.
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A B
T
| 2 |Project Name:
3] Kamping Pouy Irrigation System
| 4 |Date:
5 | 02/01/08
M Apparent Equity to individual units (0-4)
103 4 - All fields throughout the project and within tertiary units receive the same tvpe of water delivery service
| 3 - Areas of the project receive the same amounts of water, but within an area the water delivery service is
| 106} somewhat inequitabl
2 - Areas of the project unintentionally receive somewhat different of water (unintentionally), but
107 within an area the water delivery service is equitable.
108 1 - There are med mequities both between areas and wathan areas,
e 0 - There are differences of more than 50% throughout the project on a fairly wide-spread basis
110
| 111|Perceptions by Visiting Team
112 Sense of lack of conflict between users {10=no conflicts, 1=huge problems)
113 Sense of lack of conflict between users and the government/project (10=no conflicts, 1=huge problems)
114 Ability to convert to modemn field irrigation systems (10=easy; 1=almost impossible with the level of service provided)

117 Degree to which deliveries are NOT taken when not allowed, or NOT taken at flow rates greater than allowed (0-4)

| 4 - No noticeable evidence of farmers or WUAs taking deliveries when not allowed, or at flow rates greater
E than allowed.

l 3 - Between 0 and 5% of deliveries are taken when not allowed or at flow rates greater than allowed.
E 2 - Between 5 and 15% of deliveries are taken when not allowed or at flow rates greater than allowed.
ﬂ 1 - Between 15 and 30% of deliveries are taken when not allowed or at flow rates greater than allowed.
122] 0 - Greater than 30% of deliveries are taken when not allowed or at flow rates greater than allowed.
E Moticeable non-existence of unanthonzed tumouts from canals (0-4).

124 4 - No noticeable evidence of farmers or WUAs having honzed turmout locat

[125] 3 - Between 0 and 3% of deliveries are taken from unanthorized locations.

126 2 - Between 3 and 6% of deliveries are taken from unauthorized locations.

127 1 - Between & and 10% of deliveries are taken from horized locations.

128 0 - Greater than 10% of deliveries are taken from unauthonzed locations

129 Lack of vandalism of structures (0-4).

m 4 - No noticeable evid of vandalism of

[131] 3 - Between 0 and 3% of structures are vandalized.

132} 2 - Between 3 and 6% of structures are vandalized.

ﬁ 1 - Between 6 and 10% of structures are vandalized.

134} 0 - More than 10% of structures are vandalized.
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12. Internal Indicators

RAP Final Kouping Pouy Cambodia 2008

A B | C [ o | E | F G
Z Project Mame:
| 3 | Kamping Pouy Irrigation System
| 4 | Date:
5 0z/01/08
(6 |
Z Points for understanding this Indicator Summary
L. This spreadshest only applies to INTERNAL indicators. A separate spreadsheet is used for EXTERNAL mdicators such as Imigation Efficiency and Relative Water
L Supply.
| 9 [2. The majority of the values on this ksheet are a ticall d from previous worksheets in this spreadsheet.
i 3. Some of the indicator values on this worksheet must be assigned by the user,
| 11 |4. The organization of this worksheet is as follows:
12 | a. The alpha-numeric label for each indicator is found in Column A
13 | b. The Primary Indicator name is given in Column B
[ 14 | ¢. The Sub-Indicator is described in Column D
d. The assigned value for each Sub-Indicater is found in Column E. Also. computed values for each Primary Indicators are
[ 15 | found here.
| 16 | e, The weight assigned to each Sub-Indicator is given in Column F.
17 f. The crginal indicator labels, as found in FAD Water Reports 19, are given here.
Ea g. The worksheet in which the original data were entered is given.
g
3 5l is | s
& .
3 I I -
= = o 5 =
F sl 2| ik
2 5 5 £ £
19 H Prirﬂndicalﬂl Name Sub-Indicator Name § g 232 2
SERVICE and
20 SOCIAL ORDER
| Actual Water Delivery
Service to Individual
Crwnership Units (e.g., field Final
210 K or farm) 1.9 -1 deliveries
22] I11A Measurement of volumes 20 1.0 1-1A
EINEE Flexibility 1.0 2.0 118
24| 1S Reliability 1.0 4.0 -1C
(25| 1D Apparent equity. 2.0 4.0 11D
Stated Water Delivery
Sewi:.:e to !ndi\ﬂ'dual Project
Cwnership Units (e.g., field Office.
26| 2 or farm) il 15 Questions
27| 1-2A Measurement of volumes 1.0 1.0 1-5A
28| 28 Flexibility 0.0 2.0 1-58
[25] I-2C Reliability 1.0 4.0 1-5C
30| 20 Apparent equity. 20 4.0 1-5D
Actual Water Delivery
Service at the most
downstream point in the
system operated by a paid Final
3 -3 employee 0.7 -3 deliveries
32| 1-3A Mumber of fields downstream of this point 1. 1-34
EEE Measurement of volumes 4. 1-38
34| ac Flexibility X 3¢
[35] 3D Reliability [ 4. 3D
36| I-2E Apparent equity. 20 4.0 1-3E
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A B C D E F G
o
_ 2 % §
5 = :
3 I I I
ki = o % i -
s E £ & g
5 HESERIAR
2 2 T £E £
1| B Primary Indicator Name Sub-Indicator Name 3 & 22 2
S-lafnd Water Delivery
Service at the most
downstream point in the
system operated by a paid m:‘
37| 4 employee 1.7 T
38| 1-4A MNumber of fields downstream of this point 1 1-7A
3 I-4B Measurement of volumes . 4. 1-78
(40| 4C ~ Flexibility 2. 4. 7C
[41] 4D Reliability 7 4. 7D
42| I-4E Apparent equity. 4. I-7TE
Actual Water Delivery
Service by the Main Canals
43| |5 |tothe Second Level Canals 1.8 14 Main Canal
44| I-5A Flexibility £ 1-4A
45| I|-5B Reliability 2. 1-48
[46] I-5C Equity -4C
47| 5D Control of flow rates to the submain as stated 2. 4D
Stated Water Delivery Froject
Senvice by the Main Canals Office
48| -6 |tothe Second Level Canals 2.8 -8 Queslions
49 |-BA Flexibility 1-8A
50| |-6B Reliability 3 1-88
51| &6C Equity 2. [ 1-8C
(52| I-6D Control of flow rates to the submain as stated 3.0 1.5 18D
Social "Order” in the Canal
System operated by paid Final
53| 7 employees 2.3 1-9 deliveries
Degree to which deliveries are NOT taken when not allowed, or af flow rates greater than
54| I-TA allowed 2.0 2.0 1-9A
(55| -7 ble non-exi of 1 | turnouts from canals. 2 1.0 1-98
36| I-7C Lack of vandalism of structures. 3. 1.0 1-8C
[ 57 |
58 MAIN CANAL
| Cross regulator hardware
59| I8 (Main Canal) 1.7 1-10 Main Canal
Easc of cross regulaior operation under ihe cumrent target operation. This does noi mean thad
the current targets are being met: rather this rating indicates how easy or difficult it would be to
60| I-8A move the cross regulators to meet the tirgets, 3.0 1.0 1-10A
i =151 Level of maintenance of the cross regulators, 20 1.0 -10C
62| I-&c Lack of water level fluctuation 1.0 30 =100
63| I-&D Travel time of a flow rate change this canal level 2.0 2.0 I-10E
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19 E Primary Indicator Name Sub-Indicator Mame g g g § §
Turnouts from the Main
84| 19 Canal 27 112 | Main Canal
Ease of tumout operation under the current target operation. This does not mean that the
current targets are being met; rather thiz mting indicates how easy or difficult it would be to
65| I-9A move the rmouts and measure flows to meet the targets. 3.0 1.0 1-12A
66| I-5B Level of maintenance 3.0 1.0 1-12C
67| I-9C Flow mate 20 1.0 -12D
Regulating Reservoirs in
68| KO the Main Canal 0.0 113 | Main Canal
65 | I-10A itability of the number of location(s) d & -13A
[70] 1-10B ness of operation 2. 1-138
71] 10C of the Mbuffer 1-13C
72| 110D Maintenance 13D
Communications for the
73l k11 Main Canal 1.9 1-14 Main Canal
74| 1-11A Frequency of communications with the next higher level? (hr) 1.0 2.0 1-14A
75| I-11B Frequency of by op or sup with their cust 4.0 2.0 1-148
76| 11C Dependability of voice ications by phone or radio. 1.0 3.0 -14C
77| 111D ‘requency of visits by upper level supervisors to the feld 2.0 1.0 1-14D
Exi and frequency of remote ing (sither ic or manual) at key spill points,
78| I-11E meluding the end of the canal 0.0 1.0 I-14E
78| F11F Availability of roads along the canal 3.0 2.0 -14F
General Conditions for the
80| k12 Main Canal 1.8 15 | Main Canal
81 I-12A General level of of the canal floor and camal banks 2.0 1.0 1-15A
General lack of undesired seepage (note: of delil junctive use is g L some
82| 1-12B seepage may be desired), 20 1.0 1-158
831 1-12C Availability of proper and stadf to ad ly mamtamn this canal 1.0 2.0 1-15C
Trivel time from the maintenance vard to the most distant point along this canal (for crews md
84 | 1120 maintenance equipment) 3.0 1.0 1-150
Operation of the Main
85| 13 Canal 21 116 | Man Canal
How frequently does the headworks respond to realistic real time feedback from the
operators/observers of this canal level? This question deals with a mismatch of orders, and
86| 1-13A bl iuted with wedge storage variations and wave travel times. il= 2.0 1-16A
Exi and i of water ordering/delivery p match actual demands.
This is different than the previous question, becanse the previous question dealt with problems
87| 1138 that oceur AFTER a change has been made, 200 1.0 1168
88| I-13C Clarity and of i to operators. 27 1.0 1-16C
How frequently is the whole length of this canal checked for problems and reported to the
85 T Thi hysically drive all th i fth al 27
90
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19 E Primary Indicator Name Sub-Indicator Name 2 = g = H
91 Second Level Canals
Cross regulator hardware Second
g2| K14 (Second Level Canals) 1.0 -0 |Level Canalg
Ease of cross rr_—mllnlm' npﬂjm under the cument lafg:l np:m‘inn. This does not mean tat
the current targets are being met; rather this rating indicates how easy or difficull it would be 1o
93| 1-14A move the cross regulators to meet the tangets. 3.0 1.0 1104
a4 | |-14B Level of maintenance of the cross regulators, 2.0 1.0 1-10C
95| -14C Lack of water level fluctuation 0.0 3.0 10D
96 | 1-14D Travel time of a flow rate change throughout this canal level 1.0 2.0 -10E
Turnouts from the Second Second
a7| 15 Level Canals 3.0 112 |Level Canals]
Ease of tumout operation under the current target operation. This does not mean that the
cwrent targets are being met; rather this mating indicates how easy or difficult it would be to
98| -15A move the umouts and measure flows to meet the targets, 3.0 1.0 1-12A
99| I-15B Level of 2.0 1.0 -12C
100| I-15C Flow rate 4.0 1.0 12D
Regulating Reservoirs in Second
101] 16 | the Second Level Canals 0.0 113 |Level Canals
102] 1-16A Suitability of the number of location{s) 0.0 20 1-13A
103| I-16B Effectivencss of operation i - 1-138
104] 1-16C i of the e /buffer -13C
105 1-16D 113D
Communications for the Second
106] 17 | Second Level Canals 16 /420 |Level Canalg
107] IF17A Frequency of communications with the next higher level? (hr) 1.0 2.0 1-20A
108 I-17B Frequency of ications by op or supervisors with their 3.0 2.0 1-208
108] 1-17C lability of voice ications by phone or radio. 0.0 30 i-20C
110 117D Frequency of visits by upper level supervisors to the field. 4.0 1.0 1-200
Exi and frequency of remote itoring {either icor manual) at key spill points,
111) -17E he end of the canal 0.0 1.0 1-20E
112 17F ility of roads along the canal 3.0 2.0 I-21F
‘General Conditions for the Second
13| 118 Second Level Canals 1.2 121 Level Canals]
114 1-18A General level of maintenance of the canal floor mnd canal banks 2.0 1.0 -218
General lack of undesired seepage (note: if delib i ive use is practiced, some
115| 1-188 seepage may be desired). 20 10 21C
116] -18C ility of proper equipment and staff to adequately maintain this canal 0.0 20 -210
Trivel time from the maintenance yard to the most distant point along this canal {for crews and
117| 118D i i 2.0 1.0 1-21E
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Operation of the Second Second
118 19 Level Canals 24 1-22  |Level Canals
How frequently does the headworks respond to realistic real time feedback from the
operators/ohservers of this canal level? This question deals with a mismatch of orders, and
119 1-194 problems associated with wedge storage vardations and wave travel times. 2.7 2.0 1-22A
Exi and P of water ordering/delivery p du match actual demands.
This is different thin the previoos question, becanse the previous question dealt with problems
120] 1198 that occur AFTER a change hiss been made. 2.7 1.0 1-228
[121] 1-19C Clarity and cormectness of mstructions to operators. 1.3 1.0 1-22C
How frequently is the whole length of this canal checked for problems and reported to the
122| 119D ice? This means one or more persons physically drive all the sections of the can T 1.0 122D
124 Third Level Canals
Cross regulator hardware Third Level
125 20 (Third Level Canals) 1.0 Canals
| Ease of cross regulator operation under the cumrent target operation. This does not mean that
the current trgets are being met; rather this rating indicates how easy or difficull it would be to
126| 1-20A move the cross regulators to meet the targets. 3.0 1.0
127| |-20B Level of of the cross regul 2.0 1.0
ﬁ' 1-20C Lack of water level fluctuation 0.0 3.0
129] 120D [Travel time of a low rate change throughout this canal level 1.0 2.0
Turnouts from the Third Third Level
130] k21 Level Canals 23 Canals
Ease of tumout operation under the current target operation. This does not mean that the
current tasgets are being met; ruther this rting indicates how ensy or difficult it would be to
131] 1-21A move the tumouts and measure flows to meet the trgets, 3. )
132| 1-21B Level of maintenance 2.
133]_-21¢ Flow rate 2l
Regulating Reservoirs in Third Level
134| 22 | the Third Level Canals 0.0 Canals
[135] -22A tability of the number of location(s) 2.
__E 1-22B Effectiveness of opermion 2/
7| 1-22C itability of the ‘buffer
8| 1-22D Maintenance
| Communications for the Third Level
139] 123 Third Level Canals 1.2 Canals
[140] -23A Frequency of with the next higher level? (hr) 20 2.0
141] 1-23B ‘requency of ications by og or supervisors with their cust 2. 2.
142| 1-23C pendability of voice by phone or radio. J 3
143] 1-23D Frequency of visits by upper level supervisors to the field.
| Existence and frequency of remote monitoring {either automatic or manual ) at key spill points,
144| 1-23E including the end of the canal 0.0 1.0
145| |-23F Availability of roads along the canal 1.0 2.0
General Conditions for the Third Level
146 124 Third Level Canals 2.8 Canals
147| 1-244 General level of of the canal floor and canal banks 20 1.0
General lack of undesired seepage (note: if delib i use is d, 2ome
148| 1-24B seepage may be desired). 10.0 1.0
[128] 1-24C ilability of proper equi nd staff to adequately maintain this canal 0.0 20
Travel time from the maintenance vard to the most distant point along this canal {for crews and
150| 1-24D i ¢ equi } 2.0 1.0

172

Prepared by MOWRAM



RAP Final Kouping Pouy Cambodia 2008

156

‘|Budgets, Employees,|

A B [ 5] E F G
b
- 5 :;;f 5
T = & 4
z _ 2 3% g
= 3 2 58 3
5 e £ B8 f:
2 g s £ 5 S
19 E Primary Indicator Name Sub-Indicator Name 2 E g = H
0peralm oTihe Thira Third Laval
151 125 Level Canals 1.8 Canals
How frequently docs the headworks respond to realistic real time feedback from the
aperators’observers of this canal level? This question deals with a mismatch of orders, and
152| 1-25A bl inted with wedge storage variations and wave travel times. 13 20
Existence and effectiveness of water ordering/delivery procedures to match actual demands.
This is different than the previous question, because the previous question dealt with problems
153| 1-25B that necur AFTER a change hus been made, 1.3 1.0
154| 1-25C Clarity and of i ions 1o op 13 10
How frequently is the whole length of this canal checked for problems and reported to the
155 i i i

[178]

173

157 WUAs
| Project
Office
158] 126 Budgets 1.6 1-23 | Cuestions
What percentage of the total project (incliding WUA ) Operation and Maintenance (O&M) is
[159] |-26A collected as in-kind services, andior water fees from water users? 4.0 20 1-23A
Adequacy of the actal dollars and in-kind services that is available {from all sources) to sustain
160| 1-26B i Operation and {O&M) with the present mode of cperation. 0.0 20 1-238
| Adequacy of spending on modernization of the water delivery operation/stmetures (as
[161] 1-26C  to rehabilitation or regular operation) 0.0 1.0 1-23C
Project |
162 127 Employees 2.0 124 | Employees
Frequency and adequacy of Iraining of opersbors mnd middle manigers (aof secretaries and
drivers). This should include empl at all levels of the svstem, not only those
163| 1-27A who work in the office. 2. 1. 1-24A
E 1-27B Availability of written performance riles 1, 1-248
165| |-27C Power of emplovees to make decisions 2. 1-24C
166| 1-270 Ability of the project to dismiss employees with cause. 2. 1-24D
167| I-27E Rewards for ememplary service 3. . 1-24E
ﬁl I-27F Relative salary of an operator compared o a day laborer 2.0 2.0 1-24F
169| 1-28 | Water User Associations 1.5 1-25 WUA
Percentage of all project users who have a fanctional, formal unit that participates m witer
170] |-28A istributi 1.0 2.5 1-25A
Actual ability of the strong Water User Associations to mfluence real-time witer deliveries to —
171] 1-288 the WUA. 20 10 1-258
ﬂ |-28C Ahility of the WA to rely on effective outside help for enforcement of its rules P 1. 1-25C
173] 1-28D Legal basis for the WUAs 2. 1. 1-250
174] I-28E Financial strength of WU AS 1 1-25E
Mobility and Size of Operation staff mobility and efficiency, based on the ratio of operating staff to the number of office
175 1-29 Operations Staff turnouts, 0.0 1-28 Questions
Computers for billing and m:‘
176] 1-30 record management The extent to which computers are used for billing and record management 0.0 1-30 Questions
Computers for canal O;Iu
177 31 control The extent to which computers (either central or on-site) are used for canal control

Prepared by MOWRAM



RAP Final Kouping Pouy Cambodia 2008

A B c D E F G
g
_ 5 I};‘ 5
= = .
é . & 57 g
3 § = 3 § 8
. e £ g i
2 ] 5 2; £
19 E Primary Indicator Name Sub-Indicator Name E 5 g 2 2
INDICATORS THAT
WERE NOT PREVIOUSLY|THESE INDICATORS REQUIRE THE INPUT OF VALUES (0-4) IN EACH OF
179 COMPUTED THE BOXES
(Ability of the present water
delivery service to
individual fields, to support
pressurized irrigation
180| 132 |methods 25 1-26 nia
4 - Excellent volumetric metering and control; 3.5 - Ability to measure flow
Measurement and control| rates reasonably well, but not volume. Flow is well controlled; 2.5 - Cannct
of volumes to the field| measure flow, but can control flow rates well; 0 - Cannct control the flow rate,
181] 1-32A even though it can be measured. 2.5 1.0 1-26A nfa
| 4 - Arranged delivery, with frequency, rate and duration promised. All can be
Flexibility to the field| varied upon request; 3 - Same as 4, but cannot vary the duration; 2-2
182| 1-328B variables are fived, but arranged schedule; 0 - Rotation 2.0 1.0 1-268 nfa
| 4 - Water always arnives as promised, including the appropriate velume; 3 - Al
Reliability to the field| few days of delay occasionally occur, but water is still very reliable in rate and
183| |-32C duration; 0 - More than a few days delay. 3.0 1.0 1-26C na
Changes required to be
able to support pressurized
184| a3 imgation methods 25 127 nia
| 4 - Mo changes in water ordenng, staff training, or mobility, 3.5 - Improved
training, only. The basic procedures/conditions are just fine, they just are not
being implemented to their full extent; 3.0 - Minor changes in water ordering,
Procedures, Management | o pility. training, incentive programs; 2.0 - Major changes in 1 of the above;
1- Major changes in 2 of the above; 0 - Need to completely revamp or
185) 1-33A convert almost everything. 2.0 1.0 1-27A
4 - Mo changes needed;, 3.5 - Only need to repair some of the existing
structures so that they are workable again.: 3.0 - Improved communications,
repair of some existing structures, and a few key new structures (less than
Hardware US$300/Mha needed), OR...very little change to existing, but new structures
are needed for water recirculation; 2 - Larger capital expenditures - $US 300
SUS 600/a; 1 - Larger capital expenditures needed (up to $US 1500/ha); 0 -
186| |-33B Almast complete reweorking of the system is needed 3.0 1.0 1-27B Hardware
- Tontinuous feedback and conlinucus use of Information 1o change INMows,
with all key points monitored. Or, minimal feed back is necessary, such as
Sophistication in receiving | With closed pipe systems.. 3 - Feedback several times a day and rapid use
and using feedback (within & few hours) of that information, at major points.; 2 - Feedback
information. This does not |oncelday from key points and appropriate use of information within a day; 1-
need to be automatic. | VWeekly feedback and appropriate usage, or once/day feeback but poor usage
of the information; 0 - No meaningful feedback, or else there is a lot of
187 1-34 feedback but no usage. 0.0 1-29 nfa
189 SPECIAL INDICATORS THAT DO NOT HAVE A 04 RATING SCALE
Final
190 |35 Tumout density Number of water users dewnstream of employee-operated turnouts 20 delveries
191] I-36 Tumouts/Operator {Number of turnouts operated by paid employees)/{Paid Employees) 1.0 Office
EERE Main Canal Chaos (Actual/Stated) Overall Service by the Main Canal [ 0.64 |
| (Actual/Stated) Overall Service at the most downstream point operated by a
193 |-38 Second Level Chaos paid employee 0.41
(194] -39 Field Level Chaos (Actual/Stated) Overall Service to the Individual Ownership Units 1.23
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13. IPTRID Indicators

A B | C
1 |Project: Kamping Pouy lrrigation System
2 |Date 1Feb-08 [
3 |
4 *The following are data items that have been defined by the IPTRID Secretariat in the publication
5 "Guidelines for Benchmarking Performance in the Irrigation and Drainage Sector”, December 2000.
5 T DI 12" refers to "Data Item No. 12" of the IPTRID Guidelines
T URAP @ refers to a Data ltem that was collected or computed in Worksheet 4 External Indicators, but was not
T specified by IPTRID; however, that value iz needed forthe IPTRID computations
3 *These values have been imported from other worksheets
g |
10 Value Description
11 D1 22 Delivery of extemal surface imigation water to users - using stated convevance efficiency, MCM
Surface [migation water inflow from outside the command area (gross at diversion and entry
12 Dl 2 31 points}, MChd
13 Dl 3 10,050 Physical area of cropland in the command area (not including double cropping), ha
14 Dl 4 3,871 Imgated crop area in the command area, ha
Total extemal water supply - including gross precipitation and net aguifer withdrawl, but
15 Dl 5 136 excluding intemal recirculation, MC
16 Dl 8 16 Flow rate capacity of main canalis) at diversion point(s), cms
17 Dl 9 & Peak gross irmigation requirement, including all inefficiencies, cms
18 Dl 10 62 Gross annual volume of imgation water entitlement, MCM
19 Dl 10 5 Gross maximum flow rate entitlement of the project, cms
20| DI10a 90 Average percentage of the entittement that is received, %
21 Dl 12 17,500 Gross revenue collected from water users, including in-kind services. $US
22 Dl 13 9,093 Total management, operation and maintenance cost of project. $US
23 Dl 14 1,299 Total annual (Project + WUA) expenditure on system maintenance, $US
24 Dl 15 3,897 Total cost of personnel inthe project and YWUAs $US
25 Dl 16 130 Total number of personnel employed by the Project and WA
26 D17 34,884 Gross revenue that is due from the water users, $US
27 D18 see hote below  |Gross annual agricultural production, tons
28 Dl 19 1,208,375 Total annual value of agricultural production at the farm gate, $US
29 Dl 20 433 Total annual volume of water consumed by the crops (ET)- MCM
30 Dl 21 3 Average irigation water salinty, dSim
31 D21 0 Average drainage water salinity, dS/im
32 DI 22 1] Biological load (BCOD) of the irrigation water, average mgr
33 Dl 22 0 Biological load (BOD) of the drainage water, average mgrml
34 DI 23 0 Chemical Oxygen Demand (COD) of the irrigation water, average mgm/!
35 DI 23 Q Chemical Oxygen Demand (COD) of the drainage water, average mgrl
36 Dl 24 0 Change inwater table depth over the last 5 years, m
37 DI 25 1] Average annual depth to the water table, m
Requires in-depth
38 DI26 computations Differences in the volume of incoming salt and outgoing salts
38| RAP S 0 Total annual NET groundwater pumping, MC
40 RAP 20 412 Crop ET - Effective Rainfall, MCW
41| RAP 31 61 Field Irigation Efficiency, %
421 RARP 15 91 Estimated conveyance efficiency for pumped aguifer water, %
43
44 Walues for DI 18 must be extracted from Table 10 on each INPUT-Year" X" worksheet
45
46|
47 [IPTRID Indicators (computed from the values above)
*MNote - IPTRID indicators may not equal the RAR indicators of the same name because the RAP indicators reflect

48 recent USA understanding of terminology for transferrable indicators
49 3,067 Annual imigation water delivery per unit command area (mafha)
50 7,762 Annual imigation water delivery per unitirmgated area (m 3fha)
51 73 hain system water delivery efficiency, %
52 0.3 Annual relative water supply ™ does not includs rice deep perc.™™
53 0.1 Annual relative imgation supply "™"does not include rice deep perc.™™
54 3.41 Water delivery capacit
55 90 Secunty of entitternent supply, % received
56 1.9 Cost recovery ratio
57 0.07 Maintenance cost to revenue ratio
58 1 Total MOM cost per unit area (IUS§/ha)
59 30 Total cost per person emploved on water delivery [US$/ha)
60 0502 Revenue collection performance
61 0.0129 Staffing numbers per unit area (Persons/ha)
62 0.00078 Lverage revenus per cUbic meter of imigation water supplied (US$im 3)
63 1,208,375 Total annual value of agricultural production (US$)
64 120 Output per unit serviced area (US$/ha)
65 304 Qutput per unit imgated area (US$/ha)
56 0.0392 Output per unit irMgation supply (US$im 3)
67 0.0028 Qutput per unit water consumed (US$Im3)
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Annex 17. Organization chart of FWUC

CHART OF FWUC

Chairman({ Responsible all activitics ) |

Vice Chairman 10 & M) |

Vice Chairman 2( Water distribution } |

Financier |

Chairman{ Responsible all activitics ) |

Vice Chairman 1{ O & M) |

Vice Chairman 2( Water distribution ) |

Financier |

FwWUC
Chairmen
Vice Chairman 1 Vice Chairman 2 Financier
wud WUG wUG m WUG wud wud wua wua
ML, M3 M5 M7 £ M21,M23 N2-3 N2-5 N7 N2-9
SWUG SWUG SWUG SWUG SWUG SWUG SWL SWUG e SWUG
[rm— pr— Ni-2-1 Ni-22 Ni1z7 N2-L2 w211 w222 N251 N252 N294
Ml M3 1,3,5
SWUQ SWUG SWUG SWUG SWUQ SwWua SWUG SWUG SWUG SWUG
Ni-23 Ni-24 Niz9 N2-L-4 N223 w24 N2-53 254 N217 w296
WG
L-EY
SWua SWUG FWUG TWUG IWUG SWUG WUG SWuG TWUG
Nizs Ni2s | W2 N212% N26 NS5 254 W19 M98
SWUG SWUG awua
Ni-28 | |NI213 N287 M4
SWIIG
Wizio | |Ni2is
Nots :
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Annex 18. Work Plan of Activities

Work Plan
el L 2007 2008
MNo Actavity Ot ™Now Thec Jan Feb Adar Apr M, Jumn Jul AL Sep Oct TNov Dec Jam
1 2] 31 1] 2 31 1 2l 311 2] 31 1 2| 3] 1 2] 3] 1] 2| 3) 1] 2 3] 1| 2| 3 1 2 31 1] 2| 3] 1| 2 1 ": 31 1f 2 3] 1] 2 3

Preparation Fer data collection

1Site sellection (Cornpleted)
Frepare schematic plan of i gation sy stem E

5]

3 Frepare scaled command area map

I Assessoaent of Irrigation EMcdendlies

4 |25 inflow-20 cutflow measurement points [

3 Oibtain rainfxll and other climate data | H
& Calcudate potenitial (ETo K, )

Calcudate crop evapotransp iration (ETc)
= Identify achual imrigated arcas
9 [Record cropping pattem and crop calendar

10 |Record multiple use of sTigation water gquantsty

Mchds

11 =] Enilﬂs-ufrl:ru'd' waleT
12 |Caloulate total scheme water requirerment
13 Conduct convexance losses test

and calculate conveyance effic iency

14 Produce H-O Curves of 3 gates

15 Calculate overall commmnad arca cfficiency
I | Assessmrent of wal er pr oductivity

16 JOobain paddy vield

17 |Calcndate crop waler productivigy

IV | Scheme msanagement appraisal

18 |identify stakeholders ( docurment)

19 |Dirasw ocganizational charts of stalieholders
., Roocond swater allocation niles

21 JRecord actualwater distribution and practice

W RAPS
22 JConduct final RAP
W1 [Oiher
23 [Monitoring and Bacstoping by MROCS
T ot il
‘ Diry season o Vet season »

Field Work

Home Work
fow : field work ; how : home work
Actaal Activity dry
Actuzal Activity wet
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Annex 19. Total Irrigation System Inventory in Cambodia

Small Scale (ha) Medium Scale (ha) Large Scale (ha)
No. Province Total Total No. Wet Dry Total No. Wet Dry Total No. Wet Dry Total
irrigation Irrigated
Systems area (Ha)

1 Phnom Penh 10 6,328 4 400 550 950 6 4,350 1,028 5,378 0 0 0 0

2 Kandal 252 68,927 172 8,466 15,111 23,577 78 14,902 30,448 45,350 2 0 0 0

3 Kompong Cham 340 85,277 235 9,420 14,498 23,918 104 | 35,891 17,468 53,359 1 6,000 2,000 8,000
4 Prey Veng 241 71,221 148 7,346 9,103 16,449 92 24,224 24,548 48,772 1 0 6,000 6,000
5 Svay Rieng 43 102,256 16 1,673 1,165 2,838 24 9,126 8,489 17,615 3 46,603 35,200 81,803
6 Takeo 114 121,295 22 1,335 2,230 3,565 86 25,497 54,449 79,946 6 12,440 25,344 37,784
7 Kompong Chhnang 134 48,940 58 3,809 4,100 7,909 76 24,198 16,833 41,031 0 0 0 0

8 Pursat 64 25,435 16 650 410 1,060 45 21,425 950 22,375 3 2,000 0 2,000
9 Battambang 60 59,292 26 1,890 57 1,947 29 28,405 890 29,295 5 24,750 3,300 28,050
10 Pailin 1 520 0 0 0 0 1 520 0 520 0 0 0 0

11 Banteay Meanchey 125 35,576 95 8,921 292 9,213 27 17,562 721 18,283 3 8,000 80 8,080
12 Oddor Meanchey 29 48,364 7 735 201 936 19 12,871 2,147 15,018 3 29,760 2,650 32,410
13 Siem Reap 224 122,203 110 1,094 13,720 14,814 111 | 13,920 67,269 81,189 3 4,200 22,000 26,200
14 Kompong Thom 204 77,162 122 14,755 243 14,998 82 58,984 3,180 62,164 0 0 0 0

15 Sihanukville 20 15,530 13 1,870 0 1,870 6 1,660 0 1,660 1 12,000 0 12,000
16 Kep 9 3,786 5 328 210 538 4 2,798 450 3,248 0 0 0 0

17 Kompot 75 69,707 21 2,297 565 2,862 53 34,273 7,572 41,845 1 20,000 5,000 25,000
18 Koh Kong 13 5,307 5 1,193 0 1,193 8 4,114 0 4,114 0 0 0 0

19 Prea Vihear 94 30,366 65 7,170 1,626 8,796 29 16,900 4,670 21,570 0 0 0 0

20 Stung Treng 25 5,693 18 2,415 658 3,073 7 2,110 510 2,620 0 0 0 0

21 Rattanakiri 32 6,997 26 3,793 603 4,396 6 2,121 480 2,601 0 0 0 0

22 Mundulkiri 18 3,001 14 1,765 0 1,765 4 1,236 0 1,236 0 0 0 0

23 Kratie 169 9,235 155 2,949 1,737 4,686 14 1,301 3,248 4,549 0 0 0 0

24 Kompong Speu 107 23,845 62 6,880 1,999 8,879 44 13,733 1,233 14,966 1 0 0 0

Total 2,403 1,046,263 | 1,415 | 91,154 69,078 160,232 | 955 | 372,121 | 246,583 | 618,704 | 33 | 165,753 | 101,574 | 267,327
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