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Executive Summary

1. Introduction

Water resources are an important factor in the areas outside the irrigation areas which
relies mainly on natural water resources for agriculture. When water problems arise, it leads
to poverty problems in the area. The management to solve water problems on both the
demand side and supply side is therefore important to alleviate water resource problems in
areas outside the irrigation areas. The demand side management involving to develop the
water user organizations to promote knowledge in planning water management at the local
level and enable the area to have the ability to manage its own water is extremely important.
In addition, the supply side management by providing small water resources at the household
and community level so that farmers can have water to use throughout the year can help
alleviate suffering in agriculture that relies heavily on rainwater.

In this research project, the study was done to evaluate the economic, social and
participation impacts of the research project. “ Guidelines for developing water user
organizations to increase their ability to plan water management at the area level” which is
under “Spearhead Research Project on Social Focus in Water Management” during the years
2020-2022 under Thailand's sectoral research and innovation strategy with the support from
the National Research Council (NRCT). The results from project operations are outputs,
outcomes and impacts that create people, network and development of information systems
for decision making leading to the creation of a water management plan in the area,
corresponding to the concept of using water economically. The study results create good
values using the innovation and modern technology in water resource management.
In addition, the study was done to analyze the cost- effectiveness of investing in the cement
core weirs which were efficient small water resources at the community levels.

From the project review “Guidelines for developing groups of water user organizations
to increase the ability to plan water management at the local area level” consisting of the
target areas of 33 sub-districts in 15 provinces, covering 5 regions, it was found that there were
6 potential areas where the communities could manage their own water in high level, where
the small-scale activities have been carried out in the project to create the result concreteness

in the area, continuing to develop the area in various forms as follows:



1. Nong Daeng Subdistrict, Mae Charim District is an area where the community water
management was improved from the low level to the medium level. Therefore, there was
further development by creating a mountain water supply system.

2. Bo Suak Subdistrict, Mueang Nan District is an area where the community water
management was improved from the low level to the medium level. Therefore, there was
further development with the construction of storage weirs and water management for
consumption.

3. Sribunruang Subdistrict It is an area where the community water management was
improved from the medium level to the high level. Therefore, there was further development
by repairing damaged embankments and constructing cement weirs.

4. Sub Champa Subdistrict, Tha Luang District an area where the community water
management was improved from the low level to the medium level. Therefore, there was
further development by creating an underground water bank and making agricultural plots
using less water.

5. Wang Prachan Subdistrict, Khuan Don District is an area where the community water
management was improved from the medium level to the high level. Therefore, there was
further development by canal maintenance.

6. Choeng Sae Subdistrict, Krasae Sin District is an area where the community water
management was improved from the medium level to the medium level. Therefore, there
was further development by maintaining and developing water resources in the area and
eliminating weeds.

For the areas outside the irrigation areas that takes advantage of small water resources,
in this study in addition to evaluating the economic and social aspects, the cost-effectiveness
of the cement core weir was also evaluated (First built in 2015) which is a highly efficient
water innovation in the areas outside irrigation the areas because of the low cost and short
construction period. There are simple construction techniques. ( depending on the
construction plan of the weir) resulting in highly efficient water management which helps build
careers and increase income for the areas (Senate 2022). For the sample areas where cement
core weirs were built, the research team selected 15 areas to utilize the water in the weirs,
covering 6 provinces, divided according to the size of the weir into large, medium, small, and

micro weirs.



Therefore, in order to drive towards an efficient national water management policy, it
is necessary to evaluate the benefits in terms of economic and social impacts according to

the context of the area to serve as a guideline for appropriate water management to the area.

2. Objectives
1. Review the study results in Phase 2 regarding to water user group development.
2. Evaluate the economic and social impacts of developing water user groups
outside the irrigation area.

3. Prepare a report on the evaluation results.

3. Research methods

Guidelines for developing water user organizations and (2) areas outside irrigation areas
that take advantage of small water resources, totaling 15 locations, covering 6 provinces.

Study criteria

1. From the water user organization development guidelines project, it used the criteria
for areas that are ready to upgrade their own operations as a model for other areas. It is
a community area that can operate on its own at a high level with a total score between
37 - 50 points or with a core score of 3 or more, between 8 - 10 core points.

2. The areas outside the irrigation area that take advantage of small water sources
using the criteria (1) fast construction time (2) uncomplicated construction techniques
(3) low budget. Among the management of small water resources, making a cement core weir
is highly efficient water management (Senate 2022).

Sample group

In this study, the research team selected 121 samples from 6 areas: (1) Nong Daeng
Subdistrict, Mae Charim District, Nan Province (2) Bo Suak Subdistrict, Mueang District,
Nan Province (3) Sap Champa Subdistrict, Lopburi Province (4) Subdistrict Sribunruang,
Rural District, Khon Kaen Province (5) Wang Prachan Subdistrict, Khuan Don District, Satun
Province and (6) Choeng Sae Subdistrict, Krasae Sin District, Songkhla Province.

For the sample areas of cement core weirs, the research team selected 148 samples
from the areas of 15 weirs, covering 6 provinces, divided according to the size of weirs as

follows:



There are 5 large weirs, such as Ban Tha Muang Weir, Ban Kut Lom Weir in Khon Kaen
Province, Nong Waeng Model Weir and the middle Lum Huai Phai Weir in Chaiyaphum Province
and the Yom River weir. Nong Siao Weir In Phrae Province.

There are 5 medium-sized weirs, such as Huai Yang Bong Weir 1, Huai Yang Bong Weir
2 and Huai Yang Had Weir In Khon Kaen Province, Mae Lai Weir in Phrae Province and Bo Tham
Weir, Khanu Woralaksaburi District. In Kamphaeng Phet Province.

Two small weirs, such as Lam Huai Phai Klang Weir in Chaiyaphum Province, and Huai
Cha Hang, Chiang Muan District in Phayao Province.

Three miniature weirs, such as Huai Joy Weir, Huai Yoi Weir, and Huai Din Chang Weir
in Nan Province.

For analysis of economic, social and participation impacts, divided by study area
groups, the study was done for 2 sample groups as follows:

Sample group from the project Guidelines for the Development of Water User
Organization Groups

Economic aspect: Analysis of income before and after the project.

Social aspect: Evaluate before and after the project on the issues (1) reduce conflict
in the area (2) create unity (3) have more discussion and help among people in the community
(4) have established a water user organization (5) have a better quality of life (food/clothing
costs (7) Households pay their debts on time (8) Have more annual savings (9) Gather together
market group or market integration. (10) communities have inherited and used local wisdom,
and (11) more outside agencies have come to support them.

Participation: Evaluated before and after the project on the issues (1) participation in
meeting activities or participating in other activities of the group (2) following rules and
regulations (3) participating in thinking, doing, and sharing responsibility for various operations
of the group (4) knowledge and understanding of water management, make a water use plan
and is put into practice (5) knowledge and understanding of activities to build a career/Increase
income (such as cultivating supplementary crops) (6) Using the received information in
occupations and there are improvements and corrections according to the received
information and knowledge (7) Receiving skills training, training, promoting knowledge and
developing potential (8) Ability to solve water problems that occur in the area and be able to
recover on their own; (9) trust and confidence in the group's operations; and (10) the

emergence of a network mechanism that builds strength in the community.



Sample group from areas making use of weirs

Economic

Analysis of income before and after the project and benefit cost analysis

Social aspects: Evaluate before and after the project on the issues (1) reduce conflict
in the area (2) create unity (3) have more discussion and help among people in the community
(4) have established a water user organization (5) have a better quality of life (food/clothing
costs (7) Households pay their debts on time (8) Have more annual savings (9) Have a group.
(10) communities have inherited and used local wisdom, and (11) more outside agencies have
come to support them.

Value for investment

Study the cost benefits of investing in cement core weir construction.

The analysis was divided into 3 types: (1) Economic and social impact assessment
using statistical values such as percentages and averages to analyze and present data.
(2) Impact assessment on participation in the learning process of the project phases 1 and 2
is to ask for opinions on participation in project phases 1 and 2 with scores arranged from
highest to the least (Level 5- 1) and (3) benefit cost analysis uses mathematical formulas to

calculate (cost benefit analysis)

4. Results of the study are as follows:

4.1 Areas outside the irrigation area

The study was done to evaluate the economic and social impacts on the development
of participation mechanisms to increase the efficiency of water management among water
users in order to increase their ability to plan water management at the area level by studying
the conditions that occurred before and after the project was implemented in 6 potential

areas.



4.1.1 Analysis of economic, social and participation impacts

1. General information

Table 1 General information of the 6 study areas

Sub Nong Daeng Bo Suak Sribunruang | Wang Prachan | Choeng Sae
Champa Subdistrict, | Subdistrict, Subdistrict Subdistrict, Subdistrict,
Subdistrict, Nan Nan Khon Kaen Satun Songkhla
Lopburi Province Province Province Province Province
Province
Activity underground Water weir Weir dredging Canal
water bank | management canals dredging/weed
for removal
consumption
Amount 100.0% 100% 100% 100% 100% 100%
(18 people) | (20 people) | (20 people) (21 people) (20 people) (20 people)
Gender M 50% 95% 80% 66.7% 80% 60%
(9 people) (19 people) | (16 people) | (14 people) (16 people) (12 people)
Y 50% 5% 20% 33.3% 20% 40%
(9 people) (1 people) (4 people) (7 people) (4 people) (8 people)
Average age 57 year 55 year 53 year 57 year 51 year 55 year
Study Elementary High school | High school High school High school High school
school 44% 55% 40% 52% 35% 35%
(8 people) (11 people) | (8 people) (11 people) (7 people) (7 people)
Main occupation 33.3% 45% 15% 52.4% 35% 55%
-Farmer (6 people ) (9 people) (3 people ) (11 people) (7 people) (11 people)
Local 33.3% 40% 70% 19.0% 25% 30%
government/ (6 people) (8 people) (14 people) (4 people) (5 people) (6 people)
agriculture
land ownership 94.4% 95% 100% 100% 85% 65%

-Own (17 people) | (19 people) | (20 people) (21 people) (17 people) (13 people)
Average number 4 people 3 people 3 people 3 people 3 people 3 people
of members
(people)
Average 1. Sugarcane 1. rice 2 rai 1. rice 8 rai 1. rice 9 rai 1.0il palm 1. Rice 11 rai
agricultural area 31 rai 2.Corn 6rai | 2. Corn 8 rai 2. Cassava 6 rai 2.0il palm
2. Cassava 3. Rubber 3. Rubber 10 rai 2. Rubber 16 rai
21 rai 13 rai 8 rai 3. 1raiof 11 rai
corn

3. Corn 19

ral




2. Economic results

Table 2 Economic results of the 6 study areas

Songkhla Province

Area (District - Average Plant type Productivity per rai Increased income
Subdistrict) agricultural
area (rai)

Nong Daeng 71 1.Rice 1.Rice 747 ke. 1.Rice 354 baht
Subdistrict 2.Corn 2.Corn 2,109 ke. 2.Corn 5,500 baht
Mae Charim District 3.Rubber 3.Rubber 211 kg. 3.Rubber -
Bo Suak Subdistrict 21 1.Rice 1.Rice 692 ke. 1.Rice 282 baht
Nan Province 2.Corn 2.Corn 850 ks. 2.Corn -

3.Rubber 3.Rubber 157 kg. 3.Rubber 172 baht
Sribunruang 24 1.Rice 1.Rice 504 ke. 1.Rice -
Subdistrict 2.Cassava 2.Cassava 3,750 ke. 2.Cassava -
Khon Kaen 3.Corn 3.Corn 300 ks. 3.Corn -
Province 4.Cucumber 4.Cucumber 50 ke. 4.Cucumber -

5.Chili 5.Chili 200 kg. 5.Chili 4,000 baht
Sub Champa 20 1.sugarcane 1.Sugar cane 7,667 kg. | 1.Sugarcane 4,733
Subdistrict 2.cassava 2.Cassava It weighs baht
Lopburi Province 3.comn 5,400 kg. 2.Cassava -

3.Corn 1,544 kg 3.Corn -

Wang Prachan 17 1.0il palm 1.0il palm 1,315 ke. 1.0il palm 4,375 baht
Subdistrict 2.Rubber 2.Rubber 502 ke. 2.Rubber 999 baht
Satun Province
Choeng Sae 27 1.Rice 1.Rice 554 ke. 1.Rice 225 baht
Subdistrict 2.Palm oil 2.0il palm 1,978 ke. 2.0il palm 3,821 baht

3. Social impact

(1) Sub Champa Subdistrict, Lopburi Province

Water user organizations were established (75 percent), there was more discussion and

assistance among people in the community (55 percent), and unity was created (15 percent).

(2) Nong Daeng Subdistrict, Nan Province

There was more discussion and assistance among people in the community (95

percent), and water user organizations were established (35 percent).

(3) Bo Suak Subdistrict, Nan Province

Water user organizations have been established (40 percent), conflicts in the area have

been reduced (30 percent), and Create unity (25 percent)




(4) Sribunruang Subdistrict, Khon Kaen Province

Water user organizations were established (40 percent), reducing conflicts in the area
(30 percent) and building unity (25 percent).

(4) Sribunruang Subdistrict, Khon Kaen Province

There was more discussion and assistance among people in the community (95
percent), and water user organizations were established (95 percent).

(5) Wang Prachan Subdistrict, Satun Province

There was more discussion and help among people in the community (70 percent).
There were jobs in the area. There is no need to go to work in different areas (55 percent) and
a water user organization has been established (55 percent).

(6) Choeng Sae Subdistrict, Songkhla Province

Water user organizations were established (85 percent), more outside agencies came
to support them (80 percent), there was more discussion and help among people in the
community (65 percent).

4. Impact of participation in the water user organization development guideline
project

From the study result, it was found that the provinces with the top 3 highest evaluation
results are Satun (average 4.15), Songkhla (average 3.85) and Nan Mae Charim (average 3.85).

For the top 3 issues with the highest evaluation results: Participating in meeting
activities. or participate in group activities (average 4.34), participate in thinking, doing, and
sharing responsibility in the group (average 3.20) and receive training in skills, training,

promoting knowledge and developing potential (average 3.09)
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Figure 1 Results of participation in the 6 study areas

4.2 Areas outside the irrigation area that take advantage of the soil-cement cored
weir.

The sample areas outside the irrigation area that take advantage of cement core weirs
are at total 15 locations, covering 6 provinces:

There are 5 large weirs, such as Ban Tha Muang Weir, Ban Kut Lom Weir in Khon Kaen
Province, Nong Waeng Model Weir and the middle Lum Huai Phai weir in Chaiyaphum Province
and the Yom River weir, Nong Siao Weir, In Phrae Province

There are 5 medium-sized weirs, such as Huai Yang Bong Weir 1, Huai Yang Bong Weir
2, and Huai Yang Had Weir in Khon Kaen Province, Mae Lai Weir in Phrae Province and
Bo Tham Weir, Khanu Woralaksaburi District. In Kamphaeng Phet Province

Two small weirs, such as Lam Huai Phai Klang Weir in Chaiyaphum Province, and Huai

Cha Hang, Chiang Muan District, in Phayao Province.



There are 3 small weirs, such as Huai Joy Weir, Huai Yoi Weir, and Huai Din Chang Weir
in Nan Province.

1. General information

Table 3 General information

Large weir Medium sized Small weir Miniature weir
weir
Quantity 64 55 25 a4
Age (year) 57 56 55 55
Study (%) Primary High school Elementary High school
school 17.2% 20.0% school 50.0%
(11 people) (11 people) 36.0% (2 people)
(9 people)
Main occupation
-Farmer (%) 100 100 100 100
Land ownership - own own own
Number of 3 people 3 people 3 people 4 people
members (people)

2. Analysis of economic and social impacts and cost-effectiveness analysis.
1. Economic results
1. Income increased on average per rai.

Table 4 Income increased Average per rai of area benefiting from the cement core weir Divided

by weir size.
Weir size Income increased number of
average samples
(baht per rai)

Large weir 1,159 64
Medium sized weir 1,474 55
Small weir 1,096 25
Miniature weir 656 4

Average 1,096 148




2. Social results

2.1 Large weir

From the study it was found that Social outcomes of the area benefiting from the
cement core weir The large weir category includes No. 1, having work in the area. No need to
go to work in different areas (73.4 percent), followed by having more conversations and
helping each other among people in the community (65.6)

2.2 Medium sized weir

From the study it was found that Social outcomes of the area benefiting from the
cement core weir The medium-sized weir category is ranked number 1: there is more
discussion and assistance among people in the community (36.4), followed by households
paying their debts on time (25.5).

2.3 Small weir

From the study it was found that Social outcomes of the area benefiting from the
cement core weir The small weir category is ranked number 1 with more discussion and help
among people in the community (88.0), followed by building unity (84.0).

2.4 Miniature weir

From the study it was found that Social outcomes of the area benefiting from the
cement core weir Types of small weirs include reducing conflicts in the area. Create unity

(50.0)

3. Analysis of investment value

In calculating costs and benefits in this study The study is divided into 2 cases as
follows.

Case 1: Water capacity is sufficient for farming throughout the year.

Determine

1. Amount of water stored in the weir There is sufficient quantity for cultivation all year
long. Because the cement core weir It is a source of water that has water flowing throughout.
Therefore, there is water circulating back to the weir all the time.

2. Cultivated areas that receive additional benefits from using water from weirs account
for 20 percent of the average cultivated area. (Think at a low level)

3. Households benefit From the use of water from the weir, accounting for 30 percent

of households in the area. (Think at a low level)



Case 2: Water capacity remains constant.
Determine the amount of water stored in the weir. equal to the capacity of the weir
Cost analysis Benefits include
1.1 Investment costs (Cost)
1.1.1 Construction budget
1.1.2 Maintenance costs are determined as % of Investment costs
Large weirs charge 5 percent per year.
Medium sized weirs charge 7% per year.
Small weirs charge 7% per year.
Miniature weir charge 10% per year.
(Source from an interview with a weir construction official)
Note: In this study Calculate the cost of a cement core weir. From the budget for weir
construction and maintenance costs only. This does not include the cost of the pre-existing
irrigation system. or other expenses from the irrigation system and does not include benefits
used to produce tap water.
1.2 Benefits
1.2.1 Increased income from using the weir
Large weir increases income average is 1,159 baht per rai.
Medium-sized weirs increase income average is 1,474 baht per rai.
Small weir increases income average is 1,096 baht per rai.
Miniature weir increases income average is 656 baht per rai.
(Source from estimate)

1.2.2 Increased arable area
Large weir plantation area average is 11.8 rai per household.
Medium-sized weirs plantation area average is 17.1 rai per household.
Small weir plantation area average is 14.4 rai per household.
Miniature weir plantation area average is 6.3 rai per household.
(Source from estimate)

1.3 Usage period
Large weir has usage period equal to 5 years.
Medium sized weir has usage period equal to 5 years.

Small weir has usage period equal to 5 years



Miniature weir has usage period equal to 2 years.

(Source Royal Irrigation Department)

1.4 Annual discount rate = 3 %.

From the data analysis of 15 soil-cement core weirs, the following data can be

summarized according to the size of the weirs:

Table 9 Average crop area and average income increased

Weir size Average crop area per Average increase in
household (rai) income per rai (baht)
Large weir 11.8 1,159
Medium sized weir 17.1 1,474
Small weir 14.4 1,096
Miniature weir 6.3 656

Table 10 Benefits of the soil-cement core weir, Case 1: Water capacity or amount of water

increased due to a weir Sufficient for farming all year

Size of Weir Name of Weir Benefit-to-cost ratio Net benefit value
(BC Ratio) (million baht) (NPV)
Large weir Nong Waeng Model 6.15 4.65
Ban Tha Muang 6.56 3.14
Ban Kut Lom 6.56 3.14
Doi Phi 1.09 0.07
Nong Siao 2.19 1.28
Average 4.51 2.46
Medium Huai Yang Bongl 1.68 0.38
sized weir Huai Yang Bong2 1.68 0.38
Huai Yanghad 1.68 0.38
Mae Lai 5.44 1.95
Cave pond weir 1.96 0.55
Average 2.49 0.73
Small weir middle bamboo stream (1) 1.20 0.08
Huai Cha Hang 11.69 0.39
Average 6.45 0.24




Size of Weir Name of Weir Benefit-to-cost ratio Net benefit value
(BC Ratio) (million baht) (NPV)
Miniature Huai Yoi Weir 1.65 0.004
weir Huai Joy Weir 1.65 0.004
Huai Din Chang 1.65 0.004
Average 1.65 0.004

Note (1) Break-even, year 6

- Does not include benefits used to produce tap water.

Table 11 Benefits from the soil-cement core weir, case 2: Water capacity or amount of water

increased due to a weir constant equal to the capacity of the weir

Size of Weir Name of Weir Benefit-to-cost ratio Net benefit value
(BC Ratio) (million baht) NPV
Large weir Nong Waeng Model 3.62 233
Ban Tha Muang 348 1.38
Ban Kut Lom 3.48 1.38
Doi Phi (1) 1.14 0.03
Nong Siao 1.74 0.76
Average 2.69 1.17
Medium Huai Yang Bongl (2) 1.13 0.004
sized weir Huai Yang Bong2 (3) 1.14 0.010
Huai Yanghad (4) 1.16 0.022
Mae Lai 1.90 0.37
Cave pond weir 2.73 1.03
Average 1.61 0.29
Small weir middle bamboo stream (5) 1.16 0.007
Huai Cha Hang 1.69 0.023
Average 1.43 0.01
Miniature weir | Huai Yoi Weir (6) 1.09 0.0002
Huai Joy Weir (7) 1.09 0.0002
Huai Din Chang (8) 1.09 0.0002
Average 1.09 0.0002




Note: (1) Break even in the 13th year, (2) Break even in the 17th year, (3) Break even in the
15th year, (4) Break even in the 18th year, (5) Break even in the 21st year, (6) Break even in
the 18th year Capital in the 5th year and increasing the amount of water stored, (7) Break-
even in the 5th year and increasing the amount of water stored, and (8) Break-even in the 5th

year and increasing the amount of water stored.
- Does not include benefits used to produce tap water.

In summary, large, medium, small, and micro-weirs have average benefit-to-cost ratios.

and net benefit value as follows:

Table 12 Benefits of the soil-cement cored weir, Case 1: Water capacity or amount of water

increased due to a weir Sufficient for farming all year

Size of Weir Benefit-to-cost ratio Net benefit value
(BC Ratio) (million baht) NPV
Large weir 4.51 2.46
Medium sized weir 2.49 0.73
Small weir 6.45 0.24
Miniature weir 1.65 0.0035

Table 13 Benefits of soil-cement core weir, Case 2: Water capacity or amount of water

increased due to a weir constant equal to the capacity of the weir

Size of Weir Benefit-to-cost ratio Net benefit value
(BC Ratio) (million baht) NPV
Large weir 2.69 1.17
Medium sized weir 1.61 0.29
Small weir 1.43 0.01
Miniature weir 1.09 0.0002




5. Suggestions

1. There should be a transfer of knowledge and understanding in doing activities to
create a career/increase income. (such as growing supplementary crops) in various forms,
increasing

2. Should develop and expand the results to other areas. To compare and evaluate
results more accurately

3. Should promote and provide more knowledge in creating small water sources at
the community level.

4. It should be constructed according to the standards for construction of cement core
weirs.

5. There should be care and maintenance to ensure the use of the weir for a longer

period of time.
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The project of the economic and social assessment and the water user group
development in rainfed area (outside the irrigation area) was studied. The study area was
divided into 2 regions: the 33 subdistricts outside the irrigation area and the areas benefiting
from small water resources. In this research, the main objective is to review the study results
in Phase 2 regarding the development of water user groups outside the irrigation area of the
3 3 Subdistrict Project and evaluate the results of the operations that have occurred.
By surveying the area to collect questionnaires and conducting in-depth interviews with key
stakeholders. In the selection of 6 sample areas, namely (1) Nong Daeng Subdistrict, Nan
Province (2) Bo Suak Subdistrict, Nan Province (3) Si Bunruang Subdistrict, Khon Kaen Province,
(4) Sap Champa Subdistrict, Lopburi Province, (5) Wang Prachan Subdistrict, Satun Province,
and (6) Choeng Sae Subdistrict, Songkhla Province. There were 121 samples from the 6
provinces and 148 samples from the areas that benefited from cement core weirs, divided

into size weirs. large weirs, medium weirs, small weirs, and micro weirs.



The study results were divided into 2 regions or 2 parts as follows.

Project potential areas of 6 subdistricts

Economic

After the project, it was found that

1) Nong Daeng Subdistrict farmers' income from rice cultivation, amounting to 354
baht/rai.

2) Bo Suak Subdistrict farmers' income from rice cultivation by 282 baht/rai, corn
cultivation by 89 baht/rai and rubber cultivation by 172 baht/rai.

3) Sribunruang Subdistrict farmers earn more income from chili cultivation, amounting
to 4,000 baht/rai.

4) Sap Champa Subdistrict farmers from sugarcane cultivation, amounting to 4,733
baht/rai.

5) Wang Prachan Subdistrict farmers' income from oil palm cultivation by 4,375 baht/rai
and rubber cultivation by 999 baht/rai.

6) Choeng Sae Subdistrict farmers' income from rice cultivation by 225 baht/rai and oil

palm cultivation by 3,821 baht/rai.

Social aspect and participation

-Social evaluation

In the study to evaluate social changes from participating in the project phases 1 and
2, it was assessed in terms of percentages. From the overall evaluation study of all 6 areas,
it was found that the top 3 issues with the highest percentages of evaluation results were the
establishment of water user organizations (28 percent), and there was more discussion and
assistance among people in the community (27 percent) and create unity (9 percent)

-Evaluation of participation in the learning process of the project phases 1 and 2

In the study, the level of participation in the learning process of the project phases 1
and 2 was divided into 5 levels, arranged from the highest (Level 5) to the least (Level 1) from
the overall evaluation study of all 6 areas. It was found that the top 3 issues with the highest
levels of evaluations were attending meetings or group activities (average 4.34), participating
in thinking together and taking responsibility in groups (average 3.20), and receiving training
and promotion skills, knowledge and potential development (average 3.09) for the areas with
the top 3 highest evaluation results are Wang Prachan Subdistrict, Satun (average 4.15), Choeng
Sae Subdistrict ,Songkhla (average 3.85) and Bo Suak Subdistrict ,Nan (average 3.85).



Areas that benefit from cement core weirs
From the study of areas outside the irrigation area that make use of 15 cement core
weirs, it was found that there were 4 weir sizes having budgets for construction. and the

households received the benefits as follows.

Large weir It is a cement core weir located in a large water source in the study, namely
the Chi River and the Yom River.

Chi River namely Nong Waeng Model Weir in Chaiyaphum, Tha Muang Weir K and
Kut Lom Weir in Khon Kaen Province and Yom River weir Doi Phi Weir and Nong Siao Weir In
Phrae Province

Medium sized weir It is a cement core weir located in a river/creek. which is a small
source of water for the community as follows

Mae Lai River includes Mae Lai Weir, Phrae Province.

Huai Yang Bong River includes Huai Yang Bong Weir 1, Huai Yang Bong Weir 2, Khon
Kaen Province.

Huai Sai includes the Huai Sai canal weir. Kamphaeng Phet Province

Small weir It is a weir in the creek as follows: Huai Phai, including the middle Huai Phai
weir. and Huai Cha Hang, including the Huai Cha Hang Weir

Miniature weir It is a cement core weir located in the creek as follows: Lam Huai Yoi

is Weir Huai Yoi, Lam Huai Joy is Weir Huai Joy, and Lam Huai Din Chang is Weir Huai Din Chang.

Evaluation of areas outside the irrigation area that utilize cement core weirs has results.
In terms of economics, social aspects, and value from investment, they are as follows:

Economic

From the study it was found that Income of farmers who benefit from large cement
core weirs There was an average increase in income per rai of 1,159 baht, medium-sized weirs
had an average increase in income per rai of 1,474 baht, small weirs had an average increase
in income per rai of 1,096 baht, and small-sized weirs had an average increase in income per
rai. Rai amount 656 baht

Social aspect

Changes when using the weir It was found that large cement core weirs had the top

three social effects as follows: having work in the area without having to go to work in different



areas (73.4 percent), there was more discussion and help among people in the community
(65.6 percent). and a water user organization was established (53.1 percent).

Medium- sized weirs had the top three social results as follows: there was more
discussion and help among people in the community (36.4 percent), households paid their
debts on time (25.5 percent), and their lives improved. (food/clothing costs Children's
education expenses) (21.8 percent)

Small weirs have the top 3 social effects as follows: there is more discussion and help
among people in the community (88.0 percent), building unity (84.0 percent), and having work
in the area without having to go to work in different areas ( 76.0 percent)

Mini-scale weirs have the top three social effects as follows: reducing conflicts in the
area (50.0 percent), creating unity (50.0 percent), and having more people in the community

talking and helping each other (50.0 percent).

Value from investment

In calculating costs and benefits in this study The study is divided into 2 cases as
follows.

Case 1: Water capacity is sufficient for farming throughout the year. Because the
cement core weir It is a source of water that has water flowing throughout. Therefore, there
is water circulating back to the weir all the time.

Case 2: Water capacity is constant, calculated from the amount of water stored in the

weir. equal to the capacity of the weir

Analysis of the worthiness of the investment using cost-benefit is as follows.

1. Cost Period of use

1. General construction budget Budget varies according to construction techniques.
and materials and equipment according to the weir construction plans

2. Maintenance costs will occur in the post-flood period. During approximately
November - December (source from interviews with weir construction officials)

Note: In this study Calculate the cost of a cement core weir. From the budget for weir
construction and maintenance costs only. This does not include the cost of the pre-existing
irrigation system. or other expenses from the irrigation system

3. Period of use



For taking advantage of the weir There is a period of use. According to the

regulations of the Royal Irrigation Department (Royal Irrigation Department 2016) as follows:

Temporary water retarding dam. Lifespan approximately 1 - 2 years.

Semi-permanent water retarding weirs. Lifespan approximately 2 - 5 years.
For small-sized weirs, they are earthen weirs classified as water slowing weirs, etc. so
temporary In this research report Minimum weirs (Huai Yoi Weir, Huai Joy Weir, and Huai Din

Chang Weir) have a useful period of approximately 2 years.

Table 1 Construction budget and maintenance costs Period of use

Weir size Budget (Baht) Maintenance cost Period of use
(% of budget) (years)
Large weir 500,000 - 1,000,000 5% per year 5
Medium sized weir 36,000 - 500,000 7% per year 5
Small weir 30,000 - 200,000 7% per year 5
Miniature weir 5,000 10% per year 2

2. Benefits include increased income.

Table 2 Cultivation areas and increased income from use of weirs

Weir size Average increase in Average crop area per
income per rai (baht) household (rai)
Large weir 1,159 11.8
Medium sized weir 1,474 17.1
Small weir 1,096 14.4
Miniature weir 656 6.3

3. Value from investment
3.1 Case 1 Water capacity or amount of water increased due to a weir Sufficient for

farming all year



Table 3 Return on investment, Case 1: Case 1: Water capacity or amount of water increased

due to a weir Sufficient for farming all year

Weir size Benefit-to-cost ratio Net benefit value
(BC Ratio) (million baht) (NPV)
Large weir 4.51 2.46
Medium sized weir 2.49 0.73
Small weir 6.45 0.24
Miniature weir 1.65 0.0035

Note: Due to the cement core weir It is a source of water that has water flowing throughout.

Therefore, there is water circulating back to the weir all the time.

3.2 Case 2: Water capacity or amount of water increased due to a weir constant equal
to the capacity of the weir
Table 4 Return on investment, case 2, Water capacity or amount of water increased due to a

weir constant equal to the capacity of the weir

Weir size Benefit-to-cost ratio Net benefit value
(BC Ratio) (million baht) (NPV)
Large weir 2.69 1.17
Medium sized weir 1.61 0.29
Small weir 1.43 0.01
Miniature weir 1.09 0.0002
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