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Abstract:  The objectives of this study were to study the water consumption in Ban Kaeng
community Na Kae district, Nakhon Phanom Province and to study the patterns of participatory
solutions the water resources management that suitable to the area and Ban Kaeng community.
The methods used in this research are interview, survey of water sources, rainfall measurement,
questionnaires, and field trips. The results reveal that the villagers clearly understand the geographic
area of their community and are capable of managing the water to use more useful by using more
surface water and building the dam to increase the amount of ground water, finding way to reserve
the water and cleaning the water reservoir. The household water purifier has been developed to
decrease water sediment. Ban Kaeng Sub district Administration Organization supports the budget
to build the standard water supply for community’s consumption water. Moreover, Ministry of
Science and Technology supports the villagers to plant the organic vegetables by using less water
in the greenhouse.
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Figure 1. Water consumption
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(Source: The Facebook of clinic technology on December 2, 2017)
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Abstract: The objectives of this study were to study water consumption in the Ban Kaeng
community of Na Kae district, Nakhon Phanom province, as well as the patterns of participatory
solutions in water resources management that are suitable to the area and Ban Kaeng
community. The methods used in this research are interviews, surveys of water sources, rainfall
measurement, questionnaires, and field trips. The results reveal that the villagers clearly
understand the geographic area of their community and are capable of managing the water to
use more surface water and building the dam to increase the amount of ground water, finding
ways to conserve water and clean the reservoir. Household water purifiers have been
developed to reduce water sediment. Ban Kaeng Subdistrict Administration Organization
provided budget supports to construct a standard water supply to meet the community’s water
consumption needs. Moreover, the Ministry of Science and Technology supports the villagers
to plant the organic vegetables using less water in the greenhouse.

Keywords: water resources, ground water, consumption water
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Introduction

Water is an important natural
resource for human life, in daily life,
consumed as drinking water, used for
agriculture and transport, as well as in
industry. In this periods transition, when
population increases, the economy is
expanded and global climate change
intensifies, the pressures on water
resources, including both surface and
ground water, and the availability of the
resource declines while demand increases.

Increasing the efficiency of water
use requires management that considers
impacts in  many areas, including
environmental impacts, water shortages in
meeting people’s consumption needs,
impacts on water quality, ecological
impacts, to name a few. The basic principle
of management must be ensuring that each
person and every group have the
opportunity access and use water with
equality (Simsuay, 2013).

The community of Ban Kaeng is
located in Ban Kaeng subdistrict, Na Kae
district, Nakhon Phanom province, at an
altitude of 638 meters above sea level.
Topographically, the area is generally flat
and lies adjacent to the Phu Phan
mountains. There are 267 households, with

a population of 1,073 comprised of 540 men

and 533 women (Chaisri, 2014). Most of
the population is engaged in rice farming.
The major source of water is individual
wells, while some people use the water
system of the village. According to
provincial data on water demand, annual
consumption of water is: drinking water
17.68 million m3, agriculture 464.42 million
m?, industry 0.47 million m%. Annual average
rainfall for Nakhon Phanom province is
1,864 mm (Hydro and Agro Informatics
Institute, 2011). The current situation of
global  warming has mean that
temperatures are rising, hot periods are
lengthening, and rainfall is erratic. This,
together with population increase, means
that demands for water are rising. The
villagers of Ban Kaeng experience water
shortages for daily use and drinking during
the dry season. Well water is not sufficient
to meet individual needs and supply the
village system. At times the flow of water is
slow and the water is yellowish, turbid and
has low quality. The lack of water disrupts
the community. Moreover, the reservoir in
the area of the Phu Phan mountains has
broken, which means that rainwater from
those mountains simply flows past the
village into the Huai Sri Khun reservoir.
Villagers are not able to make use of this
water. The agricultural livelihoods of

farmers in the region has shifted towards
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planting para rubber, requiring people to
dig more wells for agriculture. Daily life is
difficult because of these water problems,
so the village begun to raise its awareness
and search for ways to use water in more
sustained manner through increased
participation in water management.

The objective of this research is to
research water use for daily use and
drinking water in Ban Kaeng village in Na
Kae district, Nakhon Phanom province. The
research set out to find a form of
participatory water management that is
appropriate for the local conditions and
livelihoods of the people of the Ban Kaeng

community.

Materials and Methods

The framework for a participatory
approach to relieving the water problems of
Ban Kaeng are shown in Figure 1. This is a
participatory action research project
conducted together with the people of the
community over the period of April 2014-
April  2015. The research process is
described below.

Population and Sample Size

The target population of this study
was users of the village water system and
individual wells in Bang Kaeng Village No.
2. The total number is 267 households. The
study also included administrators of the
Ban Kaeng subdistrict and local community
leaders, such as the subdistrict chief, assistant

village headmen, local knowledgeable

JCDLQ

individuals and representatives of Ban Kaeng
Subdistrict Administration Organization,
Land Reform Office of Nakhon Phanom,
Department of Irrigation, Regional Water
Authority, and Ban Kaeng Silarom School.
Selective sampling was used.

Tools Used in the Data Gathering
Process

Questionnaire  for  households
using the water system and individual
wells, covering the 267 households of the
Ban Kaeng community. The first section
was general information, including sex,
age, education, and income. The second
section included specific information about
water use and consumption problems in
the household, including amount of water
used and consumed per month and cost of
purchasing drinking water monthly.

Fieldwork to survey the waterways
from the Phu Phan mountains through Ban
Kaeng village. Sources of water for daily
use and drinking were also surveyed,
creating a map of the community with
topography, transport, livelihoods and the
local resource base.

Participatory participation including
in-depth interviews in order to process
information  about water use and
consumption problems and adaptations
made by the community.

Interviews of village leaders, local
knowledgeable people, government
agencies in the region, as well as villagers

that are engaged in activities that make use
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of water resources, in terms of both daily
utilization and consumption, as well as any
other related issues.
Data Collection

Primary data collection focused on
participatory processes in which the
community were involved closely in
fieldwork, in issues related to water use
and consumption, as well as community
water sources. The researchers conducted
interviews, surveyed water sources,
conducted measurement of rainfall, made
observations, administered questionnaires,
conducted  seminars and  observed
activities.

Secondary data collection relied on
data from previous research that is relevant
to the topic, including web-based
information sources.

Data Analysis

The research used descriptive data
analysis, within a framework of local
knowledge for water resources
management  (Department of Water
Resources, 2007). This covers knowledge,
concepts, beliefs, traditions, regulations,
prohibitions, methods, and capacities of
the community, as well as other tools and
equipment produced by individuals or the
community that is used in water resources
management. Areas covered include
identification of water resources for
utilization, protection and rehabilitation of
water sources, and management of

institutions in ways that are appropriate for

the conditions of natural environment,
society and culture of the local people.
These were used in the search for water
resources management approaches that
will be locally appropriate.

Analysis of quantitative data used
statistical techniques such as percentage
and average. Analysis of qualitative data

used content analysis techniques.

Results

Findings regarding the community
and social context

Information was provided by 267
households living in Ban Kaeng. We found
that most of the people were farmers
engaged in rice farming, followed by rubber
and labor wages in garment sewing. The
average annual income was 206,240 baht.
A group with an average of 166,687 baht
per year was involved in livelihood groups
such as women’s group, cattle bank,
weaving groups, brown rice group, natural
decorative plants group, sewing group,
rubber group, and organic fertilizer group.
The population group between 26-49 years
was the largest (40.56%), while the majority
of the people had graduated from primary
school (4th, 5th and 6th grades) (48.06%).
Findings from survey of use and
consumption in the community

Findings from the survey of 267
households are presented below.

The village has a population of 1,073

people, which is divided between 540 men
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and 533 women. Of the total 267 households,
26% use the village water system, while 66%
use individual wells and 6% use individual
ponds. Some households (2%) use the village
water system and individual wells. Most
people get their drinking water from ground
water, and daily water use of the community
is estimated at 53,650 liters. The village water
system currently uses two water sources, the
Srang Huaba well and the Tasert well. The
villagers that do not use the village water
system are not able to because of the lack of

water pressure to deliver water to their

600
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location, as well as budget restrictions. The
main problems experienced are that water for
use and consumption is not sufficient for dry
season needs, water quality is low, the water
has a yellowish color and the scale of water
management.

From the water payment records of
2012-2015, it was evident that the demand
for water is growing annually, as shown in
Figure 2. Average use of the village water
system is 53,650 liters per day (calculated by
the rate of 50 liters water use per person

per day).

\-‘ / ——AD 2012

\ / —-AD 2013
AD 2014

water comsumption (cubic/m untll)
43 s
(=1 [=1
(=] (=]
\

Jun. Feb. Mar. Apr.  May. Jun.

Month

Aug. Sep. Oct. Now. Dec.

Figure 1. Water consumption

The survey of drinking water use
found that the villagers purchase water for
daily consumption (81%), and the average
cost of water purchase per household is 230
baht per month. 13% of the households use
wells for drinking water, while 6% rely on
rain water. The major problem with drinking
water sources was that the villagers do not

prefer to store rainwater in collection jars

and the village water system water is not
clean, which mean that the villagers prefer
to purchase their drinking water. There are
only a few households that drink rain water.
This water is managed by the many
collection jars that exist.

The findings of the survey of rainfall
in the Ban Kaeng area are shown in
Figure 2.
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Figure 2. Rainfall in the area of Ban Kaeng

The highest rainfall is in June, with
595.2 ml, followed by June, with 520.5 ml.
The lowest rainfall is in April, with 155 ml.
The total rainfall for 2014 was 2,396 ml. The

total number of days with rainfall was 58.

Come from

Namr-yard cave

Srikoon Creek

This is compared rainfall data for Nakhon
Phanom in 2013, where there were 2,054.5
ml and 143 days of rain. The results of the
survey of natural water sources and

waterways are shown in Figure 3.

Com from Sung cave

and Srikoon pit

Come from pakang cave

Figure 3. Water route in the Ban Kaen
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The important sources in the Phu
Phan mountains are Tha Nam Yat, Tham
Sung, Dup Srikhun, and Tham Pakang.
These water sources join at Wang Kok Nae,
which flows through the area and has
different names at different points, such as
Kaeng Phu Lon, Wang Or, Fai Kaeng Nga,
Kaeng Nam Saep Wang Manai, and Sa Fai
Yai. Finally the water enters the Huai
Srikhun reservoir. The left and right sides
also have water flowing in from the Phu
Phan mountains. The villagers have built
individual dams to collect water for
agricultural use, such as the Phu Yai Mon
dam, Phi Phang dam, Nam Lon dam, Phu
Yai dam, Ay Su dam and Lung Prasit dam,
among others.

Findings regarding locally appropriate
water resource management approaches

The research found that the
villagers have increased knowledge and
understanding of the water situation in the
area.

The topography of the community
area is flat and rolling, with water sources
coming from the Phu Phan mountains,
flowing through the village and finally
entering the Huay Srikhun reservoir.

There is capacity to store water
from these sources by constructing small
dams. If there is surface water available
this will help with moisture, and will have a
positive  impact on ground water
availability. This is directly relevant to the

water use of the villagers, because most of

JCDLQ

them rely on ground water resources that
are not reliable.

The village water system needs to
be improved. The structural design needs
to be standardized, with the location of the
system modified so that it can provide
water to all households.

The community is aware of the
importance of water, and understand that
water resources should be utilized for
highest efficiency in use, consumption and
agriculture. They also recognize the
importance of water and environmental

conservation.

Discussion

Utilization and consumption of
water in Ban Kaeng

Most water used by the villagers of
Ban Kaeng comes from ground water
sources. There is a need for provision of
additional understanding about increasing
ground water, surface water and water
conservation approaches that recognize
the original role of rivers, which is as a
transit for flowing water. Development
must come from the grassroots, through
the culture of their traditional daily
lifestyles  (Sahavacharin, 2017). With
regards to the water quality problems of the
water system, the community has tried to
devise a simple water purification system
(Kanthong et al, 2008). The capital costs
are low and the required materials are

easily found. These systems are in line with
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local knowledge systems and are important
for policies and projects on water and other
natural resources management
(Department of Water Resources, 2007).
They are able to reduce the level of yellow
sediment, and even had the effect of
encouraging people to expand their
thinking to address the solution of water
quality problems at the level of the village
water supply system.

Research on developing ways to
improve standards in water delivery
systems from Ban Pongchai in Maemoh
district, Lampang province showed that
water quality in the local delivery system
was sufficient for consumption, but should
be treated at the household level with
simple filtering systems and boiling
(Sombatsiri, 2009). Another finding was
that a group should be formed in Ban
Kaeng to take care of an maintain the area
around the Srang Huaba well as was done
in the past, when all households that used
the water were involved in its upkeep. The
research of Lapkham et a/. (2015) showed
that environmental management
interventions can have a positive effect on
water quality in wells. The production of
drinking water in the village is limited
because of the insufficient water sources in
the dry season, which has resulted in the
common practice of purchasing drinking
water, and the less frequent practice of

harvesting rainwater for drinking.

Participatory  water  resources
management  approaches  that are
appropriate for the local conditions and
community livelihoods

It is clear that the Ban Kaeng
subdistrict Administration Organization has
provided concrete support to the village, in
the form of budgetary assistance to
managing the water delivery system in an
efficient way. In his research on watershed
conservation networks, Lamprom (2012)
and Boontham et al (2015) showed that
the development of systems and
mechanisms for community level water
management are dependent upon the role
of local leaders, particularly with regard to
the establishment of groups such as
watershed management networks.
Moreover, the role of the community in
developing the systems of management for
water is important. Both are forms of
capacity development for people in the
community, aiming to increase collective
responsibility for social problems and well
as devising efficient ways of working.
Moreover, the Ban Kaeng community has
knowledge and capacity, and there is
sufficient water to establish effective
management.

They also had the idea for the
project to build a dam in the Phu Phan
mountains. Surface water can help the
problem of infiltration and positively affect
the amount of ground water available.
Warakul and Buddhawong (2015) showed
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that these weirs can help increase
infiltration in the forest floor, absorb flood
water in the rainy season and provide
additional water for irrigation in the dry
season. As a result of Ban Kaeng's
activities and recommendations for water
management within the community at the
meeting with the Institute for Research and
Nakhon

University and the Technology Clinic of the

Development  of Phanom

Ministry of Science and Technology, the

Community Faces to the Lacking of Consumption Water

JCDLQ

capacity of the community and its groups
was visible. The Ministry of Science and
Technology provided assistance Ban
Kaeng villagers to plant organic vegetables,
which focused on crops that have low
demand for water. Ban Kaeng's organic
produce is now sold on the green market,
providing income for the production group
members and improving quality of life of

the community (Figures 5 and 6).

1 1

1 1
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Figure b. Efficiency increasing Water Resources Management
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Coriander
Organic Vegetable

It is a place to study

Figure 6. The villagers to plant the organic vegetable using less water in the greenhouse

(Source: The Facebook of clinic technology on December 2, 2017)

The important elements of community-
based water resources management in Ban
Kaeng is that the community has solidarity,
has formed groups and has the desire to
solve its own water problems internally.
With the fieldwork, analysis and exchange
of lessons-learned in the management of
water resources, the research team, and
community and government agencies were
able to come up with ideas about
appropriate approaches that are in line with
the strengths of the community, and
solidarity, as well as understanding of the
local topography and water resources. The
result was that external organizations
provided support to improve the quality of

life of the community.

Conclusion

The participatory water resources
management of the Ban Kaeng community
of Na Kae district, Nakhon Phanom

province helped them to see their capacity
to improve the water situation in their area.
The village water supply system was able
to deliver water to all those that needed it.
Ground water was increased through the
construction of dams in the foothills of the
Phu Phan Mountains, creating an
alternative for the villagers during the dry
season.  Furthermore, exchange of
experience in water resources
management brought about learning within
the community, particularly about water for
daily use, drinking water and agricultural
water. These learning processes facilitate
the exchange of information and thinking
within the community, enabling them to
identify approaches that are appropriate to
local conditions and meet the needs of the

households in the community.
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