
Recommendations for Water Supply Projects in Developing Countries: A Case Study in Amphoe Sattahip (Thailand) 
Chapter 7: Lessons Learned  68 
 
 

 
 

Chapter 7  
Lessons Learned 
 
In the previous chapters of this report an assessment of a real water supply in 
a depressed area of a developing country has been explained; it is about the 
particular case of Samaesarn subdistrict in Thailand. The conclusions and 
recommendations obtained from this study try to give useful keys to solve 
some of the problems regarding water supply observed in the study area. 
Some of these problems could be very particular as they respond to a specific 
socio-economic situation, so the given recommendations would be valid only 
in very particular cases with similar characteristics to Samaesarn’s.  
 
Although the conclusions and recommendations reached in this study could 
not be used as general guidelines, many other lessons have been learned 
during the carried out of this project regarding implementation and 
management of water supply projects in developing countries. The aim of this 
chapter is to collect these lessons learned and from them try to give some 
general guidelines on what should be done and taken into account in the 
planning and implementation of water supply projects in depressed areas of 
developing countries.  
 
The general guidelines presented in this chapter are based on my personal 
experience in Samaesarn subdistrict (Thailand), and rounded off with some 
interesting ideas from the Guidance Manual on Water Supply and Sanitation 
Programmes [1]. 
 
7.1  Understanding the context 
 
To understand the context in which the project is going to be implemented as 
well as to identify the different actors involved in the water supply sector and 
their responsibilities is a basic task to be done before project definition and 
implementation, and it is essential to achieve the objectives expected.  
 
7.1.1 Institutional framework 
 
It is very important to have a clear understanding of the institutional 
arrangements for sector planning by identifying all the institutions involved in 
the water supply sector and their responsibilities. Matters are frequently made 
more complex by the large number of institutions with a stake in different 
aspects of the water supply sector in most countries. Overlapping capabilities 
and responsibilities in the several agencies typically involved in water supply 
programmes make for management inefficiencies and inter-agency tensions 
and disputes, and have frequently caused projects to fail. In the case of 
Samaesarn subdistrict this fact can be observed very clearly. The overlapping 
of responsibilities within the different agencies involved in the water supply 
sector in Samaesarn subdistrict (PWA, Universal Utilities Co. Ltd. and 
Samaesarn Municipality) makes very difficult the development of the existing 
water supply.  



Recommendations for Water Supply Projects in Developing Countries: A Case Study in Amphoe Sattahip (Thailand) 
Chapter 7: Lessons Learned  69 
 
 

 
 

As the failure or the success in the implementation of a water supply project 
depends very much on the existing sector policy and strategy, it is very 
important to have a clear understanding of this context before planning and 
implementing the project. This understanding will be also very helpful to detect 
possible deficiencies in the institutional framework that must be arranged by 
developing an adequate sector policy, and even by formulating a new policy 
when it does not exist. In the case of Thailand it is planned to approve a new 
water supply policy to privatize the water supply sector and to distribute 
responsibilities within governmental and private agencies preventing the 
overlapping.  
 
Private sector participation 
 
Recent thinking on the role of governments in the water sector has favoured 
the concept of an “enabling environment”, with governments concentrating on 
setting up the right legal and institutional framework, and stepping back from 
actual operation. The new water supply policy in Thailand, in passing process, 
would be representative of this thinking. This plan for water sector reform in 
Thailand proposes complete separation of policy, regulatory and operating 
functions between the relevant ministries and water operators, and the 
creation of an independent water regulatory authority to take over the 
regulatory functions from both the ministries and water operators. In this way 
the Government duties will be reduced to policy and planning, regulatory 
duties will be taken over by and independent regulatory body and the water 
operators will be private or public companies like PWA and MWA.  
 
Private investment in the water supply sector could be necessary as the scale 
of funds required to meet demand is well beyond public sector capacity; it 
could also be positive for the sector by improving efficiency and reliability of 
services. On the other hand, unless there is protective legislation or 
regulation, the commercial approach can mean that resources are focused on 
those who can afford to pay for high-cost services, at the expenses of the 
poor. This point is clearly reflected in Samaesarn subdistrict, where only the 
households that can afford to pay the high costs of connection have access to 
piped water.  
 
In those cases where there is private sector participation the role of the 
regulatory authority becomes very important. The regulatory authority will 
need to focus on services to the low-income areas, because the operator will 
be inclined to focus on the richer areas to maximize income. The best way of 
ensuring that the provision of water service to the poor is not missed out, 
especially in the case of long-term contracts with private operators, is to 
monitor in great detail against appropriate indicators the level of service 
provided to the poor communities. The problem is that water utilities and 
municipalities rarely have the capacity to undertake regular and detailed 
measurement of service levels in poor areas. A key factor is also a well-
designed contract specifying the minimum standard of service that has to be 
provided and with penalties and “success incentives" to promote a quality 
service provision. 
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It can be concluded that private sector participation could be positive by 
improving operational and financial efficiency of water sector institutions, but it 
has to be regulated by a regulatory authority that guarantees the provision of 
water with an adequate level of service to all the people, especially to the 
poor. 
 
7.1.2 Cultural and socio-economic context  
 
As important as to understand the institutional framework in which the project 
is going to be implemented is to have a clear understanding of the cultural and 
socio-economic context. Water supply projects as well as being technically 
appropriate need to pay particular attention to cultural factors and to the social 
and organizational context in which the schemes take place since when 
people are ignored and the local context is not taken adequately into account 
projects fail. 
 
The social analysis must include analysis of: 
 

• Cultural beliefs and sensitivities, particularly as they apply to water 
and water sources. Cultural issues with regard to water are especially 
sensitive and may differ among different groups or on the basis of 
socio-economic status, gender, age and many other factors. 
Particularly important are perceptions about the healing and health 
properties of traditional water sources, preferences around the taste 
and smell of water, customary hygiene practices and perceptions of 
“clean” and “unclean” water, customary sites for bathing and washing 
clothes. 

  
• Community power structures and hierarchies. It is very important 

to discern the importance of traditional leaders and other hierarchies, 
including informal power structures in the community. It will help us to 
identify and to analyse resource management, use of common 
resources, and the customary operation and maintenance of 
infrastructure. The understanding of the leadership and organization 
of the community will provide us very important information like who 
will make decisions in the community,  or which existing local 
institutions could be used as channels for dialogue with potential 
users in all the stages of the project. 

 
• Current rights and practices concerning existing water sources 

and supplies, including water vending activity. It is important to 
understand competing water uses at household and community level, 
as well as the impact of water supply projects on traditional water 
sellers or owners of traditional sources of water. They may stand to 
loose income or status in the community and they may play a 
dominant role in consultation processes as a result. Where possible, 
groups with a special relationship to existing water sources should be 
involved in the planning and possibly management and maintenance 
of proposed water supply projects. 
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The importance of the understanding of the cultural context and the need of 
an accurate social analysis was clearly observed during the field work in 
Samaesarn subdistrict. Regarding the cultural beliefs and sensitivities it can 
be pointed out the perception of “clean” and “unclean” water that have most of 
the interviewed people in the community. They do not perceived piped water 
as “clean” water and many of them prefer to drink rain water instead of piped 
water. Regarding community power structures and hierarchies in Samaesarn 
subdistrict they were clearly represented by the Municipality and especially by 
its head Khun Sakorn. His help was very useful during the carried out of the 
interviews especially to contact and to interview water vendors. In the case of 
Thailand it is especially important to have a clear understanding of the 
hierarchies and the power structures since thai society is very respectful with 
seniority, and hierarchies must be respected.  
  
7.1.3  Hygiene and health aspects 
 
In the case study of Samaesarn subdistrict the hygiene and health aspects 
related to the implementation of the piped water supply system have not been 
studied due to the lack of time, but hygiene behaviour and health benefits of 
the water supply intervention are important points to be analysed before 
project preparation and implementation.  
 
Well-designed water supply projects can make important contributions to 
health. Nevertheless, it must be pointed out that the provision of water 
technology must be complemented with an adequate hygiene promotion to 
achieve significant health improvement.  
 
The main health benefits of water supply interventions lie in the reduction of 
faecal-oral diseases, like diarrhoea or cholera, but many other diseases 
affecting millions of people in the world are also related to water. It can be 
differentiated three groups of diseases related to domestic water supply: 
 

• Faecal-oral diseases:  
 
This group of diseases are spread by people swallowing faecally 
contaminated matter containing the organisms which cause these 
diseases.  
 
There are two ways in which water can affect faecal-oral disease 
transmission. One is through water-borne transmission, in which 
faecally contaminated water transmits the disease-causing organisms 
directly to the new host. The second way is through water-washed 
transmission, that is, transmission encouraged by poor hygiene due to 
insufficient quantities of water for washing.  
 
The distinction between water-borne and water-washed is important, 
because while improving the quality of drinking water can reduce 
water-borne transmission, increasing the quantity of domestic water 
used is the most important way to reduce water-washed transmission. 
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• Strictly water-washed diseases: 
 

These are the diseases, apart from the faecal-oral diseases, which 
can be reduced through increasing the quantity of water available to 
households, regardless of its quality.  
 

• Water-based diseases: 
 

These are parasitic infections of humans in which the parasite spends 
a part of its life cycle in an intermediate aquatic host.  

 
The way in which water supply can help to reduce the transmission of these 
diseases are reported in Table 7.1. 
 
    

 
Summary of Feachem-Bradley Classification 

of Water-Related Disease 
 

Type of water 
Related infection Examples 

 
Water-related 

control measures 
 

Faecal-oral diseases diarrhoea, typhoid, 
hepatitis, cholera 

 
• increase water quantity 

used 
• improve water quality 

 

Strictly water-washed scabies, trachoma, 
conjunctivitis 

 
• increase water quantity 

used 
 

Water-based 
(intermediate host) 

guinea-worm, 
schistosomiasis 

 
• restrict contact, provide 

alternative sources 
 

 
Table 7.1: Summary of Feachem-Bradley Classification  

of Water-Related Disease [1]. 
 
The high incidence of water-related diseases, reported in Table 7.2, makes 
evident the importance of investing in water and in hygiene promotion.  
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Some orders of magnitude of the world-wide extent of 

water related-diseases 
 

 Morbidity 
 

Mortality/year 
 

        1.   Faecal-oral 
 

              diarrhoeal disease 
              cholera 
              enteric fevers 
              roundworm  

 

 
 
 
1,000 million episodes/year 
> 300,000 
> 500,000 
20–40% rate of infection in  
developing countries  
 

3.3 million 
> 3,00 
> 25,0000 

 
2. Strictly water-washed 

 
trachoma 

        skin infections 
 

 
 
6-9 million blind 
very common, millions 

 
 

 
3. Water-based intermediate 

                host (parasitic) 
 
schistosomiasis 
guinea-worm 

 
 
 
 
200 million 
1989: 890,000 
1996: 35,000 (and still 
dropping!) 
 

> 200,000 

 
Table 7.2: Some orders of magnitude of the world-wide  

extent of water-related diseases [1]. 
 
The assessment of health improvements attributable to water supply 
interventions is very difficult. The information obtained through statistics-
based surveys could be sometimes unreliable since some of the cases are 
unreported and there are many random variables like variations between 
seasons and years that may contribute too much confusion to the analysis. 
Due to this, it would be better to look for practical indicators that could supply 
more reliable information about health improvements like for instance, the use 
and maintenance status of facilities, or improvements in hygiene promotion. 
 
Hygiene promotion 
 
As it has been mentioned before hygiene promotion is a key factor that must 
complement water supply interventions to achieve the expected health 
improvements. 
  
Hygiene promotion programmes must take into account four key principles: 
 

• Adults are not “clean slates” on which to write new ideas: 
 
All adult societies have their own ideas of what is “clean” and of what 
causes disease. Those practices and beliefs must be used as the 
starting point for change. What adults in the target population know 
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must be taken into account since it can not be expected that 
consumers will instantly accept the new (and western) ideas and will 
reject generations of tradition. 
 

• Adults may have neither the time nor the motivation to learn new 
ideas: 
 
Adults may have little time to sit on formal education sessions and 
may have not the motivation to learn new ideas. Due to this hygiene 
promotion must use repeated, coherent, and simple messages. These 
messages must be disseminated along effective communication 
routes to reach target audiences for the greatest effect and the least 
cost.  

 
• New knowledge does not equal new practice: 

 
Even if the target audience of the hygiene education programme 
accepts the germ theory of disease, this does not guarantee they will 
change their hygiene behaviour. There are other reasons why new 
behaviours are not adopted as like, for instance, the suggested “safe” 
practices may be too expensive or time consuming, appropriate 
facilities may not be available, and there may be no support, or even 
discouragement, from other members of society. Due to this hygiene 
promotion must be to practical effect, and must be based on what 
people can do and what people want to do.  

 
• It is not feasible to expect people to change a whole variety of 

hygiene practices 
 

It can be considered that only a small number of practices are 
responsible for the majority of water-related diseases, so hygiene 
promotion programmes must not attempt getting people to change the 
habits of a lifetime. Attention must be focused on a few practices that 
present the greatest risk in the target community. Hygiene promotion 
must provide simple and attractive alternatives to these few common 
risk practices.  

 
In Table 7.3 a schematic example on how can be developed a hygiene 
promotion programme is reported.  
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Key steps in a hygiene promotion programme 

 

Objective Questions to answer 
 
Methods 
 

 
Identify risk practices 

 
Which specific practices allow 
diarrhoeal microbes to be  
transmitted?  
 
 

 
Epidemiological common-sense 
 
Environmental walk 
 
Check list observation 
 

 
Select practices for intervention 

 
Which risk practices are most 
widespread? 
 
Which risk practices are alterable? 

 
Structured observation 
 
Behaviour trials 
 
Focus group discussions  
 

 
Define target audiences 

 
Who employs these practices? 
 
Who influences the people that 
employ these practices? 
 

 
Structured observations 
 
Focus group discussions 

 
Determine message positioning 

 
What motivate those who currently  
use “safe” practices? 
 
What are the advantages of the  
“safe” practices? 

 
Focus group discussions 
 
Interviews with safe 
practisers 
 
Behaviour trials 
 

 
Select communication channels 

 
What channels are currently used 
for communication? 
 
What channels are trusted for such 
messages? 
 

 
Interview representative sample  
of target audiences 
 
Focus group discussions 

 
Table 7.3: Key steps in a hygiene promotion programme [1]. 

 
7.2 Project development 
 
Regarding the project development a very important fact must be pointed out; 
the partnership approach in all the stages of a water supply project it is 
crucial for the success of the project. All the actors involved in the water 
supply sector must take part in the making of decisions, specially the intended 
users of the improved or the new water supply facilities, often missed out, 
since their active participation is basic to achieve the objectives expected. 
 
Consulting and involving users in the design and preparation as well as 
management and maintenance of the water supply facilities is a means of 
ensuring that services match what people want, are able to pay for, and will 
strive to maintain. The participatory approach will also help to ensure that 
choices are based in user’s demand and not influenced by contractors, 
consultants or other actors involved. 
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7.2.1 Project identification 
 
The criteria for selecting and defining water supply projects, as it has been 
mentioned above, should be based on user’s need and demand. Therefore to 
assess the actual demand for new or improved facilities becomes very 
important before project preparation and design. 
 
Demand assessment 
 
The assessment of the demand usually is based on the willingness to pay 
for new or improved facilities. People can have very strong views on what 
standard of improved service they want, and are willing to pay for, and will use 
in preference to existing water sources. Where the standard of service 
provided is not what people want, they soon abandon new facilities. The 
implication is that successful projects depend on matching supply to demand.  
Therefore it is very important to give people a choice over the type and 
standard of services offered. It cannot be assumed that households will switch 
to a new water system. This will depend on the combined effects of three set 
of factors: 
 

• Characteristics of the supply:  
 

Poor households without good alternative supplies are often willing 
to pay much more for improved water supplies, in both absolute and 
relative terms, than richer families pay for their existing supplies.  

 
• Socio-economic characteristics: 

 
Family characteristics, such as level of education, will also influence 
the perceived attractiveness of improved supplies and affect 
willingness to pay for different standards of service. 
 

• Attitudes to government policy: 
 

Where people believe government should provide free water, the 
willingness to pay is very low. 

 
A question to assess the willingness to pay for the connection to the new 
piped water supply was included in the questionnaire used during the 
fieldwork in Samaesarn subdistrict (Annex IV). Unfortunately the information 
obtained from that question was very poor. Although interviewed people 
without connection to piped water were willing to connect to the system, most 
of them were incapable to answer how much they were willing to pay for the 
connection. This fact makes evident the difficulty of getting the expected 
information from a survey-based study; the questionnaire must be accurately 
designed and the questions must be asked in a way that interviewed people 
could understand and answer. 
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7.2.2 Project design and implementation 
 
Once the project has been identified, the next stage in the project 
development is the project design and implementation. 
 
Technology choice 
 
The technology choice is a key issue in the design of a water supply project. 
Technology choices must be sustainable, as water supply facilities must be 
designed to be of long-term use to the community and the country.  
 
As well as on the choice of technology, sustainability depends on other 
different factors as financial, social, institutional or environmental factors: 
 
• The technology must be understandable and physically within the 

capability of the people responsible for operation and maintenance: 
 
When designing a piped water supply, operation and maintenance 
factors must be taken into account such as the availability of chemicals for 
treatment, spare parts and equipment, the reliability of power supplies, and 
the availability of local skills and capacity to undertake operation and 
maintenance. 
 
An important point regarding sustainability often overlooked is training. 
The training of local skilled operators is a very important factor to assure 
the capacity of the community to undertake the operation and maintenance 
of the system.  
  

• Spare parts and equipment need to be easily obtainable, preferably 
in-country: 

 
The standardization of designs, equipment, parts, and construction 
methods is a crucial point to achieve sustainability. It has many benefits; 
design is simpler and choices are made from a limited range of options. 
Therefore, lower skill levels are required in the design process, and 
repetitive construction of the same item improves quality.  
 
Standardization has also benefits in the operation and maintenance of the 
facility. Limiting the range of spare parts increases the quantity of each 
item that is required. This encourages local manufacture because the 
limited range reduces start-up costs and the increased quantity improves 
profitability. Local tradesmen will also be more willing to stock the parts 
because the increased demand for a more limited range of items will both 
reduce the investment required in stock and increase turnover. 
Standardization also reduces the number of skills required to install and 
maintain the piece of equipment, thus increasing the probability of local 
craftsmen being able to carry out the work. 
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Related to standardization replicability is also a very important factor to 
achieve sustainability. By replicability is meant that technical solutions 
developed in a water supply project should be those that users want, can 
afford and are able to copy. Wells, piped supplies, etc…, should be 
constructed using designs, materials, and techniques that local 
populations appreciate and are willing and able to copy.  
 

• The technology must be affordable to operate and maintain for the 
people bearing these costs: 
 
Cost is a major consideration, especially when targeting depressed areas 
in developing countries. The technology choice must be the most 
appropriate, least-cost solution to match the needs and desires of a 
community. The cost estimate of a technology choice should include all the 
capital costs of the infrastructure, the construction costs, and the long-term 
operating costs considered for the entire design life of the system. The 
choice of design life is always a compromise between cost and durability. 
Since a longer design life and lower maintenance costs might be expected 
from items with higher initial cost, breakdowns on such items might 
represent a need for more skilled maintenance labour and more 
sophisticated parts and tools. On the other hand, cheaper equipment may 
fail more often but be easily and quickly repaired with local resources.   
 

• The technology or level of service provided must be attractive and 
culturally acceptable to the users: 

 
Convenience is given a high priority. Facilities need to be easily 
accessible and easy to use; if they are not, users will look for alternatives. 
It is important therefore that new facilities are at least as convenient to use 
as existing ones.  

 
Source selection and treatment 
 
The starting point in the design of a water supply facility is to establish the 
quantity and quality of water needed.  
 
Water consumption will depend on the convenience of the supply and will 
increase with it. Current consumption is therefore not a good guide to the 
future. Knowledge of similar situations must be used to establish the quantity 
of water needed. In the assessment of water consumption it must be also 
taken into account the intermediate losses in the system due to leakage and 
illegal connections. In the case of Samaesarn subdistrict this fact was clearly 
observed, there was an important component of total supply from the source 
unaccounted-for water due to leakage, illegal connections, and deficiencies in 
metering and billing.  
 
Water quality demand is very difficult to quantify. Few users are aware of all 
the factors that affect quality. They are more likely to be interested in aspects 
such as taste and colour than in bacteriological quality. This fact was also 
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observed during the field study in Samaesarn subdistrict, as some of the 
interviewed people preferred to drink rain water instead of piped water 
because of the colour, sediment and smell of piped water. Anyway, many 
countries have national or regional standards for drinking water quality, and 
source and treatment options must be assessed in accordance with these 
standards. For countries without drinking water quality standards the WHO’s 
Guidelines on Water Quality (1993) are a good source of information on the 
parameters to be taken into account. 
 
Source selection determines treatment needs and, in turn, construction costs 
for abstraction and treatment and the long-term operating and maintenance 
costs of the treatment process. In general groundwater is preferred, 
particularly in rural areas, because the water is relatively pure and requires 
minimum treatment. However, groundwater can be difficult to locate and 
yields (the amounts of water which can be abstracted) are often hard to 
assess. Table 7.4 provides guidance on source selection for rural and urban 
water supply systems. Anyway, source selection must be a well-informed 
decision based on available data, local knowledge, and field surveys. 
 
Regarding water treatment, although water treatment process will clearly 
depend on the quality of the water source to be used, there may be limitations 
due to the availability of chemicals, lack of skills or supervisory staff, cost, 
etc… In Table 7.5 different treatment processes and the operation and 
maintenance skills required to their implementation are reported. 
 
Water transmission and distribution systems 
 
The complexity of the water supply transmission and distribution systems 
provided will depend on a range of factors, including the location and quality 
of the source, the levels of service demanded by the community, available 
capital expenditure, predicted future demand, availability of equipment, local 
capacity for construction, operation and maintenance, etc…  
 
Two important factors to be taken into account in the design of a new water 
supply are costs and level of service demanded by users. People will 
choose the level of service which is perceived to suit their needs best at an 
affordable price, and may use different sources of water for different uses. 
This fact was also observed during the field study in Samaesarn subdistrict, 
where all the households use at least two different sources of water 
depending on the water quality needed for the different water uses. When 
designing a water supply project it is important to take into account that 
willingness and ability to pay for a particular level of service vary within 
communities. For this reason, it is desirable to design for a mixed level of 
service within a community, in order to provide each customer with the service 
they are willing to pay for, and to provide flexibility to allow them to upgrade 
over time. This approach is more complex than designing and implementing 
an uniform level of service, and in some circumstances the simpler uniform 
approach may be preferred as a pragmatic solution. 
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Source selection for water supply 

 
 
Source 

 
Yield features 

 
Abstraction 
requirements 
 

 
Advantages/ 
benefits 

 
Risk factors 
 

 
Likely  
treatment 
requirements 

 
Rainwater 
harvesting 
 

 
Variable and  
unlikely to meet 
demand. Useful 
as a household  
supplement  

 
Catchment structure 
(e.g. roof) and 
storage facilities 

 
Simple to  
implement and  
low cost 

 
Seasonal supply 
only 

 
Depending on 
catchment may 
need disinfection, 
sedimentation 
 

 
Lake or pond 
 

 
Depends on size. 
Yield may  
diminish during   
dry season 

 
Intake structure and 
pumping equipment 

 
Generally easy to 
locate and assess 
 

 
Difficult to protect  
source from  
contamination by 
humans and  
livestock, so 
bacteriological 
quality is poor.  
Fluctuations in level 
may cause 
abstraction problems 

 
Sedimentation, 
filtration, and  
disinfection 

 
Lowland river or 
stream 
 

 
Large river flows 
are normally 
stable. Some 
rivers dry up in 
dry season 

 
Intake structure and 
pumping equipment 

 
Generally easy to  
locate and assess 

 
Need to protect  
upstream 
catchment and  
ensure adequate 
downstream flow. 
Fluctuations in level 
or changes in  
channel profile 
may cause  
abstraction problems 

 
Sedimentation, 
filtration, and  
disinfection 

 
Highland river or 
stream 

 
May be  
seasonal 

 
Gravity flow through 
piped supply with  
diversion structure 

 
No pumping  
costs, good  
quality for surface 
water 

 
Source may be 
inaccessible. 
Protection from 
moving boulders 
required. Upstream 
catchment may 
also need 
protecting 

 
Disinfection. 
Higher turbidities 
may also need 
sedimentation/ 
filtration 

 
Spring 

 
May be  
seasonal or may 
move location 

 
Gravity flow through 
piped supply with  
spring box or 
protected spring 

 
High-quality water 
no pumping 
required 

 
Spring may be 
inaccessible or 
require long 
pipeline to point 
of delivery 

 
Disinfection only 

 
Shallow well 

 
Depends on 
aquifer, depth of 
well 

 
Hand-dug well 
caisson well or 
drilled/jetted well. 
Range of lifting 
devices from 
windlass and bucket 
to handpump to 
electric/diesel 
pump 

 
Better quality than 
surface water. 
Flexibility with 
lifting arrangements. 
Potential for 
upgrading 

 
Groundwater may be 
difficult to locate or  
access 

 
Disinfection. 
Higher turbidities 
may also need 
sedimentation/ 
filtration 

 
Deep borehole 

 
Can be high 
depending on  
aquifer. Not 
normally 
affected by 
seasonal 
variations 

 
Submersible 
pumps, borehole 
housing and 
transmission system 

 
High-quality water, 
well-protected 
from contamination, 
potentially high 
reliable yields 

 
Difficult to locate 
water. Extensive 
data or field tests 
required. Cost of  
drilling high and  
requires specialist 
equipment. Water 
may have high 
mineral content/ 
poor taste 

 
Disinfection and 
possibly aeration 
and sedimentation
or filtration 

 
Table 7.4: Source selection for water supply [1]. 
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Water treatment processes for potable water 

 
 
Treatment 
process Description Action on water 

 
O&M(*) 
skills 
 

Screening Physical filtering using a metal screen Removes large floating particles Minimal 
Infiltration 
 

Filtering water through natural material e.g. 
river bank 

Removes some turbidity and has screening anti-
bacteriological effect 

Minimal 

Roughing 
filtration 

Horizontal or upflow through designed 
filtration bed 

Reduces turbidity and removes some bacteria 
and pathogens 

Low 

Sedimentation 
 

Separation of smaller particles by settlement 
in a tank 

Remove suspended particles and some bacteria 
and pathogens 

Low 

Sunlight Exposure to sunlight radiation Kills most bacteria in uncovered tanks None 
Assisted 
sedimentation 

Separation of smaller particles by adding 
chemical coagulant to form flocs 

Removes turbidity, some bacteria and 
pathogens, and can remove some chemical 
contaminants 

High 

pH adjustment Chemical adjustment of acidity/alkalinity Modifies pH to required level High 
Pre-chlorination Initial chlorine dose to assist sedimentation/ 

rapid filtration 
Kills bacteria and algae to improve 
sedimentation or filtration 

Medium 

Aeration 
 

Introduction of oxygen into water Removes iron and manganese to reduce taste 
or 
colour problems 

Medium 

Slow sand  
filtration 

Water is passed down through a designed 
sand-bed under gravity 

Removes 99% of bacteriological contaminants 
and turbidity 

Medium 

Rapid sand 
filtration 

Water is pushed down through designed 
sand-bed under pressure to speed up 
process 

Removes some bacteriological contaminants 
and 50-90% of turbidity 

High 
 

Disinfection Chlorine is added to water in regulated 
dosage 

Appropriate dose of 2 mg/l after 30 minutes 
contact will kill bacteria and most viruses but not 
cysts 

Medium 

(*) O&M: Operation and Maintenance 
 

Table 7.5: Water treatment processes for potable water [1]. 
 
Construction 
 
To involve the community in construction and supervision is desirable but may 
not always be possible, for instance, it would clearly be inappropriate to use 
small local contractors and community supervision for the construction of a 
large pumping main or a complex treatment works.  
 
There are two main considerations to involve community in the construction 
where it is possible: 
 

• To use labour from within the community it is generally more 
cost-effective which will help to the sustainability of the 
project. 

 
• Using community labour does have training implications, 

since most residents will not be skilled in construction. This 
may be appropriate to improve the local skill base which may 
be useful in future projects. Nevertheless, it is also important to 
incorporate local practices and skills wherever possible, 
instead of imposing new ones. 

 
The same consideration should be taken into account regarding construction 
materials: local material should be employed wherever possible. In some 
cases this would be no possible if local materials are of a very low quality. 
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The need of effective supervision is also a key consideration in the 
construction of a water supply system both to ensure worker safety and the 
quality of the end product. 
 
7.2.3 Water supply management 
 
As in the previous stages of a water supply project already discussed, in the 
management stage it is also very important the community involvement. User 
involvement in management is commonly through a community committee or 
organization.  
 
Cost recovery 
 
Meters are a popular aid to cost recovery and water conservation in 
developed countries, but even if the concept of metering is acceptable to the 
consumer, it could be not recommendable their use in developing countries. 
The cost of installing a meter is relatively high and the utility must decide 
whether to bear this cost or pass it on to the consumer. This may affect new 
connection take-up. The utility must then allocate substantial resources to 
read the meters regularly. There is also a risk of sabotage to the meters and 
under-reading due to corruption. On the other hand, intermittent supplies can 
cause false high readings and damage to meters. All these problems where 
observed in Samaesarn subdistrict, where the high cost of constructing the 
connection and of installing the meter was the principal reason why people do 
not connect to the piped water system. There were also a lot of irregular meter 
readings (very high or very low readings) which the company could not check 
due to the lack of qualified staff.  
 
Is in these cases were becomes very effective the involvement of a 
community-based organization in the management as intermediary, 
responsible for bulk-buying water at a metered connection of a transmission 
mains.  The community can then organize itself to take responsibility for 
distributing water, maintaining the tertiary pipeline system, and collecting 
revenue to pay the utility. 
  
Demand management 
 
As water resources are limited, supply has to be carefully managed in all 
circumstances. For this reason, the management of the demand should be a 
priority in the management of a water supply facility. Demand management 
should attempt to reduce the need for increasing the water supplied. Methods 
of demand management include:  
 
• The setting of appropriate water tariffs to penalize waste.  
 

Water tariffs in Thailand are an example of this point as the price per cubic 
meter increases as the water consumption increases. 
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• The control of unaccounted for water and leakage.  
 
Not all the water that leaves a water treatment works reaches the 
consumer. A significant amount, typically 40% or even more is lost 
through leakages. All pipe materials deteriorate with age, and all 
connections are potential sources of leaks. A common feature of water 
distribution networks in developing countries is the high number of 
unauthorized connections to the network. These cause many problems, 
including loss of pressure and contamination of the supply, and contribute 
significantly to leakage. For all these reasons leakage control becomes 
a very important point in the management of a water supply facility. 
 
In the case of Sattahip waterworks the losses due to leakage are around 
30% and can be considered not too high. On the other hand, consumers 
complain about problems of low pressure probably due to illegal 
connections. 
  

• The adoption of water-using devices with lower consumptive use. 
 
• The use of fittings that give lower flow.  

 
• The use of non-potable water for non-potable uses. 

 
7.3 Conclusion 
 
As it has been developed all along this chapter there are many factors to take 
into account in the development of a water supply project in a developing 
country. Technical and social factors are both important in the failure and 
success of a water supply project, but the most important lesson learned is 
about which must be the project approach. It must be a participatory 
approach in all the stages of the project. The participation of the intended 
users is very important for many reasons: 
 

• Services and service providers are more responsive to and 
accountable to the users. 

 
• Sustainability of services improves when technology choices, 

cost recovery, operation and maintenance, and management of 
services correspond to what users are able and willing to 
contribute. 

 
• Conflict over water resource allocation and other competing 

sectoral uses will more likely be resolved by a participatory 
approach.  

 
In conclusion, successes and failures in water supply projects depend as 
much on people as on pipes, so the active participation of the intended users, 
often missed out, becomes crucial in the development of a water supply 
project in a developing country. 


