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Preface 
This report is the result of the investigation and feasibility study which is 
performed  in the barangay Ambalgan in the province of South Cotabato 

in the Philippines. In the past two months I had the unique opportunity  
to live in this Maguindanaon community, in a cool Maguindanaon family, 
in the real Maguindanaon way.  

 
After the investigation part (which i s presented in another report , part I ), 
we elaborated the technical design for the new water supply system to 

deal with the potable water problems. I really enjoyed the research for 
all the required information: all the visits to the different government 
departments, the contacts with the pipes and deep wells suppliers in the 

region and in Davao and the measurements we performed in Ambalgan. 
It are experiences I will never forget.  
 

I am happy and a bit proud that we are able to present you this technical d esign. We tried our very best to 
make it as complete as possible, with the time, possibilities and contacts we had. It is my wish and prayer that 
this study finally results in a reliable drinking water supply and that the future project will cause sustaina ble 

transformations in the community of Ambalgan.  
 
First of all I want to thank my papang Alvin and mamang Norhaya and my brothers and sisters Grace, Errol, 

Rovic, Xinita and BabyLyn. Living in your family, all the things you learned me about the culture, the mapia i 
nanamin meals, all the playing and laughing: it has been amazing. Sukran abenal! and even more. 

I also want to thank the MUPT-Taytayan team in Davao, who introduced me in to the culture and help ed me 
during my stay in Davao. Pascal, thanks for the nice coffees and pizza. Kuya Emo, thanks for your advices and 
the talks we had. Ben and Cheryl, you know I really enjoyed my óhomeô in Davao.  

  
Further I like to thank Doris and Jasper, my supervisors at the TU Delft. Doris, thanks for your time , advices and 
answers on all my questions. I would also like to thank my traineeship coordinators Maaike Kraeger and P. van 

Eck for their support in the whole process.  Also thanks to the people of OMF Netherlands for their support in the 
search for and start of this project. And of course, Gretha, thank you, sa tayan ko a manisan! :-) Thanks also to 
my family and friends back home. Last but not least I want to express thanks to the people of  Ambalgan, the 

barangay council and datu Taba Ambalgan: thank you for your friendly welcome, all the friendly greetings and 
your hospitality. Sukran for allowing me to stay in your community. Speci al thanks to Samser and Mona, Rubin, 
Tapok, Jun-Jun, Raki, Choy, Bongbong, Rajid, Morgan, Mel and Djovin. It was great.  

 
Tu bu ba! Enjoy reading this report.  
 

Alhamdullillah 
 

Harmen van der Laan, September 9 2007 
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Kapantekan  
Nya muna-muna a bagapasenôu nya a project study na para maka-design sa limpyu a supply, kasaliganôa 

baginumen a ig enggu malemu bu i bayadôin, maka-supply sa ig sa mapita-magabi uman saka-padyan, mabagel 
i ka-supply nin kanu umanôi pamilya a naka-connect kanu bagu a linya na ig sya kanu barangay Ambalgan. 

 
Kanu dalemôu kinapangingidsa na na-analized sa mapya su problema sa kaped-shortage na ig taman sa 
nakapangaden sa sawati a possible a solution. Kanu tabangôu dumadalepa na nakapamili sa satiman a solution - 

a mana su kapatindeg sa bagu, independent a deep well, mapulu i tangki nin enggu aden  bagu a manga 
connection. Na madsinantal sya ba kanu report su napamili bantu. 
 

Su bagu ba nya a water system na ini-design para bu kanu dalepa sya sa 
Ambalgan a apiktadu nu masela a problema a mana su kaped-shortage na 
ig - nya ba su tampal sa sedepanôu Ambalagan a masupeg sa adtebanôa 

allah river, nakaludep bun su manga lugar antu nasugatôu expansion. Sya 
kanu kinaggu-house-to-house survey na linemwakat su kadakelôu taw 
iganat kanu saguna a population. Nya tandang a kalendu nu project a 

water system na sapulu lagun (10 years) lemudsu sa 2009 taman sa 2019. 
Basi kanu manga nakwa nami a information ebpun sa local government 
enggu sa barangay Ambalgan na uman salagun na bagiseg sa 3.25% 

(kapulsintu) su population. Kagina ka maytu na inumbal bu su design a 
nya para kanu 3,800 i kadakelôin a taw sa 2019 sa nya kadakelôu ig sa 

uman-uman gay na 381 ka cubic meter. 
 
Nya den nasasangan kanu distribution network na level III - ya nin maena 

na dayt a aden gripo nu uman i walay taman sa aden mitru nin. Nya 
bagusalen kanu manga connection nin na HDPE pipes a ya nin kalendu na 
4.5km enggu ya nin alaga na Php 550,000. Su water tower menem na 40 

taman sa 50 ka feet i kapulu nin a nya kasela nu tanki na 18 enggu 30 
meter a ebpun sa mapya i klasi nin a putaw atawaka tigôilan a PVC-tank. 
Ugaydôa di pan masigulu u endaw sya i mapamili kagina demipendi i nya 

kanu alaga nin kanu timpu a ludsuan den mapatindeg su project. Su tangki 
na aden automatic chlorination installation ka asal kaabungan su tigôilan na 
maledsikôa ig. 

 
Su deep well a nya nin kadalem na basi manga 280 ka feet na sya 
papedtindegen sa nasisigulu a madakelôi igôin. Ya kabagelôu makina 

atawaka submersible pump na 7.5 HP, maka-supply sekanin taman sa 34 
ka mitru uman oras sa apya mauma pan su lagun a 2019. Nya alaga nu 
deep well taman kanu makina nin na Php 1,125,000. 

 
Pendependi sa tigôilan a groundwater availability u endaw tampal 

makabetad su entu a bagu a water system. Kagina mas malemu 
ipembudsud su deep well lu kanu lugar a su supply nu mapya a ig na 
masupeg bu sa nabetadanôin. Ugaydôa saguna na da pamun 

makanggulalan su nadtalu ba nya a groundwater. Nangeni den sa request 
sa Local Water Utilities Agency (LWUA) sa mangaden silan sa research sya 
sa Ambalgan para katawan u endaw i pinakamapya a kabetadan sa kanu 

bagu a water deep well. Ya nin maena na taman a dala research ebpun sa 
LWUA na di katawan u endaw tampal makabetad. Nya kasela na gastus sa 
kanu entu a research na Php 55,000. 

 
Nasisita a makapatindeg sa manawt a walay para sa pidtalu a 
kapadtalaguy(operation) enggu kapananggit(administration) lun. Na amayka padtimpungen alaga nu ipamasa sa 

lupa enggu ped pan a nasisita sa admistration na makasawt langun sa Php 230,000. Ya maytu na su kasela nu 

Initial supply area 
new water system 
 
purok: 
- Avance 
- Tagumpay south 
- Lovers south 
- Expansion areas  
 

280 ft  
deep 

18 ς 30 m
3
 

height 
40 ς 50 ft 

Cl 

Pembetadan kanu project? 

 

Kasela nu kuleta a nasisita kanu project: 

PhP     2,800,000 
Gastu uman saulan para sa  
kapapedtalaguy lun: 
    fixed cost: PhP  11,000 
    variable cost: PhP  1,7 / m

3 

    savings: PhP  18,000 
 
su kalangan bu a kabayadan uman  
sakakubiku: 7 ς 9 PhP / cubic 
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magastu kanu project a nya na Pph 2.8 million ugaydôa su Taytayan Development Project i mangilay sa pundu 

para mapanulut su nya a kuleta. 
 

Sinigurado den muna i apya sya kanu masengetôa katamanan na su kabayadan kanu bagu a water system na di 
egkapulu sa ya nin maena na kapasangan sa kapamayad su dumadalepa. Ibagabungan bu i nya sa aden antu 
na di magaga nu miskinan a taw mamayad su pidtalu a mapya enggu limpyu a ig. Guna mapasad su dalidip a 

kina-imbistiga pantag kanu bamayadan uman saulan na nya expected a kapulu nu kabayadan sa ig uman i saka-
kubiku na Php 8 (walu a pilak), magidsan kanu alaga nu pembayadan sa baranggay. 
 

Sa kanu nya ba alaga nu bamayadan na su bagu a umpungan na maka-save nasasangan a kuleta uman saulan 
para kasambyan su apya ngin equipments enggu su apya ngin a nasisita a kasambyan amayka mauma su timpu 
a dayt den a panambyan. Ya nin maena i nya na makagaga den su bagu a umpungan mangaden sa apya ngin a 

kapantyalan sa di nin den nasisita i mangeni pan sa tabang atawaka kapital sa ped a dalepa atawaka 
organization. 
 

Napaginantang i nya ba lu kanu ika-dua a baginapasen (objective) nu nya a project - mana su óka-set up sa 
independent, non-profit, financially heathy enggu sustainable a umpungan, nya lun kigkwan enggu 
papedtalaguy na su manga Maguindanaon mismu.ô 

 
Sya kanu kabanugituk, na egkadsima atawaka egkabunkal i katatapan a problema sa manga water system 

project na su pidtalu a mis -managed atawaka limban a kinakamal: - kulang sa pidtalu a maintenance, kena klaro 
su kapapedtalaguy sa kuleta enggu apya su manga local politician na di nilan egkasugat penggamit su maytu a 
system. Ped menem a manga issue sya kanu manga dalepa na di bagenggan sa alaga nu manga local 

government su manga Maguindanaon atawaka papendayan nilan, labi-labi den su manga miskinan. Madelag bu 
abenal i mailay a project kanu manga maya ba a dalepa. Ugaydôa apya aden bun manga project a nakapatindeg 
na di bun egkakamalan na manga Maguindanaon mismu. Tembu nya ba i kahanda nu Taytayan Development 

Project na makapatindeg sa mauget i magaga nin a project, enggu langunôa mapantyali nin a kuleta na 
makambalingan kanu manga miskinan a taw taman sa Maguindanaon mismu i makanggumaked lun enggu 
makapadtalaguy lun. 

 
Nya pinakamasela a penggulan kanu nya ba a project na mana su 
kabelimud sa pundu - nya ba su mana pakapikel antu a proseso. Tembu su 

manga taw sa Taytayan na baginam enggu bangeni-ngeni sa kanu dalemôu 
dwa lagun antu na maatul den su kuleta bantu. Su kalangan lun bu na 
kaludsuan su nya a project sa ulan-ulan na November/December 2009. Na 

gagalu nu entu na nya menem bangadapen na mana su kabagumpung 
kanu dalepa para kaludsuan mangaden su pidtalu a umpungan kanu 

mauma a water system. Enggu nasisita bun a makanggulalan su ped pan a 
manga technical research enggu su ped pan a kapapedtandang lun, labi-
labi den su ka-optimize kanu distribution network enggu chlorination 

installation. 
 
 

  

bƎƛƴ ƛ ƳŀŀƭŀǇΩǳ ǎŀƎǳƴŀ?  
 
  - Fundraising by Taytayan (about 2 years) 
  - Su kalangan a kaludsu kanu project: 
    November / December 2009 
  - Kabagumpung kanu dumadalepa 
  - Kabe-research nu LWUA 
  - Ped pan a manga technical research 
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Summary 
The first objective of this study is to design a supply of clean, reliable drinking water for an affordable price, 

twenty-four hours a day, seven days a week, at a satisfactory pressure for all households in the new distribution 
network in the community of  Ambalgan.  

 
During the preceding investigation study the water shortage problem was analyzed and ten possible solutions 
were developed. Together with the community one alternative was chosen as the final solution: the construction 

of a new, independent deep well, with an elevated tank and a new distribution network. This alternative is 
elaborated in this report.  
 

The new water system is primarily designed to supply that area in 
Ambalgan were the biggest water shortage exist: the southern part of the 
community, close to the Allah-river and the future expansion areas. A 

house-to-house survey was performed from which the present population 
was deducted. The design period for the water supply is 10 year, from 
2009 to 2019. The yearly population growth is estimated on 3.25%, based 

on available data from the local government and the barangay. Hence, the 
design is made for 3,800 people in 2019 with a average daily water 
demand of 381 cubic meter water.  

 
It is chosen to develop a level III distribution network, i.e. every house has 

its own connection, with a water meter. The looped network consists of 
HDPE pipes with a total length of 4.5 km. In total it costs 550,000 PhP.  
The water tower will be 40 to 50 feet high with a storage volume between 

18 and 30 m3, made out of steel or with separate PVC-tanks. The final 
choice depends on the (steel)prices at the moment the constru ction will 
start. The tank is preceded by an automatic chlorination installation for 

disinfection purposes.  The total costs for this whole part are 550,000 PhP.   
 
A deep well with a expected depth of 280 feet is constructed as the water 

source. With a submersible pump of 7.5 HP it can supply up to 34 m 3/hour 
in the year 2019. The well with its engine will cost 1,125,000 PhP.  
The exact location of the whole water system depends on t   he 

groundwater availability. It is the cheapest solution to develop the well at 
the site where high quality water is closest to the surface. At this moment 
this information about the groundwater does not exist. The Local Water 

Utilities Agency (LWUA) is asked to perform a research in Ambalgan to 
determine the best location for the new deep well. Only after that research 
the final location can be set. The total investigation costs are 55,000 PhP.  

For the operation and administration a small house will be constructed. 
Together with the purchase of a lot and  other administrative necessities 

the total overhead costs are 230,000 PhP. Summed up the total project 
investment cost are 2.8 million pesos. Taytayan will have the responsibility 
to look for funding for this amount of money.  

 
It has been ensured that, e ven in worst case scenarios, the operational 
cost of the new system will not result in a too high financial burden for the 

community. This to prevent at all times that still the poor people could not 
afford sufficient drinking water. After a precise invest igation of the monthly 
operational costs as shown beside, the expected water price is about eight 

pesos per cubic water. This is the same price as the present system.  
 
With this price the new organization is able to save monthly enough money to replace al l its equipment and 

constructions when necessary. In other words, it is capable to do future investments without requiring external 
capital.  

Initial supply area 
new water system 
 
purok: 
- Avance 
- Tagumpay south 
- Lovers south 
- Expansion areas  
 

280 ft  
deep 

18 ς 30 m
3
 

height 
40 ς 50 ft 

Cl 

Location? 

Total project investment cost: 

PhP     2,800,000 
Monthly operational cost: 
    fixed cost: PhP  11,000 
    variable cost: PhP  1,7 / m

3 

    savings: PhP  18,000 
 
expected water price: 7 ς 9 PhP / cubic 
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This is formulated in the second objective of this project, that is óto setup an independent, non-profit, financia lly 

healthy and sustainable organization, owned and operated by the Maguindanaoan people themselvesô.  
 

Throughout the investigation study it was observed that water systems often are mismanaged: lack of 
maintenance, unclear financial administrations and local politicians who misuse the systems do occur.  
Another issue in the region is that Maguindanaon Muslim people, especially the poor, are frequently neglected 

by the (local) government; aid projects are seldom initiated in these communities. And if proje cts are set up, 
hardly ever they are owned by the Muslim people themselves. It is the intention of Taytayan Development 
Projects to set up a long-lasting project, wherein all the invested money turns to the poor  people and which is 

owned and operated by the Maguindanaon people themselves.  
 
The main next step for this project will be the fundraising. This is for now 

the bottleneck in the process. The people of Taytayan hope and pray that 
the funding is arranged within two years. It is assumed that the project 
can start in November/December 2009. In the meantime the focus will be 

on the organizing of the community to start already with the set up of the 
future water organization. Also some more technical research and design 
will be done, specifically to optimize the distribution network and the 

chlorination installation.  
 

 
 
  

What can you expect now?  
 
  - Fundraising by Taytayan (about 2 years) 
  - Assumed start of the project: 
    November / December 2009 
  - Community organizing 
  - Research by the LWUA 
  - Some more technical research 
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1. Objectives of the new water supply system 

1.1.  Introduction  

In the design process of the technical and organizational part of the new water supply system several (design) 
decision are made. These choices are based on the main purpose of the system as a whole, on its objectives. 

These goals are presented in this chapter.  

1.2.  Technical objective  

During the investigation phase of the water problem in Ambalgan it 

became clear that there was a big water shortage. The majority of the 
people living in the bottom part of the community often did not have 
water all day through and they could only tap thei r water at night. They 

could not rely a sufficient supply water ; often it was just a small stream .  
Other potable water projects in the region had frequently the same 
limitation: there is a water system, but the amount is unsatisfactory or 

the taste is bad. Some people in Ambalgan complaint during the survey 
about the quality of the water in a microbiological sense: they got 
diarrhea and suspected the water. Analyses afterwards made it clear 

that quality was not that bad, but could be improved much and that  it 
did not reach the WHO1 guidelines.   
 

Based on the this general problem description the technical objective for 
the new water supply system is:  

 
ñSupply of clean, reliable drinking water  for an affordable price, 
twenty-four hours a day, seven days a week, at a satisfactory 
pressure for all households in the distribution networkò 

1.3.  Organizational objective  

Organizing a water supply system is not something which goes naturally 

good. During the visit at s everal water supply systems it was observed 
that often the administrations were mismanaged. Damaged water 
meters and unclear financial situations resulted finally in a weak 

organized water system, where the maintenance was neglected.  
It is not uncommon th at the local politic ians use the water systems in a 
way it is no meant for.  

 
Another issue is the position of the Maguindanaon Muslim people in the 
region, especially the poor people in the community. It is observed that 

frequently they are neglected by the (local) government; aid projects 
are seldom initiated in these communities. And if projects are set up, 
hardly ever they are owned by the Muslim people themselves. mean 

 
It is the intention of Taytayan Development Projects to set up a long-

lasting project, wherein all the invested money turns to the poor  people 
and which is owned and operated by the Maguindanaon people 
themselves. Summarizing this all gives the following objective:  

 
ñAn independent, non-profit, financially healthy and sustainable 
organization, owned and operated by the Maguindanaoan people 
themselvesò   

                                              
1 World Health Organization 
** This sign means in the Philippine culture ómoneyô. The same gesture stands for óOKô, or ówell organizedô in a Western culture. Hence, it 
perfectly illustrates the organizational objective with both meanings.  

á 24/7 
C 
 

 2009 2010 2011 2012    2020   2040  
2050 

B 

* *  
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2. Technical design 

2.1.  Introduction  

This chapter presents the whole technical design for the new water supply system of the community of 
Ambalgan. As stated in the first chapter it is the objective of the technical design to develop a water s upply 

system which supplies clean, reliable drinking water, twenty -four hours a day, seven days a week, at a 
satisfactory pressure for all households in the distribution network . All different parts of the whole system are 
presented and discussed. The purpose of this chapter is to give a clear overview of the design and a reliable 

cost estimation of the whole project.  

2.2.  General description final solution  

In the first phase of this project ten alternatives for a new water 

supply system for t he barangay Ambalgan were developed. When 
the investigation part was completed, all options were presented 
and discussed with the community. One alternative was chosen 

as the preferred solution for the water shortage 2.  
 
The final solution consists of a new to construct, second, deep 

well. Together with this deep well a water tower will be build in 
order to supply the water at a preferable pressure at the house -
yard connections in the community.  

 
The location of the new deep well and the water tower is 

somewhere in the bottom half of the community, where the 
biggest water shortage occurs. The new system will operate 
independent from the existing water system. Hence new infrastructure will also be part  of the new water supply 

system. Obviously a water system will only last and supply at sufficient quality through the time when the 
system is operated and maintained properly. Therefore a good operation and maintenance plan with all its 
aspects is described to ensure a sustainable solution. 

 
Initially the system will supply the bottom half of the community, to solve the present water shortage. But the 
system is also designed to serve the (future) expansion parts of Ambalgan. The specific details are presented in 

paragraph 2.4 of this chapter.  

2.3.  Starting points  

A new system is based on some essential decisions and starting points on different aspects. This base is 

described in this paragraph.  

2.3.1. Design period 

The design period determines the final demand which is based on the estimated population at the end of this 

period, which is the main starting point for the system.  Typical design periods for water intake works and 
treatment plants are 10 years and 25 years for distribution networks 3. 
 

It is chosen to design the capacity of the deep well and the water tower for a period of 10 years. The quality of 
the materials of the distribution network will be designed for a period of 25 years. However the capacity of the 

distribution network will also be designed for 10 years, b ecause it is simply impossible to estimate which 
expansion plans there will be after more than 10 years. Obviously it is tried to keep as much margin as possible 
in the distribution network, as long as the budget can afford it.  

 
It will take some time bef ore the projects is actually started. At the time of writing (2007) it is expected that the 
construction will start after two years, in the year 2009. Therefore the design period is from 2009 to 2019.   

                                              
2 See the investigation part of this report for all alternatives, the discussion and the final reasons for these choice 
3 Small Community Water Supplies, Chapter 4, page 66 

Figure 1.1 final solution: a complete new well  

to barangay  

Figure 2.1 the final solution: a new deep well  




