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 Summary  
 

One-fifth of the world’s population had to deal with water shortages (Nations, 2015).  In the future 

these problems will became bigger, also for Iloilo City. The city Iloilo is divided in 180 barangays 

(living communities).For the six of these barangay help is really needed because they are located 

near the coasts in combination with a high population density. This combination makes them  

vulnerable for water related hazards. A research was conducted to provide these barangays with 

knowledge about how they can improve their water supply system.  

The main source for non potable water for the citizens of this six barangays are shallow wells. This 

wells extract water from the upper groundwater layer. The last decades the salinity of this water is 

increasing due to the sea level rise and over extraction. Another problem is the increasing amount of 

paved surfaces. The rainwater is not longer able to infiltrate. This decreasing re-charge of the 

groundwater in combination with the over extraction caused by the population growth results in an 

area that has less excess to water (Arcadis, 2016).  

In potential there is enough water supply everyone to provide the citizens with potable an non 

potable water during the whole year. The shortages are caused by the way how the water is 

management. The issues are the accessibility, price and quality. To provide everybody with enough 

water of an acceptable quality for now and in the future, it is necessary to take measures. These 

measures should create a robust water supply system that can provide the barangays with water for 

now and in the future.   

Rainwater harvesting and re-infiltration are the most achievable and efficient measures.                       

A combination of this two measures is the base of an resilient and sustainable water supply system 

that can provide all citizens of six coastal barangays with enough water of an acceptable quality. The 

basic principle of this idea is collect it first. When it is too much, store it into the ground. The last step 

is to release it, because after releasing the water is not longer useable.                                                    

So Collect it, Store it, Release it. 

 

 

 

 

 

 

 

 

 

Figure 1  Catch IT, Store IT, Release IT 
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1 Introduction 
 

1.1 Background  
Turning the faucet open is the start of an unlimited flow of water. But the this easy access of water is 

not naturally for everyone in the Philippines. They had to deal with water shortages during summer 

(USAID, 2016).  

In the future these problems will became bigger for Iloilo City due to the population growth and 

climate change. The city Iloilo is divided into 180 barangays (living communities), for the six of these 

barangays help is really needed because they are located near the coasts in combination with a high 

population density. This combination makes them  vulnerable for water related hazards. The main 

water source of the citizens of these six barangays are shallow wells. These wells extract water from 

the upper groundwater layer. The last decade the salinity of this water is increasing caused by the 

sea level rise. Another problem is the increasing amount of paved surfaces. The rainwater is no 

longer able to infiltrate into the ground. This decreasing re-charge of the groundwater in 

combination with the over extraction caused by the population growth results in an area that has 

less excess to water (Arcadis, 2016).  To provide everybody with enough water of an acceptable 

quality for now and in the future, it is necessary to take measures. These measures should create a 

robust water supply system that can provide the barangays with water for now and in the future.   

 

  

Figure 1 Map of Iloilo city and research area (CPDO, 2017) 
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1.2 Research questions 
The main goal of the research is to provide the citizens of six coastal barangays in Iloilo City with an 

advice how they can improve the water supply system. To reach the goal of this project the following 

main question has been prepared: 

 
Which measures should be taken in six coastal barangays to create a sustainable and future proof  
water supply system that can provide the citizens with enough potable and non potable water for an 
acceptable price?  
 
 
To answer the main question there are a couple of sub questions. The sub questions collected the 
information that is needed to answer the main question and are the guidelines of this research. 
 
 

-  What quantity and quality of water is needed to provide the citizens of six coastal barangays for 

now and in the future with water? 

- What is the water quantity and quality delivered by the current water supply system?   

- What is the difference between the current water quantity and quality to fulfill the needs at this 

moment and in the future? 

-  What are the possible measures that can be taken to increase the quantity and quality of the 

current water supply system?  

-  What are possibly ways to implement realize the most achievable measures in the six coastal 

barangays?  
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1.3 Methodology 
 

To Answer the main question five stepping stones are used (see diagram 1). The first step was to 

make an estimation of the water that was needed for the way of living in the project area. To make 

this estimation a literature study has been done in combination with several interviews with citizens 

of the research area. The second step was to get an overview of the current water supply. To make 

this overview data was needed. To get this data field measurements where needed. The first step 

was to development of an android map to save the data during the measurements. The app send all 

the data automatically to the data base. After the measurements the database was use to generate 

maps with QGIS. The data of the first to steps compared results in an overview of the shortages per 

barangay. The fourth step was a literature study to the possible measures. The last step to came up 

with some best practices of the measures. Photoshop was used to create eight info graphics of the 

best practices.  

 
 

 

 
 

 

 

Diagram 1 Stepping stones for the research  

 

1.4 Reading Guide 
Paragraph 2 describes the different types of water and the quality and quality that is needed to live is 

the research are.  Paragraph 3 gives an overview of the actual water supply delivered by the different 

suppliers. Paragraph 4  Compare the needed water supply and the actual supply. This results in an 

overview of the shortages per barangay. Paragraph 5 gives an overview of the measures that are 

possible to create a robust water supply system. Paragraph 6 in an advice how the Iloilo City 

Government can implement the measures. 

 

1.5 Project boundaries 
The project had a time span of 12 weeks and took place from 6 November 2017 until 26 January 

2018. The project will not contain any actual activities to improve the system. The research area 

contains the following six coastal barangays: Santo Niño Sur, Santo Niño Norte, Calaparan, 

Calumpang , San Juan and Hinactacan.  
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2 Water needs for now and in the future  

 

This paragraph gives an answer on the following sub question:  What quantity and quality of water is 

needed to provide the citizens of the six coastal barangays for now and in the future? The first step 

to answer this question is to define the quantity and quality of the water that a person needs. After 

this a literature study was done to get an overview of the annual population. An overview of the 

annual population growth is shown to gives a reliable estimation of the future population. The data 

together results in an annual overview of the water that is needed and an estimation for the future.  

 

2.1 Water use  general 
 

The usage of water can be divided into two different types of water: Potable and non potable water. 

The potable water is only used for consuming  and cooking. Non potable water is used for various 

domestic purposes like: laundry, washing, dishes, watering plants, flushing toiled and other uses. Non 

potable water should be clear, odorless and not salty. For non potable water there are several names 

depending on the supplier. The most used terms are NAWASA  water (old name of MIWD) and deep 

well water (Actually water from shallow wells) 

The amount of water needed for a short term survival is 20 liters per person per day (PPPD). Three 

liter of this need to be potable water to keep yourself in a good condition (drinking and cooking). 

Domestic water is needed to take care of basic food and personal hygiene. For the medium term a 

water use of 70 Liters PPPD is needed (see figure 2). In the six coastal barangays there is a long term 

situation which is defined as an amount of water beyond 70 liters PPPD (World Health Organization, 

2013).  

 

 

 

The average intern 

 

 

 

In the  

 

 

Figure 2 Hierarchy of water requirements (after Maslow’s hierarchy of needs) 
(World Health Organization, 2013) 
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2.2 Water usages of the six barangays  
 

Several interviews on water usages were held in the six coastal barangays. The average use in the six 

coastal barangays is 103 liters PPPD. Only three liter of the total quantity that is used is potable 

water. The remaining 100 liters of non potable water are used in diverse ways (see diagram 2). 

 

 

Diagram 2 Water Use PPPD 

 

2.3 Current population  
 

This sub paragraph gives a schematic overview of the population and number of households per 

barangay in 2016 (see table 1).  

Table 1 Overview population and households in 2016 

 

1

2 5

7

8

9

10

60

Water Use per person per day (pppd)

Cooking 1 liter

Drinking 2 liter

Watering 5 liter

Sanitation 7 liter

Dishes 8 liter

Cleaning home 10 Liter

Laudry 10 Liter

Personal washing 60 Liter

Barangay Population Households Source 

Hinactacan 929 154 (Gatin, 2016) 

San Juan 14,369 3,315 (Enojado, 2016) 

Calumpang 15,150 5,525 (Roberto C. Nino, 2017) 

Calaparan 9,571 1,763 (Nava, 2017) 

Santo Niño Norte 5,185 1,712 (Dianalin, 2016) 

Santo Niño Sur 8,842 1,985 (Espinosa, 2016) 
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2.4 Population growth 
 

The population growth of Iloilo City was  1.49 % per year between 2000 and 2010. The growth has 

decreased to 1.02% between 2010 and 2015 (Philippines statistics authority, 2016). The population 

growth will level off after 2040 to 0.8% per year (USAID, 2016).  

 

2.5 Actual need of water 
 

The actual need of water is shown per barangay in liters per day. The calculation was made based on 

the number of citizens in 2016 multiplied by the actual water use (see table 2).  

Table  2 Actual total water use per barangay in liter/day 

 

2.6 Projected need of water   
To calculate the need, the future is defined as 2030. This choice has been made on base of the new 

Comprehensive Land Use Plan (CLUP) valid from 2020 until 2030, To calculate the total population, 

growth rate in 2030,  1.02% is used (see table 3).  

Table  3 Total water use per barangay in liter/day in 2030 

  

Barangay Population Potable water Non Potable water 

Hinactacan 929 2,781 92,700 

San Juan 14,369 43,107 1,433,699 

Calumpang 15,150 45,450 1,515,000 

Calaparan 9,571 28,713 957,100 

Santo Niño Norte 5,185 15,555 518,500 

Santo Niño Sur 8,842 26,526 884,200 

Barangay Population Potable water Non Potable water 

Hinactacan 1,226 3,678 122,600 

San Juan 18,960 56,880 1,896,000 

Calumpang 19,990 59,970 1,999,000 

Calaparan 12,629 37,887 1,262,900 

Santo Niño Norte 6,841 20,523 684,100 

Santo Niño Sur 11,667 35,001 1,166,700 
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3  Current water supply  
 

Paragraph three answers the following sub question: What is the water quantity and quality 

delivered by the current water supply system?  The first step to answer this question is to give an 

overview of the different forms of water supply. After this an overview of the current quantity and 

quality is given per barangay based on interviews, observations, field measurements and a literature 

study.  

 

3.1 Forms of water supply 
 

Deep/shallow well: Wells are the 

biggest water supplier in the research 

area (see figure 3 ). Most of the wells 

extract water out the upper aquifer 

(see figure 4). During  summer some 

wells do not have a sufficient water 

supply, in combination with salt 

intrusion. In the past the wells were 

used for potable and non potable 

water. The current situation is that  

only an estimated amount of 5% of 

the wells is used for potable water. 

The water in the wells is not safe 

anymore to drink. This has been mainly cause by leaks of septic tanks, fuel and other products.   

  

Figure 4 Conceptual geological profile from watershed to Iloilo city (Arcadis, 2016) 

 

Figure 3 Open concrete well 
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Rainwater harvesting is a source 

that is rarely used. There are a two 

harvesting installations that harvest 

rain. One harvest it from the roof of 

a school and the other one from the 

covers above sport a facility. Some 

households collect rain on a relative 

small scale to provide themselves 

with water. Water collected by rain 

is potable after a filtering process. 

However, most of the rainwater is 

used for domestic purposes because 

most people cannot afford a 

filter(see figure 5) 

 

Surface water supplied by the 

estuary  is seldom used, because 

the open sewerage and drainage 

systems that flows into the estuary  

and pollutes the water. Some 

estuary  water is used for domestic 

purposes like cleaning the floor and 

streets (see figure 6). 

 

 

 

Refill stations are the biggest 

drinking water suppliers in the 

region. The water is extracted by 

wells and purified. Most of the 

water is delivered by a truck and 

extracted and purified at another 

location. Some refill stations have 

there one well and purification 

installations. The water sold by refill 

stations is drinkable. The price vary 

from 10-20 peso per plastic 

container of 20 liter. (see figure 7) 

Figure 5 Rainwater harvesting installation in project area 

Figure 6 The Batiano Estuary  

Figure 7 One of the Refill Stations 
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Water companies: The MIWD is the biggest water supplier in the region. But only 40 percent of the 

citizens of Iloilo City are connected (see figure 8).  The water supply by MIWD is not always sufficient 

caused by leaks in the system. The leaks are mostly caused by the maintenance and construction of 

the road because are located under the roads (see figure 9). The water is potable according to the 

MIWD, but the most citizens do not trust the water.  

  

Figure 8 Water Surface Map Iloilo City (USAID, 2016) 

 

Figure 9 Pipes MIWD in Iloilo (MIWD, 2014) 
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3.2  Hinactacan 
 

This sub paragraph gives an overview of the amount of water supplied by the different suppliers  (see 

table 4). 

Deep/shallow well:  During the field measurements 4 closed wells have been mapped . All the wells 

have a sufficient water supply during to provide the 929 citizens with non potable water all year 

round. During the summer the wells had to deal with salt intrusion. The quality delivered by the wells 

is good enough for domestic purposes, but there are some problems for laundry purposes because 

the brown/red color.  

Rain harvesting: A couple of small rainwater harvesting installations have been constructed by the 

owners of the houses. These harvest installations have an estimated surface of 200m2 together and a 

potential water supply of 400,000 liters per year based on 2,000 mm rainfall per year. The water is 

not filtered en only used for domestic purposes.  

Surface water: The Jaro River is the only supplier of surface water in this area. The Jaro river is 

flowing all year round. The water is seldom used due to the high salinity .  

Water companies: There are no companies that supply Hinactacan by pipes (USAID, 2016). Some 

water is supplied by trucks. The amount of water that is delivered is unknown.  

Refill stations: No water refill stations are present in Hinactacan. The citizen buy mineral water in the 

refill stations located in the adjacent barangays. The water supplied by those refill stations is safe and 

delivered in blue cans of 20 liter. The price of a can is 15 peso at the refill station and 25-30 delivered 

at home. The source of the water is an unknown deep well in another area.  

 

 Installation Estimated Total amount per 
year (liter) 

Wells 4 closed wells 33,000,000 (estimation) 

Rain harvesting 200 m2 400,000 (estimation) 

Water companies Truck 500,000 (estimation) 

Refill stations Plastic container 1,000,000 (estimation) 

Total  34,925,755 (based on use 
multiplied by citizens)  

Table 4 Overview water supply Hinactacan 
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3.7  San Juan 
 

This sub paragraph gives an overview of the amount of water supplied by the different suppliers  (see 

table 5). 

Deep/shallow well:  During the field measurements 245 wells have been mapped (see appendix 1) . 

Most of these wells has a sufficient water supply during the hole year to provide the 14,369 citizens 

with non potable water. In summer the ground water table is lowering (see appendix 1). Some of the 

shallower wells do not have a sufficient water supply during this season. Along the coast line some of 

the wells had to deal with salt intrusion. The quality delivered by the wells is good enough for 

domestic use purposes except from the wells with salt intrusion. 

Rain harvesting: The rain that falls on the roof of the gym is harvested . This harvesting installation 

has a surface of 1,000m2 and an potential water supply of 2,000,000 liters per year based on 2.000 

rainfall per year. The water is after filtering used to provide the citizens of San Juan with potable 

water. They pay 8 peso per plastic container of 20 liter that is used for the maintenance of the 

installation. Behind the organized harvesting on a big scale there are a couple of small harvesting 

systems build by the citizens with an total estimated supply of 300.000 liters per year.  

Surface water:  The Batiano estuary  is the only supplier of surface water in this area. The Batiano 

estuary  is flowing year round. The water is seldom used due to the smell and color. The water is 

polluted by the drainage and sewerage water that flows into the estuary .  

Water companies: The MIWD supplies San Juan (USAID, 2016). However the supply is intermittent 

and the citizens are still subsidiary of the deep wells. The amount of water that is delivered is 

unknown.  

Refill stations: Seven refill stations deliver the mineral water in this area. The water supplied by 

those refill stations is safe and delivered in blue cans of 20 liter. The price of a can is 15 peso and the 

source of the water is an unknown deep well in another area.  

 

 Installation Estimated Total amount per 
year (liter) 

Wells 56 closed wells  
189 open wells 

500.000.000 

Rain harvesting 1.150 m2 2,300,000 (estimation) 

Water companies MIWD Pipes, Truck 30,000,000 

Refill stations 7 Stations 15,000,000 

Total  540,202,555 (based on use 
multiplied by citizens) 

Table 5 Overview water supply San Juan 
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3.6 Calumpang 
 

This sub paragraph gives an overview of the amount of water supplied by the different suppliers  (see 

table 6). 

Deep/shallow well:  During the field measurements 451 wells have been mapped (see appendix 2). 

Most of these wells has a sufficient water supply during the hole year to provide the 15,150 citizens 

with non potable water. In summer the ground water table is lowering (see appendix 2). Some of the 

shallower wells do not have a sufficient water supply during this season. Along the coast line some of 

the wells had to deal with salt intrusion. The quality delivered by the wells is good enough for 

domestic use purposes except from the wells with salt intrusion. 

Rain harvesting: A couple of small rainwater harvesting installations have been constructed by the 

owners of the houses. These harvest installations have an estimated surface of 200m2 together and a 

potential water supply of 400,000 liters per year based on 2,000 mm rainfall per year. The water is 

not filtered en only used for domestic purposes.  

Surface water:  The Batiano estuary  is the only supplier of surface water in this area. The Batiano 

estuary  is flowing year round. The water is seldom used due to the smell and color. The water is 

polluted by the drainage and sewerage water that flows into the estuary .  

Water companies: The MIWD supplies San Juan (USAID, 2016). However the supply is intermittent 

and the citizens are still subsidiary of the deep wells. The amount of water that is delivered is 

unknown.  

Refill stations: Seven refill stations deliver the mineral water in this area. The water supplied by 

those refill stations is safe and delivered in blue cans of 20 liter. The price of a can is 15 peso and the 

source of the water is an unknown deep well in another area.  

 

 

 Installation Estimated Total amount per 
year (liter) 

Wells 185 closed wells  
266 open wells 

480,000,000 (estimation) 

Rain harvesting 200 m2 400,000 (estimation) 

Water companies MIWD Pipes, Truck 35,000,000 (estimation) 

Refill stations 6 Stations 17,000,000 (estimation) 

Total  569,564,250 (based on use 
multiplied by citizens) 

Table 6 Overview water supply Calumpang 
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3.5  Calaparan 
 

This sub paragraph gives an overview of the amount of water supplied by the different suppliers  (see 

table 7). 

Deep/shallow well:  During the field measurements 133 wells have been mapped (see appendix 3). 

Most of these wells has a sufficient water supply during the hole year to provide the 9,571 citizens 

with non potable water. In summer the ground water table is lowering(see appendix 3). Some of the 

shallower wells do not have a sufficient water supply during this season. Along the coast line some of 

the wells had to deal with salt intrusion. The quality delivered by the wells is good enough for 

domestic use purposes except from the wells with salt intrusion. 

 Rain harvesting: A couple of small rainwater harvesting installations have been constructed by the 

owners of the houses. These harvest installations have an estimated surface of 200m2 together and a 

potential water supply of 400,000 liters per year based on 2,000 mm rainfall per year. The water is 

not filtered en only used for domestic purposes.  

Surface water:  The Batiano estuary  is the only supplier of surface water in this area. The Batiano 

estuary  is flowing the whole year. The water is seldom used because the smell and color. The water 

is polluted by al the drainage and sewerage water that flows into the estuary .  

Water companies: The MIWD don’t supply Calaparan (USAID, 2016). An unknown number of other 

companies delivers water per truck.  

Refill stations: Five refill stations deliver the potable water in this area. The water supplied by those 

refill stations is safe and delivered in blue cans of 20 liter. The price of a can is 15 peso and the source 

of the water is an unknown deep well in another area. 

 

 

 Installation Estimated Total amount per 
year (liter) 

Wells 65 closed wells  
68 open wells 

330,000,000 

Rain harvesting 200 m2 400,000 

Water companies Truck 20,000,000 

Refill stations 5 Stations 10,000,000 

Total  359,821,745 (based on use 
multiplied by citizens) 

Table 7 Overview water supply Calaparan 
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3.4  Santo Niño Norte 
 

This sub paragraph gives an overview of the amount of water supplied by the different suppliers  (see 

table 8). 

Deep/shallow well:  During the field measurements 133 wells have been mapped (see appendix 4). 

Most of these wells has a sufficient water supply during the hole year to provide the 5,185 citizens 

with non potable water. In summer the ground water table is lowering (see appendix 4). Some of the 

shallower wells do not have a sufficient water supply during this season. Along the coast line some of 

the wells had to deal with salt intrusion. The quality delivered by the wells is good enough for 

domestic use purposes except from the wells with salt intrusion. 

Rain harvesting: The rain that falls on the roof of the school is harvested. This harvesting installation 

has a surface of 300m2 and a potential water supply of 600,000 liters per year based on 2,000 rainfall 

per year. The water is used to provide the school with water. The water is not filtered and only used 

for domestic purposes. Behind the organized harvesting on a big scale there are a couple of small 

harvesting systems build by the citizens with a total estimated supply of 300,000 liters per year.  

Surface water:  The Batiano estuary  is the only supplier of surface water in this area. The Batiano 

estuary  is flowing year round. The water is seldom used due to the smell and color. The water is 

polluted by the drainage and sewerage water that flows into the estuary .  

Water companies: The MIWD supplies Santo Niño Norte (USAID, 2016). However the supply is 

intermittent and the citizens are still subsidiary of the deep wells. The amount of water that is 

delivered is unknown.  

Refill stations: Four refill stations deliver the mineral water in this area. The water supplied by those 

refill stations is safe and delivered in blue cans of 20 liter. The price of a can is 15 peso and the source 

of the water is an unknown deep well in another area.  

 

 Installation Estimated Total amount per 
year (liter) 

Wells 37 closed wells  
96 open wells 

175,000,000 

Rain harvesting 450 m2 900,000 

Water companies MIWD Pipes, Truck 12,000,000 

Refill stations 4 Stations 6,000,000 

Total  194,930,075 (based on use 
multiplied by citizens) 

Table 8  Overview water supply Santo Niño Norte 
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3.3  Santo Niño Sur 
 

This sub paragraph gives an overview of the amount of water supplied by the different suppliers  (see 

table 9 ). 

Deep/shallow well:  During the field measurements 264 wells have been mapped(see appendix 5). 

Most of these wells has a sufficient water supply during the hole year to provide the 8,842 citizens 

with non potable water. In summer the ground water table is lowering (see appendix 5). Some of the 

shallower wells do not have a sufficient water supply during this season. Along the coast line some of 

the wells had to deal with salt intrusion. The quality delivered by the wells is good enough for 

domestic use purposes except from the wells with salt intrusion. 

Rain harvesting: A couple of small rainwater harvesting installations have been constructed by the 

owners of the houses. These harvest installations have an estimated surface of 200m2 together and a 

potential water supply of 400,000 liters per year based on 2,000 mm rainfall per year. The water is 

not filtered en only used for domestic purposes.  

Surface water:  The Batiano estuary  is the only supplier of surface water in this area. The Batiano 

estuary  is flowing year round. The water is seldom used due to the smell and color. The water is 

polluted by the drainage and sewerage water that flows into the estuary .  

Water companies: The MIWD don’t supply Santo Niño Sur (USAID, 2016). Previously they are 

supplied by the with a MIWD connection but the pipes are not longer operating. An unknown 

number of other companies delivers water per truck.  

Refill stations: three refill stations deliver the mineral water in this area. The water supplied by those 

refill stations is safe and delivered in blue cans of 20 liter. The price of a can is 15 peso and the source 

of the water is an unknown deep well in another area.  

 

 

 
 

Installation Estimated Total amount per 
year (liter) 

Wells 189 closed wells  
75 open wells 

290,000,000 

Rain harvesting 200 m2 400,000 

Water companies Truck 20,000,000 

Refill stations 3 Stations 10,000,000 

Total  332,414,990 (based on use 
multiplied by citizens) 

Table  9 Overview water supply Santo Niño Sur 
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4 Difference between current water supply and needs  
 

This paragraph gives an answers the following sub question: What is the difference between the 

current water quantity and quality to fulfill the needs at this moment and in the future? To answer 

this question a literature study has been done. Besides this literature study three interviews and 

several field measurements were done. This results in a general overview of the shortages. After this 

general overview the results were ordered per barangay and divided by the different suppliers.  

 

4.1 Shortages in general 
Potentially there is enough water to supply everyone. The accessibility, price, quality and the 

sustainability of the extraction are responsible for the shortages. The shortages are divided in the 

supply of potable and non potable water. 

 

Potable 

Only three of the six barangays have a MIWD connection. And only a small amount of these 

households are connected to the water supply system. Which results in less access to potable water. 

The prices of the potable water delivered by the MIWD is 15,9 peso per 1000 liter. The price of the 

potable water by the refill stations varies from 10 to 20 peso per plastic container of 20 liter. Besides 

these cost there are costs for the delivery when you are not able to pick it up by yourself. Not all 

citizens are able pay buy this water. This results in consuming with an unsafe source as shallow wells 

and surface water. Many diseases are caused by the drinking of this water but they take the risk 

(Magsuci, 2017). 

 

Non Potable 

During the field measurements 1226 wells have been mapped (see appendix 6). These wells supply 

the citizens of six coastal barangays with water for domestic use.  A law describes that you need to 

pays a small amount of money per cubic meter extracted water. The actual situation is that not 

everyone pay this tax. This results in a uncontrolled and over extraction of the groundwater sources 

(see appendix 7). The effect of extraction are resulting in shortages during summer (april-august). 

Salt water intrusion occurs in the wells near the ocean and estuary s.  Caused by the shortages some 

citizens buy water extract out another area. Trucks deliver this water for a with a price that varies 

from 100-1000 peso per cubic meter. These huge variations are caused by the difference in distance 

between the source and the household. 
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4.2 Shortages per barangay 
This paragraph gives a overview of the shortages per barangay. The shortages are divided in potable 

and non potable water.  

 

Hinactacan (No MIWD connection) 

Potable: There is no MIWD connection or refill station. The citizens need to buy potable water by an 

refill station in another barangay for 15 peso. But this place is more than one kilometer from 

Hinactacan. So the most people rely in the delivery per tricycle for 35 peso per plastic water 

container.  The shortages is drinking water for an acceptable price.  

Non potable:  The wells deliver enough water but the water is colored and salty. Supply by truck is 

expensive because the remote location and the unpaved roads.  The shortage is non potable water 

from an acceptable quality.  

 

San Juan  (MIWD connection) 

Potable:  Some households are supplied by MIWD. Other citizens are supplied by a rainwater 

harvesting installation. The Price is 8 peso per plastic container of 20 liter. The supply is efficient 

during the wet season. In the dry period citizens are dependent on the refill stations where they can 

buy the plastic containers for 15 peso. No shortages potable water for an acceptable price. 

Non potable:  The main source of the domestic water use are wells. Beside this supply there are 

several companies who deliver water by trucks for an average of 93 peso per 1000 liter. Near the 

coast some wells had to deal with salt intrusion during summer. Near the estuary  some households 

who are relay on the use of a community well.  Shortages of water from an acceptable quality.  

 

Calumpang  (MIWD connection) 

Potable:  Calumpang is connected to MIWD. The people rely on the refill stations, where they can 

buy the plastic containers for 15 peso. Some of the citizens are received a small filter to filter the 

deep well water. A shortages for the citizens who are not able to go carry the heavy cans and who 

are not able to pay the transport cost.  

Non potable:  The main source of the domestic water use are wells. Beside this supply there are 

several companies who delivers water by trucks for an average of 5 peso per plastic container. Some 

of the wells are flooded by the estuary  during the wet season. There is no water shortage in 

Calumpang, but the citizens extract more water than the maximum sustainable yield.  
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Calaparan (No MIWD connection) 

Potable: Calaparan is not supplied by the MIWD connection. The citizens of these barangays are 

dependent on the refill stations to get drinking water. The price of this water is 15-20 peso per plastic 

container of 20 liter. There is no shortage but the price is still high for people who are dependent on 

a delivery at home.  

Non Potable: Wells are the main source of the water for domestic use. Some of the citizens are 

supplied by a truck. The prices vary between 150 and 500 peso per cubic meter. Near the coast some 

wells had to deal with salt intrusion during  summer. Some households that are located near the 

estuary  relay on the use of a community well. At the roof of the school a rain water harvesting 

installation is installed a couple of years ago. They use it only for domestic purpose because the costs 

of the water test and maintenance of the installation.   

 

Santo Niño Norte (MIWD connection) 

Potable:  Santo Niño Norte is connected to MIWD. The people who are not connected rely on the 

refill stations, where they can buy the plastic containers for 15-20 peso. So there is a shortage for the 

citizens who are not able to go carry the heavy cans and who are not able to pay the transport cost. 

Some of the citizens have received a small filter to filter the deep well water.  

Non Potable: Wells are the main source of the domestic water, they needs are fulfilled by the water 

extract by wells. Some of the citizens are supplied by a truck. The prices vary between 150 and 500 

peso per cubic meter. Near the coast some wells had to deal with salt intrusion during the summer. 

Near the estuary  there are some households who are relay on the use of a community well. At the 

roof of the school a rain water harvesting installation is installed a couple of years ago. They use it 

only for domestic purpose because the costs of the water test and maintenance of the installation.   

 

Santo Niño Sur (No MIWD connection) 

Potable: In Santo Niño Sur there is no MIWD connection. The citizens of these barangays are 

dependent on the refill stations to get drinking water. The price of this water is 15-20 peso per plastic 

container of 20 liter. There is no shortages but the price is still high for people who are dependent on 

a delivery at home.  

Non Potable: Wells are the main source of the water for domestic use. Some of the citizens are 

supplied by a truck. The prices varies between 150 and 500 peso per cubic meter. Near the coast 

some wells had to deal with salt intrusion during the summer. Some households that are located 

near the estuary  relay on the use of a community well.  
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5 Possible measures 
This paragraph answer the following sub question: What are the possible measures that can be taken 

to increase the quantity and quality of the current water supply system? To answer this question an  

overview is given of the measures that can be taken to increase the quantity and quality of the 

current water supply system. 

5.1 New deep well 
The 1226 wells located in de barangays extract water from the first aquifer. The second aquifer has a 

depth which ranges from 50m to 75m according to the GMP (National Water Resources Board, 2011) 

and from 75m to 300m according to Smith (Smith, 1915). One of the possible measures to increase 

the quantity and quality of the current water supply is to drill a new deep well in the second aquifer 

(Arcadis, 2016). 

5.2 MIWD connection 
Three of the six coastal barangays of this research do not have a MIWD connection. In the three 

barangays which have a connection not all households al connected. One of the possible measures to 

increase the quantity and quality of the current water supply is to construct new main pipes and 

household connections (Magsuci, 2017). This pipelines can be main pipeline or house connections. 

Another option are prepaid water tap point. This tap point is similar to the tap point where you can 

fill a plastic with water. The different is that this tap point are connected with a pipe. This tap points 

can be used to fill the plastic containers of 20 liter.  

5.3 Rainwater harvesting 
More water falls in a shorter time due to the climate change. The expectation is that the total 

amount of rainfall increase with a couple of mm until 2030. In San Juan a rainwater harvesting 

installation is built above the gym. The water is sold for 8 peso per plastic container of 20 liter 

(LUMANOG, 2017). The yields are used to maintain the installation and to check the water quality 

twice a year. The maintenance of the installation can be done by local people (Morrison, 2017). The 

other barangays have possibilities to implement a similar installation.  

5.4 Recharging of wells 
Salt intrusion is one of the main quality issues in the wells near the coast and ocean. Enough pressure 

is needed to prevent the first aquifer 

from salt intrusion. This pressure is 

created by the ground water. In the 

current situation a significant amount of 

rainwater falls on a paved service and 

streams in the ocean. One of the possible 

measures to increase the quantity and 

quality of the current water supply is to 

re-infiltrate the rainwater with 

infiltration crates (see figure 10). 

  
Figure 10 Infiltration to recharge groundwater (Climatehotmap, 2016) 
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6 Realization of measures 
 

This paragraph answers the following sub question: What are the possible ways to implement the 

most achievable measures in the six coastal barangays? To answer this question an explanation and 

motivation of the most achievable measures is given. These measures are represented in a couple of 

info graphics. This info graphics gives an impression of the best practice for this measurements.  

 

6.1 Motivation measures 
 

The MIWD is working on the 

(re)construction of the pipe 

lines to supply the six coastal 

barangays. The source of the 

water is a mix of deep well and 

surface water. New deep wells 

are a possible measure, but 

the water needs to be 

transported with expensive 

lines and the resources are 

limited. Against it, the 

rainwater is already on the 

right spot and as far as we 

know it is unlimited resource. 

The  average rainfall of 

2000mm per year is a huge 

potential water source (USAID, 

2016). It can be harvest or 

used for the recharging of the 

wells (see figure 11 and 12). 

The principle of this measure is 

to first try to keep the water in 

the area before it is discharged 

into a estuary  or ocean. In the 

current situation most of the 

water flows directly into the 

estuary  or ocean caused by 

the huge percentages of paved 

surfaces.  

 

Figure 11 Ground Water Recharge Potential 

Figure 12 Rainfall Baseline Research Area 
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6.2 Re-Infiltration (Non potable water) 
 

In the actual situation the 1229 wells extract an estimated amount of 5,000,000 liter water per day.  

this over extraction the re-infiltration is minimal caused by the paved surfaces. The rainwater flows 

directly in the Iloilo Strait or the Batiano estuary . This results in a lowering of the groundwater table. 

In the future the lowering increasing through climate change and a growing extraction because the 

population growth. The result is less access to water and a degradation of the quality caused by salt 

intrusion in combination with wet surfaces (see figure 13 and 14). 

 

 

 

 

 

  

 

 

A solution to prevent the upper groundwater layer from salt water intrusion is re-infiltration. A huge 

potential of 2000mm rainfall per year in other words 2000 liter per square meter (USAID, 2016). To 

let these water infiltrate space is needed but space is  the limited factor because the area is heavily 

built up already. To solve the problem a technical measure is needed. The solution is infiltration 

crates. These crates can store the water. The benefits are no space needed, small investments costs, 

easy to build and maintain. The result is a dry and clean place due to the storage capacity and 

covering of the crates by stones. Besides this measure there are opportunities to harvest the first 

flush that falls from the roof to use for domestic purposes (see figure 15 and 16). To protect the soil 

from infiltration of oil and detergents the location and regulation are important. 

Figure 13 and 14 actual situation with no infiltration 

Figure 15 and 16 New situation with re-infiltration 
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 6.3 Rainwater harvesting (potable water) 

Only a small amount of the rain is harvestested in the annual situation. The rain is harvested by home 

made systems and only suitable for mostly used for domestic purposes. The instalaton in San Juan is 

the only one who delivers water from a potable quality. At the other instalations there is no filter or 

the filter is not operative due to lack of knowledge about the maintenance. Besides thet had to deal 

with a the less  availability of spare parts. The potential is a huge amount of 2000 liters drinkable 

water per square meter flowing into the ocean or estuary  (see figure 17 and 18).  

 

 

 

 

 

 

 

 

 

 

In the new situation a roof is used or created that collects the rainwater. The water is collected and 

transported by  pipes to a water tank. Purification is needed to make the water potable. The water 

can be sold for a price between 8 peso per plastic container of 20 liter with an prepaid water tap 

point. The yields are used to maintain the instalation and to save money to replace te instalation. 

During heavy rainfalls it is possible that the tank is full. The overflow in combination with in-filtration 

crates lets the water infiltrate in the ground (see figure 19 and 20).  

  

Figure 17 and 18 Actual situation lost of rainwater 

Figure 19 and 20 New situation collecting of rainwater  
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Conclusion  
 

This conclusion gives an answer on the following research question: Which measures should be taken 
in six coastal barangays to create a sustainable and future proof water supply system that can 
provide the citizens with enough potable and non potable water for an acceptable price?  
 
In potential there is enough water supply everyone to provide the citizens with potable an non 

potable water during the whole year. The shortages are caused by the way how the water is 

management. The issues are the accessibility, price and quality.  

Accessibility: Most citizens has less access to potable water. Some of them need to travel more than 

one kilometer to buy a plastic container with potable water. Their attainability of non potable water 

is good during the wet season. The in total 1226 wells there is always a well near your household. 

During the dry season some wells had a water shortages caused by the paved surfaces. They deprives 

the rainwater to change to recharge the wells. Other options are the MIWD and truck delivery. But 

only 3 of the 6 barangays have an MIWD connection.  

Price: When you live near the rainwater harvesting installation in San Juan the price of potable water 

is 8 peso per plastic container. But when you are a senior citizen in Hinactacan and you are not able 

to carry the water for more than one kilometer you need to pay 15 peso for a plastic container and 

15-20 peso for the delivery (total 30-35 peso per plastic container). So the prices are fluctuating from 

400 to 750 per cubic meter potable water (see table 10). This is really expensive compare to 

European countries. In the Netherlands the price of potable water delivered at home for 50,4-76,8  

peso per cubic meter (Vitens, 2016)(Based on prices of 2016 with the current exchange rate of €1 = 

61 peso). The non potable water is free in the wells and the water delivered by the MIWD or Truck 

are not too expensive.  

*MIWD Water is potable according to MIWD (Magsuci, 2017), but the main use of this water is for domestic purposes.   

Table 10 Price different water sources        

Quality: The water quality of the water sold at the refill stations meet the Philippine National 

Standards Of Drinking Water. So this water is potable and safe to drink. The rainwater harvesting 

installation is the only installation that produce potable water. The other harvesting installations 

delivers water for domestic purposes (non potable). The water of the wells is in general not safe to 

drink caused by leaking of septic tanks and infiltration of detergents and oil. The water of the MIWD 

and trucks is mostly used for non potable purposes and is clear without a smell.   

 

  

Potable water source Price per plastic 
container (20 
Liter) 

Price Plastic 
container water 
(1000 liter) 

Non potable water 
source 

Price per cubic 
meter (1000 Liter) 

Rainwater harvesting  8 peso 400 Well  0 Peso  

Refill Station 10-20 peso  500-1000 *MIWD 15,9 peso 

Delivery Refill station 30-35 peso  1500-1750 Truck 95 peso (average) 
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Recommendations 
 
 
 
Rainwater harvesting and re-infiltration are needed to provide the citizens of six coastal barangays  
for no and in the future with potable and non potable water. A combination of these two measures is 
the base of an resilient and sustainable water supply system that can provide all citizens of six coastal 
barangays with enough water of an acceptable quality.  
 

The recommendations are divided is two general recommendations and a recommendation per 

barangay 

General 

- To provide the citizens of six coastal barangays in Iloilo City with potable water for a good 

price (less than 10 peso per plastic container of 20 liter) rainwater harvesting is the most 

feasible measure. For the realization of a new rainwater harvesting installation in one of the 

coastal barangays the Iloilo City Government should be work together with Sign post 

International, because this nongovernmental organization built already an successful 

rainwater harvesting installation in this area. The selling of the water can cover the 

maintenance costs of the installation. The water can be sold by a prepaid water tap.  

- To provide the citizens of six coastal barangays in Iloilo City with non potable water small 

scale rainwater harvesting in combination with re-infiltrations is needed. This re-infiltration 

keeps the salt intrusion away and recharge the wells. The re-infiltration must be 

implemented in CLUP 2020-2030 and can be combined with blue green zones. The basic 

principle of the water management should be: Collect it, Store it, Release it instead of : 

Release it, Store it, Catch it 

 

Barangays  

Barangay Re-infiltration Rainwater harvesting Location 

Hinactacan  x Above open basketball field neat barangay 
hall 

San Juan x  Zone: 1A and 1B, Near wells who had to 
deal with salt water intrusion 

Calumpang  x Above basketball field near the border with 
San Juan 

Calaparan x  Coastal zone near the wells who had to 
deal with salt water intrusion 

Santo Nino Norte  x Possibilities to make water of harvesting 
installation potable. 

Santo Nino Sur x x Coastal zone near the wells who had to 
deal with salt water intrusion. Use roof of 
gym near the eastern border. 

Table 11 Measure per barangay 
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Appendix  

Appendix 1 Map of wells in San Juan 
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Appendix 2 Map of wells in Calumpang 
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Appendix 3 Map of wells in Calaparan 
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Appendix 4 Map of wells in Santo Nino Norte 
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Appendix 5 Map of wells in Santo Nino Sur



Appendix 6  Map of wells in research area
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Appendix 7 Map of wells in research area 

 
 


