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Abstract— This study compared the quality of tap water given by the Cabanatuan City Water District – 

Prime Water Cabanatuan to replenished filtered water and bottled water obtained from water refilling 

stations. Water samples, in particular, had been tested in the lab for microbiological, physical, and 

chemical quality. Parameters include heterotrophic plate count, total coliform, thermotolerant 

coliform/Escherichia coli, total dissolved solids, pH, and turbidity. It was found that water supplied by 

Cabanatuan City Water District – Prime Water Cabanatuan City is cheaper, safe, and passed the 

Philippine National Standards for Drinking Water of 2017 compared to bottled water samples from 

refilling stations. However, despite the availability of potable water provided by the city water district, it is 

difficult to convince the public to adopt the behavior of drinking tap water instead of bottled or refilled 

purified water. 
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I. INTRODUCTION 

Water is required for the survival of living organisms and 

the planet's long-term viability. People will spend 

whatever it takes to get clean drinking water since it is a 

basic need for survival. The local corporate body that 

operates and maintains a water supply system in one or 

more provincial cities or municipalities is known as a 

water district or a water utility. “Residents and properties 

within the boundaries of water districts are responsible for 

acquiring, installing, improving, maintaining, and running 

water supply and distribution infrastructure for domestic, 

industrial, municipal, and agricultural applications and 

water districts are responsible for ensuring that their 

concessionaires have access to safe drinking water” [1]. 

However, the threat of contaminated water has always 

existed. Purchasing bottled water and drinking water from 

refilling stations has become a standard method of 

acquiring clean and safe drinking water in the Philippines. 

This condition exists not just in locations where water 

utility pipelines do not reach, but also in areas where water 

district service is provided. Some people use tap water for 

daily tasks and cleanliness, but they prefer bottled or 

purified water for drinking. According to new research 

from WHO and UNICEF, universal access to safe drinking 

water, sanitation, and hygiene is a human right included in 

the 2030 Sustainable Development Goals, but it can only 

be achieved if countries monitor and manage affordability 

(WHO, 2021) [2]. “The Philippine National Standards for 

Drinking Water are followed by local water districts and 

water refilling stations, and the latter is supervised by the 

Local Government Unit. Furthermore, only an enterprise 
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with a current Food and Drug Administration (FDA) 

License to Operate (LTO) is permitted to prepare bottled 

water for trade or commercial distribution. (DOH AO 18-

A, 1993)” [3]. The use of purified water as a source of 

drinking water has increased over time (CCWD Customer 

Satisfaction Survey, 2006-2020) [4], and it is critical to 

quantify the economic impact on Cabanatuan City 

families. While there have been studies comparing the 

quality of tap versus bottled water, none have yet been 

conducted in the City of Cabanatuan to compare the 

quality and cost of bottled water sold in refilling stations to 

tap water supplied by the local water utility. The general 

objective of this research is to compare the quality and cost 

of tap water of Cabanatuan City and bottled water from 

refilling stations. Hence, a comparative study was 

conducted to describe the quality based on the current 

version of the Philippine National Standards for Drinking 

Water as to Microbiological Quality and Physical-

Chemical Quality and compared the cost of refilled 

purified water, bottled water from water refilling stations, 

and tap water as drinking water 

 

II. METHODOLOGY 

This research used the quantitative research approach 

using the experimental design, comparing the quality of 

water, and comparing the cost. This research both utilized 

primary and secondary data. Primary data was collected 

from microbiological, physical, and chemical analysis 

results conducted by the researchers, while the secondary 

data is the current market cost of the drinking water. “In 

natural sciences and even in social sciences, quantitative 

research is based on the aspect of quantity or extent. It is 

related to the object that can be expressed in terms of 

quantity or something that can be counted” [5], thus a 

quantitative approach was used in this study. For 

microbiological, physical, and chemical analysis of water, 

a sample from one random water refilling station from 

each of Cabanatuan City Water District – Prime Water 

Cabanatuan City’s 5 service areas, and one random tap 

water sample from a household from the same service 

areas. Samples from the water refilling stations are bought 

as bottled and as sold, while samples from tap water 

employed standard sampling procedures. All samples were 

analyzed at the CCWD Water Testing Laboratory. The 

comparison of the cost was based on the average price of 

purified water from refilling stations and the current rate of 

tap water in Cabanatuan City. Results of laboratory tests 

were evaluated based on the latest version of the 

Philippine National Standards for Drinking Water [6]. The 

cost of each type of drinking water and which costs less or 

more was presented using the costs collected from the 

Water Refilling Stations and the Local Water District 

current water rate [7]. Their costs were computed and 

compared according to the Daily Nutritional Guide 

Pyramid (Food and Nutrition Research Institute) [8]. for 

the number of water intake per person. Costs per 

household per month using the types of drinking water 

were compared as well based on the average household 

size in Nueva Ecija (Philippine Statistics Authority,2013) 

[9]. 

 

III. RESULTS AND DISCUSSION 

Microbiological Analysis 

Methods recommended in the Philippine National 

Standards for Drinking Water of 2017 and Standards 

Methods for the Analysis of Water and Wastewater 2nd 

Edition were employed [10]. A bottled water sample from 

water refilling station 4 failed in Heterotrophic Plate Count 

(HPC) analysis, the sample from water refilling station 2 

failed in total coliform analysis, and sample from water 

refilling station 3 failed in all parameters including the 

presence of thermotolerant coliform /Escherichia coli. All 

samples from tap water passed within the microbiological 

standards of the PNSDW 2017. 

 

Table 1. Microbiological Analysis Results 

Parameters Heterotrophic 

Plate Count 

Total Coliform Thermotolerant 

Coliform / E.coli 

(CFU/mL) (MPN /100mL) 

Sample ID 

Water Refilling Station 1 240 <1.1 <1.1 

Water Refilling Station 2 250 2.6 <1.1 

Water Refilling Station 3 790 >8.0 >8.0 

Water Refilling Station 4 >6500 <1.1 <1.1 

Water Refilling Station 5 27 <1.1 <1.1 
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Physical and Chemical Analysis 

PNSDW 2017 standard for pH and total dissolved solids 

(TDS) for water refilling stations is different from that of 

tap water. The pH value for water from refilling stations 

should be 5-7 while the TDS levels shall not exceed 10 

mg/L to validate the efficiency of the treatment process - 

reverse osmosis or distillation process. Bottled Water 

samples from water refilling stations 1, 2, 4, and 5 

exceeded the standard levels for pH. It should be 

considered that most water refilling stations market their 

product as alkali water. Bottled water samples from water 

refilling station 2 exceeded the standard for TDS, whereas 

all samples passed the standard limits for turbidity. All tap 

water samples from the distribution system passed within 

the PNSDW 2017 limits for pH, TDS, and Turbidity. 

 

Table 2. pH, Total Dissolved Solids and Turbidity Analysis Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cost Comparison 

Tap Water 1 <1.0 <1.1 <1.1 

Tap Water 2 <1.0 <1.1 <1.1 

Tap Water 3 <1.0 <1.1 <1.1 

Tap Water 4 58 <1.1 <1.1 

Tap Water 5 27 <1.1 <1.1 

PNSDW 2017 limits <500 <1.1 <1.1 

Parameters pH Total Dissolved 

Solids 

Turbidity 

mg/L NTU 

Sample ID 

Water Refilling Station 1 8.16 9 0.19 

Water Refilling Station 2 8.07 47 0.38 

Water Refilling Station 3 7.21 8 0.30 

Water Refilling Station 4 8.31 1 0.17 

Water Refilling Station 5 8.05 8 0.18 

PNSDW 2017 limits 5.0-7.0 <10 <5.0 

Tap Water 1 8.39 175 0.38 

Tap Water 2 7.35 181 0.51 

Tap Water 3 7.56 366 0.39 

Tap Water 4 7.32 186 0.24 

Tap Water 5 7.36 194 0.41 

PNSDW 2017 limits 6.5-8.5 <600 <5.0 

PARAMETERS 

per 500mL bottle 19 Liters refill 

PRIME 

WATER 

Php Php Php 

Water Refilling Station 1 10 25   

Water Refilling Station 2 6 25   

Water Refilling Station 3 10 25   

Water Refilling Station 4 10 20   
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Fig.1: Cost per Litre Comparison 

 

Figure 1 shows the cost comparison per liter of the three 

most common types of water consumed by the population. 

Based on the cost computed from the data available, the 

price of the 500 mL bottled water averaged from five 

refilling stations in Cabanatuan City scored the highest 

price with ₱18.40 per liter of consumption. The average 

cost per liter of 19 liters refilled water container was the 

second-highest among the three with ₱1.26 per liter and 

the cheapest one is the tap water provided by Prime Water 

with the cost of ₱0.28 per liter. 

Water Refilling Station 5 10 25   

Average Cost in water refilling 

station 9.2 24   

First 1000 Liters     279.9 

    
Cost per Liter 18.40 1.26 0.28 

    
Daily Nutritional Guide -8 glasses or 2 liters per person 

  

    
Daily Cost Per person 36.80 2.53 0.56 

    
The daily cost of an Ave. Family 

Size according to PSA 184.00 12.65 2.80 

 

The monthly cost of an Ave. 

Family Size according to PSA 5,520.00 379.50 84.00 
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Fig.2: Cost Comparison Based on FNRI Daily Nutrition Guide 

 

Figure 2 shows the price comparison between a single 

person's daily expense and average family size with five 

members daily and monthly expenses that goes to the 

drinking water if they follow the minimum amount of 

water intake suggested by the Food and Nutrition Research 

Institute guideline in drinking water which is at least 2 

liters or 8 glasses a day. Like in figure 1, data showing the 

comparison of the daily cost a single person consumes, the 

500 mL bottled water costs the highest with ₱36.80 for 2 

liters of drinking water, followed by the 19 liters refill 

water container with ₱2.53 and the cheapest once again is 

the tap water provided by the PrimeWater with ₱0.56, 

which almost cost nothing compared to both 500 mL 

bottled water and 19 liters refill container. Following the 

same guideline used from the previous graph, data states 

that an average family with five members consuming two 

liters of water per person per day will have a ₱184.00 

drinking water expense from 500 mL bottled water and 

₱12.65 drinking water expense from 19 liters refill water 

container, while it will only cost them ₱2.80 drinking 

water expense provided by PrimeWater. Figure 2 shows 

the cost comparison that an average family pays for 

drinking water for a month. The graph shows the 

significant differences in cost per month between the three 

most common types of water consumed. Consuming tap 

water provided by PrimeWater will cost a family with five 

members only ₱84.00 per month which is so much cheaper 

compared to the remaining two. If we compare the 

₱5,520.00 amount of 500 mL bottled water consuming 

family’s cost with the PrimeWater consumer, we can see 

that the tap water consumer saves ₱5,436.03 which is a 

huge amount of money considering the current situation 

these days. 

 

IV. CONCLUSIONS AND 

RECOMMENDATIONS 

Four bottled water samples sold at the 5 water refilling 

stations did not meet the pH limits set for water refilling 

stations. Three of the 5 samples did not meet the 

microbiological safety standards, and 1 of these 3 showed 

a positive result for the presence of both total coliform and 

thermotolerant coliform/E.coli, the indicator for fecal 

contamination. Potability of supplied drinking water by 

Cabanatuan City Water District – PrimeWater Cabanatuan 

City was demonstrated by conformity to the 

microbiological, physical, and chemical standards set by 

PNSDW. The cost of bottled water serve in every 500ml 

was the most expensive of all three categories. Based 

merely on the price that the water refilling stations are 

offering, the 19 liters water refillable containers are 14 

times cheaper versus the 500ml bottled water. Cabanatuan 

City Water District - PrimeWater Cabanatuan City serves 

the cheapest drinking water. The researchers urge that the 

Local Government Unit implement water quality 

monitoring, for corporate social responsibility [11], 

particularly at water refilling stations that practice 

"Bottling," based on their findings and conclusions. 

Although the water may be safe and meet regulations after 

treatment, additional factors may have an impact on its 

safety once it is moved to containers. Cabanatuan City 

Water District – PrimeWater Cabanatuan City should also 

engage in public awareness campaigns about the safety of 

tap water and the economic impact on households, in order 

to address the declining use of tap water as an exclusive 

source of drinking water by Cabanatuan City 

concessionaires. Tap water is less expensive than water 
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purchased at refilling stations, which will have a 

significant financial impact on customers and improved 

standard of living, particularly in regards to water safety 

[12]. 
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