
 

Abstract—To evaluate the quality of product water, most owners 

of Water Refilling Stations (WRS) conduct their own checking and 

monitoring of product water manually through the use of Total 

Dissolved Solids (TDS). However, the method is time consuming. 

Hence, this study aimed to develop a device that can monitor the water 

quality of water refilling stations. It also aimed to automate the manual 

operation of monitoring the product water. The study utilized the 

developmental and descriptive method.  The device comprises of a 

microcontroller and uses various sensors to measure the quality of the 

product water in terms of total dissolves solids (TDS), electric 

conductivity, temperature and the turbidity. A system logger, records 

all the values from all the sensors and displayed them on the LCD.  An 

SMS notification was also sent to warn the predetermined recipient if 

the TDS was high or low.  The device was evaluated by twenty 

respondents.  They were chosen using purposive sampling. The 

findings of the study revealed that the efficiency and accuracy of the 

device and system was excellent.  It was also found that the proposed 

method of monitoring the product water is highly acceptable.  
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I. INTRODUCTION 

One of the fast expanding business in the Philippines is the 

water refilling station. It is located on every street corner 

because lot of people in urban areas prefer to get drinking water 

from refilling water stations. In Talisay City, one of the cities of 

the Province of Negros Occidental, Water Refilling Stations 

(WRS) managed by private entrepreneurs offer a cheaper and 

more convenient solution to the public's drinking water need. 

The city health officer was represented by the Secretary of 

health to issue the Certificate of Potability of Drinking Water. 

Monitoring must be done on water refilling stations at least 

monthly. The results of the water analyses done by the City 

Health Office are part of its regular evaluation and monitoring 

with the slow process of receiving the results. To evaluate the 

quality of product water, most owners of WRS in Talisay City 

conduct their own checking and monitoring manually using the 

Total Dissolved Solids meter. However, this method was time 

consuming and not efficient. Since it was not possible to take 

the water samples every hour and measure its qualities. 
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This study, Water Refilling Station Monitoring System 

using TDS meter with SMS provides real-time monitoring of 

water quality. The device uses four sensors in monitoring the 

quality of water in terms of Total Dissolved Solids, Turbidity, 

Electrical Conductivity and Temperature.  The measured 

values are then sent to the system logger and eventually an 

SMS notification is sent to the owner. 

II. OBJECTIVES 

1. To design and develop a Monitoring System for Total 

Dissolved Solids (TDS), Turbidity, Conductivity and 

Temperature of product water of Talisay-based Water 

Refilling Stations; 

2.  To assess the accuracy and effectiveness of the device and 

the system in monitoring the quality of water;  

3. Generate reports needed by the refilling stations in 

monitoring the quality of the product water; and 

4. Determine the acceptability of the proposed method of 

monitoring the product water. 

III. MATERIALS AND METHOD 

The development of the Water Refilling Station Monitoring 

System with SMS consist of ATMEGA 320 microcontroller 

embedded in the Arduino board and SMS module and four 

sensors to determine the quality of  product water: in terms of 

TDS, turbidity, conductivity and temperature. It is important to 

monitor the TDS because it can affect the health of the 

consumers. The lower the TDS level in the water, the more 

efficiently the body’s cells actually get hydrated by the water. 

The higher the TDS level in the water, the greater the 

probability of harmful containments that can pose health risks. 

According to the World Health Organization (WHO), Total 

dissolved solid (TDS) refers to the total weight of all solids 

(minerals, salts, or metals) that are dissolved in a given volume 

of water, Expressed in milligrams per liter (mg/L), or in parts 

per million (ppm). The standard value of TDS is <10ppm for 

product water that has undergone reverse osmosis or 

distillation process. Another parameter to be monitored is the 

turbidity since it measures the clarity of water. According to 

WHO an increasing risk of gastrointestinal infections correlates 

with high turbidity and turbidity events in distribution. This 

may be because turbidity is acting as an indicator of possible 

sources of microbial contamination.  The standard 

measurement or value of turbidity is lower than 5 NTU (WHO).  

The next is electrical conductivity (EC) it actually measures the 

ionic process of a solution that enables it to transmit current. 

According to WHO standards, EC value should not exceeded 
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400 μS/cm . High water temperature enhances the growth of 

microorganisms and may increase problems related to taste, 

odour, colour and corrosion. Wherever possible, water 

temperatures should be kept outside the range of 25–50 °C and 

preferably 20–50 °C to prevent the growth of the organism 

(WHO).  

The evaluators of the device were chosen using the 

purposive sampling technique.  Twenty individuals comprising 

of the Water Refilling Station Owners, Water Refilling 

Manufacturer (Technicians) and Talisay City Health Office 

Staff were asked to rate the device.  In the absence of a 

standardized instrument for data gathering, a researcher-made 

questionnaire was utilized.  The said questionnaire passed the 

validity and reliability tests.  The Likert 5-point scale was used 

to interpret the responses of the respondents. The analysis of 

the results were based on the responses of the participants to the 

various items of the questionnaire. The results were evaluated, 

calculated and statistically treated. The means were computed 

from each criterion to determine the overall performance of the 

device. The results of the survey were analyzed and were 

considered in the process of making the system.  The System 

Logger will records and generate reports of  the value of the 

TDS, Turbidity, Temperature and conductivity. An SMS 

notification to the owner and technician if the TDS value is 

HIGH.  

IV. SYSTEM ARCHITECTURE 

The prototype monitors the product water in a Water 

Refilling Station. From the source water (deep wheel, water 

pipe line) the water has undergone   reverse osmosis   and 

processed is now called the product water. The product water 

tank A will flow to the first solenoid valve A, the solenoid valve 

is the switch of the microcontroller, comprises with the 

different sensors. The microcontroller box was attached in the 

two solenoid valve B and C. If the TDS is low/ normal the 

solenoid valve C will open and it will flow to the faucet of the 

refilling stations. While if the product water will have a high 

TDS value the reverse osmosis machine will stop and 

automatically the valve B will open and valve C will close, the 

solenoid valve B will flow to the product water tank B, the 

water from the product tank B will flow back to the reverse 

osmosis machine until such time the TDS value is low. The 

SMS module from the microcontroller box will send a 

notification to the owner / authorized personnel the value of the 

TDS and the system logger is a real time in  recording the value 

of the TDS, temperature, conductivity, turbidity and the time 

that send the SMS is sent. 

V. DEVICE AND SYSTEM TESTING 

The microcontroller component data from different 

measuring tools and sensors data were well configured. These 

data were then displayed on the LCD panel and system logger. 

The SMS notification was sent to the authorized person. A 

series of individual module testing of the different components 

had been done to get the requirements needed by the 

microcontroller and the system logger. The test was carefully 

analyzed before the pilot testing of the prototype. The 

researcher demonstrated the device or the prototype together 

with the conduct of the survey questionnaire to the respondents.  

The results were evaluated, calculated and statistically 

treated. The means were computed from each criterion to 

determine the overall performance of the device. The results of 

the survey were analyzed and were considered in the process of 

making the system.    . 

VI. RESULT AND ANALYSIS 

 To identify the accuracy and effectives of the device and 

the system in monitoring the quality of water. The score of 4.95 

as a result of the Water Refilling Station Monitoring System 

using TDS meter with SMS evaluation on the items in the 

prototype is interpreted as Excellent. The means of all the 

parameters are lower than the standard of the World Health 

Organization from the Guidelines for Drinking-water Quality 

with average of the following:  turbidity is .74 NTU, the Total 

Dissolve Solid is 1.04ppm, the Electrical conductivity is 125.52 

μS/cm and temperature is 28.2 °C.  The acceptability of the 

proposed method of monitoring of product water. The score of 

4.96 as a result of the respondent evaluation on the items about 

the acceptability of the proposed method is interpreted as very 

highly acceptable.  

VII. CONCLUSION 

Based on the findings of the study, the following conclusion 

are formulated 1. The device is a big help to the Water refilling 

station especially in management in monitoring the quality of 

the water in Water refilling station in Talisay City. 2. The 

functionality of the device improved the process of monitoring 

water quality. 3. In the actual testing of the device the 

respondents were satisfied with the concept of the Water 

Refilling Station Monitoring System using TDS meter with 

SMS for Talisay-based Water Refilling Stations 

VIII. RECOMMENDATION 

In the light of the findings and conclusion of the study, the 

following recommendations are forwarded: 1. Additional 

tools in monitoring the quality of the product water such as PH 

meter 

2. Additional tools should be installed in the device to measure 

the chorine residual before it will be filtered. 3. Additional 

features such as alarm system to the microcontroller when the 

TDS is high 

4. Additional feature to be recommended are android base 

application to monitor the different value of the quality of 

product water. 5. Cheaper Sensors must be considered in the 

future study. 

 ACKNOWLEDGMENT 

First I would like to thank my family Jayrhiz, Crhiz, Irhiz 

and Rhyze as my motivators.  Furthermore, I would to 

acknowledge Engr. Jayson John Quintanilla, Dr. Ma. Leah L. 

International Conference on Advances in Science, Engineering and Technology (ICASET-17) Sept. 18-19, 2017 Manila (Philippines)

https://doi.org/10.17758/URUAE.AE0917116 77



Torrato, Dr. Bob Damasco, Dr. Renato B. Salmingo for their 

helpful comments, suggestion and technical assistance. 

REFERENCES 

[1] R. J. Vidmar. (August 1992). On the use of atmospheric plasmas as 

electromagnetic reflectors. IEEE Trans. Plasma Sci. [Online]. 21(3). pp. 

876-880. Available: 

http://www.halcyon.com/pub/journals/21ps03-vidmar 

[2] T.Deepiga, A.Sivasankari, (July 2015).  Smart Water Monitoring 

System Using Wireless Sensor Network at Home/Office. International 

Research Journal of Engineering and Technology (IRJET),  Volume: 02 

Issue:04 [Online] Available: 

https://www.irjet.net/archives/V2/i4/Irjet-v2i4218.pdf 

[3] Akanksha  Purohit, (January 2014). Design and Implementation of 

Real Time System for Water Quality Measurement Using GSM. 

International Journal of Advance Research in Computer Science and 

Management Studies, Volume 2, Issue 1[Online]. Available: 

http://www.ijarcsms.com/docs/paper/volume2/issue1/v2i1-0045.pdf 

[4] World Health Organization. [2011]. Guidelines for drinking-water quality 

- 4th ed. Available  

http://www.who.int/water_sanitation_health/water-quality/guidelines/en/ 

 

 

 

Engr. Josephine Q. Salillas, is a graduate of 

Master in Information Technology (MIT) last April 

2015, and  earned her Bachelors in Computer 

Engineering (CpE), March 2006 at the University 

of  St. La Salle, Bacolod City, Negros Occidental, 

Philippines. Having affiliation with the Institute of 

Electrical and Electronics Engineers (IEEE) Life 

Sciences Community, Green ICT Community, 

Institute Of Computer Engineers of the Philippines 

(ICpEP) Negros occidental Chapter as a boardmemeber and Philippines 

Society of IT Educators (PSITE) Negros Occidental Chapter.   

She is a passer of International Computer Driving License (ICDL) last 

2010. She is also the Coordinator, Curriculum and Instructional Materials 

Development (CIMD) in Carlos Hilado Memorial State College, Alijis 

Campus in Bacolod City, Negros Occidental, Philippines. She is the ICT 

Research Lead in the deployment and testing of Material Recovery 

Facility Monitoring and Evaluation System (MRF- MES) which had been 

successfully implemented in Cadiz and Bago City Negros Occidental, 

Philippines. She is currently conducting an environmental with 

innovation in technology research in the field of environmental 

engineering. 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Author’s  ormal 

photo 

International Conference on Advances in Science, Engineering and Technology (ICASET-17) Sept. 18-19, 2017 Manila (Philippines)

https://doi.org/10.17758/URUAE.AE0917116 78




