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Abstract— The need for water management increases with 

reduction in water resources around the globe. Various 

applications that use water have different water quality 

requirements. This paper aims at monitoring a few water 

quality parameters that can be used to check water quality 

used in different applications. The major water quality 

parameters such as pH, turbidity along with water level in a 

tank can be measured using sensors connected to a 

microcontroller. As these parameters are susceptible to 

change with temperature, thus a temperature sensor is used 

for the calibration of these parameters .The project also uses 

methods to measure the parameters at different water depth 

levels by pumping water to the sensor location. These 

measurements can be sent to a user via a message in mobile 

phone. 
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I. INTRODUCTION 

The water in storage tank is taken as a sample from different 

depth levels and their parameters are monitored by 

incorporating sensors with the microcontroller. The water 

capacity and variation of parameters with depth of storage 

determines the number of samples taken for measurement. A 

vessel contains the sample water and the sensors present in 

the vessel takes the measurement. The standard quality of 

water based on the application can be configured using 

microcontroller such that the standard values are compared 

with the measured values to give a comparative water 

quality on a scale. The major objective of this project is to 

determine the usefulness of stored water for a particular type 

of application. The input quality of water before filtration is 

measured so that the filtration method that produces 

minimal wastage of water is determined. This helps to 

reduce water wastage by proper selection of application and 

filtration method. The waste water from the filtering of 

water for a particular application is reduced by applying 

techniques based on water source quality. For example the 

drinking water has essential minerals that can be filtered by 

reverse osmosis system. 

II. AGRICULTURAL WATER QUALITY STANDARDS 

The water quality is crucial for a particular type of 

application. Agricultural water needs the concentration of 

certain salts below limits. The calcium and suplhates in 

water should be less than 10ppm in water. The essential 

parameters that are measured include pH and turbidity 

which is used for measuring total dissolved solids. The 

water gets toxic with presence of ions such as chloride, 

sodium and boron. The presence of such ions in water can 

be detected by pH measurement. The pH of water should be 

between 6.5 and 8.5. Most salts do not change the pH of the 

water but damages the crops. These salts can be detected by 

turbidity changes in water. Any contaminants mixed in the 

water source can also be detected. 

III. DRINKING WATER QUALITY STANDARDS 

The drinking water quality should have the parameters such 

as hardness, alkalinity and pH. The pH of the drinking water 

should be between 6.5 and 8.5 according to IS 10500-1991 

standards. When the pH value becomes low the corrosion of 

metals occurs. When the pH gets high, then the taste of 

water becomes bitter or sour. The total dissolved solids 

should be at a desired level of 500mg per liter and a 

permissible limit of 2000 mg per liter. When the water goes 

beyond this limit, then scaly deposits, corrosion of pipes and 

cloudy colored water occurs. 

IV. RELATED WORKS 

There exist many projects on water quality monitoring 

including [2], in which a zigbee based network is used for 

communication of the data to a base station. All the sensors 

in the system are powered by using a battery. The range of 

the zigbee system is based on the distance covered by radio 

frequency. The base station also has to be located near the 

water source for monitoring. These problems are not present 

in this project. The power is provided from a nearby power 

socket. The kit can be placed near the water source and a 

sample of water is taken for monitoring. The project uses 

GSM for sending the data to the user so that the range is 

practically limitless. In certain conditions, the water quality 

changes based on its surroundings. Thus the water quality 

may change with depth of water. In presence of sunlight, 

there is a chance for blue-green algae to grow on water. 

Closed water storage has little ventilation which causes 

carbon dioxide to dissolve in water. These changes can be 

monitored by taking a sample of water from different depths 

using a height adjustable rack and pinion arrangement. The 

pipe is fixed to rack which takes sample from different 

heights. The project also monitors overflow of water or 

depletion of water with ultrasonic sensor so that user can be 

intimated via SMS. 

V. COMPONENT REQUIREMENTS 

The different components that are used in this project 

include the following 

a) Arduino Uno microcontroller 

b) GSM sim900A modem 

c) Turbidity sensor TSD-10 

d) Ultrasonic sensor HC-SR04 

e) Waterproof Temperature sensor DS18B20 

f) pH probe with module 

g) Geared motor 

h) Solenoid valve 

i) DC mini pump with solenoid valve 
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VI. BLOCK DIAGRAM 

 
Fig. 1:  Block Diagram Representation of Water Quality 

Monitoring System 

VII. WORKING ALGORITHM 

1) Motor pumps water to the vessel at upper level. 

2) The sensor values are recorded by arduino 

microcontroller for 6 minutes. 

3) The solenoid valve is opened sending water back to the 

tank and then closed. 

4) The stepper motor adjusts pipe to middle level. 

5) Steps 1 to 3 are repeated. 

6) The stepper motor controls the pipe to the lower level. 

7) The steps 1 to 3 are repeated and the stepper motor 

comes to top level. 

8) All the values are sent to the GSM module through 

which SMS is sent to the user. The data is compared 

with a standard to tell the user about the quality of 

water in three level (poor, normal, good) along with the 

readings. 

9) In case of water level reaching the top or bottom, a 

warning message is sent to the user. 

10) The cycle is repeated (1 to 8) for once a day or for a 

specific time fixed by the user. 

VIII. IMPLEMENTATION OF THE PROJECT 

The system for water quality monitoring is present near the 

water tank. The microcontroller along with the relay, GSM 

modem is placed on a PCB. The sensors are placed on a 

vessel that carries the sample water from the tank. The 

vessel is fixed on the top of the tank. A solenoid valve is 

placed on the bottom of the vessel. A pipe extends from the 

valve that returns the water back to the tank due to gravity. 

The inlet pipe into the vessel is connected to a rack and 

pinion arrangement. The inlet pipe is connected to pump 

which is fixed to the rack and pinion arrangement. The rack 

moves up and down when a geared motor rotates. 

The geared motor is fixed on the setup and hence 

the rack height is adjusted based on the direction of rotation 

of geared motor. The geared motor is controlled with relay 

to reverse the direction of rotation. The system starts when 

the time for operation reaches or when the sensor detects the 

overflow or deficit of water. 

The microcontroller sends signal to start pump.  

The pump operates for a fixed time to pump a sample of 1 

liter of water. The turbidity and temperature sensor takes the 

value within one second after the completion of pump 

operation. The pH takes 6 minutes to reach steady state 

value as the pH is close to 7. The ultrasonic sensor measures 

water level and based on depth of water, the pump is 

lowered with geared motor to bottom of tank. The same 

operation is repeated at different depths. All the data from 

different depths is sent to the user along with water level of 

storage tank. 

IX. SPECIFICATIONS OF SENSORS USED 

A. Ultrasonic Sensor (HC-SR04) 

Working Voltage: DC 5V 

Working Current: 15mA 

Working Frequency: 40Hz 

Max Range: 4m 

Min Range: 2cm 

Measuring Angle: 15 degree 

Trigger Input Signal: 10µS TTL pulse 

Echo Output Signal Input TTL lever signal and the range in 

proportion 

Dimension 45 * 20 * 15mm 

B. Waterproof Temperature Sensor (DS18B20) 

Usable temperature range: -55 to 125°C      (-67°F to 

+257°F) 

9 to 12 bit selectable resolution 

Uses 1-Wire interface 

±0.5°C Accuracy from -10°C to +85°C 

Query time is less than 750ms 

Usable with 3.0V to 5.5V power/data 

C. pH sensor probe BNC with pH module 

Module Power: DC 9.00V 1A 

Measuring Range: 0-14PH 

Accuracy: ± 0.1pH (24 ℃) 

Response Time: ≤ 1min 

Output: Analog values in the range of (0.5V to 3V) 

Alkali Error: 0.2PH 

Internal Resistance: 250Mohm 

Operating Temperature: 0-60° Celsius 

X. SENSOR AND COMPONENT DESCRIPTION 

A. Turbidity Sensor 

The turbidity sensor is used to measure the cloudiness or 

haziness of water. The turbidity sensor consists of an LED 

and a phototransistor enclosed in a transparent cap. The 

water whose turbidity is to be measured is placed between 
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the LED and phototransistor. When the water has less 

turbidity, the light emitted from the LED goes directly to 

phototransistor and increases the collector emitter voltage. 

When the water has suspended solids, then the light from the 

LED is scattered and the amount of light received in the 

phototransistor is reduced, hence the collector emitter 

voltage is reduced. Thus the amount of suspended solids is 

measured as turbidity using this sensor. The output of the 

sensor is given to microcontroller which processes the 

analog voltage and calculates the amount of turbidity in 

water. 

The turbidity has three pins which are vcc, ground 

and data. The vcc is directly connected to a 5v power 

supply. The data is connected to 4.7kohm and ground is 

connected to 470ohm.  Both these resistors are connected to 

ground. The data is taken at the junction of 4.7k ohm. 

B. Gsm Module 

In our project we use Gsm 900a module, it has three 

terminals such as transmitter , receiver and  ground .Gsm 

Transmitter is connected to Arduino receiver ,Gsm receiver 

is connected to Arduino transmitter and ground is connected 

to Arduino ground, module operates 12V Input  voltage , It 

can transmit message in the speed of 6900 bits per second. 

The values sent from the Arduino serially are transmitted to 

the user via sms from this module. A warning message is 

sent in case of overflow or depletion of water in tank. 

C. Ultrasonic sensor 

The ultrasonic sensor is used to measure the level of water 

in our application. The ultrasonic sensor sends ultrasonic 

sound waves at the water and they are reflected. When a 

digital signal is given to the trigger pin, the ultrasonic waves 

are sent to the water. When they are reflected, the echo pin 

gets high. The time period is used for calculation of depth of 

the water from the sensor, as the sensor is mounted on top of 

the tank. 

D. Geared Motor Control Of Pipe With Solenoid Valve 

The geared motor is given 12v supply and the motor has a 

speed of 60 rpm. The motor is connected to rack and pinion 

and the pipe connected to rack moves as the motor rotates. 

The motor is rotated in opposite direction to reset the 

position of pipe. The solenoid valve is fixed at the bottom of 

the vessel and the valve is closed when there is no supply. 

When the supply is given, the valve opens and water flows 

out of the vessel. The pump is fixed at the end of pipe which 

is lowered along with the rack. The other end of the pipe 

goes into the vessel. The pump sucks water from tank to the 

vessel when supply is given. 

E. Waterproof Temperature Sensor 

The waterproof temperature sensor is used to detect the 

temperature of water. The pH and turbidity are a function of 

temperature. Hence as the temperature changes, the 

parameters also change. Hence the calibration of the other 

values can be done using temperature sensor. The sensor 

sends the data as digital value to arduino. The arduino acts 

as master and the sensor acts as slave. When arduino 

commands the sensor, the sensor sends the data. The data 

from the sensor is stored in memory inside arduino. 

XI. EXPERIMENTAL MODEL SETUP OF PROJECT 

 
Fig. 2: Experimental Setup of Turbidity, Temperature & 

Ultrasonic Sensor from a Sample Water 

XII. RESULTS 

Source Temperature pH Turbidity (NTU) 

Freshwater source 
20

o
C 7.4 22 

35
o
C 7.8 26 

Saltwater source 
20

o
C 7.7 31 

35
o
C 7.9 32 

Table.1: Readings Taken From Sensors in Salt Water & 

Fresh Water 

 
Fig. 3: Output from Serial Monitor of Arduino IDE from 

Salt Water Sample 

XIII. COST ESTIMATION 

a) Turbidity Sensor: Rs. 1100 

b) Ph sensor BNC with module: Rs.2630 

c) Ultrasonic Sensor: Rs.180 

d) Waterproof  Temperature Sensor: Rs.250 

e) Sim900a GSM modem:  Rs.1300 

f) DC Pump: Rs.900 

g) Solenoid valve: Rs.480 

h) Stepper motor with driver IC: Rs.330 

i) 230/12v AC,2A transformer: Rs.300 

j) 12v DC rectifier: Rs.230 

k) 4 channel relay module: Rs.280 

l) 9v regulator: Rs.70 

m) 5v regulator: Rs.24 

n) Connecting wires and resistors with pcb board: Rs. 100 

Total: Rs.8174 

XIV. CONCLUSION 

The project can be implemented in a water tank or a water 

source where the quality can be detected at source and the 



Real-Time Water Quality Monitoring System 

 (IJSRD/Vol. 6/Issue 01/2018/506) 

 

 All rights reserved by www.ijsrd.com 1842 

water can be used for applications based on the quality of 

water. The project was able to differentiate the water 

samples with salt content, water samples with acidic and 

alkaline content. 
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