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Abstract— A Wastewater Collection System (WCS) collects 

and transports wastewater generated from households and 

industries to treatment plants or disposal sites by means of a 

system of underground pipelines. During the transportation 

process a periodic inspection and maintenance of sewer pipe 

must be performed particularly for aging pipes reaching or 

past its life expectancy since WCS components are prone to 

damage from aging, excessive traffic, and biochemical 

reactions. Clogged drainage systems are the major cause of 

pollution and frequent flooding in Metro cities especially 

during the rainy season. Thus, it is required to routinely 

monitor the condition of these drainage systems. The 

proposed system provides a way to monitor remotely 

drainage conditions and inform authorities of these 

conditions. Blockages in drainage systems are detected 

through monitoring of water levels inside the drainage. The 

design consists of water level sensors which read the water 

levels and the GSM module is used to wirelessly send this 

information back to a central server that monitors all 

drainages throughout the area. To overcome these problems, 

a wireless sensor network system that detects, identifies, and 

localizes major anomalies such as blockage and leakage that 

arise in steam flood and water flood pipelines in oilfields have 

been proposed. 
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I. INTRODUCTION 

Sewer systems are generally networks which convey waste 

water, solid wastes, rain water from the environment through 

the series of underground pipes and manholes. A sewer gas is 

a combination of toxic and nontoxic gases which accumulate 

in the different zone of the sewer system depending on the 

wastes. Sewer gas is generated during the decay of household 

and industrial wastes. Highly toxic components of sewer 

system include Hydrogen Sulphide, Ammonia and Nitrous 

Oxide[2]. Sewer gas also contains methane, carbon dioxide, 

sulphur dioxide and nitrous oxides. In addition, bleaching 

powder, industrial wastes and gasoline frequently are present 

in municipal and privately owned-sewage treatment systems. 

Sewer gases are taken in to major consideration because of its 

terrific features such as odour, health issues, and potential for 

creating unhygienic environment. Several risks and health 

issues arises because of exposure of sewer gases may leads to 

loss of consciousness and causes death. High concentration 

of methane will decrease the presence of oxygen in air [8]. 

 
Fig. 1: Report Analysis of Sewage Death 

The scarcity of oxygen causes several abnormalities 

such as head ache, nausea and giddiness. When oxygen 

concentration is less than 12% then death may occur 

suddenly. In addition to above features specific sewer gases 

such as Hydrogen sulphide and methane holds explosive 

property. In most of the developed countries there are various 

protective measures are taken to prevent the death rate of 

sanitation workers such as providing bunny suits and 

respiratory apparatus to the person entering in to the manhole 

but in our country sanitation workers uses spliced bamboo 

sticks to dislodge the block. The sudden blast of such block 

exposed with sewer gases which will affect the functioning of 

brain as soon as possible[18]. Apart from the sewer workers 

there are the persons called divers who swim along the pipe 

line to remove the blockages. This process may take up to 48 

hours. 225 sanitation workers are died in last five years. 2000 

children under the age of five died in India particularly 1800 

children are died because of poor sanitation and hygiene. 

II. CONVENTIONAL SYSTEM 

A wastewater collection system collects wastewater 

generated from households or industries and transports them 

to treatment facilities or disposal sites. The system is 

categorized as a separate sewer system or a combined sewer 

system depending on whether sanitary wastewater is 

separated from storm water. The separate sewer system has 

two wastewater drainage systems in parallel; i.e., a sanitary 

sewer discharging wastewater to a wastewater treatment plant 

and a storm sewer discharging storm water to a receiving 

water basin.1 The combined sewer system drains both 

sanitary and storm water to a wastewater treatment plant. 

There are two types of sanitary sewers based on hydraulic 

characteristics and purposes: gravity and pressure sewers. 

The gravity sanitary sewers transport wastewater by gravity 

and are commonly used to collect wastewater from 

wastewater sources (residential, commercial, industrial 

sources). Gravity sewers are used when the natural slopes are 

sufficient enough to convey a flow. The pressure or pumped 

sewer transports wastewater using pressure to collect 

wastewater from residential sources where the construction 

of a gravity sewer is unsuitable (e.g., uphill slopes). It is also 

possible to use a combination of gravity and pressure sewers. 
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In India, Real Time Control based sewer system is 

still in a defined stage. Due to the blockade in the sewer 

system an unhygienic environment is created. When human 

beings go inside to remove the blockage, it brings dangerous 

diseases to mankind even death. The conception of this work 

is to automate the sewer system in an efficient, cheaper way 

to reduce the death rate and to create a clean India. Ultrasonic 

sensor is at the transmitter side to sense the level and send the 

signal to the motor through microcontroller[14]. 

Microcontroller is at intermediate stage to control the process. 

Relay (SPDT) is used to convert 5v to 230v and to isolate the 

circuit while getting damage from overloading. Contactor 

circuit and snubber circuit are used to protect the process 

during overloading. GPS is used as a mode of communication 

and GSM is used to transmit the signal to the receiver end. 

Wiring should be properly insulated to ensure safety of the 

circuit as well as to prevent the electric shock[10]. Organic 

material transported by the sewer accumulates along the 

bottom (forming a sediment), and walls (forming a coating 

known as “bio-film”), of the pipeline. Due to anaerobic 

conditions, where insufficient electrons are available to 

accept ions, biochemical reactions that occur in these 

sediments and bio-film generates substantial amount of 

hydrogen sulfide (H2S), methane (CH4), and other volatile 

substances (collectively, in-sewer gases)  [12] . Hydrogen 

sulfide, which is toxic and odorous gas, is a precursor to the 

formation of sulfuric acid (H2SO4) which is corrosive to 

metal and concrete and noxious to human. On the other hand, 

methane gas is highly flammable and forms explosive 

mixtures with air. Also, methane gas is an asphyxiant and 

may displace oxygen in an enclosed space[19] . In addition, 

there is growing consensus that sewage systems contribute a 

significant fraction of greenhouse gases (GHG) such as 

carbon dioxide (CO2) and methane[4]. 

III. PROPOSED SYSTEM 

In this work, a wireless sensor networks is deployed to detect, 

localize and quantify bursts and leaks and other anomalies in 

water transmission pipelines such as blockages or 

malfunctioning control valves. The system is also used for 

monitoring water quality in transmission and distribution 

water systems and monitoring the water level in sewer 

collectors. The proposed report results from the first two 

stages, during which evaluate of the critical components 

through a real deployment, and developed a series of 

algorithms for detecting and localizing the exact position of 

leaks which we tested under laboratory conditions .The 

system is about adequate warning on potential blockage 

incidents to prevent Sewer Failure in Drainage, Obtaining 

Forewarning Time for Landslides, Development of Waste 

Gas, Monitor System using Wireless Sensor 

A key issue with blockage formation is its 

intermittent nature so that current inspection technology may 

not be efficient enough to detect sudden incidents or serious 

blockage which may have accumulated before the routine 

check and which may lead to a flooding incident. similarly, 

the phenomenal framework for the geographical topological 

event detection such as landslides and inception of Gas 

cannot be predicted before occur. This work is the next 

generation system based on Intel Motes that addresses the 

limitations of this past work; it includes remote monitoring in 

near real-time, variable sampling rate and long battery 

lifetime. The system also offers support for high data rate 

time synchronized data collection from multiple locations. In 

contrast, current data acquisition practice within the water 

industry relies upon portable loggers and a limited number of 

remote monitoring stations which have low-duty cycle. These 

remote monitoring stations do not have the capabilities for 

high data rate acquisition, local processing or high-bandwidth 

transmission. 

In-sewer gas monitoring system is a low cost system 

design. The proposed system allows frequent WCS 

inspection, comprehensive WCS sewer gas measurement, 

and early detection of problems. In addition, the system 

allows targeting of accurate sewer flushing measure which 

substantially improves service uptime, reduces the 

maintenance expense, enhances illegal toxic chemical 

dumping enforcement, reduces the risks of contaminating the 

source of drinking water, and reduces the risks of polluting 

our natural environment. Smart Drainage System helps to 

alert workers of various gas levels, Obstacle detection by 

using system application stores the sensor performs for 

reduce the future accidents in drainage channel. Efficient 

Monitoring, High performance Monitoring system and safe 

manner. The main toxic gases present in drainage is carbon 

monoxide gas, Hydrogen sulphide gas, Methane gas in ppm 

range, Level sensor and acoustic sensor in input block and 

Output block is an alert system such as LED, LCD and Buzzer 

and interfaced with PIC Microcontroller. The block diagram 

of the complete system shown in FigNo: 3. 

A. Block Diagram 

 
Fig. 2: Sewage Line Block Detection through WSN 
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Fig. 3: Circuit Diagram 

IV. HARDWARE DESCRIPTION 

When AC is applied to the primary winding of the power 

transformer it can either be stepped down or up depending on 

the value of DC needed. In our circuit the transformer of 

230V/15V is used to perform the step down operation where 

a 230V AC appears as 15V AC across the secondary winding. 

In the power supply unit, rectification is normally achieved 

using a solid-state diode. The voltage regulators play an 

important role in any power supply unit. With a regulator 

connected to the DC output, the voltage can be maintained 

within a close tolerant region of the desired output. The 

regulators IC7812 and 7805 are used to provide the +12V and 

+5V to the circuit. 

A. PIC16F877A 

PIC16F877A is shown in FigNo: 4 a 40 Pin DIP pack IC with 

33 I/O pins. Out of which 9 pins can be used either as Digital 

I/O pins or Analog Input pins. The micro controller is having 

5 ports Port A, Port B, Port C, Port D and Port E. Either Pins 

11 and 12 or 31 and 32 can be used as power supply pins. The 

5v supply is given to the 11th and 32 pin and GND is 

connected to the 12th and 31th pin of microcontroller. Pins 39 

and 40 are used for In-Circuit Debugger Operations, with 

which the hex code is downloaded to the Chip. Pin 33 is used 

as external Interrupt Pin. Pin 1 is used as Reset Pin. This Pin 

is connected to Vcc through a resistor. 

 
Fig. 4: 

B. GSM Modem 

GSM modem is a specialized type of modem which accepts a 

SIM card, and operates over a subscription to a mobile 

operator, just like a mobile phone. From the mobile operator 

perspective, a GSM modem looks just like a mobile phone 

.When a GSM modem is connected to a computer, this allows 

the computer to use the GSM modem to communicate over 

the mobile network.  While these GSM modems are most 

frequently used to provide mobile internet connectivity, many 

of them can also be used for sending and receiving SMS and 

MMS messages. A GSM modem can be a dedicated modem 

device with a serial, USB or Bluetooth connection, or it can 

be a mobile phone that provides GSM modem capabilities 

.For the purpose of this document, the term GSM modem is 

used as a generic term to refer to any modem that supports 

one or more of the protocols in the GSM evolutionary family, 

including the 2.5G technologies GPRS and EDGE, as well as 

the 3G technologies WCDMA, UMTS, HSDPA and 

HSUPA.A GSM modem exposes an interface that allows 

applications such as Now SMS to send and receive messages 

over the modem interface. The mobile operator charges for 

this message sending and receiving as if it was performed 

directly on a mobile phone. To perform these tasks, a GSM 

modem must support an “extended AT command set” for 

sending/receiving SMS messages, as defined in the ETSI 

GSM 07.05 and 3GPP TS 27.005 specifications. GSM 

modems can be a quick and efficient way to get started with 

SMS, because a special subscription to an SMS service 

provider is not required. In most parts of the world, GSM 

modems are a cost effective solution for receiving SMS 

messages, because the sender is paying for the message 

delivery. A GSM modem can be a dedicated modem device 

with a serial, USB or Bluetooth connection, such as the 

Falcom Samba 75. (Other manufacturers of dedicated GSM 

modem devices include Wavecom, Multitech and iTegno.  A 

GSM modem could also be a standard GSM mobile phone 

with the appropriate cable and software driver to connect to a 

serial port or USB port on your computer. Any phone that 
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supports the “extended AT command set” for 

sending/receiving SMS messages, as defined in ETSI GSM 

07.05 and/or 3GPP TS 27.005, can be supported by the Now 

SMS & MMS Gateway. Note that not all mobile phones 

support this modem interface. 

Due to some compatibility issues that can exist with 

mobile phones, using a dedicated GSM modem is usually 

preferable to a GSM mobile phone. This is more of an issue 

with MMS messaging, where if you wish to be able to receive 

inbound MMS messages with the gateway, the modem 

interface on most GSM phones will only allow you to send 

MMS messages. This is because the mobile phone 

automatically processes received MMS message notifications 

without forwarding them via the modem interface.SIM800 

Overview Designed for global market, SIM800 is a quad-

band GSM/GPRS module that works on frequencies GSM 

850MHz, EGSM 900MHz, DCS 1800MHz and PCS 

1900MHz. SIM800 features GPRS multi-slot class 12/ class 

10 (optional) and supports the GPRS coding schemes CS-1, 

CS-2, CS-3 and CS-4. With a tiny configuration of 

24*24*3mm, SIM800 can meet almost all the space 

requirements in users’ applications, such as M2M, smart 

phone, PDA and other mobile devices. SIM800 has 68 SMT 

pads, and provides all hardware interfaces between the 

module and customers’ boards. The SIM800A modem has a 

SIM800A GSM chip and RS232 interface while enables easy 

connection with the computer or laptop using the USB to 

Serial connector or to the microcontroller using the RS232 to 

TTL converter. 

SIM800A - GSM/GPRS module Designed for 

global market, SIM800 is a quad-band GSM/GPRS module 

that works on frequencies GSM 850MHz, EGSM 900MHz, 

DCS 1800MHz and PCS 1900MHz. 

C. Level Electrodes  

Level sensors are used to detect liquid level. The liquid to be 

measured can be inside a container or can be in its natural 

form (e.g. a river or a lake). The level measurement can be 

either continuous or point values. Continuous level sensors 

measure level within a specified range and are used to know 

the exact amount of liquid in a certain place and Point level 

sensors only measures a specific level, generally this is used 

to detect high level alarms or low level alarms. There are 

many physical and application variables that affect the 

selection of the optimal level monitoring solution for 

industrial and / or commercial processes. The selection 

criteria include the physical: state (liquid, solid or slurry), 

temperature, pressure or vacuum, chemistry, dielectric 

constant of medium, density or specific gravity of medium, 

agitation, acoustical or electrical noise, vibration, mechanical 

shock, tank or bin size and shape; and the application 

constraints: price, accuracy, appearance, response rate, ease 

of calibration or programming, physical size and mounting of 

the instrument, monitoring or control of continuous or 

discrete (point) levels; This article discusses level sensing 

from the perspective of the state of the material - solid, liquid, 

and slurry-type - and how their physical and electrical 

properties may affect the performance of the sensor. 

A variety of sensors are available for point level 

detection of solids. These include vibrating, rotating paddle, 

mechanical (diaphragm), microwave (radar), capacitance, 

optical, and ultrasonic level sensors. 

D. GAS Sensor 

A gas detector is a device that detects the presence of gases 

in an area, often as a part of safety system. This type of 

equipment is used to detect a gas leak and interface with the 

control system. So, a process can be completed. In current 

technology scenario, monitoring of gases produced is very 

important. From home appliances such as air conditioners to 

electric chimneys and safety systems at industries monitoring 

of gases is very crucial. Gas sensors are very important part 

of such systems. Small like a nose, gas sensors spontaneously 

react to the gas present, thus keeping the system updated 

about any alterations that occur in the concentration of 

molecules at gaseous state. Gas sensors are available in wide 

specifications depending on the sensitivity levels, type of gas 

to be sensed, physical dimensions and numerous other 

factors. This Insight covers a methane gas sensor that can 

sense gases such as ammonia which might get produced from 

methane. This adsorption creates a potential difference on the 

element which is conveyed to the processor unit through 

output pins in form of current. The gas sensor module consists 

of a steel exoskeleton under which a sensing element is 

housed. This changes the resistance of the sensing element 

which alters the value of the current going out of it. As the 

cost and performance of electronic gas sensors improved, 

they have been incorporated into a wider range of systems. 

Their use in automobiles was initially for engine emissions 

control, but now gas sensors may also be used to insure 

worker comfort and safety. 

E. LCD Display 

LCD (Liquid Crystal Display) screen is an electronic display 

module and find a wide range of applications. These modules 

are preferred over seven segments and other multi segment 

LED.LCD are economical; easily programmable; have no 

limitation of displaying special & even custom characters 

(unlike in seven segments),animations and soon. A 16x2 

LCD means it can display 16 characters per line and there are 

2 such lines. In this LCD each character is displayed in 5x7 

pixel matrix. This LCD has two registers, namely, Command 

and Data. The command register stores the command 

instructions given to the LCD.LCD screen is more energy-

efficient and can be disposed off more safely than a Cathode 

Ray Tube. Its low electrical power consumption enables it to 

be used in battery- powered electronic equipment more 

efficiently than Cathode Ray Tubes. It is an electronically 

modulated optical device made up of any number of segments 

controlling a layer of liquid crystal. 

F. Piezo Buzzer 

The Piezo buzzer produces sound based on reverse of the 

piezoelectric effect. The generation of pressure variation or 

strain by the application of electric potential across a 

piezoelectric material is the underlying principle. These 

buzzers can be used alert a user of an event corresponding to 

a switching action, counter signal or sensor input. The buzzer 

produces a same noisy sound irrespective of the voltage 

variation applied to it. When a potential is applied across 

these crystals, they push on one conductor and pull on the 
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other. This, push and pull action, results in a sound wave. 

Most buzzers produce sound in the range of 2 to 4 kHz. The 

Red lead is connected to the Input and the Black lead is 

connected to Ground. 

G. Comparator LM358 

The LM358 IC is a great, low power and easy to use dual 

channel op-amp IC. It is designed and introduced by national 

semiconductor. It consists of two internally frequency 

compensated, high gain, and independent op-amps. This IC is 

designed for specially to operate from a single power supply 

over a wide range of voltages. The LM358 IC is available in 

a chip sized package and applications of this op amp 

include conventional op-amp circuits, DC gain blocks and 

transducer amplifiers. LM358 IC is a good, 

standard operational amplifier and it is suitable for your 

needs. It can handle 3-32V DC supply & source up to 20mA 

per channel. This op-amp is apt, if you want to operate two 

separate op-amps for a single power 

H. Solenoid Valve 

A solenoid valve is an electro mechanical valve for use with 

liquid or gas controlled by running or stopping an electric 

current through a solenoid, which is a coil of wire, thus 

changing the state of the valve. The operation of a solenoid 

valve is similar to that of a light switch, but typically controls 

the flow of air or water, whereas a light switch typically 

controls the flow of electricity. Solenoid valves may have two 

or more ports: in the case of a two-port valve the flow is 

switched on or off; in the case of a three-port valve, the 

outflow is switched between the two outlet ports. Multiple 

solenoid valves can be placed together on a manifold. 

Solenoid valves are the most frequently used control elements 

in fluidics. Their tasks are to shut off, release, dose, distribute 

or mix fluids. They are found in many application areas. 

Solenoids offer fast and safe switching, high reliability, long 

service life, good medium compatibility of the materials used, 

low control power and compact design. Besides the plunger-

type actuator which is used most frequently, pivoted-

armature actuators and rocker actuators are also used. 

I. Relay 

Automotive style miniature relay. A relay is an electrical 

switch that opens and closes under control of another 

electrical circuit. In the original form, the switch is operated 

by an electromagnet to open or close one or many sets of 

contacts. It was invented by Joseph Henry in 1835. Because 

a relay is able to control an output circuit of higher power than 

the input circuit, it can be considered, in a broad sense, to be 

a form of electrical amplifier. These contacts can be either 

Normally Open (NO), Normally Closed (NC), or change-over 

contacts. Normally-open contacts connect the circuit when 

the relay is activated; the circuit is disconnected when the 

relay is inactive. It is also called Form A contact or "make" 

contact. Form A contact is ideal for applications that require 

to switch a high-current power source from a remote device. 

Normally-closed contacts disconnect the circuit when the 

relay is activated; the circuit is connected when the relay is 

inactive. It is also called Form B contact or "break" contact. 

Form B contact is ideal for applications that require the circuit 

to remain closed until the relay is activated.  Change-over 

contacts control two circuits: one normally-open contact and 

one normally-closed contact. It is also called Form Contact 

Operation When a current flows through the coil, the 

resulting magnetic field attracts an armature that is 

mechanically linked to a moving contact. The movement 

either makes or breaks a connection with a fixed contact. 

When the current is switched off, the armature is usually 

returned by a spring to its resting position. Latching relays 

exist that require operation of a second coil to reset the 

contact position. By analogy with the functions of the original 

electromagnetic device, a solid-state relay operates a thyristor 

or other solid-state switching device with a transformer or 

light-emitting diode to trigger it. 

J. Relay Driver (ULN 2003): 

ULN2003 is a high voltage and high current Darlington array 

IC. It contains seven open collector darlington pairs with 

common emitters. A darlington pair is an arrangement of two 

bipolar transistors.ULN2003 belongs to the family of 

ULN200X series of ICs. Different versions of this family 

interface to different logic families. ULN2003 is for 5V TTL, 

CMOS logic devices. These ICs are used when driving a wide 

range of loads and are used as relay drivers, display drivers, 

line drivers etc. ULN2003 is also commonly used while 

driving Stepper Motors. Each channel or darlington pair in 

ULN2003 is rated at 500mA and can withstand peak current 

of 600mA. The inputs and outputs are provided opposite to 

each other in the pin layout. Each driver also contains a 

suppression diode to dissipate voltage spikes while driving 

inductive loads. Ideally suited for interfacing between low-

level logic circuitry and multiple peripheral power loads, the 

Series ULN20xxA/L high-voltage, high-current Darlington 

arrays feature continuous load current ratings to 500 mA for 

each of the seven drivers. Typical loads include relays, 

solenoids, stepping motors, magnetic print hammers, 

multiplexed LED and incandescent displays, and heaters. All 

devices feature open-collector outputs with integral clamp 

diodes. The ULN2003A/L and ULN2023A/L have series 

input resistors selected for operation directly with 5 V TTL 

or CMOS. These devices will handle numerous interface 

needs particularly those beyond the capabilities of standard 

logic buffers. The devices are rated for operation over the 

temperature range of -20ｰC to +85ｰC. Most are also available 

for operation to -40ｰC; to order, change the prefix from 

“ULN” to “ULQ”. 

V. RESULT & DISCUSSION 

 
Fig. 5: Hardware Model 

The whole hardware setup will be shown in Fig No:5.When 

there is no block there will free flow of sewage water from 

the tank to the pipe and the level electrodes will be low, if 

there is a block in the pipe then there will be increase in the 
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sewage water inside the pipe and then level electrodes will be 

set to be high and then the PIC controller will send the signal 

to the relay and SMS alert will be given to the person through 

GSM module and then solenoid pump will be get activated 

and the chemical solvent will be get flown into the pipe and 

then block will be rectified. In case if there is any breakage in 

the pipe , low level of chemical solvent in the tank and also 

presence of harmful gas detected in gas sensor SMS alert will 

be given shown in Fig No:8 and also piezo buzzer will 

produce sound indication for gas leakage . The LCD display 

shown in Fig No:7 is provided for to show monitored result. 

 
Fig. 6: ON State Condition 

 
Fig. 7: LCD Display for Output 

 
Fig. 8: SMS Alert through GSM 

VI. CONCLUSION 

The validation of result show that they are in line with the 

expected output. The work has been checked with both 

software and hardware testing tools for block detection, 

sewage pipe breakage, gas leakage through the SMS alert. 

The project is having enough avenues for future 

enhancement. The project is a prototype model that fulfills all 

the logical requirements. The main advantage of our work is 

to reduce the man power block detection and also reduce 

manhole death provides high reliable. In futureIOT based 

sewage block detection can be used for monitoring the whole 

sewage system. 
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