
             © 2022 IJNRD | Volume 7, Issue 12 December 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2212306 International Journal of Novel Research and Development (www.ijnrd.org)  

 

d55 
 

INTEGRATED WATER MANAGEMNT   

1Pallavi U.P, 2Lt. Col. Ravindra Singh  
1Environmental Engineer, 2Chief Executive Officer  

1Environment & Sustainability Department 
1CEO of ELCITA, Electronics city, Bangalore, INDIA 

 

 

Abstract:  Water scarcity is an increasing global problem, specifically in urban areas. This is due to the unsustainable growing 

demand for water induced by the growing population. Electronics City is a prominent industrial township in Bangalore, India, 

housing about 293 companies.  

This study has been undertaken to understand and realize the use of good practices to tackle water scarcity. The purpose of this 

study is to adopt these learnings and come up with key advancements to improve water management at Electronics City. 

The township is highly dependent on external sources of tanker water from bore wells of the surrounding areas. The water scarcity 

is being caused not because there is no water in the township but because of the need for better management of the critical resource. 

Inequitable distribution of water is also leading to water scarcity among the smaller companies. 

The analysis made from international community and decided to take informed decisions through better infrastructure development 

for different source of water with a combination of good governance, regulations, and efficient systems. 

It is therefore recommended that Electronics City plan for a current and continuous water data collection that will facilitate taking 

informed decisions, implement an integrated water management system, improve governance and policies, improve infrastructure, 

and engage with stakeholders to improve conservation and reuse of water. 

The current situation at Electronics City, learning’s from the international community, the gaps at Electronics city and 

recommendations for improvement are detailed in this case study. 

 

 

Index Terms – Water Scarcity, Integrated water management  

 

1.INTRODUCTION 

Bangalore, the capital city of Karnataka, is the fifth-largest metropolitan of India. The current population of Bangalore is 12.7 

million (United Nations Department of Economic and Social Affairs, 2019). Electronic City is located 16.5 kilometers outside of 

Bangalore on Hosur Road. It is one of India’s largest electronic industrial parks, spread over 903 acres of land. It was established 

in 1978 as an Industrial Estate exclusively for electronics Industries. 

The Bangalore Water Supply and Sewerage Board (BWSSB) is responsible for providing water supply to the city of Bangalore and 

is also supplying water to Electronics City. 

 

 1.1 Electronics City 

In 2003, the Government of Karnataka (GoK) amended the Karnataka Municipalities Act, 1964, to include a section on the 

formation of the Industrial Township Authority. A proposal was submitted to GoK to declare Electronics City as an Industrial 

Township Area. 

In 2013, the GoK, in a first in the state, declared Electronics City as an industrial township area to be governed by its members 

under the Karnataka Municipalities Act, 1964 and constituted the Electronics City Industrial Township Authority (ELCITA). 

ELCITA is responsible for executing the various municipal functions of the township, such as town planning, building approval, 

water and waste management, collection of property tax etc. 

(ELCITA, 2019). There are a total of 293 companies in Electronics City. The population of Electronics City is 123 967, including 

support staff, housekeeping, and security. 
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figure 1: functions of elcita, source - (elcita, 2019) 

 

 1.2 Water Supply in & Around Electronics city  

ELCITA has been successfully running the water supply to companies in Electronics City since 2013. We are closely working on 

water distribution process to various small- and large-scale companies (132 companies) to meet their daily consumption demand. 

Two major application water sources are BWSSB & Borewell. 

For BWSSB – ELCITA drawn on an average of 1.2 MLD of freshwater from BWSSB and further distribute to the 72 companies 

through either pipeline or tankers. 

For Borewell – ELCITA has two own borewells of expected water yield range between 4-7 KL/hr. and drawn capacity is 150 KLD 

and supplied to 62 nos. of companies through tankers. 

Borewell water supplied in two forms (a) Raw water drawn from Ground (b) Treated borewell through softener system   

 

2. NEED OF THE STUDY. 
ELCITA set a vision to Become Water Positive by 2025; under the vision umbrella, ELCITA has adopted Integrated water 

management initiatives 

Vision: Becoming Water Positive: Adopting an Integrated approach to Manage water:  

Make ELCITA water positive by year 2025 through IWM initiatives like water conservation, wastewater recycling, reuse, and 

rainwater harvesting 

 

3. INTEGRATED WATER MANAGEMENT  

 
3.1. WHAT DO YOU MEAN BY INTEGRATED WATER MANAGEMENT SYSTEM? 

Integrated Water Management (IWM) is a process that promotes the coordinated development and management of water, land and 

related resources in order to maximize economic and social welfare in an equitable manner without compromising the sustainability 

of vital ecosystems. 

 

The three key policy goals of IWM are Equity, Ecological integrity and Efficiency, which are known as the three ’E’s (Postel 1992): 

 Equity: Water is a basic need and hence there is the basic right for everybody to have access to water of adequate quantity and 

quality. 

 Ecological integrity: Water in sufficient quantities with sufficient quality should persevere in the environment. Water should 

be used in a sustainable way, so that the future generation will be able to use it in a similar way as the present generation. 

 Efficiency: Water must be used with maximum possible efficiency. Cost recovery of the water service should be attained. 

Water should be priced according to its economic value 

 

3.2 Principle of IWM  

 

1. Integrated water and Environmental management  

2. Follow a systematic approach  

3. Full participation by all the stockholders  

4. Attention to the social dimensions 

5.Policy framework  
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figure 2: functions of iwrm - (iwrm -eductaion, 2019) 

 

 

3.3 ELCITA Framework of Integrated Water Management  

 

 3.3.1 ELCITA SET AN OUT THE FOLLOWING IWM Objectives. 

 
 Look at all sources of available water and formulate an integrated water management plan. 

 

 Securing and supply of sufficient optimal quantity of freshwater  

 

 Ensuring Supply of BIS quality drinking water at reasonable cost to ELCitizen. 

 

 Improvement and restoration of GW quality. 

 

 Provision and securing of access to safe sanitation, 

 

 Utilizing data to achieve stated objectives 

 

 Optimising use of treated water 

 

 Create policy for IWM  

 

o RESPONSIBLE USE OF GROUND AND FRESH WATER 

o OPTIMISATION OF TREATED WATER USAGE 

o REPORTING ON USAGE 

 

 Creating an integrated software to monitor IWM 

 

3.3.2 Integrated Water management Plan  

 

o Implement water conservation measures 

 

o Optimize utilization of available fresh water 

 

o Wastewater recycling: Advocating use of treated wastewater in lieu of fresh water for: 

 

Flushing @ 20% year on year 

 

Landscaping @ 40% year on year 

 

Construction and other non-potable uses 

 

o  Enhance recharge capacity and harvesting of rainwater 10% increase year on year 

 

o Educate all ELCitizen about the importance of water conservation by year 2025 

 
o Share our knowledge and experience in water management of Bangalore first, then Karnataka and then the whole of 

India by year 2028 
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3.3.3. Road Map to achieve IWM Objective. 
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4. METHODOLOGY  

 

INTEGRATED WATER MANAGEMENT: 

 

 
ELCITA considered to work on various available sources of water in Electronics city to achieve the defined Road Map of IWM. 

 

 
 

5. Effective Integrated Water Management at ELCITA 

 
Water management: It is the management of water resources for the coming generations. It involves the activity of planning, 

developing, distributing and managing the optimum use of water resources. There are different methods through which water 

management preservation can be done, some of them are explained below. 

 
 

                        
 

5.1. Freshwater: 
ELCITA was established in 2013 under the Karnataka Municipal Act,1964. The township is spread over 903 acres and    over 

2,00,000 employees currently work in Electronics city. 
Background: One of the primary responsibilities of ELCITA is to supply water to the companies. Of the 135 companies in 

Electronics City water is being supplied to only a few companies. Many major companies are drawing water directly from 

BWSSB, and some companies are procuring water from private vendors. ELCITA has following source of water: 

5.1.1 Source  

BWSSB water: ELCITA collects the Cauvery water from BWSSB of around 1 to 1.2 MLD per day and supplying water on 

demand basis. Water is supplied through water tankers as well as pipeline. The activities include: 

a. Collection from BWSSB, measurement, storage, quality assessment and distribution and billing  

 

Borewell water: ELCITA owns 02 borewells, of which presently only one borewell is in use for supplying water on a need 

basis. Water is supplied through water tankers. The activities include:  

b. Extraction from ground, measurement, storage, treatment, quality assessment and distribution and billing  

 

 

 

Limit water 

consumption  

Maximize the use of 

sustainable source of water  

Cost Effective water infrastructure 
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5.1.1 Quantity Measures: 

 

5.1.1.1 ELCITA introduced “Smart water meters in May 2016”. ELCITA adopted AMR (Automatic meter reading) is the 

technology of automatic data collection of consumption, diagnostic and status data from water meter or energy meter 

device. 

5.1.1.2 ELCITA has carried out initial test-bed project with 25 smart meters and this pilot project was running effectively from 

2018. 

5.1.1.3 ELCITA converted all the possible analogue meters to Smart flowmeters with an application of Lora based IOT device 

to get the real time data 

5.1.1.4 ELCITA installed “250MM” Electromagnetic flowmeter and air release value at BWSSB inflow line which reduces the 

non-revenue water loss up to 2% than the original loss. 

5.1.1.5 ELCITA installed and commissioned around 52 smart water meters with IOT and 5 Nos. of gateways in the year of 2019.  

5.1.1.6 Entire ELCITA BWSSB water supply Pipeline is installed 74Nos. of IOT based Smart water meters and all companies 

real time water consumption data is receiving on ELCITA dashboard 

5.1.1.7  ELCITA has installed 50 Nos. of smart water meters for borewells and 4no’s of Hydrostatic level sensors to “Assess 

Groundwater level”. 

5.1.1.8  Ultrasonic flowmeters are installed at loading points of all the ELCITA water tankers, to maintain transparency in 

water supply service with customers   

Smart Water Meter allows the township to 

• Water demand forecasting 

• Customer profiling and priority delivery 

• Schedules 

• Preventing water scarcity 

• Increase network reliability 

• Remote Monitoring 

• Automate billing and collection 

 
The advantage of Smart Water Metering is that it would be easy to operate, maintain and reduces non-revenue water losses. 

Apart from water saving, it also saves on manpower, operating cost and reduces manual operating errors. 

 

 
figure 3: Smart water meters with different technology 

 
 

5.1.2 Quality Measures: 

 
5.1.2.1 Qualitative and quantitative measurements are needed from time to time to constantly monitor the quality of water from 

the various sources of supply.  

5.1.2.2 Qualitative can be measured in two different methods (a) Laboratory analysis 

 and (b) Online monitoring system  

  Laboratory Water Test: Water samples can be analyzed monthly in NABL Accredited laboratory as per Drinking water 

BIS Standards of IS 10500;2012 
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 Online monitoring system: Water quality measurement will be done using Ion selective electrode principle online 

monitoring system  

ONLINE MONITOING SYSTME FOR WATER QUALITY  

 

 

 

 

 

 

  
 

 

 

 
            

 

   Water Quality Limits as per BIS Standards 

 
 
 
 
 
 
 

 
 

 
 

 

 
 

 

 
 

5.1.3. Water Treatment technology  

 
5.1.3.1 BWSSB: ELCITA is running intermediated water supply system, receiving on an average of 1000 KLD to 1200 KLD of 

water daily from BWSSB. BWSSB have water treatment unit at Kodichikknahalli. Hence, water which is received to ELCITA 

pumphouse is treated and meets BIS Drinking water standards as per IS 10500;2019. Therefore, No requirement of treatment at 

ELCITA pumphouse. 

 

5.1.3.2. Borewell: ELCITA has 2 own Borewells at pumphouse location. We found there is an excess hardness present in the 

borewells. Hence, decided to install the treatment system called softener system to reduce the hardness content in the borewell 

water to meet BIS Standards of IS 10500;2019 

 

5.1.3.3 Softener system: A water softener is a whole-house filtration system that removes hardness-causing calcium and 

magnesium minerals from your water through a process called ion exchange. A water softener addresses one of the most 

prevalent and devastating water problems: hard water. 

Technology   Ion selective Electrode (ISE) method 

Make  S: Can  

Working  

Principle  

Ion selective electrode is a transducer (or sensor) 

that converts the activity of a specific ion dissolved 

in a solution into an electrical    potential. 

Operation & Maintenance Sensor inspection & cleaning  

 Replacement of membrane cartage periodically  

 Testing & Calibration of sensors for  

quarterly   

 System validation with standards, Laboratory &  

online parameters comparative 

Parameter  

Analyzers 

For BWSSB  

 

 

 

For Borewell  

The following parameters are testing. 

 

PH, Turbidity, Chloride, Fluoride, Ammonia, 

Residual Chlorine and   TSS, TDS & Conductivity  

 

PH, Turbidity, Conductivity &TDS,  

Total Hardness as CaCO3 

 

PP Parameter  Desirable 

Limit  

Permissible 

Limit  

          PH 6.5 -8.5 7.0 -8.5 

Turbidity 1 NTU 1 NTU  

Conductivity  500 mg/L 2000 mg/L 

Total Suspended 

solids  

300 mg/L 600 mg/L 

Total Dissolved 

Solids  

500 mg/L 600 mg/L 

Chloride  250 mg/L 1000 mg/L 

Fluoride 1.0 mg/L 1.5 mg/LK 

Ammoniacal 

nitrogen 

0.5 mg/L No relaxation  

Residual 

Chlorine 

0.2 mg/L Applicable 

only when 

water is 

chlorinated 

Total Hardness 

as CaCO3 

300 mg/L 600 mg/L 

 

 

Water Sample  

 
Analyzer

s  

SERVERS  

 

Monitoring system  

http://www.ijnrd.org/
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z 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 
5.2. Rainwater Management  

 
5.2.1. Rainwater Recharge Pits:  

 
 

 
 

 
 
 

 
 

 
 

 

 

 

Name of the work  Water Softener system for Borewell water 

Technology   Ion Exchange Method 

Make  TUBRO (Sunway Technologies)  

Working Principle  A water softener is packed with water softener resin beads.  

Hard    water with calcium and magnesium flows through this resin  

and, in a process called ion exchange, the hardness ions in the water  

trade places with soft ions on the resin beads.  The result is soft water.   

Operations and  

maintenance  

Sand filter: The MPV for every 48 hours its automatically backwash 

 for 5 minutes and rinse for 5 minutes. 

Carbon filter: The MPV for every 48 hours its automatically back 

wash and rinse the system each for 5 minutes 

Water softener: The Automatic MPV does regeneration of the Softener  

system after 48 Hours, at that time it consumes salt of 100kg from the brine  

tank of 1000ltr drum, where the salt will be diluted.  

After finishing sand and carbon filter backwash and rinse water  

softener start regeneration 15 minutes after completing its turn into  

rinse mode for 5 minutes and will turn to service mode, so that the  

water will flow into the treated tank. 

Replacement of sand for every year in the PSF    

Replacement of Carbon for every 6 months in the ACF    

Instruments Installed  Smart Flowmeters, Level Sensors & Energy meters, PH dosing system, MPV Valves 

Parameter Analyzers Hardness as CaCO3, Inflow& outflow, reject waste flow  

 
 

 

 
ADVANTAGES: 

 
The advantage of automatic Softener system is that it would Long term stable and maintenance free in operation. 

It also saves on manpower, operating cost and reduces manual operating errors 

 

 

Objective of softener technologies are: 

 

1. Reduce /remove hardness in borewell water 

2. To get real time data on water quality of water at 

filtration and softener stages of treatment. 

 

3. Enhance water supply facility by avoiding 

harmful water quality 

 
 

 

ELCITA has constructed around 95 Nos. of RWR within e-city to 

increases the ground water table level to achieve high water 

conservation. 

 

RWR sizes maintained throughout the Township is. 

A. 3ft X20ft = 4cum in capacity  

B. 4ft X 22ft =6cum in capacity  
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5.2.2 Injection well to recharge ground water level 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Note 
 
4.5.3. Rainwater Harvesting System  
 

 

 
 
 
 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 
 
 

ELCITA established V-wire Injection well technology 

around 20 Nos. to increase the ground water percolation. 

Rainwater recharging (RWR) involves collection of 

rainwater and its storage for on-site reuse or recharging of 

ground water through recharge pits. The aim of rainwater 

harvesting is to minimize the surface runoff and maximize 

the usage of rainwater/recharge ground water table.  

 

The average rainfall consider is 998mm/year. The water 

falls on the streets, roads and open area will be connected to 

the rainwater recharge inlet through storm water drains. The 

runoff along with the pollutants enters the rainwater 

recharge pit and flows to the injection well through filter 

media and creates water column, injecting large quantity of 

water through the perforated UPVC Casing pipe. This water 

percolates into the deeper layers of the earth’s strata through 

the dry joints, cracks and weathered zone and recharges the 

aquifers.  
 
Note: Placed Boards with the details of design, 

quantity, filter media and latitude longitude  

 
Rainwater injection well Size 1M*18m 

Rainwater injection well 

volume 

18cum 

Perforated UPVC Pipe dia. 0.15m 

Filtration system size 1.2m*2.4m 

 

 

 

 

5.2.3. Rainwater Harvesting system  

 
ELCITA has constructed around 2,50,000-liter capacity of 

centralized harvesting facilities within E- City. 

 

RWH System Components  

The major components of a rainwater harvesting system are. 

1. Collection system: Roof surface and gutters to capture 

the rainwater and send it to the storage system 

2. Inlet filter: Screen filter to catch large debris 

3. First flush diverter: Diverter that removes debris not 

captured by the inlet filter from the initial stream of 

rainwater 

4. Storage tank: Storage tanks are constructed with RCC 

Sumps 

5. Overflow:  if the storage tank gets full, the overflow 

will be connected either to RWR pits or stormwater 

drains based on the site conditions. 

6. Controls: Control system that monitors water level and 

filtration system 

7. Treatment system: Filtration system  

8. Pump: Pump to move water through the system to 

where it will be used 

9. Backflow prevention: Backflow preventer to ensure 

that under negative pressure water cannot flow 

backwards through the system into the make-up water 

system 

10. Flow meter: Flow meter (with data logger) to measure 

water production 

11. Power supply: Systems may use either conventional 

power sources or, to improve off-grid capabilities, 

alternative sources such as stand-alone or grid-tied 

solar systems 

12. Water level indicator: Monitors the water level in the 

storage tank 

 

RWH Collection Sump 30 cum of capacity 

 
 

  

First Flush Diverter 
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4.5.4. Bore Well rech 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

5.2.4. Aquifer Recharge system  

 

In 2022, ELCITA’s water focus is to make the invisible water to 

be Visible. 

ELCITA initiated to work for non-workings borewells to make 

water available in the same borewell using Aquifer recharge 

system. 

5no’s of Aquifer recharge systems are created in companies non-

working borewells  

 

Methodology:  

For each bore well create a collection pit of 4ft x 4 ft x 5 ft (depth) 

size. Add holes to the bore pipe. Fill from the bottom as follows: 2 

ft 40mm jelly/Gravel,1ft 10-12mm gravel, two layers of insect / 

mosquito net, 1 ft of 12” coarse sand. Divert rainwater to these pits. 

Water will soak and filter into the bore well. Just doing this alone 

can ensure the borewell never goes dry. Over a period, the earth 

below becomes a great source of storage. 

 

 
 
 

 

6” Solid block 

12” Sand for 

1ft depth  

10-12 mm 

gravel 1ft 

depth  

40mm jelly 

for 2ft depth  

10mm hole 

on MS 

Casing   

4inch MS Casing Width  

Aquifer Recharge system   

 

Holes drilled in pipes extending from the 
bore well help water collected in the pit 
around the bore percolate and recharge 

groundwater. Photo: M/s. Syscon 
Instruments     

 
5.2.5. Concrete Permeable Pavers  

 

These Permeable pavers allow stormwater to infiltrate into 

underlying soils promoting pollutant treatment and ground 

water recharge. This would reduce stormwater 

wastage/seepage. 

 

Around 380 Sq.m of area has been replaced with permeable 

pavers in the location of Pumphouse, EC  

 
 

Specifications. 

Permeable paver Size: 600X400X80 mm 

Grass Type: 3-inch Turf Grass  

 

 

 

40mm stone aggregate -50mm 

12.5 mm stone aggregate -50mm 

2.36mm fine aggregate -50mm 

Pervious Pavers  

Kerbstones    

Paver Joint with grass  

Native soil base 

Filling available Soil -50mm  
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5.3. Wastewater Management  

 
5.3.1. Sewage Treatment Plants 

 

To achieve Zero sewage discharge, ELCITA has constructed 5 centralized STP’S with different technologies and ELCITA 

treats around 12-15 lakhs sewage per day within Electronics city 

 

 
 

 
 

   

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

1.3 ELCITA Smart Sustainable Sanitation system 
 

4.7.2. E-Toilet  
ELCITA has sent a Vision: No open defecation in E City 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ELCITA promotes to use more recycled water towards reduction of freshwater 

demand and Recycled water usage will be around 1.5 lakhs per day for estate 

maintenance 

 Infrastructure upgradation:  

A. Replaced highly corroded MS Sheets & pipes to highly non-corrosive SS 304 

sheets and pipes to enhance the safety of operators. 

B. Installation of Online monitoring system, Energy Monitoring system and 

Centrifugal dewatering system as per the KSPCB Compliances   

 Instrumental Analysis:  

A. Online Monitoring & Energy monitoring system are adopted to measure STP’s 

treatment Quantity, Quality and Equipment’s energy consumption as well as 

health condition 

B. Installation of “Air Quality Monitoring system” for air quality monitoring in & 

around the STP Plant  

 Installed “Fountain system” at Treated water tank to enhance water quality  

 ELCITA continuously monitoring the STP’s and achieving 95% efficiency  

 ELCITA utilizes 100%recycled water such as Landscaping, road-washing, and 

construction activities within Estate. 

 Meeting KSPCB Compliances under “Water & Air (Prevention & control) Act 

 ELCITA constructed “Underground drain system” of 1.5km distance to lift the 

sewage from centralized septic tank to Sewage treatment plant  

 

# Technologies Capacity 

1 Extended Aeration 

Activated Sludge 

Process (CSTP) 

 300 KLD 

2 Soil Biotechnology 

(SBT) 

8 KLD 

3 Eco Sequence batch 

Reactor (e-SBR) 

7 KLD 

4 Anaerobic Baffle 

Reactor (ABR) 

9 KLD 

5 MBR STP 1.6MLD 

6 Primary Treatment 

Facility  

200 KLD 

 

Centralized STP Details with 

technologies and capacity 

 
 

 

 

 

 

Data Analytics: A software has been developed for management of 

wastewater like. 

 (a) Quantity of sewage picked up              

 (b) Quantity of Treated water treated /supplied                                                                

 (c) No. and details of clients subscribing to services. 
 

sewage data on elcita dashboard 
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5.3.2.  E-Toilets  

 

20 no’s E- toilets have been established to provide clean facilities to citizen. Sensors installed help keep a 

track of the real time health conditions of E-Toilets, its usage status, water level and Power issues etc that are 

monitored and displayed on Dashboard, and alerts are given to the supervisors to take appropriate action. 

 
E - Toilets Utilization and tracking of health condition of all toilets – usage, alerts etc., 

 
 

 
5.4. Smart – Sustainable software system  

 
5.4.1. Water Management Software: 

To make the water management smart and sustainable in true sense, ELCITA developed a mobile based software 

application system. 

 

ELCITA introduced “OASIS” water billing software on October 2014 developed by M/s. Seminal Technologies to 

accomplish the below points. 

(1) To reduce printing &amp, circulating bill work 

(2) To meet high accuracy data management 

This software is an offline database management system. The feeding of data can be once in a month. There are 3 modules 

for data entry; and they are; 

1. Meter Reading Entry 

2. Trip sheet Entry 

3. Generation of demand note/ Invoice 

4. Submission of invoices through Mail or SMS 

 

A. Smart Billing System:  Software has developed for auto generation of water billing without manual interference in 

conjunction with smart water meter readings  

 

Software Features. 

o Customer details – Name, Address and contact details, water supply mode details 

o Tap details – New/existing meter details, model no. and date etc., 

o Trip sheet details – Entry of trip details, date and trip sheet number etc., 

o Generation of invoice 

o Print the invoice  

o Summary of the customer service details  

 

 

B. Smart Vehicle management System:  Software has developed for Vehicle management for water supply system   

 

Software Features. 

o Capture demand of customers, including notification to supervisor. 

o Optimization of tanker allocation 

o Notification to be sent to driver and confirmatory notification to customer indicating estimated time of supply. 

o Supervisor would have the leeway to override allocation, in case of vehicle breakdown / non availability. 

o Track the movement of tankers through GPS, monitor quantity loaded into tanker and monitor delivery of water, and 

generate virtual trip sheets to include quantity of water supplied, time, date wise. 

o Escalation to higher level in case non delivery one hour post time committed to customer. 

o Notification to be sent to the customers regarding water quality 

o report monthly as a notification 

               

data captures on no. of usages, work 

status of e-toilets 

http://www.ijnrd.org/
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o Generate invoices. 

o Reports (Both pipeline &amp; Tanker details) 

o Analytics 

o Customer feedback. 

 

 
5.4.2. Wastewater Management Software: 

 

The Zoho software, which we are using for the CSTP Daily Data entry such as details of Trips, Maintenance, Vendor details and 

Reports, Analytics and charts and Investment and Expenses spent for CSTP -300 KLD. 

It is helps to generate auto invoices for quick reach to costumers. This Zoho software is developed to reach smart management 

of sewage system 

 

 

 
 

 
6. Cost Benefit  

 
ELCITA was facing loss in water supply since 2013, and the below graph represents the loss statement vs year of water supply.  

From 2013 to 2017, loss was occurred on an average 6.2% and gradually it is decreased due to the water supply quantity. 
 

6.1. Case Study: Reduction of non-revenue water  

 

Background: ELCITA drawn water from BWSSB of capacity on Avg. 1.2 MLD and circulated into all the companies via pipeline 

and tankers based on site condition. ELCITA does water loss every month based on the intake, supply and loss. ELCITA was 

meeting the lost of >6% since 2016 (Based on records). 

Action Taken: ELCITA stated with the baseline study and found that, there is an air flow occurred during the inflow of water and 

the meter was running with air and increases the reading of quantity of water intake. Hence, the following steps are taken to 

mitigate the issue. 

i. Identified the suitable area for air release valve, installed 2 air release valve (a) one air release valve at the peak of 

BWSSB pipeline (b) another air release valve before the ELCITA smart flowmeter to avoid air flow and error in 

reading  

ii. Installed “250MM Electromagnetic flow meter” to cross check the flowrate and figure out the error /NRW loss 

iii. Installed “Ultra Sonic flowmeter” for tankers loading point to maintain transparency in service  

 

The following cost benefits and loses were analyzed and graphical representations are below. 

 

Graphical representation of sewage VS treated 

Water 

Graphical representation of sewage picked up from 

companies 
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Note: The graph shows, continuous improvement in loss reduction of water supply on year basis 

 

 
Note: There is a negative loss in water management since 2017 to 2020 (on records). By  

adopting the few minor technologies/innovations in the operations could help us in achieving  

the water profit of average. 2Lakhs /Month. 
 

7. Achievements  

 

Freshwater  1. Reduction in NRW to <2% 

2. Enhancing availability of BIS quality drinking water to ELCitizen by 150 KLD 

3. Providing assured quality water without increase in cost (constant rates since 

2018) 

4. Reduced losses by 97% in two years 

5. Savings of 1MLD water Per month  

Rain and ground 

water  

1. Achieved 476.4 KLD of rainwater recharge  

2. Achieved 15% of harvesting potential 

3. Established infrastructure for monitoring of ground water status 

Recycled water  1. Reduced Freshwater usage by 28.3% 
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8. Replication Potential of the Project 

 
 
 
 

 

 
 

 

9. Best Practices 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Replication Potential:  

o The concept of Integrated water Management is based on simple and modular activities; these can be 

scaled up and replicated across ULB’s  

o The technologies adopted are locally available, reasonably priced with acceptable ROI 

o Projects can be retrofitted on existing networks easily 
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10. Major Learnings from the IWM Projects 
 

 
 

 

Conclusion: 

All the above best practices of water management have been successfully implemented, measured and monitored on real 
time bases and also channelized into a dashboard, where all the reports of various smart initiatives all corroborated and 
collaborated on to a single “Dashboard”. 
 
The Replication Potential of the concept of Integrated water Management is based on simple and modular activities; 
these can be scaled up and replicated across ULB’s. The technologies adopted are locally available, reasonably priced with 
acceptable ROI and Projects can be retrofitted on existing networks easily 
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