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Municipal data record keeping system… 

2Source:- David Kestenbaum/NPR
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Paper based data recording practices in Bareja….  

3Source:- Primary
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 Lack of on site  data recording systems

4Source:- Surat Municipal corporation SMC 
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    Fragmentation of data in digital and manual records.. Sanand

5Source:- Primary 
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Inadequate data management procedures and inadequate staffing 
capacity Sanand

6Source:- Primary 
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Guess based data reporting- Impacting reliability of data 

7Source:- International Water Association IWA 
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What is Data system ? 

8

Collect Store Manage Analyze Use of Data 

• Survey

• Digital tools 
and systems

• Manual Data 
(Paper 
format) 

• Digital Data 

• Data – 
organization

• Access 
Control

 

• Data Analysis

• Insights 
Generation

• Targeted 
Interventions

• Resource 
allocation

• Effective 
Monitoring 
and 
Evaluation
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Literature Review
• Government Initiatives
• Studies conducted by Research 

Institutes and sector experts
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National E- governance plan 2006 

10

Aim

• Enhancing Service Delivery: The National e-Governance Plan aims to 
improve the delivery of government services by leveraging information 
and communication technologies (ICTs) to make services more 
accessible, efficient, and citizen-centric through digital channels such as 
online portals and mobile applications..

Source:-Department of Administrative Reforms & Public Grievances

Government Initiative Research Institute / sector Experts 
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Handbook on Service Level Benchmarks (CPHEEO) 2009  

11

A tool that helps ULBs to implement systems for measuring, reporting, and 
monitoring SLBs. 

Source:-The Ministry of Urban Development (MoUD)

Government Initiative Research Institute / sector Experts 
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Data maturity assessment framework 2020 

12

Assessing Current State of data management of the city 

Identifying Strengths and Weaknesses for city data system 

Setting Roadmap for Improvement data collection and 
management 

Aim- The framework aims to provide a comprehensive assessment of the 
organization's current data management practices, including data governance, 
data quality, data infrastructure, and data analytics capabilities. By understanding 
where the organization stands in terms of data maturity, stakeholders can 
identify areas for improvement and prioritize initiatives accordingly.

Source:-Data maturity assessment framework by MoHUA

Government Initiative Research Institute / sector Experts 
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Data maturity assessment framework

13

Policy People Process Technology EngagementOutcomes 

• Approval of City 
Data Policy

• City Data Policy 
Components 

• Budgets for 
data- related 
initiatives 

• City Data Officer
• Appointment of 

Data 
Coordinators

• Data Team
• Capacity 

Building Ministry 
Initiative

• Capacity 
building City 
Initiative

• City Data 
Alliances 

• Data 
Hackathons / 
Data Challenges

•  Solving Urban 
Challenges using 
available 
datasets

•   Analytics 
capability

• Sensors for 
collection of 
data

• Number of 
datasets on 
Smart Cities 
Open Data 
Portal

• Number of APIs 
on Smart Cities 
Open Data 
Portal

• Spatial 
Readiness

• Data 
Stories/Blogs

• Data-related Use 
Cases

• Development of 
Portals / 
Applications 

• Alerts & 
Notifications

• Engagement 
with IUDX

• Performing 
during Tata 
Trust Training

• Presence and 
utilization of 
ICCC

• Engagement 
with Ministry 
data initiatives

Source:-Data maturity assessment framework by MoHUA

Government Initiative Research Institute / sector Experts 
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 SCADA and GIS based property monitoring 

14

SCADA system for water and wastewater sector  
GIS based property tax system 

Aim- The aim of implementing SCADA (Supervisory Control and Data Acquisition) and GIS (Geographic Information System) based 
property tax systems is to improve data management, increase operational efficiency, and enhance decision-making capabilities for 
municipal authorities

Government Initiative Research Institute / sector Experts 
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Information System Improvement Plan (ISIP) Vadodara

15

Aim - 
• Improve data recording, processing/usage and reporting 
•  Improve data reliability as per SLB definitions 
•  Implement innovative tech-solutions for information system

Review existing formats 
• Data recording
• Processing/usage 
• Reporting 

Assessment of use of data gathering System at site 
• Measuring devices
• Equipment for measuring data 

Assessment of field facilities
• Availability of computers 
• Availability of connectivity to VMSS head office 
• Availability of staff trained in basic use of computer application

Understanding  departments in VMSS
• Organisation Structure
• Relevant SLB data provided by each department/ officer
• Identifying Reliability of all the sector  

Recommending interventions in three categories
• Design of existing and new forms for gathering data; including surveys 

wherever required
•  Installation of measuring equipment at various locations at appropriate
•  Training and capacity building of staff for implementation of ISIP 

Source:- ISIP Vadodara document, Urban management centre 

Government Initiative Research Institute / sector Experts 
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Data System Strengthening of Water and Sanitation Services 

16

Aim - 
•  Enhance the effectiveness and efficiency of water and sanitation 

services through evaluation and improvement strategies with 
data system strengthening 

Overview of Water and Sanitation Data Management 
Practices
• Data Collection
• Storage of Data
• Management  
Data System Strengthening Approach 
• Linear approach
• System approach 

Data System Analysis using Reliability of Service Level Indicators
• State-wise Data Reliability Assessment
• Class-wise Data Reliability Assessment

Data System Strengthening in Pilot Cities
• Process Mapping of Water Supply and Sanitation at Local Level
• Mapping of City’s E-governance System for SLB Integration

Source:- Data system strengthening by Centre for water and sanitation CWAS 

Government Initiative Research Institute / sector Experts 
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Data System Strengthening of Water and Sanitation Services 

17

Assessment of Reliability Improvements – Water 
Supply Operation Indicators

Assessment of Reliability Improvements – Solid 
Waste Management Operation Indicators

Source:- Data system strengthening by Centre for water and sanitation CWAS 

Government Initiative Research Institute / sector Experts 



MUI- MONSOON ’23 | III SEMESTER | PROJECT APPRAISAL & FINANCE

Data to Action: Strengthening data practices to improve WASH services

18

Objective and Approach
• The document aims to strengthen data practices and systems to enhance the delivery of
 Water, Sanitation, and Hygiene (WASH) services.

Assessment of Current Data Practices
• Review of existing formats and processes for data recording, processing, usage, and 

reporting.
• Evaluation of data gathering systems at field sites, including measuring devices and 

equipment.
• Assessment of field facilities, such as availability of computers, connectivity, and trained 

staff.

Understanding Organizational Structure and Data Flows
• Mapping the organizational structure and departments within the concerned authority 
• Identifying relevant data sources and stakeholders responsible for data provision within 

each department or by designated officers

Capacity Building and Training
• Recognizing the importance of skilled personnel for effective data management.
• Recommending capacity building initiatives and training programs for staff to enhance 

their competencies in data collection, analysis, and utilization.

Interventions and Recommendations
•  Design of new or improved forms and tools for data gathering, including surveys when 

necessary. 
• Installation of measuring equipment and devices at strategic locations for accurate data 

collection.
•  Training and capacity building programs for staff to implement the recommended 

interventions effectively.

Source:- IRC WASH document

Government Initiative Research Institute / sector Experts 
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Strengthening national data systems

19

Aim:
• Increase in data collection frequency to inform decisions, resulting in 

greater operational efficiencies, improved customer experience

Analysis Phase 
• Map the national supply chain to understand the data flow and inventory across all 

levels and stakeholders.
• Review the current status of the information system components, including policies, 

people, sustainability, technical know-how, processes, interoperability, software, and 
infrastructure.

• Validate the findings through interviews with staff at central, regional, and local 
levels.

• Quantify and monetize the characteristics and gaps of the information system to 
develop a business case.

Strengthening Phase Recommendations

• Develop context-driven work plans, focusing on enhancing data-related processes 
before deploying software and technology.

• Coordinate with stakeholders, including donors, to align investments and integrate 
the efforts across different health programs.

• Enhance the government's capacity to implement supply chain data analytics and link 
supply chain indicators

Source:- UNCEF document of strengthening national data system 

Government Initiative Research Institute / sector Experts 
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Issues in current data system in cities

20

Improper data collection and Fragmentation in data  

Lack of data 
driven decision 

making 

Low  reliability of 
data 

Manual data 
record keeping 

Inadequate Data 
collection 

Guess based 
estimated 

information 

Irregular frequency 
of data collection 

Underutilization 
of resources 

Staff capacity and 
training 
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Aim and Objective 

21

Aim - The aim is to understand the current data collection and management systems practice by the cities and 

ways to improve reliability of data. 

Objective -

❑ To understand  the existing data collection and data storing management tools and its reliability  used by 
cities

❑  comparing  cities data collection and management process 

❑ Making the brooder framework to provide a combination of solutions at different city levels.  
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Scope and Limitation 

22

Scope 

The scope of this DRP involves 
thorough analysis of the water sector 
to understand overall data system in 
the water sector  with covering every 
stage from water service chain from  
source to end-use. This focus is 
because of the vital role that water 
plays in human life, another points 
is we identify much higher reliability 
seen in other sector as compared to 
water.

Limitation
The research will specifically explore 
the limitations and challenges 
encountered across different stages of 
the water service chain. This includes 
issues related to data system in water 
sector form source to end user.
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Methodology  and  Process mapping 

23

Selection of case 
city 

Site Visit 

Stakeholder 
engagement

ULB data collection 
for data system  

Assessment of 
current data 

system by cities 

Understanding 
data collection 

points ,source of 
data and  

frequency of data 
collection 

Gap identification 
in cities data 

system 

Proposed 
intervention for 
strengthening 

system
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Site selection
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Site Selection 

25

Bareja 

Ahmedabad 
Sanand 

Source:-Google earth pro 
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Sanand Demography 

26

32,000 (census 
2011)

80,220 now 

40.41 Sq. km. 
city area 

24,906 Total 
house hold 

Sanand is a   
class C city  

Sanand is located in Gujarat 25 km toward east of 
Ahmedabad 

Source:-Sanand Nagarpalika census 2011
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Sanand data system overview  

27

Very less manual to digital data conversion 

Majority of data in paper format 

30%

Data format 

70%

Manual Data 

Data collection source  

Survey Tax Billing record Complaint

10%

30%

60%

Digital Data 

Source:-As per discussion with ULB officials 
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Water in Sanand  

28

GWSSB 
(Narmada ) 16 

borewell 

Operate and 
Maintain by 

GWSSB

Record of valve 
timing  (with app)

Bulk flow meter

NRW -20%
(No source)

ESR- 5 GSR -6
Water quality 

No data

Water 
connections-

9440

Source                                     Treatment                             Transportation                              WDS                                        End User 

Source:-As per discussion with ULB officials 

Supply 8 MLD To 
Sanand
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Sanitation in Sanand  

29

40% coverage  
not operating 

8 MLD Waste 
generation 

(population)

AUDA treatment 
plant 20.5 MLD

2 SPS Not operating 
No data for 

reuse 

100% Septic 
tank 

Desludging No 
data 

No treat data 
available 

Source                                     Transportation                             Convince                               Treatment                             Reuse & Disposal

Source:-As per discussion with ULB officials 
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SWM in Sanand 

30

15 TPD dry 5 
TPD wet 

Generation 

D2D Collection 
100% 

7 Truck 2 
Chhota Hati 

Waste treated 
daily (no data ) 

No data for 
disposal

GPS based 
monitoring 

Generation                                     Collection                                   Transportation                   Treatment                                     Disposal

100% Waste 
segregation 

Source:-As per discussion with ULB officials 
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Visit to WTP operated by Gujarat Water Supply and Sewerage board  

31Source:-Primary



MUI- MONSOON ’23 | III SEMESTER | PROJECT APPRAISAL & FINANCE

Visit to WDS in Sanand 

32Source:-Primary
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Sanand Water Conveyance and Storage Data    

Source:-As per discussion with ULB officials 
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Sanand Water Distribution Data 

34

3%

20%

50%

10%

5%

5%

Narmada vashat - ESR -1.2MLD 
GSR-2.5MLD 
Supply timing 6:30 am to 1:30 
pm in 4 different slots 

Shankarwadi - ESR -1.4MLD GSR-
1MLD 
Supply timing 6:30 am to 9 am  in 
2 different slots 

Taluka Panchayat  GSR-1MLD 
Supply timing 6:30 am to 9 am  
in 2 different slots 

Mahadev Nagar - ESR -
0.4MLD 
Supply timing 6 am to 7:30 
am

Novovash - GSR-0.5MLD 
Supply timing 6 am to 7:30 am

9.5 MLD

Gadiya - GSR-0.3MLD 
Supply timing 6 am to 7:30 am

Source:-As per discussion with ULB officials 
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Data collection points in Water Service chain  

35

Amount of water 
extracted (Daily )  

Water quality 
test (Monthly)

Type of source

Amount of water 
treated

Amount of water 
receive

Energy 
Consumption and 
Operational Data

Water quality 
after treatment 

Treatment 
Efficiency Data

Raw Water 
Quality Data

Valve opening 
time 

Area serve 

Storage capacity 

Time to get full

Supply time

PSI calculation 

Chlorination 
amount

Leak Detection 
and Loss 

Management

No of total 
connections-

Water quality  

Time of water 
supply

Daily water 
requirement

Amount of water 
receive 

NRW calculation 

Amount of water 
Send (Daily) Customer Service 

complaint data 

Source                                     Treatment                                                             WDS         End User 

Source:-Primary 
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 Narmada ,
16 Borewell 

12 test parameters 

25 MLD

Electric meter 

No data 

8 MLD (Sanand )

GWSSB and Sanand Nagarpalika

Jalbhawan GWSSB 

Bulk flow meter 

Electric meter 

 (Bulk flow meter, SCADA)

Flow meter 

Digital and Manual

Digital 

Digital 

Digital

Digital

Digital

Not known 

Monthly 

Daily 

Monthly

No data

Daily 

Data Points Data Data Source Data Recording Data 
Frequency  

Type of source

Amount of water 
Send (Daily)

Water quality 
test

Amount of Water 
treatment 

Energy 
Consumption and 
Operational Data

Amount of water 
extracted (Daily )  

36

Water source and treatment - Sanand 

Source:-As per discussion with ULB officials 
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Water Distribution System Sanand 

37

Data Points 

1:30 PM WTP 6:30 AM 

Total storage capacity of 
ESR and GSR– 8.7 MLD

9 hour – 10 hour 

6:30 AM – 1:30 PM

 Bulk Flow meter (digital 
app for monitoring )

Different ESR GSR serve 
different area 

20%(no source)

6l for 3.7 MLD 

Digital format ( Excel )

Digital format (Excel ) 

Digital format (Excel

Not maintained

Digital 

Digital 

Not maintained 

Not maintained

Daily

Daily

Daily

Manually operated daily 

Daily 

Daily

Daily

Daily

Aqualicous app (valve operator)
 

Digital system and level meter  

Level meter Aqualicous app

Valve operator 

Flow meter with aqualicous app

Aqualicous aap 

Not known 

Valve operator 

Data Data Source Data Recording Data Frequency  

Valve opening 
time 

Area serve 

Storage capacity 

Time to get full

Supply time

Pressure 
calculation 

Chlorination 
amount

NRW

Source:-As per discussion with ULB officials 
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Sanand Water Distribution monitoring by Aqualicous app    

38

• App developed and in use since 2020

• Installed bulk flow meter at WDS 

• Cost for 5 years- 3.10 Cr –(App development , bulk 
flow meter installation, O&M ,refurbishment of 
bulk flow meter and SIM integration ) 

• Similar app use in Mehsana and Deesa

Source:-As per discussion with ULB officials 
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Features of the App used by Sanand at WDS

39

• Real time monitoring

• Water pump in operation 

• Water pump not 
operational

• Amount of water receive 
daily

• Amount of water discharge 
daily

• Works with a help of Sim in 
Bulk flow meter 

• Opening and closing time of 
valve

• All pumps can be control 
remotely by mobile 

• Electricity  consumption on 
daily basis 

• Water storage level 

• Frequency of data 
transmission

• Pressure calculation 

• Flow rate calculation 

Source:-As per discussion with ULB officials 
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Output generated by App 

40

1. Shows daily water receive

2. Daily water disperse 

3. Daily electrical consumption   

Possible use of App data 

• Calculation of NRW on WDS level from WTP

• Calculation of LPCD as per the distribution in 
the WDS water zone 

• Water consumption pattern (weekly , 
seasonal )

• Electricity usage fluctuation

• Water pump repair and maintenance 
schedule as per its use  

• Budgetary allocation 

Source:-As per discussion with ULB officials 
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Sanand  Water End user Data   

41

  

9420 

TDS and PPM

20%

150 LPCD

 6:30 AM to 1:30 PM

Complaint on phone and in 
person  

12 MLD

  
 

E- Nagar  tax and billing

Water quality check  

Estimated data 

Sanand Nagarpalaika

Valve operator 

Sanand Nagakpalika

Amount of water deliver and 
population 

Digital 

Manual 

Not maintained

Not maintained

Digital

Manual

Not maintained 

Monthly

Once in 2 year 

Not maintained

Not maintained

Not maintained

Not Aplicable 

Not Maintained  

Data Points Data Data Source Data Recording Data 
Frequency  

No of total 
connections-

Customer Service 
complaint data 

Water quality 
test

NRW calculation 

LPCD

Time of water 
supply

Daily water 
requirement of 

city

Source:-As per discussion with ULB officials 
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Water quality test 

42Source:-As per discussion with ULB officials 

No water quality test at user 
end 

Water quality test at WDS Water quality test at WTP 
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Water sample to be taken for water quality testing 

43

Source               Treatment               WDS                 End User 

Source:- PAS SOP for routine water quality surveillance in ULBs in Gujarat 
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Tool for formulate drinking water quality surveillance regime for Sanand 

44

Total test to be conducted monthly – 2328             Total test to be conducted daily – 72   

1 test in a 2 years at WDS                                             No tests conducted at end user 

Source:- PAS SOP for routine water quality surveillance in ULBs in Gujarat 
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National E- governance plan 

45

Bareja 
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Bareja  Demography 

46

Bareja  is located in Gujarat 29 km toward south of 
Ahmedabad 

18,903 (census 
2011)

45,000 now 
approx. 

7782 Total 
house hold 

16  Sq. km. 
city area  

Bareja  is a  
class D city 

Source:-As per discussion with ULB officials 
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Bareja data system overview

47

Digital Infrastructure is available 

Majority of complaint and survey data in manual 
format 

20% 80%

Data format 

Data collection source  

Manual Data 

Survey Tax Billing record Complaint

10%

60%

30%

Source:-As per discussion with ULB officials 
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Water in Bareja

48

Source                                     Treatment                             Transportation                              WDS                                        End User 

8 borewell No WTP No recording 
NRW 5% to 

10%

ESR- 6 GSR -7

Water 
connections-

4202

Water quality 
No data 

Source:-As per discussion with ULB officials 
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Sanitation in Bareja   

49

Source                                     Transportation                             Convince                               Treatment                             Reuse & Disposal

100% coverage 
(Tax data )

5.4 MLD Waste 
generation 

(Population)

AUDA treatment 
plant 

No data related 
to SPS

No treat data 
available 

No data for 
reuse 

Septic tank  No 
data 

Desludging No 
data 

No treat data 
available 

Source:-As per discussion with ULB officials 
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SWM in Bareja 

50

Source                                     Collection                                   Transportation                       Treatment                                     Disposal

3.39 TPD 
Generation 

D2D Collection 
100% 

2 Truck 6 
Chhota Hati 

No treatment No data for 
disposal

No monitoring 

Source:-As per discussion with ULB officials 
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8 Borewell 

Only TDS and PPM calculation 
(2years ) 

Bareja don’t have a WTP 

Electric meter 

4  MLD 

3.5  MLD estimated

ULB officials 

Gujarat aqua Geo service

Not known 

Electric meter 

Calculate on the basis of 
underground sump size

calculated on the basis of ESR 
gets empty 

Manul

Manual 

Not maintained

Manul 

Not maintained

Not maintained

Not maintained

2 year 

Not maintained

Monthly

Not Known 

Not Known 

Data Points Data Data Source Data Recording Data 
Frequency  

Type of source

Amount of water 
Send (Daily)

Water quality 
test

Amount of Water 
treatment 

Energy 
Consumption and 
Operational Data

Amount of water 
extracted (Daily )  

51

Water source and treatment – Bareja  

Source:-As per discussion with ULB officials 
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Water Distribution System Sanand 

52

(valve operator) 

Capacity of sump and ESR 

Inbuilt level measurement at 
ESR 

Valve operator 

Not known 

Estimated 

Estimated

Not maintain 

Not maintained

Not maintained

Manual data 

Not maintained

Not maintained

Not maintained

Not maintained

Not maintained

Not maintained

Not maintained

Daily

Not maintained

Not maintained
 

Not maintained

Daily

Not maintained

Data Points 

12 PM Borewell 6 AM

Total storage capacity of 
ESR and GSR – 4.2 MLD

Whole night to fill ESR 

7 AM – 11:30 AM  

Not calculated 

Different ESR GSR serve 
different area 

5% -10%

Not done

Data Data Source Data Recording Data Frequency  

Valve opening 
time 

Area serve 

Storage capacity 

Time to get full

Supply time

Pressure 
calculation 

Chlorination 
amount

NRW

Source:-As per discussion with ULB officials 
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Bareja Water Distribution System 

53Source:-As per discussion with ULB officials 
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Bareja Water Conveyance and Storage Data    

54

15%

15%

30%

15%

15%

10%

Vrundavan Society ESR -0.3MLD 
GSR-0.55 MLD 

Thajorwas near baliadeva temple  
- ESR -0.15 MLD GSR-0.5MLD 

Vrindavan society  ESR-
0.15MLD GSR-0.5MLD

Lakshmi rice mill - ESR-
0.15MLD  GSR- 0.2

Hariom party plot - ESR - 
0.15MLD GSR 0-.2MLD 

Timblapara- ESR-0.15MLD GSR -
0.5MLD 

4.2 MLD

Source:-As per discussion with ULB officials 
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Bareja-  Water End user Data   

55

4220 

TDS and PPM check 

5% to 10%

120 LPCD

7 AM to 12 PM

Complaint on phone and in 
person  

6.7 MLD (as per population)

  
 

E- Nagar  tax and billing

ULB officials 

Estimated by ULB official  

ULB officals 

ULB officials 

ULB  officals  

Estimated 

Digital 

Manual

Not maintained

Not maintained

Not maintained  

Manual

Not maintained 

Monthly

Once in 2 year
 

Not maintained

Not maintained

Not maintained
 

Not Applicable 

Not applicable

Data Points Data Data Source Data Recording Data 
Frequency  

No of total 
connections-

Customer Service 
complaint data 

Water quality 
test

NRW calculation 

LPCD

Time of water 
supply

Daily water 
requirement of 

city

Source:-As per discussion with ULB officials 
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Total test to be conducted monthly – 2600                   Total test to be conducted daily – 80 

1 test in a 2 years at WDS                                                  No tests conducted at end user

Source:- PAS SOP for routine water quality surveillance in ULBs in Gujarat 
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Gap Identification  
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What to do How to do 

• Data collection across the services 
change 

• Increase in frequency of data 
collection

• Where to do water quality check

 

• Collection of data at user end 

• Insufficient water quality monitoring 
as per requirement  and frequency

• Underutilization of current resources
 
• Utilization of Data to identify gaps in 

the service 

Source:-Primary
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Intervention Bucket Survey  

58

Per capita water Supply at consumer end 

Narmada Vashat WDS

Bucket Survey 
locations  

Source:-Primary

0.17km

0.52km

0.8km

0.95km

0.24km
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Bucket Survey in Sanand 
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Narmada vashat  Area  
House hold size – 7 
Water supply as per ULB – 150 LPCD
Survey reading =   10 L in 1.10 minutes
60 minutes of water supply = 545.5 L 
Daily water supply = 654 L LPCD =93L 
Losses during the conveyance  = 34%  

Narmada vashat  Area  
House hold size – 5 
Water supply as per ULB – 150 LPCD
Survey reading = 10 L in 2 minutes 
60 minutes of water supply = 300 L 
Daily water supply = 360 L LPCD =72L 
Losses during the conveyance  = 52%  
 

Shyam Hills apartment 
House Hold Size 16 apartments = 72 people 
Water supply as per ULB – 150 LPCD 
Survey reading = 10 L in 1.20 minutes 
60 minutes of water supply = 500 L
Daily water supply = 600 L LPCD =8.7L 
Losses during the conveyance  = 90%  

Radhe skyline 
House Hold size 20 Apartments = 90 people
Water supply as pe ULB – 150 LPCD
Survey reading = 10 L in 1.15 min 
60 minutes of water supply = 521 L
Daily water supply = 625 L LPCD =6.9L 
Losses during the conveyance  = 85%  

  

Bhagyoday Society 
House hold size – 6  
Water supply as per ULB – 150 LPCD
Survey reading =   10 L in 4 minutes
60 minutes of water supply = 120 L Daily 
water supply = 148L LPCD =24.5L 
Losses during the conveyance  = 83%  

 

Bucket Survey in 2 Apartments and 3 

individual households 

Time to fill a 10 L bucket  (Error margin +-20%)

Source:-Primary
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Bucket Survey analysis 
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Residential water tax is 1000 Rs

Narmada vashat  Area  
House hold size – 7 
Water supply as per ULB – 150 LPCD
Survey reading =   10 L in 1.10 minutes
60 minutes of water supply = 545.5 L 
Daily water supply = 654 L LPCD =93L 
Losses during the conveyance  = 34%  

Approx. average water loss in WDS to 

End user is 68%

Bhagyoday Society 
House hold size – 6  
Water supply as per ULB – 150 LPCD
Survey reading =   10 L in 4 minutes
60 minutes of water supply = 120 L Daily water 
supply = 148L LPCD =24.5L 
Losses during the conveyance  = 83%  

 

Maybe ULB supply less amount of 
water in that area or due to low 
pressure water is not reaching  
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Intervention Calculating NRW from WTP to WDS 
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Total water treated – 25 MLD 

Total water supplied to Sanand 8 

MLD  

Narmada vashat 
Water supplied to Narmada Vasahat Pump 
House – 5 MLD 
Water received at Narmada Vasahat Pump 
house- 3.27 MLD (Aqualicous app )
Loss – 1.73 MLD 34.6%   

Shankarwadi  
Water supplied to Shankarwadi
Pump House – 1.6 MLD 
Water receive at Shankarwadi

Pump house- 0.75 MLD (Aqualicous app)
Loss – 0.85MLD 52.7%

Gadiya 
Water supplied to Ghadiya 
Pump House – 0.24 MLD 
Water receive at Ghadiya

Pump house- 0.16 MLD (Aqualicous app )
Loss – 0.08MLD 33.5%

Novovash 
Water supplied to Novovash
Pump House – 0.4 MLD 
Water receive at Novovash

Pump house- 0.25 MLD (Aqualicous app )
Loss – 0.15MLD 37.5%
 

Mahadev Nagar 
Water supplied to Mahadev  Nagar 
Pump House – 0.4MLD 
Water receive at Madadev Nagar 
Pump house- 0.36 MLD (Aqualicous app) 
Loss – 0.04MLD 10%
 

Taluka Panchayat
Water supplied to Taluka Panchayat
Pump House – 0.8 MLD 
Water receive at Taluka Panchayat
Pump house- 0.31 MLD (Aqualicous app )
Loss – 0.49MLD 61%
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NRW from WTP to WDS  for Sanand 
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Total water treated – 25 MLD 

Total water supplied to Sanand is 8 MLD  

Water received at  Sanand all 6 Pump house- 4.66MLD (average 

from app data) and losses are 3.34 MLD i.e. 41.75% 

losses during the transportation from WTP to 

WDS

 Supply is 8 MLD – 4.66 MLD = 3.34MLD

NRW – 41.75% (as per the calculation)

As per SLB data of FY 2022-23

NRW reported is 19.2%
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Cost analysis for NRW from WTP to WDS for Sanand 
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Daily water send 8170 KLD cost = 32,683 Rs 

Monthly cost is 9,80,517 Rs for January 2024

As per the loss 3347 KLD cost = 13,388 Rs  

Average  yearly  loss  1,00,410 KLD cost = 

48,19,680 Rs 

 

As pe the bill 02/01/2024 

Water consumption reading 245129 KLD  

Cost = 4 Rs/KL  

Bill amount = 980517 Rs 

 

If the losses are reduced to 30% 
from 41% then approx. 34,56,000 

can be saved yearly    
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Water quality test 
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No proper text is conducted only 4 

parameters of water quality  

Low frequency of water 

quality test at each level of 

service chain in both Sanand 

and Bareja 

Looking at IS code 10500 drinking 

water specification 15 parameter Water quality test result GWSSB Jal Bhawan Water quality test Sanand 
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Comparative chart of the multi-parameter water quality monitoring 
instruments 
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Product Product No. of 
Parameters

Cost (INR) Operational Maintenance Data Storage Frequency of 
reading 

YSI 9800- YSI 
(Xylem Inc.)

20 water 
quality 
parameters

2,50,000 - 
4,00,000

Manual 
Automated

Sensor 
calibration, 
membrane 
replacement

Built-in data 
logging, 
wireless

Can be set as 
per 
requirement 

Troll 700 In-
Situ Inc.

Up to 
12water 
quality 
parameters

5,00,000 - 
7,00,000

Automated Sensor 
calibration, 
battery 
replacement

Built-in data 
logging, 
wireless

Can be set as 
per 
requirement 

Hach HQ40d 
portable 
meter

Up to 10 
water quality 
parameters

3,50,000 - 
5,50,000

Manual 
operation

Probe 
replacement

Data logging, 
USB 
connectivity

Can be set as 
per 
requirement 

HYDROLAB 
HL7Hydrolab 
(OTT 
HydroMet)

Up to 11 
water quality 
parameters 4,00,000 - 

6,00,000

Automated Sensor 
calibration, 
battery 
replacement

Built-in data 
logging, 
wireless 

Can be set as 
per 
requirement 
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Multi-parameter water quality monitoring instruments
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Works both in manual and digital format manual sampling and digital machine 
sampling  

5000 tests in 1 charge and rechargeable with c type cable 

Sensor calibration, membrane replacement after device indication cost 6500 

Source:-Xylem Water Solutions & Water Technology

https://www.xylem.com/en-in/
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Cost comparison of installing water quality instrument  
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Low frequency and 
unproper  Water 

quality check at WDS 
as seen in both Sanand 

ana Bareja 

If the losses are reduced to 30% from 41% in NRW of WTP to 
WDS then approx. 34,56,000 can be saved yearly  which can be 

used in installing Water Quality machinery    

Installing YSI 9800- YSI 
(Xylem Inc.) cost – 

2,50,000RS – 4,50,000
 (one time investment 

gives more tan 20 
quality parameter 

check )
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Digital Survey of End-users for property assessment and service availability  
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Conversion of manual survey into 

digital survey 

• No data related to service availability 
(water, sanitation , SWM etc.)

• Very Low frequency (4 year ago )

• Manual data store hard to analyze

• Service related question ( No. of 
water connection )

• Frequency once in a year 

• Data store in digital format fast Insite 
generation    
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Digital Survey of End-users way forward 
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• Develop a standardized questionnaire covering water 
supply, sanitation, and solid waste management 

• Ensure the questionnaire aligns with the data 
requirements for Service Level Benchmarks (SLBs)

• Incorporate feedback from municipal officials and 
community representatives

• Utilize digital platforms (mobile apps, web-based 
forms) for data collection

• Train enumerators on the use of digital survey tools 
and data collection protocols

• Conduct the survey through a combination of in-person 
visits and remote data collection

Survey Design Digital Survey Implementation

• Link the survey data with the existing E-Nagar platform 
for new connections and billing

• Train municipal staff on the use and maintenance of the 
digital survey tools

• Design survey  patter to cover overall city as per the 
time limit 

• Private contractor , NGO for survey 

Integration with Digital platform Capacity Building and Staff training 
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Recommendation and way Forword 
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Is
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e
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• Digitalize data 
collection 

• Frequent 
Survey 

• Inadequate data 
collection at 
different source

• Digital manual data 
fragmentation 

• Linking data 
with E-nagar 
through API 

 

• Interdepartmental 
coordination

• Appoint a data 
officer. 

• State 
department 
protocol to 
share data with 
Ulbs 

• Inadequate capacity 
of ULB officials for 
data collection

• Training needs 
assessment of 
staff

• partnerships with 
educational 
institutions, NGOs 
for training
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Thankyou
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