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PRESENTATION STRUCTURE

• Observed NR W findings of 
some town s

18 February 2011 MAHARASHRA J EEVAN PRADHIKARAN 3

Category No of settleme nts
Municipa l Corporations (Population > 10,00,000) 6

Municipa l Corporations (1M <Population > 3,00,000) 16

‘A’ class Municipal Counci ls (300 T<population >100  
T )

18

‘B’ Class Municipal Councils (population > 40 T & < 
100T)

62

‘C’ Class Munic ipa l Counci ls having population above 
20,000

63

‘C’ Class Municipa l Counc ils having population below 
20,000

79

Nagar Panchayats (semi urban) 3

Total 247

Urban settlements in Maharashtra
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Ò 359 water supply projects for 247 ULBs, however only one provides 24x7 
water Supply.

Ò Norm of Water Supply-
É 70 LPCD for urban towns not having sewerage system.
É 135 LPCD for urban towns having sewerage system.

Ò Current status of towns in Maharashtra  
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ULB_Class
Percentage of cov erage

20-40 40-60 60-80 20-80
A 6 3 1 10
B 15 26 9 50
C 30 61 23 114

MC 5 4 3 12
NP 2 0 0 2

Grand Total 58 94 36 188

Present Coverage (% of connection of total HH)  of 
188 out of 247 ULB
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Present Percentage of recovery against total annual O & M 
expenditure of available data of 174 out of 247 ULB

U LB_Class No  of  ULB Average recovery 
(% )

Min  recovery 
(% )

Max  recovery 
(% )

A 11 68.21 22.13 191.58
B 55 63.93 21.72 133.12

C 99 74.28 20.01 187.60
MC 6 97.59 47.43 156.82
NP 3 47.84 24.39 79.88

Grand Total 174 70 .97 20 .01 191 .58

Range of  % recovery Total No of  ULB

20 to 50 63
50 to 100 78

100 to 200 32
Total 174

Average, Min and max % recovery against expenditure 
ULB class wise
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Ò Ultimate Aim of the program : 
To assist all 247 ULBs in the state achieve 24x7 water supply system with 

Interim objective to increase no. of hours of supply and improveservice.

Ò Objective of the program : 

To make the water utilities sustainable
Ò Focus of the program :

É Reduce Non Revenue Water
ü To  detect thefts, irregular connections in the system by  use of  technology along with 

actual survey
ü U se of  Technology to detect leakages  and other problems in the system

É Reduce Energy costs by making required changes to the Electrical System
É Know the exact requirements and capital investments for the ailing system
É Make the consumer centric approach for the service
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About 
Sujal Nirmal  Abhiyan

Ø Reforms in Water and 
Sanitation

Ø Floated in the Golden 
Jubilee year of Maharashtra

Ø Objective : To improve 
water and sanitation sector 
efficiencies 

18 February 2011 MAHARASHRA J EEVAN PRADHIKARAN

18 February 2011 15MAHARASHRA J EEVAN PRADHIKARAN 18 February 2011 16MAHARASHRA J EEVAN PRADHIKARAN



GIS MappingGIS Mapping

Objectives

Ø Map all the assets with reference to 

ground situation

Activities

Ø Procurement of Satellite Imagery
Ø Creation of Base Map
Ø Field survey for map updation and 

land mark capture
Ø Geo-Spatial data integration
Ø Project Report
Ø Use of consumer data in Hydraulic 

modeling, water audit, demand-
supply analysis and integrated water 
bill ing software 
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Consumer Su rveyConsumer Su rvey

Objectives

Ø Know Your Consumers
ü Identif icat ion
ü Economic Status
ü Details of  the house / building
ü Quantity and use
ü Health information
ü Exact Demand of  Water

Activities
Ø Map each house and consumer in GIS
Ø Carry out house to house survey
Ø Attach database of each house to GIS
Ø Find out the unregistered connections 
Ø Put them in tax net
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Know the heal th of your Assets
ü Pumps & Electrical Assets
v By Energy Audit. 
v Improve to reduce energy requirements

ü Pipe network & WTPs
v By Water Audit. 
v Improve to reduce physical losses

Water Network & Asset  Mapp ingWater Network & Asset  Mapp ing
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Simulate existing network
ü Use hydraulic modeling tools
ü Use data collected using meters pressure sensors and house hold surveys
ü Model the existing network, Calibrate it.
ü Find out the problems in the system
ü Find out corrective measures
ü Minimize Uneven Water Distribution
ü Proper Planning of Distribution Network 
ü Estimate the capital investment and management measures required and 

implement

Hydraulic ModelingHydraulic Modeling
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Objectives
ü Install permanent bulk meter for each 

DMA
ü Consumers to be metered
ü Make GIS based computerized billing 

and recovery system
ü Make the infrastructure amenable to 

continuous water audit
ü Effective Recovery & Proper 

Maintenance of Accounts
Activities
ü Calculation of water consumption bill
ü Calculation of Arrears 
ü Consumer bill Receipt 
ü Generation of reports (like Areas, 

Demand and Recovery Report)

Computerized Bil ling & Collect ion SystemComputerized Bil ling & Collect ion System

18 February 2011 MAHARASHRA J EEVAN PRADHIKARAN

Objectives
ü To identify the areas to reduce the specific energy 

input in water supply
ü To identify the actions with cost benefit analysis
ü Monitoring & evaluation system for energy efficiency
ü To advise concerned authority for procurement of 

equipments / machinery in the pumping stations with 
regards to energy efficiency

Activities
ü Detail Data collection and field measurements
ü Pre Feasibility Report
ü Detailed Project Report
ü Based on DPR implementation of Rehabilitation plan 

to achieve substantial savings in Energy Cost

Energy AuditEnergy Audit
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Objectives
ü Carry out Water audit and leak detection  

using  standard water balance diagram to 
find out NRW

Activities
ü Detail Data collection and field 

measurements
ü Pre Feasibility Report
ü Detailed Project Report
ü Based on DPR implementation of 

rehabilitation plan to reduce the NRW in the 
system

Water Aud itWater Aud it

Water 
Produc tion

Dist ribu tio
n

•Le ak in g Pipe s
•I l le ga l Co nne ctio n
•Me te rin g A ccu ra cy

Water 
Consumption

NRW

Losses

Leaking Pipe

Illegal Connection
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Sr.
No

Region AA 
given

Sa nctioned 
cost 
(Rs Crores) 

GIA 
(Rs 
Crores)

Loan
(Rs 
Crores) 

PC
(Rs Crores) 

1 Pune 10 71.78 58.99 5.62 7.17

2 Nagpur + 
Amravati

16 81.33 71.02 2.18 8.13

3 Kokan 5 18.25 15.99 0.40 1.86

4 Nashik 5 20.48 17.32 1.11 2.05

5 Aurangabad 27 157.43 132.74 9.04 15.65

Total 63 349 .27 296 .06 18 .35 34 .86

Sanctioned Reform  work s in  ULBs under MSN A  
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Ò GIS maps completed - 25 towns
Ò House hold survey completed- 25 towns
Ò House hold survey completed & analysed 13 towns
Ò Energy Audit completed - 18 towns
ÒWater Audit co mpleted - 5 town s
Ò Computerised b illin g co mpleted- 5 town s
Ò Hydraulic modeling completed- 8 towns

18 February 2011 MAHARASHRA J EEVAN PRADHIKARAN 18 February 2011 MAHARASHRA J EEVAN PRADHIKARAN 26

18 February 2011 MAHARASHRA J EEVAN PRADHIKARAN 27

P re sen t In te rmitte n t Sup ply Syste mP re sen t In te rmitte n t Sup ply Syste m

Stu d y o f Syste m An alysis o f th e p re se n t syste m 
(B ase  Sce n ario )

P o pu latio n fo re cast an d  d e man d p ro je ction
Acq u isi tion  and  d igi ti zatio n  o f satel l i te  image

De sk/field  ve ri fi catio n  o f in frastru ctu re  and  
cu sto me r d ata

Data b ase  de ve lo p men t and  fe ed  in to digi ti zed  map

Ge o re fe ren cin g o f d igi tize d  map

Fo rmatio n  of op e ratio n al zo ne s with  re spe ct to 
co n strain t o f sto rage  cap aci ty

Estab l i sh  DM As in  o pe ration al  zon e s

Wate r syste m mod e l de ve lo p men t and  gen e ratio n 

24x7 Continuous Supply System

Y

N

M o difi cation  o f 
zo n e de sign

Are al l  p re ssu re s o f 
n od e s + ve ?

C arry o u t wate r au dit

Wate r lo ss an d le akage  re d u ction

P re ssu re  con trol  in  DM As

Targe t ach ie ved ?

C arry o u t wate r au dit

C arry o u t wate r au dit

C arry o u t wate r au dit

Targe t ach ie ved  
?

Targe t ach ie ved  
?

Targe t ach ie ved  
?

N

Y

Y

Y

N

N

Y N

Ste p s ach ie ve d  b y M JP
Ste p s ach ie ve d  th rou gh  
R an h i l l -M JP  P artn e rship

Strategy for Conversion to Continuous Water Supply

Ò To determine the operational efficiency of the system

Ò To determine sources of water loss and hence revenue loss

Ò Thorough accounting of all water into and out of a utility

Ò In depth record and field examination of the distribution system
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Billed Water Expo rted

Bille d Met ered  Consum ption

Bille d Un-m eter ed 
Con sumpt io n

Unbilled Meter ed 
Con sumpt io n

Unbilled Un- mete red 
Con sumpt io n

Unau thorise d Consum ption

Custo mer  Meter ing 
In accura cie s and Da ta 

Han dling Erro rs
Le akage  on T ran smission 
an d/or Distr ibution  Mains
Lea kage a nd Over flow at 
Utility's Storag e Ta nks

Leakag e on Ser vice 
Co nnection s upto point o f 

Custo mer meter ing

Water  Losse s
Water  

Im port ed

Corr ected 
System 
Inp ut 

Vo lume

Un bille d 
Autho rised 

Consum ption

Billed  
Autho rised 

Consum ption
Au thorised  

Co nsump tion
Own 

So urces

Revenue  
Wat er

Non -
Revenue  
Wat er 
( NRW)

Water  
Expor t

Water  
Supply

Real Losse s

App aren t 
L osses
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GIS AND CONSUMER SURVEY INTERLINKINGGIS AND CONSUMER SURVEY INTERLINKING
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GIS based ConnectionsGIS based Connections

18 February 2011
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Ò Unregistered connection s
To wn No  of  houses Re gistered 

connections
Unregi stered 
connections

W ithout connections

Amravati 131146 68768 495 61883

Badlapur 16500 12752 297 700

Ambernath 26488 17000 135 1000

Ramtek 3971 2513 603 855

Sawner 7067 3723 447 2891

Narkhed 6015 3048 380 2587

Ahmedpur 12152 3430 2646 6076

Patur 4143 1329 464* 2350
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To wn Populati
on 2001

Dai ly 
WS  in 
M LD

Rate 
struct. 
Meter/ 
Flat

Revenue 
billed with 
present 
conn  Rs 
lakhs 
/ year

Expendit
ure Rs .  
Lakhs  
/Year

Addl. Revenue 
w ith 
unregistered 
brought in tax 
net lakh Rs 
/Year

Amravati 549510 80 M 2400 1400 0.60
Badlapur 100000 35.50 M 700.96 617 5.5

Ambernath 203000 42.50 M 712.28 865.25 2.7

Ramtek 21821 1.66 M 21.82 45.78 3.30

Saoner 32811 2.72 Flat 34.47 49.30 4.13
Narkhed 26827 2.4 Flat 25.56 3.19

Ahmedpur 35805 4 F 35.91 83.29 15.53

Patur 24227 1.74 M 40.77 53.61 6.05

Addi tional R evenue from legalising unregistered connections
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Billed Metered Consumption

Revenue Water
Home Billed Authorized 

Consumption

3,039,735 [m3]

3,640,035 [m3] Billed Unmetered Consumption 3,640,035 [m3]
Authorized 

Consumption
600,300 [m3]

3,641,253 [m3] Unbilled 
Authorized 

Consumption

Unbilled Metered Consumption

Error Margin [+/-]:
60 [m3]

0.0% 1,218 [m3]

System Input 
Volume

Error Margin [+/-]:
Unbilled Unmetered Consumption

1,158 [m3]
9.0% Error Margin [+/-]: 9.5%

Non-Revenue 
Water

6,548,194 [m3]
Unauthorized Consumption

Error Margin [+/-]:
Commercial 

Losses
55,632 [m3]

Error Margin [+/-]: 17.5%

#VALUE! 56,132 [m3]

Error Margin [+/-]:

Customer Meter  Inaccuracies and Data Handling 
Errors 2,908,159 [m3]

Water  Losses
500 [m3]

Error Margin [+/-]:17.3% Error Margin [+/-]: 1.0%
#VALUE!

2,906,941
Error Margin [+/-]: Physical Losses

2,850,809 m3/day
Error Margin [+/-]: #VALUE!

Annual water balance of Badlapur WSS of Maharashtra
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Badlapur Water Audit – Key  Indicators

• Total NRW 44.38 %
• Authorised unbilled consumption 0.02 %
• Commercial losses 0.86 %
• Physical losses 43.5 %
• Water loss per conn per day 4561 litres
• Water loss per Km length of mains 20.37 Cu. M. / hr
• Annual Cost of losses 40.86 Million Rs
• Annual cost of apparent losses 0.86 Million RS
• Annual cost of real losses 40 Million Rs

S.No Parame ter conside red Arjun Nagar Ward Sai Nagar Wa rd
Pre Initia tive Post Initiative Pre Initia tive Post Initiative

1 Water su pplied / day 1.95 MLD 1.48 MLD 1.80 MLD 1.60 MLD

2 Supply hours 4 hours 24 Hrs 5 hours 24 Hrs
3 Coverage 31% 35% 58% 60%
4 NRW Red uction 51% 33% 37% 25%
5 Public stand p osts 7  Nos. 3 Nos Nil Nil
6 Water cons umptio n  (LP CD) 232 165 200 170
7 Number of Connecti ons 135 0 149 6 179 8 188 0

A)Working mete rs 116 8 136 6 160 6 174 0

B)Non working m eter 182 130 192 140
8 Monthly complai nts 61 28 32 18
9 Residual C hlorine ( mg/L) 0.12 0.2 0.15 0.2

10
water born e disease cases

8 4 3 1

11 visible leakages rectified / mon 61 28 32 18
12 IEC carrie d out No Yes No Yes
13 Assessment/ mon th (Rs L akh) 2.98 2.89 3.2 3.63

14 Recovery /mont h(Rs Lak h) 2.38 2.31 3.01 3.04
15 Operating staf f  for O&M 4 1 2 0

Pre and Post MSNA Project Situation of two Wards of 
Amravati city
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Sr 
No

Name of town / Area % NRW

1 Badlapur 44.38

2 Amrawati (Arjun Nagar) 51 reduced to 33

3 Amrawati (Sai Nagar ) 37 reduced to 25

4 Malkapur 12
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Sr. No. Name of town Estimated NRW %
1 Karanja 41
2 Chikhaldara 32
3 Akot 25
4 Patur 48
5 Gondiya 41
6 Anjangaon 21
7 Jalgaon Jamod 32
8 Khamgaon 51
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