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Urban Management Centre (UMC)    

The Urban Management Centre (UMC) is a not-for-profit organization based in 

Ahmedabad, Gujarat, working towards professionalizing urban management in India 

and South Asia. UMC provides technical assistance and support to Indian state local 

government associations and implements programs that work towards improvement in 

cities by partnering with city governments. UMC builds and enhances the capacity of 

city governments by providing much-needed expertise and ready access to 

innovations on good governance implemented in India and abroad. UMC is a legacy 

organization of International City/County Management Association (ICMA) and hence 

is also known as ICMA-South Asia. More details are available on www.umcasia.org. 

  

  

  

  

Performance Assessment System (PAS) 

PAS, a five-year action research project, has been initiated by CEPT University with 

funding from the Bill and Melinda Gates Foundation. PAS aims to develop better 

information on water and sanitation performance at the local level to be used to 

improve the financial viability, quality and reliability of services. It will use performance 

indicators and benchmarks on water and sanitation services in all the 400-plus urban 

areas of Gujarat and Maharashtra. UMC and the All India Institute of Local Self 

Governance are CEPT’s project partners in Gujarat and Maharashtra, respectively. 

More details are available on www.pas.org.in. 
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The aim of this ISIP 

1. Improve data recording, processing/usage and reporting 

2. Improve data reliability as per SLB definitions 

3. Implement innovative tech-solutions for information system  

4. Subsequently, pave way for fully integrated municipal MIS 



List of activities undertaken for this study 

 

UMC team assessed data recording practices and 

formats. Key activities undertaken include: 

 

a) sensitising VMSS staff on SLB and data 

reliability 

b) Review existing formats 

c) discussed and reviewed existing monitoring 

system and internal data flow 

d) prepare a strategy to improve both service 

delivery and reliability of data through minimal 

changes in the existing system 

e) discussed the design of a system for automatic 

update of dynamic data 

f) discussed with the EDP unit, various IT/ mobile-

enabled solutions for data reporting, sharing and 

monitoring 

g) Exposure visit for VMSS staff on SCADA system 

and 24x7 water supply systems 



Methodology adopted 

 

Stage 1:  Existing situation assessment of data recording, processing/usage and reporting 

 

Stage 2: Identification of gaps in existing information system in VMSS 

 

Stage 3: Assessment of use of data gathering/ measuring devices/ equipment 

 

Stage 4: Assessment of field facilities where data is generated or should be generated. The assessment 

 includes 

- Availability of computers 

- Availability of connectivity to VMSS head office 

- Availability of staff trained in basic use of computer application 

 

Stage 5:  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 





































































Limitations of the study 

 

1. This study focuses on improving reliability of 

SLB indicators in Vadodara only. It may or 

may not be applicable to other cities in its 

current form.  

2. Revisions of SLB framework for some 

indicators* have been suggested. 

3. It is assumed that linemen, pump operators, 

engineers and other staff are filling forms 

(both manual as well as digital) diligently.  

4. Irregularities arising out of malfunction/ failure 

of the meters have not been accounted in 

calculations and reliability. 

5. ‘Extent of metering’ indicator for water supply 

has not been assessed. 

6. Storm water drainage sector is not covered in 

this phase of the study. 

* ‘Minimum frequency of measurement of performance indicator’ and 

‘Smallest geographical for measurement of performance indicator’  
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Audit Gas Tax 

Drainage Health Town Development 

EDP Housing & Building UCD Department 

Education Public Relations Vigilance 

Election Revenue Water Supply 
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Municipal 
Commissioner 

Dy. Municipal 
Commissioner 

(Admin.) 

Town Development 
Officer 

Administrative 
Officer 

Director (IT) 

JNNURM Cell 

Dy. Municipal 
Commissioner 

(General) 

Chief Accountant 

Medical Officer of 
Health 

Asst. Municipal 
Commissioner 

(Revenue) 

UCD Department 

Dy. Municipal 
Commissioner  
(1 each Zone*) 

Asst. Municipal 
Commissioner  
(1 each Zone) 

Executive Engineer 
(1 each Zone) 

City Engineer 

Exec. Engineer 
(Roads) 

Exec. Engineer 
(Water Supply) 

Exec. Engineer 
(Elec. & Mech. – 

Water Works) 

Exec. Engineer 
(Street Light) 

Exec. Engineer 
(Storm Water) 

Additional City 
Engineer 

Exec. Engineer 
(Building) 

Exec. Engineer 
(Drainage) 

Exec. Engineer 
(Mech. & SWM) 

Exec. Engineer 
(Mech. & Elec.) 

Project Engineer Town Planning 

Note: * There are 4 administrative zones in Vadodara. 

Source: http://www.vmcegov.com/administrative_wing.aspx 

Organisation Structure, VMSS 

http://www.vmcegov.com/administrative_wing.aspx


Municipal 
Commissioner 

Dy. Municipal 
Commissioner 

(Admin.) 

Town Development 
Officer 

Administrative 
Officer 

Director (IT) 
EDPU 

JNNURM Cell 

Dy. Municipal 
Commissioner 

(General) 

Chief Accountant 

Medical Officer of 
Health 
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Commissioner 

(Revenue) 
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Dy. Municipal 
Commissioner  
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Commissioner  
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Executive Engineer 
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City Engineer 
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(Water Supply) 
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Water Works) 

Exec. Engineer 
(Street Light) 

Exec. Engineer 
(Storm Water) 

Additional City 
Engineer 

Exec. Engineer 
(Building) 

Exec. Engineer 
(Drainage) 

Exec. Engineer 
(Mech. & SWM) 

Exec. Engineer 
(Mech. & Elec.) 

Project Engineer Town Planning 

Note: * There are 4 administrative zones in Vadodara. 

Relevant Departments/ Officers for SLB Data 

Relevant departments for ISIP 



Relevant SLB data provided by each department/ officer 
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Understanding existing water supply system in Vadodara 



Sources of water supply in Vadodara 

1. Ajwa Sayaji Sarovar (surface source) 

2. Four french wells in River Mahi 

3. Twenty three Tubewells in River Mahi (riverbed) 

4. Eighty borewells (within the city) 



Vadodara - Water  Supply Flow Diagram 

All units are in lakh litres  data as on 2011-12. 

Source: Urban Management Centre 
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Dolka 



Indicator Definition 2012-13 Reliability 

Coverage of Water Supply 

Connections * 

[Total number of households with direct water supply connection / Total 

number of households in service area] x 100 
78 B 

Per capita supply of water 
[Water supplied to distribution system /  No. of days in a month] / 

Population served 
156 D 

Extent of metering 
[No. of metered direct service connection + metered standposts) / (Total 

no. of direct connections + total no. of standposts)] x 100 
3 - 

NRW 
[(Total water put in distribution system – Total water received at consumer 

end) / Total water put in distribution system] x 100 
32 D 

Continuity of Water Supply No. of hours for which water is supplied at pressure greater than 7m head 1 D 

Efficiency in redressal of 

consumer complaints ** 

[Total number of complaints redressed within the month / Total number of 

water supply-related complaints received per month] x 100 
97 B 

Quality of Water Supplied 
[Total number of samples that meet potable water standards / Total 

number of samples tested for quality] x 100 
99 C 

Cost Recovery in Water Supply 

Services 
[Total annual operating revenues / Total annual operating expenses] x100 49 B 

Efficiency in Water Supply-

related Charges 

[Current revenues collected in the given year / Total operating revenues 

billed during the given year] x 100 
91 A 

SLB indicators of VMSS in water supply 

Note: * Data exists as demanded by SLB framework for reliability ‘A’ but is not used by VMSS for generating SLB indicators. It could be used from the current year onwards 

         ** New public grievance redressal system has been implemented in June 2013. Data required for reliability ‘A’ is now available and could be used from the current year onwards.  



Existing data flow for water supply system 





Water  Supply Information Flow Diagram for SLB Indicators Generation 



Nature of Recommendations 

1. Process improvements, studies and surveys 

2. Infrastructural improvements 

3. Design of forms to record data 

i. Existing forms – minor additions/ summation 

ii. Collation forms – for internal reporting  

iii. New forms – for data which is not captured 



Coverage of Water Supply Connections 



Coverage of 

Water Supply 

Connections 

Total number of households with direct water supply connection 

Total number of households in service area 
 = X 100 

Minimum frequency of measurement  : Quarterly  Annually (suggested by UMC) 

Smallest geographical jurisdiction of measurement : Zone/ DMA Level 



Note: SLB framework suggests measuring this indicator ‘Quarterly’. UMC feels that in case of Vadodara, measuring this indicator ‘Annually’ shall suffice as 

quarterly changes may not be significant.  

EDP Department maintains data collected through property tax assessment surveys carried out by the 

Revenue Department. The data contains total number of HHs served and total number of connections. 

Proposed Form GE01: Households, properties and establishment details 



Per Capita Supply of Water 



Per capita 

supply of 

water 

(Water supplied to distribution system /  No. of days in a month) 

Population served 
 = 

Minimum frequency of measurement  : Quarterly 

Smallest geographical jurisdiction of measurement : Zone/ DMA Level 



Existing Form 05: Quantity of water 

supplied from WTPs 



Existing Form 03 & 04: Quantity of 

water supplied from French wells and 

23 tube wells in riverbed of River Mahi. 



Borewell 

No. 
Location/ Address 

No. of 

Pumps 

Flow Rate of the 

Pump (Cusec) 

Efficiency of 

the pump (%) 

Pump Operation Daily Duration of 

Operation (Hours) 

Quantity of Water 

Pumped (Litre) On Time Off Time 

1 ABC 

Pump 1             

Pump 2             

Pump 3             

2                 

3                 

 ...                 

 ... 

 ... 

80 

Total                                       -    

Proposed New Form 04A: City borewells operation 

Reliability B 



Proposed Form WS01: Meter readings at all bulk production points and outlets of WTPs 

 

Reliability A 



Proposed Form GE01: Households, properties and establishment details 



Floating population estimates would be done by Town Planning Officer 



Contents 

1. Objectives of ISIP 

2. VMSS and service level benchmarking 

3. Water supply 

4. Sewerage 

5. Solid waste management 

6. Way forward 



Understanding existing sewerage system in Vadodara 



Waste water generated 
 (280 MLD) 

45 Auxiliary Pumping Stations 

STP-1 
Tarsali 

52 

MLD 

  
  

Drainage zone I 

  

  

Drainage zone II 

STP-2 
Gajrawadi 

27 

MLD 

66 

MLD 

      

  

STP-4 
Sayaji 

STP-5 
Kapurai 

    

  

43 MLD 
27 

MLD 
43 

MLD 

  

Drainage zone III 

STP-3 
Atladara 

8.5 

MLD 
43 MLD 

    

  

    

      

  

  

  
Vishwamitri River 

  

  
Jambuva River 

Vadodara – Sewerage Flow Diagram  



Indicator Definition 2012-13 Reliability 

Coverage of toilets 
[Total number of properties with access to toilet/ Total number of 

properties] x 100 
86.5 C 

Coverage of sewage network 

services 

[Total number of properties with direct connection to the sewerage network 

(existing & new) / Total number of properties in the service area] x 100 
87 A 

Collection efficiency 

of the sewage network 

[Wastewater collected / (Total amount of water supplied  municipal & 

private bore well) x 80%] x 100 
97.2 D 

Adequacy of sewage treatment 

capacity 

[(Total amount of water supplied (municipal & private bore well) x 80%) / 

Treatment plant capacity] x 100 
106.5 D 

Quality of sewage treatment 
[Number of samples that pass the specified secondary treatment 

standards / Total number of wastewater samples tested in a month] x 100  
90.5 B  

Extent of recycling and reuse of 

sewage 

[Wastewater recycled or reused after appropriate treatment / Wastewater 

received at STPs] x 100  
1.8 D 

Efficiency in redressal of 

customer complaints 

[Total number of complaints redressed within the month / Total number of 

sewage related complaints received per month] x 100 
98.3 B 

Extent of cost recovery in 

sewage management  

[Total annual  operating expenses / Total annual  operating revenues] x 

100 
109.37 B 

Efficiency in collection  of sewage 

charges  

[Current revenues collected in the given year / Total operating revenues 

billed during the given year] x 100 
89.1 A  

SLB indicators of VMSS in sewerage 





Sewerage Information Flow Diagram for SLB Indicators Generation 



Coverage of toilets 



Coverage of 

Toilets 

Total number of properties with access to toilet 

Total number of households in service area 
 = x 100 

Minimum frequency of measurement  : Quarterly  Annually (suggested by UMC) 

Smallest geographical jurisdiction of measurement : Ward Level 



Note: SLB framework suggests measuring this indicator ‘Quarterly’. UMC feels that in case of Vadodara, measuring this indicator ‘Annually’ shall suffice as 

quarterly changes may not be significant.  

Proposed Form GE01: Households, properties and establishment details 



Proposed addition to property tax re-assessment form for collecting data about properties with individual toilets. 



Note: This survey should be conducted in slum properties by the UCD Department.  

Proposed Form SE03: Number of households without individual 

toilet and not within walking distance (150 metres) of a public toilet 



Minimum frequency of measurement  : Monthly 

Smallest geographical jurisdiction of measurement : Zone/ DMA Level 



Proposed Collation Form 12c: Sewerage related 

complaints 

Minimum frequency of measurement  : Monthly 

Smallest geographical jurisdiction of measurement : Zone/ DMA Level 

Database from software is compatible with MS Access and MS Excel.  



Extent of cost recovery in sewage management 



Cost recovery in 

sewage 

management 

Total annual operating revenues 

Total annual operating expenses 

 = x 100 

Minimum frequency of measurement  : Annually 

Smallest geographical jurisdiction of measurement : ULB Level 



Annual operating expenses should be calculated from the actual budget by summation of the expenses 

incurred against each of the following 35 codes. 
Budget Code Headings 

Regular Staff and Administration 

B0501101 

Permanent  staff(schedule no. 88) 

Permanent  staff on work site (schedule no. 

89) Sewage laboratory staff 

Permanent  staff(schedule no. 90) 

B0502101 

Permanent  staff(schedule no. 91) 

Permanent  staff on work site (schedule no. 

92) Sewage laboratory staff 

Outsourced /Contract Staff Costs 

B0501201 General contigency 

B0501202 General contigency 

B0502201 General contigency 

B0502202 General contigency 

Electricity Charges /Fuel Costs 

B0501401 electricity bill 

B0502421 electricity bill 

Parisist 6 electricity electricity bill 

Chemicals Costs 

B0501330 
Sewage laboratory chemicals and 

glassware maintainance  

B0501303 store 

B0502344 store(ward) 

Others (Specify) 

B0501329 Inspection fee 

B0502342 
water prevantion and control pollution cess 

act 1987 

B0504301 

Maintainance of Toilet & Urinal electric light 

and connection in chawl,tribal 

area,slum?(ward) 

B0504302 sulabh toilets 

Budget Code Headings 

Repairs/Maintenance Costs 

B0503301 gutter maintainance by ward 

B0501301 to buy oil and equipment 

B0501302 Underground sewerage maintainance 

B0501328 pumping station maintainanace 

B0502301 to buy oil and equipment 

B0502343 temporary pump maintainance 

B0503302 store(ward) 

B0503303 
underground sewerage maintainance by 

ward 

B0503304 store 

B0503305 drainage line cleaning by ward 

B0503306 store(ward) 

B0503307 

drainage pressure and gravity line 

maintainance and inspection,imergency 

work 

B0503308 store(ward) 

B1303301 storm water drainage maintainance 

B1303302 store 

Parisist 6 nibhavani maintainance 

Parisist 6 store  kharidi store(ward) 

Contractor Costs for O&M 

B1303201 General contigency 

B0503309 
drainage line cleaning and  to run contract 

basis temporary electric & dieseal pump 



Existing DCB Table 
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Understanding existing solid waste management system in Vadodara 



Vadodara – Municipal Solid Waste Flow Diagram  



Definition 2012-13 Reliability 

Household level coverage of solid waste management services 100.0 D 

Efficiency of collection of municipal solid waste 98.56 B 

Extent of segregation of municipal solid waste 0 D 

Extent of municipal solid waste recovered 100 B 

Extent of scientific disposal of municipal solid waste 100.0 A 

Extent of cost recovery in solid waste management services 6.7 B 

Efficiency in collection of solid waste management charges 84.2 A 

Efficiency in redressal of customer complaints 100.0 B 

SLB indicators of VMSS in SWM 





SWM Information Flow Diagram for SLB Indicators Generation 
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Summary of Recommendations for ISIP in Water Supply in VMSS 

S. No. Proposed/ 

Modified 

Form No. Title of the form 

General 

1 Proposed Form GE01 Households, properties and establishment details 

2 Existing Form GE02 Summary of complaints 

Water supply 

3 Proposed Form WS01 Bulk flow meter readings 

4 Proposed Form WS02 Quantity, duration and pressure of water at consumers’ end 

5 Proposed Form WS03 Summary of quality of water 

Sewerage 

6 Modified Form SE01 Bulk flow measurement of sewage inflow, sewage 

bypassed and treated water produced by STP 

7 Proposed Form SE02 Quantity of water produced by borewells 

8 Proposed Form SE03 Number of HHs without individual toilet and not within 

walking distance (150 metre) of a public toilet 

Solid waste management 

9 Proposed Form SW01 Households and establishments covered by door-to-door 

collection of waste 

10 Proposed Form SW02 Waste segregation 

11 Proposed Form SW03 Waste recovered in the city 

12 Existing Form SW04 Total waste collection  

13 Existing Form SW05 Waste disposed at scientific landfill site 



Budget for implementation of ISIP 

The following table provides a detailed budget 

estimate for implementation of the 

recommendations of this ISIP. The key categories 

of budgeting are: 

Items  Amount (INR) 

Computerisation 32,10,000  

Setting up SLB cell 14,80,000  

Water Supply 3,94,20,000  

Sewerage 1,01,50,000  

SWM 65,00,000  

TOTAL 6,07,60,000  

The costs are either one-time costs (such as 

infrastructure) or annual recurring costs (such as 

salaries, consumables, etc.).  

Year 1 cost   - INR 6.07 crores  

Annual recurring cost of  - INR 2.33 crores. 



Way forward 

1. Explore technological options for automated SMS/ GPRS based meter/ valve operation data 

recordings mechanisms and assess their suitability for water supply system in VMSS.* 

2. Design dashboards for staff at various levels (Junior Engg., Deputy Executive Engg., Executive 

Engg., Additional City Engg., City Engg., Municipal Commissioner, etc.) based on their needs.  

3. Design/ modify/ augment internal data flow and reporting within VMSS. 

 

 

 

 

 
Note: 

* Based on the existing situation assessment, it revealed that VMSS has minimal reliable data recording practices/ equipment, and 

hence most of the indicators fall in reliability grade D. In order to implement any ISIP initiative, a bulk metering to assess the total 

quantity of water supplied is absolutely essential. With this premise, in order to proceed with the ISIP the following hardware/ equipment 

installations are necessary 

- Installation of bulk meters at all sources (4 French Wells & 100+ tubewells) and 27 WDS 

- Installation of automatic (SMS/ GPRS based) data recording devices and software at all bulk meters 

- Installation of bulk meters and devices to record valve operation timings for 2000+ valves in the distribution network alongwith 

installation of SMS/ GPRS based automatic recording devices  

- Software for data compilation, processing and reporting 



Summary of forms by Indicators 



Form GE01: Households, properties and establishment details  



Form GE02: Summary of complaints 





















Thank you. 


