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FORM I 
 

General Illustrative information about your organization  
 

(Fill the following queries and provide one page write up about your organization and project as well)  

 
 
Project Contact Person: Ms. S. Aparna IAS,  

Municipal Commissioner  

Detailed Address of the Organization / Agency: Surat Municipal Corporation,  

Surat Mahanagar Seva Sadan, 

Muglisara,  

Gordhandas Chokhawala Marg,  

Surat ɀ 395 003  

Telehpone no.: Office:- 0261 ɀ 2423750 ɀ 56 

Residential: - 

Fax:- 0261 ɀ 2451935, 2422110  

E-mail: - xen_waterworks@rediffmail.com  

Type of the Organization 

o Government 

o Individual  

o NGO 

o Co-operatives 

o Other 

Government Organization  

Partnering Agencies / individuals ---- 
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INFORMATION ABOUT BEST PRACTICE 

(Illustrative)  

A: Context  

1. Title of the Best Practice: Operation and Maintenance practices in water 

supply system of Surat City.  

2. Geographical Location: Surat City 

3. Focus Area: Quality Service Delivery  

 

At the Outset  
 

Surat is a city located on the western part of India in the state of Gujarat. Surat is one of the cleanest city 
of India and is also known by several other names like "THE SILK CITY", "THE DIAMOND CITY", "CLEAN 
CITY", "THE GREEN CITY", etc. It has a most vibrant present and an equally varied heritage of the past. It 
is one of the most dynamic cities of India with one of the fastest growth rate. Practically Surat has zero 
percent unemployment rate and jobs are easier to get here due to very fast development of various 
industries in and around Surat City. Being an Urban Local Body, Surat Municipal Corporation is catering 
various services like water supply, sanitation, drainage, solid waste management, street light, roads & 
bridges development, town planning and town development, health care etc. 
 
Piped water supply system for the Surat City was started first time in year 1894 and first water works 
was started as a Head Water Works at Varachha. Source of water supply selected was surface water of 
River Tapti. Gradually, other works came in existence as need aroused with respect to population growth, 
industrial growth etc. The City had witnessed a tremendous growth in textile, diamond and jari industries 
during sixties and seventies. This was followed by a spurt in major industrial  activities in and around the 
city, like the development of Hazira industrial complex. Industrial and commercial activities had given 
Surat a place of prominence in the whole country. So, on the basis of Public Private Partnership, weir cum 
causeway was constructed in year 1995 which had helped Surat Municipal Corporation to cope up the 
challenge of water demand in city.  
 
Till 1995, there was no planning to sustain water supply and as a result, scarcity of water realized against 
tremendous rise in water demand. Department got enlightened to prepare Blue Print for the 
establishment of water supply system with a mission; 
  
Ȱ0ÏÏÒ ÏÆ ÔÈÅ ÐÏÏÒÅÓÔ ÏÆ ÔÈÅ 3ÕÒÁÔ #ÉÔÙ get ÓÁÆÅ Ǫ ÒÅÌÉÁÂÌÅ ÑÕÁÌÉÔÙ ÄÒÉÎËÉÎÇ ×ÁÔÅÒ ÏÎ φψ Ø ϋ ÂÁÓÉÓȱ 

 
So, first time, Job of preparation of Blue Print was entrusted to M/s. TATA Consulting Engineers and 
accordingly, master planning was made for city area of 112.28 sq.km in consideration to the population 
and water demand in year 2021. Accordingly various water supply projects comprising of water 
treatment plants, booster houses, UGSRs, water distribution station, transmission line, distribution 
network etc. worth Rs.550 Crores have been executed keeping in mind available river Tapti as a source. 
With the help of such well established infrastructure by year 2005, 97% area of geographical area under 
the jurisdiction of Surat Municipal Corporation covered under networked water supply system. Surat 
Municipal Corporation has developed well established, networked water supply system to supply the 
drinking water to  the Citizens of Surat City. Presently, Surat Municipal Corporation is supplying more 
than 680 Million Liters per Day drinking water to the Citizens of Surat. Present water supply components 
like water works, booster house and water distribution stations are connected with water supply GRID 
network which helps to address water quantity and quality issues. With the help of GRID network, water 
supply could be restored within 36 hours during the floods of August 2006 and for the same, State 
Government of Gujarat had appreciated efforts made by the department for quick restoration. 
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In year 2006, jurisdiction of Surat Municipal Corporation has expanded to 326.515 sq.km. With such 
expansion, once again need is realized to augment the existing water supply system in old city area of 
112.28 sq.km and to prepare Blue Print for the new area in consideration to the population and water 
demand in year 2026 and 2041. Hence, Job of preparing Blue Print is entrusted to M/s. Multimedia 
Consultant. Planning is done in consideration to the 24 x 7 water supply in future instead of present 
intermittent supply. City Development Plan (CDP) has been prepared as per JnNURM guidelines based on 
the water supply Master Plan. Special focus has been given to cover urban poor under water supply 
network and with a mission that Poor of the poorest gets safe & reliable drinking water on 24 x 7 basis. 

 
Table 1: Water treatment plants and Installed treatment capacity  

 
Sr. 

No. 

Water Works located at  Installed Treatment Capacity  

(in Million Lite rs per Day)  

1 Rander (Western part of City) 200 

2 Katargam (Northern part of City) 240 

3 Head Water Works, Varachha (Eastern part of City) 18 

18 

32 

4 Sarthana (Eastern part of City) 120 

200 

Total capacity  828 

 
There are ten (10) major water distribution stations and four (7) pumping stations, responsible for the 
effective treated water distribution in the various parts of the City. Water supply system is having 
network of more than 2550 km length. All four water works, water distribution stations and pumping 
stations are connected with GRID network such that in case of any abnormality at any of the water works 
/ water distribution station, it can be compensated with the help of other water works / water 
distribution station such that committed quantity of water to the consumers is ensured always.  
 
Moreover, establishment of water supply infrastructure and maintenance of the same is not enough. It is 
realized that reforms are like blood in the body and are necessarily needed to sustain the system. On 
same principle, numerous reforms are executed to make water supply reliable, self sustainable and 
should last for longer period like;  
 
1. Metering policy & Water tariff / user charges revision / rationalization, 
2. Automation & SCADA (Supervisory Control And Data Acquisition), 
3. Outsourcing of various services like ɀ  

a. Operation & Maintenance of water treatment plants,  
b. Operation & Maintenance of Water Distribution stations,  
c. Housekeeping of water works and water distribution stations,  
d. Valve operation in transmission & distribution network and  
e. Collection of water samples at consumer end. 

4. Online water quality monitoring, 
5. Distribution water quality monitoring,  
6. Elimination of conventional coagulant ɀ Alum with advanced coagulant ɀ PAC (Poly Aluminium 

Chloride), 
7. GRID Network, 
8. Safety measures, 
9. Centralized automatic processing of chlorination for economizing cost (Rs./KL) 
10. Energy savings / auditing 
 
Also, water supply system so executed is being operated and maintained effectively and efficiently such 
that water demand in city is satisfied. Keeping in mind sustainability and reliability following system are 
executed;  
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a. Water Quality Management System is established exclusively for water supply system. Activities of 
operation and maintenance is planned, designed and executed in various functional area like 
Production, Engineering & Maintenance, Instrumentation and Control, Design & Development, 
Project, Purchase, QC-Water, QC-Engineering, Administration & Housekeeping etc.  

b. Drinking water quality surveillance programmes are designed and implemented to ensure 
committed quantity and quality of water to the consumers. Exclusive water quality monitoring 
laboratories for water works and water distribution station are established. 

 
Water supply system of Surat Municipal Corporation had been awarded with National Urban Water 
Awards 2008 from Ministry of Urban Development in association with Confederation of Indian 
Industries CII and Administrative Staff College of India (ASCI)  for initiatives Ȱ7ÁÔÅÒ 1ÕÁÌÉÔÙ 
MoniÔÏÒÉÎÇ ÓÙÓÔÅÍȱ and Ȱ/ÐÅÒÁÔÉÏÎ Ǫ -ÁÉÎÔÅÎÁÎÃÅ ÐÒÁÃÔÉÃÅÓȱ in water supply. 
 
Department is continuously interacting with experts in the field, various organizations, institution so that 
continual improvements in the system can be made. Also, practices which are implemented in Surat City 
and are recognized can be replicated in other ULBs. With such intentions, Municipal Corporations and 
other ULBs are invited / visited by the department frequently. 
 
New technologies in the Electrical - Mechanical segments are incorporated for the effective operations of 
water supply units. Incorporation of VT pumps, Vacuum Circuit Breakers, SF6 breakers, Microprocessor 
based Air Circuit Breakers etc. resulted better efficiency with minimum downtime. 
 
Consumers being served are domestic, institutional, industrial, commercial etc. Total numbers of 
connections provided are more than 3.25 Lac so far. Water supply scheme is under the way of 
implementation for the newly incorporated under Jawaharlal National Urban Renewal Scheme. 
 
Operation and Maintenance practices  
 
All possible efforts are directed, in organized manner, in the area of operation and maintenance of 
electrical, mechanical, instrumentation machineries of water supply. To make the operation and 
maintenance activities in systematic way, various departments are created. They are as under; 
1. Production, 
2. Water Quality Control, 
3. Engineering & Maintenance ɀ Electrical, 
4. Engineering & Maintenance ɀ Mechanical, 
5. Instrumentation & Control, 
6. Quality Control ɀ Engineering, 
7. Project, 
8. Design and Development, 
9. Administration & Housekeeping, 
10. Human Resource Development, 
11. Purchase & Store 
 
Activities of the above departments are standardized with the help of ongoing implementation of Quality 
Management System. 
 
Maintenance in the area of electrical, mechanical, instrumentation are being carried out routinely. 
Advanced instruments / equipments for the preventive and predictive maintenance tools are being used. 
Dedicated preventive maintenance team is formulated for electrical, mechanical, instrumentation 
maintenance work. To make it more effective and systematic, annual preventive maintenance plan are 
prepared and implemented every year so as to down time or potential failure in the system can be 
minimized / avoided.  
 
Overall efforts are directed and implemented so that committed quality of water in committed quantity 
can be delivered to consumers in time. 
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B. Situation before the initiative (Prior to 2001 - 02) :- 
 

In early nineties and before that period, Surat Municipal Corporation was supplying around 150 Million 
Liters per Day (MLD) of water to the entire Surat City. During those days, dependency of water supply 
system was on Surface Water of river Tapti as well as ground water. Except monsoon season, no fresh 
water discharge was received in the river, over and above, various point and non-point domestic, 
agricultural, industrial discharges were impounded in the river. On the basis of public private partnership, 
Surat Municipal Corporation constructed weir cum causeway in year 1995. This has helped Surat Municipal 
Corporation to create sweet water reservoir for the Surat Water Supply system. But, reservoir became 
stagnant pool of water body. In absence of fresh water in the river during non-monsoon season and also the 
various impounding supplement nutrients, large algal blooms are observed and different aquatic water 
plants are flourished due to the favourable condition of the river.  
 
Water supply increased as time progressed with the execution of new higher capacity water treatment 
plants at various locations and water distribution stations in city area. At the same time, day-by-day these 
water treatment plants were struggling against deteriorated water quality of river Tapi. River water is 
being impounded by polluting sources in the upstream of river. All stake holders ɀ Government / Non-
Government Agencies (Surat Urban Development Authority, District Development Office, Collector Office, 
Gujarat Pollution Control Board and other Industrial Units) have been involved.  
 
 

Operational control: -  
 
Three water treatment plants having small capacities (18, 18 and 32 MLD) were in operation with required 
manpower. To treat the surface water, major emphasis were given on Turbidity and Residual Chlorine in 
the treated water. Accordingly, chemicals (Alum and Chlorine) were made use in water treatment process. 
Record keeping was not up to the mark for the operational records / data of the water treatment plant. 
Unit-wise water quality monitoring was never practiced.  
 
Water works, booster stations and pumping stations are operating machineries just to satisfy the water 
demand in the city. Energy conservation measures and related improvements were not practiced in those 
days.  

 
Maintenance Activities: - 
  
Only routine maintenance was being carried out via operating staff. But, routine shut down for the 
thorough cleaning was also not practiced. Electrical, mechanical machinery within water treatment plant, 
intake well and booster houses were attended for breakdown maintenance. Preventive and predictive 
maintenance activities were never conceptualized for electrical ɀ mechanical machineries.  
 

Tools and tackles were used only to attend the breakdowns.  
 

Operating staff were not aware of the quantity related measurements, instruments / equipments. 
Knowledge level of operating staff was limited up to operating instructions. Communications amongst 
operating staff was limited up to operating hours of pump - sets only. Critical operating parameters like 
power factor, voltage, ampere, contract demand for power, water flow rate etc. etc. were totally missing. 
 

Needs addressed by the best practice - 
Despite of knowing the bitter truth of deteriorated river water quality, all efforts have been directed 
towards  

¶ Efficient operation and maintenance of water treatment plants.  

¶ Monitoring  water quality with advanced water testing laboratory instruments at every stage of water 
supply system.  

¶ Strengthening the water quality monitoring system and surveillance activities in water distribution 
network. 



Mission: - ñPoor of Poorest must get safe & reliable quality drinking water on 24 x 7 basisò 

 

Page 7 of 44 

C. Description of Best Practice:- 
 

Operation and Maintenance practices  
 
Water treatment plants being the heart of water supply system, each stages / unit / process of water 
treatment needs to be operated and maintained such that treated water quality always confirm desirable 
limit of drinking wa ter standard IS 10500. For the same, department has taken initiative for; 

¶ Standardization of all operations / functions of water supply with the help of Quality Management 
System. 

¶ Delegation of responsibilities in the area of production, engineering and maintenance (Electrical & 
Mechanical), water quality control, quality control engineering, instrumentation and control, 
administration and house keeping, design and development etc.  

¶ Formulation and execution of various check points for raw water, in-process water quality control 
and finished / treated water quality control.  

¶ Formulation and execution of routine, breakdown, preventive and predictive maintenance schedules 
for Electrical and Mechanical machineries. Formulation of annual disinfection program.  

 

Goal of Best Practice 
¶ Continue drinking water supply to the Citizen of Surat City without any major interruption. 
 

Strategy used to achieve the above Goal 
Establishment of Priorities: - 
a. Source:- 
A series of initiatives have been taken in order to monitor the health of river Tapi. Every stake 
holders of river Tapi including Surat Municipal Corporation must meet at a regular interval so that 
solutions to plug all pollution making sources can be discussed and implemented at the earliest.  
 
b. Operation & Mai ntenance: - 
Water Treatment Plant being a heart of water supply system, various functions are formulated for 
the effective operation and maintenance of water treatment plant. Initiatives had been taken for the 
implementation of Quality Management System as per ISO 9001:2000. for effective operation and 
maintenance of water treatment plants.  

¶ Available resources are functionalized in various departments like Production, Water 
Quality Control, Engineering & Maintenance (Electrical & Mechanical), Quality Control ɀ 
Engineering, Instrumentation & Control, Administration & Housekeeping etc. Individual 
functions are expected to be controlled by functional Coordinator / Head. All functional 
heads are controlled by Deputy Engineer who in turned controlled by Executive Engineer 

¶ Duties & Responsibilities, objectives / commitment(s) of individual department are 
formulated. 

 
Formulation of Objectives and Strategies: - 
It became very clear that the root of all above threat i.e. polluted / contaminated source of river 
water is not only in the jurisdiction of Surat Municipal Corporation and SMC alone (Without the help 
of other Government Agencies) can not solve this problem from its root on its own. Hence, a group of 
ÓÔÁËÅ ÈÏÌÄÅÒÓ ÉÎÃÌÕÄÉÎÇ 3-# ×ÁÓ ÆÏÒÍÅÄȢ 3ÉÎÃÅȟ *ÁÎÕÁÒÙ ȭπτȟ Óeries of meeting have been held with all 
under the chairmanship of Commissioner and discussed, how best way solutions can be formulated 
and implemented to protect river from worsening pollution. In this regards all suggestions for 
preventive measures given by National Environmental Engineering & Research Institute have been 
taken into consideration.  
 
At the same time, all efforts have been directed towards effective operation and maintenance activity 
wherein appointed Officers on Special Duty (OSD) of Individual Water Works are instructed to play 
their active role.  
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Activities Implemented to achieve the above Goal  
Keeping in mind above, following care is being taken regularly as precautionary measures to ensure 
effective operation and maintenance of water treatment plant so as to assure the quality of treated 
water; 
 
a. Operational Control:  
1. Initiated the procedure of implementation of Quality Management System as per ISO 9001:2000 

for the water works operations. 
 
2. Strict Quality adherence to quality standards for the various process inputs (Chlorine and Poly 

Aluminum Chlorine) 
 

3. Systematization of process water treatment process and process inputs (Chemicals being used for 
water treatment) in various conditions / profile of water consistently followed at all water 
treatment plants. Usage of advance coagulants (Poly Aluminum Chlorine) based on raw water 
profile is being practiced. 

 
4. Optimization of process inputs (Chlorine, Poly Aluminum Chloride) 

 
5. Periodic disinfection of various treatment units. Annual disinfection program is formulated every 

year and implanted so that quality of water treated is ensured as per IS 10500. 
 

6. White washing of various treatment units like raw water channels, flash mixers, clarifiers, settled 
water channel, filter beds etc. during disinfection program. 

 
7. Every units of treatment plant have been provided with performance monitoring indicators. 

Parameters are being continuously checked unit wise and recorded in record book of individual 
unit.  

 
b. Water Quality Monitoring: - 

Table 2 
 

Sr. 
No. 

Parameter  Frequency of 
Testing  

Stage of Monitoring  

1 Turbidity, pH, Dissolved Oxygen Round the clock Raw Water 

2 Turbidity, pH, Dissolved Oxygen, Total Dissolved 
Solids and Residual Chlorine 

Round the clock Treated Water 

3 Turbidity, Residual Chlorine, pH Hourly basis Raw Water,  
Treated Water 

4 Colour Index Every four hours Raw Water, Treated 
Water 

5 Colour Index, Odour, Taste, Turbidity, pH, Residual 
Chlorine, Total Dissolved Solids, Alkalinity, 
Dissolved Oxygen (Total 9 parameters) 

Shift wise Raw Water, Treated 
Water and Supply Water 

6. Turbidity, Residual Chlorine Shift wise Inlet of Clarifiers, 
Outlet of Clarifiers, 
Inlet of Filter beds 
Outlet of Filter beds 
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7. Colour Index, Odour, Taste, Turbidity, pH, Total 

Hardness as CaCO3, Residual Chlorine, Total 
Dissolved Solids, Nitrates as NO3, Alkalinity, 
Chlorides as Cl, Dissolved Oxygen, Ammonical 
Nitrogen, Biological Oxygen Demand, Chemical 
Oxygen Demand, Chlorine Demand, MPN Index 
(total Coliform, Ecoli, Fecal Coliform) (Total 17 
parameters) 

Weekly Raw Water, 
Treated Water, 
Supply Water 

8. Essential parameters and all heavy metals as 
described in drinking water standard (IS 10500) 

Quarterly 
(Departmentally 
and through 
external reputed 
laboratories) 

Raw water, Supply water 

 

8. Analyzing the raw water, in-process water, treated water and supply water for the essential 
parameters in accordance to the desirable limit of drinking water standard on weekly basis. 
Same way, treated water is monitored for all kind of heavy metals as mentioned in IS 10500 
departmentally on quarterly basis. To ensure the same, external laboratories are also contracted. 

9. Effect of pollution is judged based on raw water analysis. For the same, behaviour of parameters 
like, Total Organic Carbon, Biological Oxygen Demand, Chemical Oxygen Demand, Ammonical 
Nitrogen etc. are checked and monitored. 

10. Chlorine demand of raw water is measured regularly and chlorine dose is adjusted accordingly. 

11. Filter media is being checked physically to ensure the quality (as per IS 8419) & quantity of sand. 
Dirty material deposited on the sand bed is being continuously scraped and removed.  

12. In house water testing (Phisco-chemical as well as Bacteriological tests) is being carried out 
routinely. Frequency of testing for directed parameters as per desirable limit of drinking water 
standard IS 10500 have been fixed at all water treatment plants of Surat Municipal Corporation. 

13. Online meters for parameters like pH, Turbidity, TDS, Dissolved Oxygen and Chlorine analyzer 
have been installed which helps us to ensure the treated water quality. Also, online turbidity 
meter, pH meter and Dissolved Oxygen meter have been installed to monitor the raw water 
profile, which helps us to adjust the usage of process inputs in the treatment process. 

14. All testing equipments being used for water testing are having technology state of art. All existing 
lab equipments / online equipments are the heart for monitoring and analysis of water quality 
and therefore, for long term performance out of them, all concern had been well trained for these 
equipments. 

15. Quality checking is being done for key process inputs while taking supply of it from supplier. 

16. Uniform record keeping is being done at all water treatment plants. 

17. Treatment plants are being kept neat and clean with appropriate house keeping staff on round 
the clock.  

18. Fogging in the surrounding area of treatment plant is frequently done to prevent the existence of 
and growth of various types of flies. Hand fogging is done on daily basis; while jeep mounted 
fogging is carried out twice a week. 
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c. Maintenance activities:  

19. Annual Disinfection program for water treatment plant units, Intake well etc. and preventive 
maintenance program is formulated for electrical / mechanical / instrumentation etc. well in 
advance with prior sanction of apex body. 

20. Routine, breakdown, preventive and predictive maintenance for electrical and mechanical 
machineries under the control of dedicated engineering and maintenance department. 

21. Predictive maintenance is initiated for electrical, mechanical machineries. Necessary predictive 
maintenance instruments like vibration meter, thermogrpahy instruments, power analyzer, 
instrument calibrator, pressure calibrator etc. are being used for predictive maintenance.  

22. Formulated dedicated preventive maintenance team with dedicated vehicles, tools & tackles, 
instruments / equipments for electrical and mechanical system of water supply. 

23. Various instruments like different types of meggars, multimeters, air dryers, hot air blowers, 
insulators, etc. are being used for routine and breakdown maintenance in electrical ɀ mechanical 
side.  

24. Adequate stock of necessary consumables like gland packing, belts, oil, grease, transformer oil, 
insulating taps, sealing compounds etc. are beings stocked. Material management system is 
developed departmentally for maintaining minimum inventory and hence decided re-order 
quantity for critical items. 

 

d. Other measures: - 

25. Enhancement of knowledge / competency level of operating, maintenance and quality control 
staffs. 

26. Since, chlorine is being used as a disinfectant during water treatment process, utmost care is 
necessary to prevent any accidents due to chlorine leakage or alike problems. Department has 
implemented the Safety Road Map All kinds of advancement / up-gradation in chlorination 
system, chlorine storage & handling etc. are being implemented in accordance to the Rules and 
Regulation of Chlorine. 

27. Education / training are being provided continuously at all treatment plants during working of 
chemists / operators. For the same teaching facility had been provided at all water treatment 
plants so as to provide them on job training / education or any required knowledge inputs. 
Maintenance staffs are also imparted with training / knowledge inputs directly from the 
principles for the usage of sophisticated preventive / predictive instruments / equipments which 
are being used during maintenance. 

28. Water Works professionals from other municipal corporation of Gujarat / India are being invited 
and vise ɀ versa for exchange of best practices and practices so gained are being implemented at 
all Water Treatment Plants. This is continuous process with recording. 

29. %ÆÆÏÒÔÓ ÔÏ ÉÍÐÒÏÖÅ ÒÁ× ×ÁÔÅÒ ÑÕÁÌÉÔÙ ÃÏÎÔÉÎÕÏÕÓÌÙ ÏÎ .%%2)ȭÓ ɉ.ÁÔÉÏÎÁÌ %ÎÖÉÒÏÎÍÅÎÔÁÌ 
Engineering & Research Institute, India) recommendations and guidelines suggested by NEERI 
for the effective operation and maintenance of water treatment plants are being constantly 
followed up for their strict compliance. 
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Challenges / constraints:  
a. Water being a precious commodity, it needs to be conserved, protected and served to consumer 

appropriately. So, vigilant monitoring, timely action can only ensure the quality water supply to the 
consumer. Quality of raw water being uncontrolled, major and important component of water supply 
system like water works, water distribution stations etc. can only be controlled with respect to their 
efficient operations and well planned routine, breakdown, preventive and predictive maintenance. 

b. Optimize the usage of process inputs. Planning and reviewing must be done time to time for all kind 
of resources being utilized in water supply system. 

c. Contingency planning in water works management must be done in consultation with apex body of 
the organization. 

d. Staff being essential assets in water supply system, they must be encouraged time to time and 
motivated so that any abnormality / contingency / emergency can be faced. 

e. Enhancement in the competency level of operating staff internally and externally 
f. Interaction with the water works professional for continual improvement in operation and 

maintenance. 
g. Incorporation of Information and Technology for the ease in operation and maintenance. 
h. Database maintenance for the performance of the water works operations. Breakdown / Failure 

analysis to support predictive maintenance activities. 
i. Contribution of operating & maintenance staff for the up-gradation of existing system and 

advancement for future projects are important. Considering this, operating and maintenance staffs 
are always being consulted for system improvement. 

 
Outcome of the best practice  

A. Quantity measurement:  
Before 2001, there was no Flowmeter for water quantity measurements at; 

¶ Water Works, 

¶ Water Distribution Station 

¶ Consumers 
Following area of water supply department have been covered with water quantity measurement 
devices (Flowmeters) 
Water Works:  
Objective: As per quality management system under ISO 9001:2000, department has committed to 
deliver treated water quantity in the range of 460 to 520 Million Liters per Day. 

Table 3 
Sr. 
No. 

Location  Numbers of 
Flow-meter  

Type of Flow -
meter  

Remark  

1. Sarthana 
Water 
Works 

120 MLD 
WTP 

Raw Water 2 Open Channel 
Ultrasonic Flow-
meters 

Helps to 
monitor 
water 
losses 
during 
water 
treatment 

Treated Water 1 
200 MLD 
WTP 

Raw Water 4 
Treated Water 1 

2. Head Water 
Works 

18 MLD WTP Raw Water 1 Open Channel 
Ultrasonic Flow-
meters 

Installation 
of Flow-
meter for 
treated 
water is 
technically 
not feasible  

18 MLD WTP Raw Water 1 
32 MLD WTP Raw Water 1 

3. Katargam 
Water 
Works 

240 MLD 
WTP 

Raw Water 4 Open Channel 
Ultrasonic Flow-
meters 

4. Rander 
Water 
Works 

200 MLD Raw Water 4 Open Channel 
Ultrasonic Flow-
meters 

-- 
Treated Water 1 

 Total  20   
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Benefit:  
Installation of ultrasonic type flow-meters for raw water and treated water quantity measurement 
helped department to assess the water losses during water treatment. This has triggered the 
awareness for the minimization of water losses during water treatment process amongst the 
operating staffs. 

 
Water Distribution Stations:  

Table 4 
 

Sr. No. 

Numbers of 
Distributi on 

Stations covered 
with flowmeters  

Numbers of 
Flowmeter  

Type of Flowmeter  Remark  

1. 12 12  Insertion type 
Ultrasonic Flowmeter. 

Installation of 
Flowmeter is done on 
the incoming line to 
the water distribution 
station. 

03 Electromagnetic 
flowmeters 

 
Benefit:  

¶ Accuracy level is high + 2%. 

¶ Easy to maintain, 

¶ Multi -path facilities can be enjoyed, 

¶ Activities of Calibration & validation for meters are being done with the help of 
Government Organization ɀ M/s. EQDC. 

¶ Water being dispatched from the individual water works to water distribution station is 
quantified now and daily records for the received water is maintained at individual 
water distribution station.  

 
Consumer metering (Industrial Customers):  

 
Table 5 

 

Sr. No. 
Numbers of 

Industrial units 
covered  

Numbers of 
Flowmeter  

Type of Flowmeter  Remark  

1. 125 125 (each for 
Industrial 
Connection) 

Insertion type  self-
powered electro-
magnetic Flowmeter. 

Previously, 
mechanical flow 
meters were in used, 
which were replaced 
by self-powered 
electro-magnetic flow 
meters in year 2006-
07. 

 
In water supply system of Surat City, major revenue is being generated from Industrial Consumers. It 
was decided to install flowmeters for these industrial consumers. For the same, department had 
formulated technical committee led by Executive Engineer ɀ Head Water Works for appropriate 
selection of flowmeters. Department had selected electro-magnetic type flowmeters of ABB make for 
industrial customers. 
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Benefits:  

¶ Accuracy ɀ + 0.5%, 

¶ Flow meters are self ɀ powered. No need of external power. 

¶ Company calibrated and recalibration is not required  

¶ Easy to maintain, 

¶ Temper proof, 

¶ Prior to metering in Industrial units, department was able to receive revenue to the tune 
of Rs.16.00 Crore per Annum. After installation of flowmeters in industrial units, 
revenue has increased from Rs.16.00 Crore per annum to Rs.24.00 Crore per annum. 

 

  
Ultrasonic Flowmeter 

  
Electro-magnetic Flowmeter ɀ Industrial Consumer 
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Other instruments / devices being used:  
 

Table 6 
 

Sr. No. Purpose Devices Location  Remark  
1 Pressure and 

Head Monitoring 
Pressure Transmitters Head Water Works, 

Sarthana Water Works, 
Katargam Water Works, 
Joganinagar WDS, 
Dumabhl WDS, 
Umarwada WDS, 
Khatodara WDS, 
Pandesara WDS, 
Athwa WDS, 

Required pressure 
on transmission and 
distr ibution line 
helps to satisfy the 
committed quantity 
of water to 
consumers 

Pressure Gauges 

2 Level monitoring 
and controlling of 
interconnected 
pump / booster 
houses 

Level switches / level 
gauges,, 
Level transmitters 
(Capacitance and 
Ultrasonic type) 

Rander Intake, Joganinagar 
WDS and Rander Water 
Works booster station 

Integration of these 
stations helps to 
monitor and control 
pump sets for its 
operations. 

 
 
B. Engineering & Maintenance (Electrical): - 

Water Supply System components of Surat Municipal Corporation like water works, water 
distribution stations and pumping stations are installed with electrical facilities such that 
committed quantity of drinking water is supplied to the consumers in time. 
 
These components contains numerous electrical devices like Transformers, HT panel, LT panel, HT 
/ LT switch gears, soft starters, switch yards, motors, EOTs, etc. etc. They are being operated with 
dedicated stationed staff under the control of Electrical Supervisor(s). 
 
Objective of Department: -  Ȱ'ÅÎÅÒÁtion of data pertaining to breakdown for the preventive and 
ÐÒÅÄÉÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÍÉÎÉÍÉÚÁÔÉÏÎ ÏÆ ÂÒÅÁËÄÏ×ÎÓȱ 
 
Types of electrical maintenance being carried out regularly and routinely are;  

¶ Routine maintenance, 

¶ Preventive maintenance, 

¶ Predictive maintenance. 
 
Tools in use for electrical maintenance:  

¶ 0Ï×ÅÒ ÁÎÁÌÙÚÅÒ ɉ7ÉÔÈ σ #4ȭÓɊȟ 

¶ 0Ï×ÅÒ ÁÎÁÌÙÚÅÒ ɉ7ÉÔÈ τ #4ȭÓɊȟ 

¶ Digital Multi -meter with PWM, 

¶ AC / DC clamp meters, 

¶ Pressure calibrator, 

¶ Insulation tester, 

¶ Meggers, 

¶ Digital multimeters, 

¶ Vibration meters 

¶ Thermal imager 
 
Dedicated Electrical maintenance team (Maintenance Assistant(s) ɀ Electrical, Electrical 
supervisors, cable jointer, wireman, helper(s) etc.) for preventive and predictive maintenance 
work is formulated. Team is supported with dedicated vehicles, tools and tackles to attend 
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preventive and predictive maintenance. Entire electrical machineries as described above are 
covered under routine, predictive and preventive maintenance work.  
 
Benefits:  
 
Because of dedicated electrical maintenance work with dedicated electrical maintenance team, 
faults and failure in electrical system has reduced remarkably and hence, unwanted downtime is 
avoided. 
 

  

  

Engineering & Maintenance - Electrical 



Mission: - ñPoor of Poorest must get safe & reliable quality drinking water on 24 x 7 basisò 

 

Page 16 of 44 

 
 

C. Engineering & Maintenance (Mechanical): - 
 
Surat Municipal Corporation is supplying more than 680 Million Liters per Day drinking water to the 
Citizens of Surat. For which, more than 259 numbers of pump-sets of various capacities, size, type are 
being operated and maintained round the clock basis. Various mechanical devices like sluice valves, Non 
Return Valves, HOTs, Butterfly valves, blowers, compressors, air valves, chlorinators etc. etc. are being 
operated and maintained routinely and regularly. 
 

Objective of Department: -  Ȱ'ÅÎÅÒÁÔÉÏÎ ÏÆ ÄÁÔÁ ÐÅÒÔÁÉÎÉÎÇ ÔÏ ÂÒÅÁkdown for the preventive and 
ÐÒÅÄÉÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÍÉÎÉÍÉÚÁÔÉÏÎ ÏÆ ÂÒÅÁËÄÏ×ÎÓȱ  
 
Types of Mechanical maintenance being carried out regularly and routinely are;  

¶ Routine maintenance, 

¶ Preventive maintenance, 

¶ Predictive maintenance. 
 
Tools in use for Mech anical Maintenance:  

¶ Vibration meter, 

¶ Pneumatic Operated tool sets, 

¶ Other spanners of different sizes, 
 
Dedicated Mechanical maintenance team (Maintenance Assistant(s), Fitters, helper(s) etc.) for 
preventive and predictive maintenance work is formulated. Team is led by Dedicated Mechanical 
Engineer. Also, Team is supported with dedicated vehicles, tools and tackles to attend preventive 
and predictive maintenance. Entire mechanical machineries as described above are covered under 
routine, predictive and preventive maintenance work.  
 
Benefits:  
 
Because of dedicated mechanical maintenance work with dedicated mechanical maintenance team, 
faults and failure in mechanical system has reduced remarkably and hence, unwanted downtime is 
avoided. 
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Engineering & Maintenance - Mechanical 
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D. Instrumentation & Control: - 
 
Water Supply system contains various instruments, installed for specific purpose, specifically for water 
quality monitoring and water quantity monitoring. Moreover, operations of water treatment units like 
filter beds are made automized and covered under SCADA system. Operation(s) of intake well of Rander 
Water Works, Booster house of Rander Water Works are synchronized with the use of SCADA system.  
 
In order to maintain above components uninterrupted and hence to provide backup for all automations 
and SCADA system, dedicated team of Instrument Technician under the control of Electrical Engineer is 
formulated. 
 
Objective of Department: - ȰρππϷ ÃÁÌÉÂÒÁÔÉÏÎ ÏÆ ÉÎÓÐÅÃÔÉÏÎȟ ÍÅÁÓÕÒÉÎÇ ÁÎÄ ÔÅÓÔ ÅÑuipments / 
ÉÎÓÔÒÕÍÅÎÔÓ ÏÆ ÐÒÏÃÅÓÓȟ ÑÕÁÌÉÔÙ ÁÎÄ ÓÅÒÖÉÃÅÓȟ ÏÎÃÅ ÉÎ Á ÙÅÁÒȱ 
 

In - house activities:  
- Calibration of calibration of inspection, measuring and test equipments / instruments of 

process, quality and services ɀ Once in a year.  
- Routine, preventive and predictive services as per the guideline / recommendation of 

OEMs. 
 
Dedicated instrumentation technicians for above activities are deployed. 
 
Activities with the help of External agencies:  Authorized services agencies have been 
contracted to carry out calibration, service and maintenance work for the instruments / 
equipments being used in water quality monitoring. 
 
- Calibration of calibration of inspection, measuring and test equipments / instruments of 

process, quality and services ɀ Every two months. 
- Routine, preventive and predictive services as per the guideline / recommendation of 

OEMs ɀ Every two months. 
 
Benefits:  
 
Timely calibration of inspection, measuring and test instruments / equipments helped department 
to generate reliable data, information for the performance of individual instrument / equipment. 
Unwanted downtime / failure could be avoided. 
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Calibration of flow-meters, LOH, ROF meters (Instrumentation) 
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E. Safety related to; 
 

Electrical / Mechanical System: - 
All water distributio n stations and water works are covered under Factory Act. Factory 
inspectors inspects twice a year to ensure the various safety measure implemented by Surat 
Municipal Corporation or to ensure the necessary compliance under Factory Act for electrical / 
machineries. Suggestions made thereby are being considered for further improvements.  
 
Certificate for stability of Civil Structures from the competent person are being produced before 
the Factory Inspector. 
Necessary fees towards license are being paid regularly for all items covered under Factory Act. 
Cranes (HOT / EOT) are tested regularly for its load capacity, certificates are being obtained and 
submitted to Electrical Inspector. 
Transformer oils are being checked every year. Test report generated so, is being submitted to 
Electrical Inspector. 
At all places, temporary wiring / connections (if established by department in case of any need) 
are checked by Electrical Inspector. Apart from this, Electrical Inspectors checks various 
locations / premises for shock treatment charts, fire extinguishers, etc. 

 
Chlorination system: - 
Chlorine is the only alternative available with water supply department for effective water treatment 
presently. As on date, more than 50 chlorinators are made operational at various places for the 
chlorination / disinfection of water. At all places chlorine gas in 900 kg capacity Tonner and 50 Kg & 
100 Kg capacity cylinder is being used.  
 
Objective(s) of Department: -   

¶ To create safer conditions related to chlorination system, 

¶ To create safer practices related to chlorination. 
 

So, to avoid any accidents due to chlorine gas or alike associated problems due to chlorine gas, 
following are the care being taken departmentally; 

¶ To control / plug chlorine gas from containers, emergency kit is procured and placed on 
site near chlorination plant. 

¶ Safety accessories like safety gloves, helmet, half face mask, full face mask with 
cartridge etc. are provided at all places. 

¶ Wind indicators, fire buckets, fire extinguishers, Self Breathing Apparatus Se t  etc. are 
placed at all site. 

¶ To control the chlorine leakage, scrubber system at two sites is implemented. 

¶ Installation of 21 numbers of chlorine leakage detectors are in progress. 

¶ Replacement of chlorination pumps with efficient pump-sets (vertical ɀ Grunfos make) 

¶ As per requirement of the department, training programs are being organized routinely for 
safe handling of Chlorine.  Also, mock drill for chlorine leakage is being done under the close 
supervision of experts like Factory Inspectors, Gujarat Safety Council, GAC and other experts 
from reputed public / private sectors like ONGC, Reliance etc.  

Moreover, 

¶ Centralized Chlorination system is well thought out for the sake of Chlorine Safety 

¶ Explosive license for the safe storage of Chlorine gas in Tonner, Cylinders etc. 

¶ Safety road maps for the effective implementation of various safety measures, mock drills, 
awareness program, training program etc. in the field of Chlorination safety in consultation 
with professional in the field. 
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Chlorine Hood (Split type) Chlorine Gas Leak Detector 

  

Chlorine Scrubber System Chlorine Handling Instruction 
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F. Quality Control - Engineering: - 
 
Since, water supply system contains electrical, mechanical, electronic etc. machineries / instruments / 
equipments, spares, consumables like nut ɀ bolts, graphite packing, bearings, glands, switch gears, etc. 
etc. are routinely purchased for engineering and maintenance (Electrical / Mechanical) activities. Annual 
rate contract for the supply of above consumables is done with authorized supplier / agencies. 
 
Presently, department is relying on the quality test reports of individual engineering items supplied by 
OEMs. 
 
In order to receive quality material of required specifications / dimensions, Quality Control ɀ Engineering 
department has been created with an intention of self sustainable capabilities of quality monitoring for 
engineering materials departmentally. 

 
Objective of Department: -  ȰRejection, not more than 20% of all critical materials. All rejection will 
be monitoredȱ 

 
This Department is headed by dedicated engineer. Facilities and infrastructure is under development. 
Critical quality control / testing instruments / equipments for the engineering materials shall be 
purchased. Department is intending to develop in-house laboratory for the testing of engineering 
materials. 
 
 
G. Quality Control - Water: - 
 
Surat Municipal Corporation is committed for the quality water supply in strict adherence to the drinking 
water standard IS 10500. Utmost care is being taken at every stage of water supply such that it meets the 
desirable limit of drinking water standard.  
 

Objective of Department: -  Ȱ100% implementation of Quality Plan for source water, raw water, in-
process water, treated water and supply waterȱ 

 
Following are the water quality monitoring stages, frequency of tests parameters to be tested. This has 
been implemented at individual water works for water quality monitoring. 
 

Table 7 
 

Sr. 
No. 

Parameter  Frequency of 
Testing  

Stage of Monitoring  

1 Turbidity, pH, Dissolved Oxygen Round the clock Raw Water 

2 Turbidity, pH, Dissolved Oxygen, Total Dissolved 
Solids and Residual Chlorine 

Round the clock Treated Water 

3 Turbidity, Residual Chlorine, pH Hourly basis Raw Water,  
Treated Water 

4 Colour Index Every four hours Raw Water, Treated 
Water 

5 Colour Index, Odour, Taste, Turbidity, pH, Residual 
Chlorine, Total Dissolved Solids, Alkalinity, 
Dissolved Oxygen (Total 9 parameters) 

Shift wise Raw Water, Treated 
Water and Supply Water 

6. Turbidity, Residual Chlorine Shift wise Inlet of Clarifiers, 
Outlet of Clarifiers, 
Inlet of Filter beds 
Outlet of Filter beds 
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Sr. 
No. 

Parameter  Frequency of 
Testing  

Stage of Monitoring  

7. Colour Index, Odour, Taste, Turbidity, pH, Total 
Hardness as CaCO3, Residual Chlorine, Total 
Dissolved Solids, Nitrates as NO3, Alkalinity, 
Chlorides as Cl, Dissolved Oxygen, Ammonical 
Nitrogen, Biological Oxygen Demand, Chemical 
Oxygen Demand, Chlorine Demand, MPN Index 
(total Coliform, Ecoli, Fecal Coliform) (Total 17 
parameters) 

Weekly Raw Water, 
Treated Water, 
Supply Water 

8. Essential parameters and all heavy metals as 
described in drinking water standard (IS 10500) 

Quarterly 
(Departmentally 
and through 
external reputed 
laboratories) 

Raw water, Supply water 

 
Table 8 

 
Sr. 
No. 

Particular  Description  Remark  

1. Instruments / equipments for water 
quality monitoring  

Water Works  

a. Multiparameter Deployable 
 instrument for river  water 
 quality monitoring  
b. Online;  

1. pH analyzer(s), 
2. TDS analyzer(s), 
3. Dissolved Oxygen meter, 
4. Residual Chlorine analyzer(s), 
5. Turbidity analyzer(s)  
6. Total Organic Carbon analyzer 

(under implementation stage) 
 

a. Desktop & Portable;  
1. Turbidity meter(s) (Digital),  
2. Colorimeter (Digital) for 

residual chlorine, 
3. pH / ISE meter(s) 
4. Dissolved Oxygen meter, 
5. COD reactor(s), 
6. Spectrophotometer(s),  
7. Centrifuge machine, 
8. BOD incubator, 
9. Microbiological safety cabinet, 
10. Autoclave, 
11. Hot air oven, 
12. Bacteriological incubator, 
13. Digital Titrator,  
14. Digital balance, 
15. Other Glass assemblies for 

titrametric method(s)  

-- 

2. Numbers of water testing laboratory 
in water works 

4 (Four) -- 



Mission: - ñPoor of Poorest must get safe & reliable quality drinking water on 24 x 7 basisò 

 

Page 24 of 44 

 
Sr. 
No. 

Particular  Description  Remark  

3. Staff (s) for water quality monitoring 
& control 

a. 15 (Fifteen) ɀ including 
microbiologist, Laboratory 
Technician. 

b. 14 (Fourteen) ɀ Operating 
chemists ɀ Outsourced staff 

-- 

4. Maintenance & Calibration Internally, 
Externally 

Authorized agency 
/ contractor is 
contracted for 
calibration, service 
and maintenance 
work on Annual 
Maintenance 
contract basis. 

 
Water Quality Monitoring system in distribution network  
 
a. Installation of Portable Digital Turbidity meter  and Digital Residual Chlorine analyzer  at 

individual water distribution stations and pumping stations. Monitoring and recording Turbidity 
and Residual Chlorine for supply water prior to dispatch to consumer. Residual Chlorine was 
being checked with ordinary Chloroscope (Ortho Toludine based)  at individual water 
distribution station. Reading value used to depend on the colour comparison and reader. Level of 
residual chlorine was always matter of controversy between health department and water 
supply department. In order to make in clear, department has decided to go for digital chlorine 
analyzer. (DPD method based) 

b. Devised surveillance program for collection of water samples during supply hours from the 
consumers to ensure the fitness of water. Dedicated laboratory is established having advanced 
analytical facilities (Portable Turbidity meter, Pocket Colorimeter, Portable pH/ISE meter, 
Portable Spectrophotometer, Digital Balance, Hand Hold Dissolved Oxygen meter, Bacteriological 
incubator, Hot air oven, autoclave, water still etc.) and laboratory staffs. More than 110 ɀ 120 
samples (Average) are being collected and checked daily from the consumers. 

c. Also, portable chlorine analyzers (Chloroscope) are provided to field staff to check the residual 
chlorine level in the water during supply time. 

Table 9 
Sr. 
No. 

Parameter  Frequency of Testing  Stage of Monitoring  

1. Turbidity, Residual Chlorine During supply hours Outlet of Water 
Distribution Stations 

2. Turbidity, Residual Chlorine, Ammonical 
Nitrogen, Total Dissolved Solids, pH 

Daily basis 1. Random samples are 
being collected during 
supply hours from 
various pockets of 
City.  

2. Samples so collected 
are being sent to 
distribution 
laboratory for testing. 
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Table 10  
Sr. 
No. 

Particul ar  Description  Remark  

1. Instruments / equipments for water 
quality monitoring  

Distribution water quality monitoring  

Desktop & Portable; 
1. Turbidity meter(s) 

(Digital), 
2. Colorimeter (Digital) for 

residual chlorine, 
3. pH / ISE meter(s) 
4. Dissolved Oxygen meter, 
5. Spectrophotometer,  
6. Centrifuge machine, 
7. Autoclave, 
8. Hot air oven, 
9. Bacteriological incubator, 
10. Digital balance 

Other Glass assemblies for 
titrametric method(s)  

--- 

2. Numbers of water testing laboratory 1 (One) Exclusive for 
distribution water 
quality monitoring  3. Staff (s) for water quality monitoring 4 (Four) + 1 helper 

4. Maintenance & Calibration Internally, 
Externally 

Authorized agency / 
contractor is 
contracted for 
calibration, service 
and maintenance 
work on Annual 
Maintenance contract 
basis. 

5. Sample collection mode Internally, 
Externally 

Agency for the 
collection of samples 
as per the 
requirement of 
department is 
contracted. 

6. Numbers of samples collected for 
laboratory analysis. 

110 ɀ 120 on daily basis 
(internally & externally)  

Through agency and 
departmentally. 

7. Numbers of samples tested for Residual 
Chlorine level in consumers 

420 ɀ 490 samples on daily 
basis 

Seven zones of Surat 
Municipal 
Corporation are given 
responsibility of 
Residual Chlorine 
Checking at spot 
(Average numbers of 
samples: 60 to 70 per 
zone) 
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Benefits:  

a. Incoming water in water treatment plants is continuously monitored and recorded. Any abnormality 
/ changes observed in river water are instantly noticed and necessary action for the water treatment 
process is implemented immediately. 

b. Each stages of water treatment like raw water, in-process water, treated water and supply water is 
monitored for parameters like Turbidity and Residual Chlorine on hourly basis. This help department 
to control the water treatment process. 

c. With online water quality monitoring, entire water treatment plant is monitored and judged for its 
claimed performance. Supply water is monitored round the clock for basic parameters like pH, Total 
Dissolved Solids, Turbidity, Residual Chlorine, prior to dispatch to City. Data so recorded helps 
department to make trend analysis and to judge the efficacy of water treatment. 

d. Essential parameters as mentioned in drinking water standard IS 10500 are monitored on weekly 
basis at all water works for raw water, in-process water, treated water and supply water. 

e. Raw water is monitored for sewage parameters like BOD (Biological Oxygen Demand), COD 
(Chemical Oxygen Demand), Ammonical Nitrogen, TOC (Total Organic Carbon), Dissolved Oxygen etc. 
to know the extent and of pollution in river water. Multiparameter deployable instrument is being 
used for the same.  

f . Optimization of usage of water treatment chemicals (process inputs). Minimization of wastages of 
water treatment chemicals has resulted in savings.  

g. Water quality assurance to the consumer. 

h. Laboratory for the surveillance monitoring and distribution water helped to support the daily 
surveillance activity. Samples taken randomly from the consumers are checked for its potability. 
Distribution stations in City receive water for distribution from four water works. Hence, prior to 
dispatch to consumer, it needs to be monitored for basic water quality parameters like Turbidity and 
Residual Chlorine.  
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Quality Monitoring & Recording of Clarifier  

 
 

Quality Monitorin g & Recording of Filter Bed  


