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To 
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Category of Best Practice : άvǳŀƭƛǘȅ Service Deliveryέ 

Title of the Best Practice : ά²ŀǘŜǊ vǳŀƭƛǘȅ aƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳέ ƛƴ ǿŀǘŜǊ 
supply system of Surat City 
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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, 

Mahanagar Seva Sadan, 

Gordhandas Chokhawala Marg, 

Mughalsarai, 

Surat ς 395 003 

Telephone no.: Office:- 0261 ς 2423750 ς 56 

Residential:- 

Fax:- 0261 ς 2451935, 2422110 

E-mail:- commissioner@suratmunicipal.gov.in / 

commissionersmc@hotmail.com 

Type of the Organization Local Self Government 

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

(Illustrative) 

A: Context  

1. Title of the Best Practice: Water Quality Monitoring system 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 cities 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; 
  

άtƻƻǊ ƻŦ ǘƘŜ ǇƻƻǊŜǎǘ ƻŦ ǘƘŜ {ǳǊŀǘ /ƛǘȅ get ǎŀŦŜ ϧ ǊŜƭƛŀōƭŜ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ƻƴ нп Ȅ т ōŀǎƛǎέ 
 
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 
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floods of August 2006 and for the same, State Government of Gujarat had appreciated efforts made by the 
department for quick restoration. 
 
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 Liters 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 ς  

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 ς Alum with advanced coagulant ς PAC (Poly Aluminium Chloride), 
7. GRID Network, 
8. Safety measures, 
9. Centralized automatic processing of chlorination for economizing cost (Rs./KL) 
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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;  

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 1

st
 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 ά²ŀǘŜǊ vǳŀƭƛǘȅ aƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳέ and 
άhǇŜǊŀǘƛƻƴ ϧ aŀƛƴǘŜƴŀƴŎŜ ǇǊŀŎǘƛŎŜǎέ 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. 
 
With above facts and with an intention of well established water supply infrastructure, ultimate mission of 
ǿŀǘŜǊ ǎǳǇǇƭȅ ŘŜǇŀǊǘƳŜƴǘ ƛǎ άǇƻƻǊ ƻŦ ǇƻƻǊŜǎǘ Ƴǳǎǘ ƎŜǘ ǎŀŦŜ ϧ ǊŜƭƛŀōƭŜ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ƻƴ нп Ȅ т ōŀǎƛǎέΦ 
 
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. 
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B. Situation before implementation of Best Practice (Prior to 2002 - 03):- 
 

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.  

Table 2: Water Quality Monitoring 
 

Sr. 
No. 

Parameter Frequency of 
Testing 

Remark 

1 Turbidity, Residual Chlorine Once in a Day For raw water and supply 
water at water treatment 
plant and for bore well 
water 

2 Turbidity, Residual Chlorine, pH, Hardness, Alkalinity, 
Chloride 

Weekly 

 
Table 3 

 

Sr. 
No. 

Particular Description Remark 

1. Water Supply components ¶ Borewells, 

¶ 18 MLD 
capacity WTP 
at Head Water 
Works, 

¶ 3 ς water 
distribution 
stations in 
city, 

¶ 5 ς Pumping 
stations in 
city, 

Total 90 MLD 
(Approx.) 

-- 

2. Quality monitoring stages Raw water & 
treated / supply 
water 

Treatment unit-wise 
monitoring was not 
started. 

3. Instruments / equipments for water quality 
monitoring 

¶ Portable 
Turbidity 
meter,  

¶ Pocket 
Colorimeter 
(Chloroscope) 
for residual 
chlorine, 

¶ pH meter 

¶ Quality data 
generated with these 
meters was not 
reliable and 
consistent. 

¶ No maintenance & 
calibration schedule. 
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Sr. 
No. 

Particular Description Remark 

4. Staff Three chemists  Responsible for 
operations of 18 MLD 
capacity WTP at Head 
Water Works. 
Also, responsible or total 
water quality monitoring 
& control including 
distribution water quality 
monitoring 

5. Number of Laboratory One at Head Water 
Works 

Centralized laboratory 

6. Distribution water quality monitoring system No such facility ¶ Samples from city 
were collected as 
and when required 
by the Chemists. 

¶ Analysis of collected 
samples were being 
done for Turbidity 
and Residual 
Chlorine only in 
Centralized 
laboratory at Head 
Water Works 

 
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 ς Government / Non-Government 
Agencies (Surat Urban Development Authority, District Development Office, Collector Office, Gujarat Pollution 
Control Board and other Industrial Units) have been involved.  

 
 
Despite of knowing the bitter truth of deteriorated river water quality, treatment plants being heart of water 
supply system, all efforts have been directed towards; 

 

a. Efficient operation and maintenance of treatment plants such that treated water quality at each water 
treatment plant meets the desirable limit of drinking water standard IS 10500:1991, Edition 2.2 

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

c. Strengthening the water quality monitoring system and surveillance activities in water distribution 
network. 
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C. Description of Best Practice 
 
River Water Quality Monitoring, Online Water Quality Monitoring system in water treatment plant and water 

quality monitoring system in distribution network. 

 
River Water Quality Monitoring (Source monitoring):- 
 

a. Periodically, river water quality at specified locations is monitored with the help of 
Multiparameter Deployable River Monitoring instrument. This instrument generate instant 
results at site water quality report for the parameters like pH, Temperature, Salinity, Chloride, 
Nitrate, Ammonical Nitrogen, Total Dissolved Solids, Dissolved Oxygen etc.etc. Testing results for 
the above parameters including Sulphate level, phosphate level, Total Organic Carbon (TOC) 
level, BOD, COD etc. helped apex body to know the status of river water quality as well as the 
quality of effluent being discharged by point / non-point sources. To plug polluting sources in the 
upstream of river Tapti, various strategies are discussed with stake holders in presence of Gujarat 
Pollution Control Board.  

  

  
Multi -parameter Deployable Instrument for River Water (Source) quality monitoring 
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Online Water Quality Monitoring System for Raw Water and Treated Water / water being dispatched 
from water works to various water distribution stations in Surat City 
 

a. Apex body of Surat Municipal Corporation has directed all efforts to protect river water from 
worsening pollution. In order to monitor the raw water quality of river at individual water works, 
advanced desktop laboratory instruments / equipments like Spectrophotometer, Portable 
Turbidity meter, Handhold Dissolved Oxygen meter, COD reactor, Portable pH / ISE meter, 
Portable Pocket Colorimeter, Digital Titrator etc. deployed at individual water works.  

 
b. Raw water quality of River Tapti is beyond the control of water works operating staff. However, 

to monitor the raw water quality continuously on round the clock basis, online water quality 
monitoring system comprising of Online pH analyzer, Online Turbidity analyzer, Online Total 
Dissolved Solids analyzer, Online Dissolved Oxygen Analyzer are installed. 

 
c. At the same time, online water quality monitoring system for the treated water quality 

comprising of Online pH analyzer, Online Turbidity analyzer, Online Total Dissolved Solids 
analyzer, Online Dissolved Oxygen Analyzer and Online Residual Chlorine analyzer are installed. 
Monitoring data are being continuously logged in to dedicated server. 

 
d. Over and above, dedicated microbiological laboratory set up is created to monitor the 

microbiological parameters like MPN index, Total Coliform Bacteria, E-Coli, Feacal Coli etc. 
Instruments / equipments like bacteriological incubator, autoclave, Microbiological Safety 
Cabinet, microscope etc. are being utilized for microbiological analysis. 

 
Monitoring for the Threat perception (Terrorist attack) in Raw Water 
 

River water is open reservoir and it is flowing river. Presently, it is the only source for drinking water 
ǎǳǇǇƭȅ ŦƻǊ ǘƘŜ {ǳǊŀǘ /ƛǘȅΦ IŜƴŎŜΣ ƛǘ ƛǎ ŎƘŀƭƭŜƴƎƛƴƎ ǘŀǎƪ ǘƻ ǎŜǊǾŜ ǎŀŦŜ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ƛƴ ǘƘŜ ǘƻŘŀȅΩǎ 
trend. After 9/11 attack in developed country America, it was published in news paper that new 
target for the terrorist is water supply network. Developed countries are also having worry for the 
safeguarding issues against such possible attacks. Water Supply Department of Surat Municipal 
Corporation has initiated two steps against such possible threats.  
 

i. Strengthening the existing security deployed at various water supply stages. 
Department has approached CISF (Central Industrial Security Force). CISF made 
exhaustive survey to assess the vulnerable points in water supply system (specifically in 
water works). Report of survey containing the suggestions, tools and gadgets to be used 
in security, action plan etc. shall be submitted soon. 

 
ii. Having information for the instruments / equipments for the water quality monitoring, 

department has decided for the installation of online Total Organic Carbon Analyzer as a 
water contamination information tool (WCIT). Department has proceeded further for 
the installation of Online Total Organic Carbon (TOC) analyzer which is under 
commissioning and will gets completed in February 2009.  
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Table 4: Water Quality Monitoring 
 

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 

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) including TOC, 
THM. 

Quarterly 
(Departmentally 
and through 
external reputed 
laboratories) 

Raw water, Supply water 

 
Table 5 

Sr. 
No. 

Particular Description Remark 

1. Water Supply components a. 18, 18 and 32 MLD capacity 
WTPs at Head Water 
Works, 

b. 120 MLD & 200 MLD 
capacity WTPs at Sarthana 
Water Works, 

c. 240 MLD capacity WTP at 
Katargam Water Works, 

d. 200 MLD capacity WTP at 
Rander Water Works 

e. 10 ς water distribution 
stations in city 

f. 4 ς Pumping stations in city 
Total more than 650 MLD 

(Approx.) 

-- 

2. Quality monitoring stages - Raw water & treated / 
supply water 

Including unit-wise 
(Clarifiers, filter beds) 
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Sr. 
No. 

Particular Description Remark 

3. 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) 
 
c. 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) 

-- 

4. Numbers of water testing laboratory in 
water works 

4 (Four) -- 

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

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

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

-- 

6. Maintenance & Calibration Internally, 
Externally 

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

 

 

 

Portable Digital Turbidity Meter (for Turbidity 
measurement) 

Pocket Colorimeter - Digital (for Residual Chlorine 
measurement) 

 
 
 

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 ς 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 6 
 

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 7 

 
Sr. 
No. 

Particular Description Remark 

1. Instruments / equipments for water quality 
monitoring 

Distribution water quality monitoring 

Desktop & Portable; 

- Turbidity meter(s) (Digital), 

- Colorimeter (Digital) for 
residual chlorine, 

- pH / ISE meter(s) 

- Dissolved Oxygen meter, 

- Spectrophotometer,  

- Centrifuge machine, 

- Autoclave, 

- Hot air oven, 

- Bacteriological incubator, 

- 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 ς 120 on daily basis 
(internally & externally) 

Through agency and 
departmentally. 

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

420 ς 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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Strategy Used to achieve the desired goals:- 
 

With an objective of up-gradation of laboratory set up at individual water works and to become self 
sufficient in testing and analytical ability, department proposed various water testing laboratory 
instruments / equipments for water works water quality monitoring and distribution water quality 
monitoring. 
 
a. Appropriate technology, instruments, equipments etc. decided for the water quality monitoring. 
b. Decentralized water quality monitoring & control. Each water works is made self sufficient for water 

quality monitoring. Facilities are created accordingly at all water works. 
c. Centralized water quality monitoring laboratory at key water distribution station for supply water 
d. Creation of water quality monitoring system (Turbidity & Residual Chlorine checking instruments) at 

individual water distribution stations. 
e. Stage of monitoring, frequency of monitoring, parameters in accordance to the drinking water standard 

IS 10500 with respect to frequency of monitoring etc. were decided. 
 

 
f. 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. 
g. Clarifiers of water treatment plant are being checked shift wise with respect to two parameters like, 

Turbidity and Free Residual Chlorine. Same way filter beds are also being checked shift wise with 
respect to Turbidity and Free Residual Chlorine. 

h. Water quality parameters like pH, Free Residual Chlorine, Turbidity are checked hourly basis for raw 
water and treated water. 

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

j. Chlorine demand of raw water is measured regularly and chlorine dose is adjusted accordingly. 
k. Filter bed is being checked physically to ensure the quality & quantity of sand. Dirty material deposited 

on the sand bed is being continuously scraped and removed.  
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l. 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. 

m. 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. 

n. 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. 

o. Uniform record keeping is being done at all water treatment plants. 
p. Treatment plants are being kept neat and clean with appropriate house keeping staff on round the 

clock.  
q. 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. 

r. Enhancement of competency level of Chemists and operators of all treatment plants. 
s. 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.  

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

u. Establishment of Complaint Redressal System for water quality 

 
 

v. Random samplings have been increased. Samples taken from city area are being checked. These 
samplings are from all corners of city. (Including slum area) 
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Key Dates 
15.09.1993: Water testing instruments / equipments (Spectrophotometers ς HACH ς USA, Turbidity Meters, pH 

meter, oven, balance, muffle furnace, heating mental etc.) for water quality monitoring procured. 
(Till this date, only turbidity was being measured with Jackson Candle method.) 

 
26.07.1997: Commissioning of 120 MLD Capacity Water Treatment Plant ς I at Katargam Water Works. 
 
28.11.1999: Commissioning of 120 MLD Capacity Water Treatment Plant ς II at Katargam Water Works. 
 
лнΦмлΦнллмΥ ! ά/ƻǊŜ DǊƻǳǇέ ǿŀǎ ŦƻǊƳŜŘ ŎƻƳǇǊƛǎƛƴƎ ƻŦ {a/Σ LƴŘǳǎǘǊƛŜǎ ƭƛƪŜ wŜƭƛŀƴŎŜΣ hbD/Σ 9ǎǎŀǊΣ b¢t/Σ wŀƳŀ 

News Prints and experts / consultants in the field of environmental science & engineering to 
discuss the water quality issues for the River Tapti. 

 
31.01.2003: Commissioning of 120 MLD Capacity Water Treatment Plant at Rander Water Works with SCADA 

system. 
 
16.03.2003: Commissioning of Online Turbidity meter for raw water and treated water quality monitoring in water 

treatment plant. 
 
01.04.2003: Incorporation of advanced water testing instruments / equipments (Spectrophotometers ς HACH ς 

USA, Digital Turbidity Meters, Digital pH meters, Pocket Residual Chlorine meters, BOD Incubators, 
COD reactors, Digital Dissolved Oxygen meters etc.) for water quality monitoring. 

 
26.10.2004: First meeting with stake holders (Government ς Non Government agencies) as joint efforts to stop 

worsening pollution level in the river Tapti. 
 
16.11.2004: Online Turbidity meter and Online Chlorine analyzer installed for treated water quality monitoring at 

one of our treatment plant. 
 
10.03.2007: Commissioning of 200 MLD capacity water treatment plant at Sarthana Water Works with online 

water quality monitoring system (Online pH analyzer, TDS analyzer, Dissolved Oxygen meter, 
Turbidity and Residual Chlorine analyzer) for raw water and supply water. 

 
01.06.2007: Full fledge drinking water testing laboratory is established dedicated for Distribution water quality 

monitoring and surveillance, supported with instruments like Spectrophotometer, Turbidity Meter, 
Dissolved Oxygen meter, pH/ISE meter, Digital Residual Chlorine analyzer, Autoclave, 
Bacteriological Incubator, Hot Air Oven, Digital Balance etc.  

 
05.01.2009: Incorporation of UV ς Vis advanced Spectrophotometer ς DR 5000 ς HACH Make at Sarthana Water 

Works and Head Water Works.  
 
15.01.2009: Installation of Online Total Organic Carbon Analyzer (TOC) started at Sarthana Water Works  
 



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

 

Page 17 of 25 

Challenges / constraints:- 
 

Surat Municipal Corporation is putting every effort to control the pollution level in the river Tapi so that 
problems can be averted beyond water treatment plants. So in the process of solving problem, it was 
learnt that, if precautionary measures are taken regularly at all water treatment plants, then this problem 
can be made less susceptible to prolong beyond the water treatment plant. But it is also felt necessary to 
eradicate such nuisances from its root itself. This would require intensified and sincere efforts from all the 
directions because issue of pollution caused to the river water touches many government departments.  
 
Following are the challenges / constraints encountered while implementing best practice; 

a. To enhance the competency level of all individual who are responsible for water treatment 
process. Those who are directly related with water treatment process (Chemists) in water 
treatment plants must be updated as and when required and must be facilitated with advance / 
modern technologies. 

b. Timely calibration, validation of instruments / equipments used for water quality monitoring. 
c. Routine verification of testing results with external reputed laboratories. 
d. Interaction with established water supply bodies. 
e. Usage of information technology for database maintenance. 
f. Continuous interaction with the expertise in the field for continual improvement. 

 
Outcome of best practice:- 

Table 6: Tangible Gains 

Sr. 
No. 

Parameter Before Initiative  After Initiative 

1. Numbers of water testing 
laboratory 

One (Centralized) 1. Four (for water works). 
2. One for Distribution water quality 

monitoring 
 

2. Instruments / equipments  Turbidity meter, pH 
meter, Chloroscope and 
other titration glasswares 

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) 
 
c. 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, 
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11. Hot air oven, 
12. Bacteriological incubator, 
13. Digital Titrator, 
14. Digital balance, 

Other Glass assemblies for titrametric 
method(s) 

3. Numbers of water quality 
parameters 

Turbidity, Residual 
Chlorine, pH, Hardness, 
Alkalinity, Chloride 

All parameters as described in IS 10500 
except radioactive elements (Internally as 
well as through external reputed 
laboratories) 

4. Frequency of monitoring  No formalized frequency Round the clock, hourly, shift wise, daily, 
weekly, quarterly 

5. Stages of monitoring Raw water and supply 
water 

Raw water, in-process water, treated water 
and supply water. 

6. Staff (s) for water quality 
monitoring 

Three a. 15 (Fifteen) ς including microbiologist, 
Laboratory Technician. 

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

7. Maintenance & Calibration No such activities a. Departmentally via Chemist, 
b. Authorized agency has been contracted 

for external calibration & maintenance 
job. 

8. Sample collection mode As and when required 
through department 
chemists 

1. Through Chemists, 
2. Zone level staffs, 
3. Contract agency 

9. Numbers of samples 
collected for laboratory 
analysis. 

As per the requirement 110 ς 120 samples per day 

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

As per the requirement 420 ς 490 samples per day 

11. Reporting No formalized system 1. Testing report for Turbidity, Colour 
Index and Residual Chlorine to 
Executive Engineer ς Head Water 
Works, Hydraulic Engineer, City 
Engineer, Municipal Commissioner 
and Water Committee of SMC. 

2. Weekly test report of raw water, 
treated water and supply water for 
all water works to Executive 
Engineer ς Head Water Works, 
Hydraulic Engineer, City Engineer. 

3. Testing reports for the samples 
collected from City Area to 
Hydraulic Engineer, Deputy 
Commissioner (Health & Hospital) 
and to the concern zonal officer. 

12. Numbers of samples failed 
to comply  

Random collection of 
samples were not 
formalized so no data 
available for the same 

99% of the samples collected on daily basis 
are found fit during January 2008 to 
December 2008. Whereas only 1% of the 
samples are found unfit (due to 
contamination) 
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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. Sample Management:- 
 

Stages under 
monitoring 

Total number of samples per day Total 

Generation (Water 
Works) 

Raw Water:- 12 
In-process (inlet / Outlet of clarifiers and filter 
beds):- More than 390 
Treated Water:- 21 
Supply Water:-12 

 
 
 Total More than 445 
samples per day are 
being tested in 
Generation side 

Distribution centers 28  
Total More than 620 
samples per day are 
being tested in 
Distribution side 

Consumer / 
households 

110 ς 120 ς for lab testing, 
480 ς 490 ς Onsite FRC testing  

 

i. 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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Results Achieved:- 
 
Online Water Quality Monitoring System for raw water and treated water 
 

a. Apex body of Surat Municipal Corporation has directed all efforts to protect river water from 
worsening pollution. In order to monitor the raw water quality of river at individual water works, 
advanced desktop laboratory instruments / equipments like Spectrophotometer, Portable 
Turbidity meter, Handhold Dissolved Oxygen meter, COD reactor, Portable pH / ISE meter, 
Portable Pocket Colorimeter, Digital Titrator etc. deployed at individual water works.  

b. Periodically, river water quality at specified locations is monitored with the help of 
Multiparameter Deployable River Monitoring instrument. Testing results of which helped apex 
body to know the status of river water quality as well as the quality of effluent being discharged 
by point / non-point sources. To plug polluting sources in the upstream of river Tapti, various 
strategies are discussed with stake holders in presence of Gujarat Pollution Control Board. 

c. Raw water quality of River Tapti is beyond the control of water works operating staff. However, 
to monitor the raw water quality continuously on round the clock basis, online water quality 
monitoring system comprising of Online pH analyzer, Online Turbidity analyzer, Online Total 
Dissolved Solids analyzer, Online Dissolved Oxygen Analyzer are installed. 

d. At the same time, online water quality monitoring system for the treated water quality 
comprising of Online pH analyzer, Online Turbidity analyzer, Online Total Dissolved Solids 
analyzer, Online Dissolved Oxygen Analyzer and Online Residual Chlorine analyzer are installed. 
Monitoring data are being continuously logged in to dedicated server. 

 

  
Online Water Quality Monitoring system in 200 MLD Capacity WTP at Sarthana Water Works 
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Online Water Quality Monitoring system in 240 MLD 
Capacity WTP at Katargam Water Works 

Online Water Quality Monitoring system in 200 MLD 
Capacity WTP at Rander Water Works 

 
 
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. 
 

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 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. 
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Dedicated Water Testing Laboratory setup for Distribution Water Quality Monitoring  

at Khatodara Water Distribution Station 
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D. Factors of Success:- 
 

a. Dedication and strong commitment amongst the staff. 
b. Strong motivation from higher management for implementation of quality monitoring 

system. 
c. Support from Apex body of Surat Municipal Corporation for providing resources time to 

time. 
 

E. Budgetary Implication and Sustainability:- 
 

a. All infrastructures have been planned, designed and executed by Surat Municipal 
Corporation for the establishment of water quality monitoring system is funded internally. 

b. Numerous reforms are under implementation to make water supply self sustainable like; 
i. Implementation of revised tariff charges  
ii. Consumer Metering system 
iii . Installed system is routinely checked for its performance. Maintenance of 

instruments / equipment responsible for water quality monitoring is being done 
departmentally as well as through authorized contractor / agencies. 

iv. In-house calibration, repairs and maintenance laboratory is under execution to 
provide necessary support in the area of water testing and monitoring instruments 
/ equipments. 

v. Staffs are being trained internally as well as through external reputed training 
centre to enhance knowledge level (theoretical as well as practical) 

vi. Interaction with experts in the water quality field is being made for continuous 
improvements. 
 

F. Potential for replication:- 
 

a. Surat Municipal Corporation has implemented online water quality monitoring system in phased 
manner. Observed performance and realized benefits to the department gave confidence to the 
department and same kind of online line water quality monitoring system is implemented in new 
water treatment plants also. 

b. External reputed laboratories are contracted for the routine water testing and result verification. 
c. Authorized contractor / agency for maintenance / service and calibration of laboratory instruments / 

equipments are contracted. 
d. Round the clock monitoring devices are connected with computer which generates and maintain the 

data. 
e. New upcoming plants of 150 Million Liters per Day and 50 Million Liters per Day are proposed with 

online pH analyzer, Turbidity meter, Dissolved Oxygen meter, TDS analyzer, Residual Chlorine 
analyzer. 

f. Surat Municipal Corporation has shared this information with;  
a. Municipal Corporation of Greater Mumbai, Mumbai, 
b. Jamnagar Municipal Corporation, Jamnagar, 
c. Pune Municipal Corporation, Pune, 
d. Rajkot Municipal Corporation, Rajkot, 
e. Gujarat Water Supply & Sewerage Board, etc. 

Officers from these corporations / water supply board have visited water treatment plants of 
Surat and implemented system have been taken for their consideration.  
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G. Impact of the best practice:- 
 
Water supply system of Surat Municipal Corporation had ǎǳōƳƛǘǘŜŘ ǾŀǊƛƻǳǎ ƴƻƳƛƴŀǘƛƻƴǎ ƛƴŎƭǳŘƛƴƎ ά²ŀǘŜǊ 
vǳŀƭƛǘȅ aƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ ƛƴ ǿŀǘŜǊ ǎǳǇǇƭȅ ƻŦ {ǳǊŀǘ /ƛǘȅέ ǘƻǿŀǊŘǎ м

st
 National Urban Water Awards 2008 and 

ǊŜƳŀƛƴŜŘ ά1
st
 National Urban Water Awardǎ нллуέ ǿƛƴƴŜǊ which was presented by Ministry of Urban 

Development, Government of India in association with Confederation of Indian Industries (CII) and 
Administrative Staff College of India (ASCI) for initiatives  

- ά²ŀǘŜǊ vǳŀƭƛǘȅ aƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳέ and  

- άhǇŜǊŀǘƛƻƴ ϧ aŀƛƴǘŜƴŀƴŎŜ ǇǊŀŎǘƛŎŜǎέ in water supply. 
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