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Abstract--The main goal of this project was to make the wattment plant at Navsari more efficient in terofigquality of
water supplied, operation & maintenance of the tpland minimizing water losses in distribution. Naxi Nagarpalika is
supplying water to Navsari city after passing iotigh the plant. It provides daily 30 MLD water plips presently. The main
source of raw water for the plant is Dudhiya TalBke main problem of the plant is that it receiv@s water supply 15 days a
monthfrom the Kakrapar Dam which is insufficieAtso the plant lacks automation and metering faegi Further, the electric
motors and submersible pumps installed in the @amtnefficient and causing electrical lossedhtdrganization. The findings
of the present work would help to overcome the fgnois and provide appropriate solutions in ordemutothe plant efficiently.
As the water demand is increasing day by day ircitye these solutions will help the plant to ogerat its optimum level - 36
MLD per day- and meet the water demands of the &lavown.
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1. INTRODUCTION

Water is essential for life and a vital naturalowse for all
the economic activities. Throughout the historyiesi have
survived or failed because of water. The water Bujpthe

city is the vital life blood that keeps a city ggirSo water is
an important resource available to humans and frestier
is even more important because of its limited amlitty

and erratic distribution over space and time. Indiaghly

accounts for 4.5% of the world’'s fresh water resear
while at the same time it accounts for 2.5% ofttital land
mass and 16% of the total population.

Urban water supply plays a critical role in urbaongperity
and environmental sustainability. It has strongdiwith the
productivity of urban economics and hence with rthei
growth, poverty reduction and environmental hedltthan
areas presently face severe concerns emergingtfrergap
between the demand and supply of urban servicestalue
inadequate finances and ineffective governance.atrb
water supply financing requirement far outweighe th
limited resources available from the governmenbueses.
Navsari city is a vibrant area in southern Gujas#tjated
on the bank of Purna River, within a few kilometerfs
river's delta, which is west of city and emptietithe Gulf
of Khambhat. The town is located on Mumbai-Ahmedaba
western railway corridor. The textiles, sugar irtdys
agro& food processing, paper, and chemicals areesagfm

the key business sectors in Navsari. A diamondstrgius
also a key business in Navsari as it is located Semat.
The weather is sunny from September to May, andyrai
from June to August. The average maximum and mimmu
temperatures are 40°c and 18°c respectively. Niagsar
located in high rainfall agro-climatic zone. Thenaal
rainfall for last 20 year is 1618mm.
The source of water for the citizens of Navsalitkie year
1999 was ground water only. Water was never goaditgu
potable as ground water is mixed with saline waédter
1999, the municipality has constructed treatmeantpWith
design capacity of 36 MLD installed at Dudhiya Nal@he
raw water for this plant is obtained from the Kalam
project canal. This water is stored in an open rvede
known as Dudhiya Talav and an intake well is iristhin
this reservoir.

This study was conducted with a view to improve the

performance of the water treatment plant at Nawsihi the

following objectives:

(i) To review the present water supply status of tie ci
and to find out the existing financial and openaso
status of the system.

(i) To study the present problems of raw water input
system of the plant and provide necessary solutions

(iii) To study the pump’s efficiency used in the plant
presently and to take necessary steps for up-gyatism
plant using more efficient pumps as per the
requirement.
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(iv) To study the performance of valves, their operation
maintenance and providing automation in their
operation using SCADA (Supervisory Control and Data
Acquisition) system.

(v) To study the metering system of water in the phard
providing an efficient Metering system.

Table 1 showing estimated parameter of pipe

Navsari was able to recover only about 24% of the
total expenditure in 2007-08.

Per capita water loss in water saupply was Rs 113
in 2012-13.

The plant receives water for 15 days only from theal

and hence it does not work at full efficiency. lasvalso
noticed that to improve the efficiency of the Water
Treatment Plant emphasis should be given on need of
improved metering system because Navsari Nagaghhk

27 water and drainage pumping stations presently.

Sr. | Stag | Arithmetic | Geometrica | Incrementa | Avera
No. e al Increase | | Increase | increase ge The methodology adopted in this project has beawsh
M ethod M ethod M ethod below through the flowchart.
1. | 2021 182411 194417 185294 18787
4 Visit to Water Treatment
2. | 2031 203881 388833 212531 26841 Plant at Naveari
5
3. | 2041 225351 583250 242652 35041 l
8 Study of existing
conditions of WTP
Table 2 showing Average Population as per metfads l
Navsari Gathering Data

Diameter 1600 mm

Class NP2

Thickness 25mm

Approximate length of 2 to 2.5m

each pipe

Pressure capacity 2 kg

Weight Heavy

Roughness co-efficienf 0.011

Corrosion resistance Subject to H2Scorrosion
due to acids.

2. METHODS& MATERIALS

The plant was visited for knowing the status ofdlioning

of the plant and also for finding out the problefased in
operation, maintenance and supply of water to the
consumers. For this, information was collected frima
plant officers and workers along with personal plan
observations. Some key financial observations takeing

the study are as given below:

Energy charges are single largest element of annual
recurring expenditure which is about 49% of the
total expenditure

Raw water is the second l;argest expenditure
component in water supply

—

Present Conditions ‘

v
Review ‘ l . l
Present Water Raw Upgrading Need of Need of
Supply and Water Pumps : (;:XDOA Metering
Financial Problem System
Status L —
S l
1
‘ Solutions ‘
(B—
Increase in Efficiency
of WTP
3. RESULTSAND DISCUSSION
After visiting the plant and collecting the require

information about the plant’s working, problems ddcin
operation and maintenance, quality of water sudpéed
losses incur in water supply metering, the dataewer
analyzed and suitable solutions were sought. Fatigw
solutions were suggested to the respective probfaced
by the plant in order to improve the performanceths
water plant at Navsari:

Inadequate raw water received by the plant:
As the water treatment plant receives raw watemftbe
canal for 15 days only, it faces water shortagettier next
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15 days every month. To overcome this problem,raligh
water supply pipeline should be installed from thain
canal to the plant to receive full water. Thus fhent will
be able to run at full capacity.

Futurewater requirement of the Navsari polulation:

In order to meet the water requirement of the gsin
population of Navsari in the times to come, the ewat
requirement of Navsari Nagarpalika up to the yést12was
estimated which came to about 47 MLD against tlesemt
capacity of 36 MLD. for meeting that requiremerttge t
plant’s capacity will have to be increased. Howeube
present plant capacity will be able to supply fuliter up to
the year 2021.

Size of the plant, pipeline and cost for future water
supply:

In order to meet the future water requirement eff\tavsari
population beyond 2021, the plant's capacity wobkl
required to be raised to 47 MLD against the presapacity
of 36 MLD. However, in the absence of a new plaithw
higher capacity, the present plant can be operajedp-
grading to supply increased amount of water. Fppbing
increased amount of water in future, the size effifoposed
parallel pipeline can be kept as 1600 mm which @aotur
a cost of about Rs 9.40 crores.

Requirement of SCADA:

For improving the overall performance of the plant,
the SCADA (Supervisory Control and Data Acquisition
means of panels of meters, lights and strip chatroeers)
system was suggested to install in the plant. SCADA
(Supervisory Control and Data Acquisition) refecs the
combination of telemetry and data acquisition.byanseof
panels of meters, lights and strip chart record8GADA
encompasses the collecting of the information,sfieming
it back to the central site, carrying out any neeeg
analysis and control and then displaying that imfaion on
a number of operator screens or displays. The medjui
control actions are then conveyed back to the poce

Need of efficient water metering system:

Presently Navsari Water Treatment plant is
performing better in nearly all indicators when gared to
class average or overall average of Gujarat skiteever,
despite high values of indicators, the serviceveeji on
ground was found to be below satisfactory. The main
problems were poor metering of water, low pressungpe
lines and losses of water in distribution. It waggested to
install new water metering system for minimizing thater
losses in the distribution system. For this elenagnetic
flow meter was suggested to be installed. Boviding
efficient Metering and data recording system intake/ater
treatment plant would be measured more accuraWly.

would be able study about inter stage losses andidwalso
have required and more precise data regarding rémssyre
during the supply hours.

Up-gradation of the plant and pumps:

In order to supply the water to the increasing pain of
the Navsari in the times to come and also in trseabte of
new plant installed, the plant as well as its pumgsd to be
up-graded for supplying the required amount of wate
Pumps installed in the plants are quite old and wmrh
consuming more power and delivering low efficienEpr
this, it was suggested to install new pumps in @lecvery
old pumps and measures to take to improve theeffiy of
other pumps which are working satisfactorily.

4. CONCLUSION

Presently the plant is not working efficiently.istreceiving
less water and there are many losses occurrinigeirptant.
With the new proposed pipeline for supplying rawteva
the plant would receive 36 MLD water and the phaould
run at its optimum level of 36 MLD. Secondly withet
implementation of SCADA system operators would have
greater control over all the processes of plantubate data
about water intake losses at various stages anssyme
during supply will be available and exact amountatter
treated within specific time will be known. Aftehe
implementation of upgraded pumps, electrical efficy of
the plant will be increased and less power wilcbasumed.
In order to meet the future water requirement, saduition
to the plant capacity will be required.
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