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INTRODUCTION

WATER IS THE UNIVERSAL SOLVENT AND THE LIQUID THAT
MAKES LIFE ON EARTH POSSIBLE. AS WATER CYCLES FROM
THE AIR TO THE LAND TO THE SEA AND BACK AGAIN, WATER
SHAPES OUR PLANET — AND NEARLY EVERY ASPECT OF OUR
LIVES. NO MATTER HOW ISOLATED IT IS FROM SOURCES OF
CONTAMINATION, IT WILL ALWAYS HAVE SOME CHEMICALS.
GASES OR MINERALS IN THE AIR, SOIL, OR ROCK ARE
DISSOLVED BY THE WATER. SOME DISSOLVED MATERIALS
GIVE WATER ITS CHARACTERISTIC TASTE, AND “PURE
WATER” IS GENERALLY CONSIDERED TO BE FLAT AND
TASTELESS.




DRINKING WATER TREATMENT PLANT
(DWTP)

DRINKING WATER TREATMENT PLANT IS A SERIES OF STRUCTURES BUILT
TO TREAT RAW WATER TO DESIRED WATER QUALITY STANDARDS FOR
SAFE CONSUMPTION AND HEALTH PROTECTION. TREATMENT OF
DRINKING WATER CAN BE ACHIEVED BY USING IN-LINE OR CONTACT
FILTRATION (COAGULATION FOLLOWED BY FILTRATION), DIRECT
FILTRATION (COAGULATION, FLOCCULATION, AND FILTRATION), OR
CONVENTIONAL TREATMENT (COAGULATION, FLOCCULATION,
SEDIMENTATION, AND FILTRATION). EACH DRINKING WTP IS UNIQUE,
AND THE SELECTION AND DESIGN OF THE TREATMENT PROCESSES
DEPEND UPON THE SOURCE WATER CHARACTERISTICS, LEVEL OF
CONTAMINATION, LOCAL SITE CHARACTERISTICS, AND THE DESIRED
QUALITY OF THE TREATED WATER.




GRAVITY TYPE WATER TREATMENT PLANT

IN THIS TYPE OF TREATMENT PLANT, RAW WATER SOURCE
OR STARTING POINT OF THE TRANSMISSION IS AT A HIGHER
ELEVATION AND FLOW IN THE RAW WATER MAIN PIPELINE
OCCURS FROM HIGHER POTENTIAL HEAD TO LOWER
POTENTIAL HEAD.




LIFT TYPE WATER TREATMENT PLANT

IN THIS TYPE OF WATER SUPPLY TREATMENT PLANT, RAW

WATER WATER IS TRANSMITTED TO A HIGHER ELEVATION
AND STARTING POINT OF TRANSMISSION IS AT A LOWER
ELEVATION, ENERGY/HEAD TO THE FLOW HAS TO BE
PROVIDED BY AN EXTERNAL SOURCE. SUCH A SYSTEM FOR
TRANSMISSION OF WATER IS TERMED AS PUMPING MAIN.




CHALLENGES FACED IN GRAVITY/ LIFT
TYPE WATER TREATMENT PLANT




QUANTITY OF RAW WATER SOURCE

THE PROBLEM WILL MAINLY RELATE TO CHANGE IN
DISCHARGE OF RAW WATER DUE TO NATURAL CAUSES VIZ
VARIABILITY IN RAINFALL AND SEASONAL CHANGES THAT HAS
A DIRECT IMPACT ON THE SOURCE WATER LEVELS THEREBY
AFFECTING THE RELIABILITY OF THE LIFT/GRAVITY SCHEME.
ALTHOUGH THE LIFT TYPE WATER TREATMENT PLANTS
THEREAFTER DEPEND WHOLLY & SOLELY ON THE RAW WATER
LIFTING FROM THAT SOURCE.




QUALITY OF RAW WATER SOURCE

IN CASE OF GRAVITY TYPE WATER TREATMENT PLANTS RAW
WATER INTAKES GENERALLY OFF TAKES FROM HIGHER CONTOURS
WHERE THERE IS LESS HUMAN HABITATIONS WHICH FURTHER
KEEPS RAW WATER AWAY FROM POLLUTANTS WHILE AS IN CASE OF
LIFT TYPE WATER TREATMENT PLANTS THE SURFACE WATER
SOURCES ARE GENERALLY TAPPED AT LOWER CONTOURS WHERE
THERE EXISTS RAPID URBANIZATION WHICH HAS LEAD TO HABITAT
DESTRUCTION THEREBY ALTERING THE NATURAL FLOW AND
INCREASING POLLUTION LOADS WHICH FURTHER ENVISAGES HIGH
COST ON ACCOUNT OF CHEMICAL TREATMENT FOR MAINTAINING
THE QUALITY OF WATER. KEEPING THESE THINGS INTO ACCOUNT, IN
CASE OF GRAVITY TYPE SCHEMES THE OPEN RAW WATER
CHANNELS/CANALS MAY BE REPLACED TO PIPED CONDUITS SO AS
TO MINIMIZE THE CONTAMINATION & COST OF TREATMENT.




ENERGY CONSUMPTION & POWER RELIABILITY

A)THE GRAVITY TYPE WATER TREATMENT PLANT USES
NATURAL GRADE FOR CONVEYANCE OF RAW WATER TO
FILTRATION PLANT WHILE AS IN CASE OF LIFT TYPE
TREATMENT PLANT PUMPING WATER TO HIGHER
ELEVATIONS REQUIRES SIGNIFICANT ENERGY, LEADING
TO HIGH OPERATIONAL COSTS .

B) THE LIFT TYPE WATER TREATMENT PLANT HAS A HIGH
DEPENDENCE ON A RELIABLE POWER SUPPLY THAT CAN
BE PROBLEMATIC, ESPECIALLY IN AREAS WITH
FREQUENT POWER OUTAGES OR LIMITED ACCESS TO
ELECTRICITY WHICH IS NOT THE CASE WITH GRAVITY
TYPE TREATMENT PLANTS. AsS THE OPERATION OF DG
SETS IN CASE OF HIGH HEAD HT PUMPS IS VERY

EXPENSIVE.

AN




TECHNICAL CHALLENGES

A) VARIABLE WATER DEMAND: IN CASE OF GRAVITY TYPE
WATER TREATMENT PLANT THE INFLUX OF RAW WATER
QUANTITY CAN BE ADJUSTED AS PER FLUCTUATIONS IN WATER
DEMAND WHILE AS THE LIFT TYPE SCHEMES THE DISCHARGE
OF PUMPS ARE FIXED THAT REQUIRE FLEXIBLE AND
RESPONSIVE MANAGEMENT TO BE ADJUSTED AS PER THE
DEMAND.

B) MODE OF OPERATION:~ AS IN LIFT TYPE WATER TREATMENT
PLANT THE INFLOW & OUTFLOW OF WATER FOR CATERING THE
PEAK DEMAND NEEDS CLOSE AND EXPERT SUPERVISION 24XxX7
AS THE SAME DEPENDS ON EFFICIENT WORKING OF PUMPS
WHEREAS IN CASE OF GRAVITY TYPE WATER TREATMENT
PLANT THE NATURAL GRADE PLAYS ITS ROLE AND NEEDS NO

EXPERTISE FOR MAINTAINING THE DISCHARGE OF RAW WATER.




TECHNICAL CHALLENGES

c) PUMP MAINTENANCE AND REPLACEMENT:. PUMPS AND
ASSOCIATED EQUIPMENT REQUIRE REGULAR MAINTENANCE
AND EVENTUAL REPLACEMENT DUE TO WEAR AND TEAR,
WHICH CAN BE COSTLY AND LOGISTICALLY CHALLENGING
FOR EFFICIENT LIFT WATER SUPPLY SCHEMES THE EXTRA
STANDBY MACHINERY SHALL BE KEPT AVAILABLE &
FUNCTIONAL.

D) PIPELINE INTEGRITY: PIPELINES MUST BE DESIGNED TO
PROVIDE EFFICIENT TRANSMISSION AND TO WITHSTAND
HIGH PRESSURES AS ANY LEAKS OR BURSTS CAN LEAD TO
SIGNIFICANT WATER LOSS AND DAMAGE.




ECONOMIC AND FINANCIAL CONSIDERATIONS

A)CAPITAL INVESTMENT: THE INITIAL COST OF
SETTING UP A LIFT TYPE WATER TREATMENT
PLANT, INCLUDING PUMPS, PIPELINES, AND
RELATED INFRASTRUCTURE, IS VERY HIGH AS THE
MAJOR BULK OF WATER NEEDS TO BE LIFTED
UNINTERRUPTED FOR MEGA SCHEMES.

B) OPERATING COSTS: ON-GOING COSTS FOR ENERGY,
MAINTENANCE, AND PERSONNEL CAN BE
SUBSTANTIAL AND MAY REQUIRE SUSTAINABLE
FUNDING MODELS.




CHALLENGES FACED IN DELIVERANCE
OF TREATED WATER




OVERVIEW

THE EFFICIENCY AND EFFECTIVENESS OF DELIVERANCE/TRANSMISSION
OF TREATED WATER SUPPLY DEPENDS ON THE OPERATING STAKE
HOLDERS KNOWLEDGE OF THE VARIABLES THAT AFFECT THE CONTINUITY,
RELIABILITY, AND QUANTITY OF WATER SUPPLIED TO CONSUMERS. THE
OPERATIONAL STAKE HOLDERS SHOULD BE ABLE TO CARRY OUT CHANGES
IN THE HYDRAULIC STATUS OF THE SYSTEM AS REQUIRED DEPENDING ON
THOSE VARIABLES PROMPTLY AND EFFECTIVELY. ROUTINE OPERATIONS
SHALL BE SPECIFIED WHICH ARE ACTIVITIES FOR ADJUSTING THE VALVES
AND OPERATION OF PUMPS TO MATCH THE PREVAILING CONDITIONS
(FLOWS, PRESSURES, LEVELS AND OPERATION OF PUMPS). VALVE AND
PUMP OPERATIONS WILL HAVE TO BE CONTROLLED AS PER A SCHEDULE.
THE SCHEDULE SHALL CONTAIN PROCEDURES FOR OPERATING THE
DISTRIBUTION SYSTEM. IT SHOULD CONTAIN PROCEDURES TO OBTAIN,
PROCESS, AND ANALYSE THE VARIABLES RELATED TO WATER FLOWS,
PRESSURES AND LEVELS AS WELL AS THE CONSEQUENCES OF
MANIPULATING CONTROL DEVICES, SUCH AS OPERATION OF VALVES AND
OR PUMPS SO THAT THE HYDRAULIC STATUS OF THE SYSTEM CAN MATCH
THE DEMAND FOR WATER.




1. EXTENSION OF AREA OF DISTRIBUTION SYSTEM:

DUE TO EXTENSION OF SERVICE AREA WITHOUT CORRESPONDING
EXTENSION OF DISTRIBUTION MAINS,  THE LENGTH OF HOUSE
CONNECTIONS WILL BE TOO LONG LEADING TO REDUCTION IN PRESSURES.
ALSO, IN SOME OF THE PLACES, AN EXTENSION OF DISTRIBUTION MAINS IS
NOT POSSIBLE BUT A NUMBER OF SERVICE CONNECTIONS ARE TAPPED AT
ONE LOCATION AND EXTENDED FOR LONG DISTANCES WHICH ADDS UP
MISERY TO THE SUPPLY SYSTEM.

2. INEQUITABLE DISTRIBUTION:

THIS IS ONE OF THE MAJOR PROBLEMS IN WATER SUPPLY DISTRIBUTION
SYSTEM. THE CONSUMERS NEARER TO THE ESRS RECEIVE MORE WATER
WITH HIGH PRESSURE WHILE IT REDUCES AS THE DISTANCE FROM THE
ESR INCREASES. IF AN AREA TO WHICH THE SR IS SERVING IS UNEVEN,
THE WATER WILL TEND TO FLOW TOWARDS DOWNWARD GRADIENT
DEVELOPING HIGH PRESSURE THEREBY CONSUMER COLLECTS MORE
WATER, ON THE OTHER HAND, THE AREAS WITH HIGHER ELEVATION
RECEIVES LESS WATER. THIS CAUSES DISSATISFACTION IN THE
CONSUMERS AND, HENCE, TO CATER WATER TO THESE CONSUMERS, THE
SYSTEM HAS TO BE RUN FOR MORE TIME THUS IMPARTING MORE ENERGY




3. INTERMITTENT WATER SUPPLY SYSTEM:

THE DISTRIBUTION SYSTEM IS USUALLY DESIGNED AS A CONTINUOUS
SYSTEM BUT OFTEN OPERATED AS AN INTERMITTENT SYSTEM.
INTERMITTENT SUPPLY CREATES DOUBTS IN THE MINDS OF THE
CONSUMERS ABOUT THE RELIABILITY OF WATER SUPPLY. THIS LEADS TO
LIMITED USE OF THE WATER SUPPLIED, WHICH DOES NOT PROMOTE
PERSONAL HYGIENE AT TIMES. DURING THE SUPPLY PERIOD THE WATER IS
STORED IN ALL SORTS OF VESSELS FOR USE IN NON-SUPPLY HOURS,
WHICH MIGHT CONTAMINATE THE WATER. OFTEN, WHEN THE SUPPLY IS
RESUMED, THE STORED WATER IS WASTED AND FRESH WATER AGAIN
STORED. DURING NON- SUPPLY HOURS POLLUTED WATER MAY ENTER THE
SUPPLY MAINS THROUGH LEAKING JOINTS AND POLLUTE THE SUPPLIES.
FURTHER, THIS PRACTICE PROMPTS THE CONSUMERS TO ALWAYS KEEP
OPEN THE TAPS OF BOTH PUBLIC STAND POSTS AND HOUSE CONNECTIONS
LEADING TO WASTAGE OF WATER WHENEVER THE SUPPLY IS RESUMED.
INTERMITTENT SYSTEMS AND SYSTEMS WHICH REQUIRE FREQUENT VALVE
OPERATIONS ARE LIKELY TO AFFECT EQUITABLE DISTRIBUTION OF WATER.




4. CROSS/INTER CONNECTIONS:

THE DISTRIBUTION NETWORK OF ALMOST EVERY WATER TREATMENT
PLANT IN ONE CITY IS INTERCONNECTED WITH EACH OTHER, WHICH
BADLY AFFECTS THE WATER SUPPLY TO TAIL ENDERS OWING TO THE FACT
THAT THE RELEASE OF SUPPLIES FROM ALL THE PLANTS DOESN’T TAKE
PLACE IN A SYNCHRONIZED MANNER WHICH FURTHER ACCOUNTS FOR
NON-REVENUE WATER ALSO.

5. NON-AVAILABILITY OF REQUIRED QUANTITY OF WATER:

FAILURE OF SOURCE OR FAILURE OF POWER SUPPLY MAY CAUSE REDUCED
SUPPLIES. NORMALLY, THE DISTRIBUTION RESERVOIRS ARE DESIGNED
FOR FILLING IN ABOUT 8 HOURS OF PUMPING AND WHENEVER THE POWER
SUPPLY IS AFFECTED THE PUMPING HOURS ARE REDUCED AND HENCE
THE DISTRIBUTION RESERVOIRS ARE NOT FILLED UP LEADING TO REDUCED
SUPPLY HOURS AND HENCE REDUCED QUANTITY OF WATER.

6. LOW PRESSURE AT TAIL END POINT.

NORMALLY PEAK DEMAND IS CONSIDERED RANGING FROM 2 TO 3,
WHEREAS THE WATER SUPPLY IS GIVEN ONLY FOR A DIFFERENT
DURATION, LEADING TO LARGE PEAK FACTORS AND HENCE AFFECTING
E_ PRESSURES IN THE DISTRIBUTION SYSTEM. THIS IS A COMMON WITH




7. URBANISATION:

EXPANSION OF PIPELINE NETWORKS TO NEW SETTLEMENTS MOVES AT A
LOWER PROGRESSION WHEREAS THE URBANISATION AND WATER
DEMAND BOTH MOVES AT DIFFERENT PACE AND HIGH PROGRESSIONS.
THIS CREATES A BIG GAP. THIS GAP APPEARS TO CONTINUE TO GO
WIDER AND DEEPER. IN ADDITION, DAMAGES TO WATER DISTRIBUTION
PIPELINES, CHAMBERS, MARKER POSTS (PIPELINES IDENTIFICATION
POSTS), ETC., DURING ROAD EXPANSION PROGRAMMES ARE BECOMING
WORRISOME WITH DISPLACED MARKER POSTS MAKING LINE TRACING A
HERCULEAN TASK. ALSO, SOME OF THE UNDAMAGED PIPELINES OFTEN
LIE ENTIRELY UNDER ROADS AND MAKE MONITORING OPERATIONS VERY
DIFFICULT.

8. LEAKAGES IN PIPELINES:

LARGE QUANTITY OF WATER IS WASTED THROUGH LEAKING PIPES,
JOINTS, VALVES AND FITTINGS OF THE DISTRIBUTION SYSTEMS EITHER DUE
TO BAD QUALITY OF MATERIALS USED, POOR WORKMANSHIP, CORROSION,
AGE OF THE INSTALLATIONS OR THROUGH VANDALISM. THIS LEADS TO
REDUCED SUPPLY, LOSS OF PRESSURE AND DETERIORATION IN WATER
QUALITY




9. UNAUTHORIZED CONNECTIONS:

ILLEGALLY CONNECTED USERS WILL CONTRIBUTE TO THE REDUCTION
IN SERVICE LEVEL TO AUTHORISED USERS/CONSUMERS AND
DETERIORATION OF QUALITY OF WATER. SOMETIMES, EVEN LEGALLY
CONNECTED USERS DRAW WATER BY SUCKING THROUGH MOTORS
CAUSING REDUCTION IN PRESSURES. THESE ILLEGAL CONNECTIONS ADD
TO WATER LOSS THEREBY LOSS OF REVENUE TO WATER BOARDS.

10. AGE OF THE SYSTEM:

WITH AGE THERE IS CONSIDERABLE REDUCTION IN CARRYING CAPACITY
OF THE PIPELINES DUE TO INCRUSTATION, PARTICULARLY UNLINED CI, MS
AND GI PIPES. IN MOST OF THE PLACES THE CONSUMER PIPES GET
CORRODED AND LEAKS OCCUR RESULTING IN LOSS OF WATER AND
REDUCED PRESSURE AND POLLUTION OF SUPPLIES.




“Don't Let Life Slip Down The Drain”
Save Water, Save LIves

0

THANK YOU

Courtesy: Kashmir Jal Shakti (PHE) Department
_Water Supply Master Plan Division, Srinagar

WA
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