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Concepts Covered

» Surface water intakes
» Sources of water supply

» State of water supply in urban India

The different concepts that will be covered in this lectures are en-surface water intakes,

sources of water supply, and state of water supply in urban India.
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-ntially consist of strainer through which the
reservoir enters and is connected to a sump

7 Intake should be located at a site where sufficient quantity of water is available
even during worst condition.

Away from navigation channels / protection by cluster of piles

As far as possible from sewage disposal.

In case of a meandering river, a diversion barrage should be constructed.
Should have sufficient self weight to prevent up thrust of water/ current.

VVVY

Intakes are structures which-that essentially consist of a strainer (similar to a screen)
through which the raw water from the river, canal or reservoir enters and is connected to
a sump;-sump well by-means-efusing conduits. Strainer-The strainer prevents the entry of
impurities or big sized particles._ —Sump stores the water before it is pumped into a

treatment unit or for other purposes.

Design of the intakes should be done as per different engineering design principles. Now;

the-actual-Hoeation-of -these-partientarLocation of intakes for a partiewlar-stream, river, or

canal; depends on many-few technical criteria such as:

—  —Butinfrom-theplannineperspective -wonlddiketosay—that-lintake should be+

located at a site where a sufficient quantity of water is available even during the

worst condition.

the—weorstsituation—It should be away from navigation channels and should be

protected by a cluster of piles: This does not become an issue for intakes built

onto the dams. —If it is-_put inside a a;-there-are-differentkinds-of-intakes—some
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intakes-arejust putinside-the-river or a big lakethes, it has to be protected-.-Se;

— As far as possible from the sewage disposal - B-because there-areofthe-presence+

of— continuous urban areas along a particular river body, there may be disposals
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into the river at multiple locations.- So, there—are-dispesals{rom-different-urban
areas;—we-haveto-be-makesure-that-the intake_location for a partiendar—specific

urban area dees—not-matches—with-the—oritisnot-nearto—a-dispesal-ofaneother
wrban-area-or from-the-same-areas-as-wellshould avoid leeationsites of disposal.

Diversion barrage stores water to be used during dry months or when water is net

unavailable at some river sections. Dams can also be ecenstructedbuilt for the

- Should;-this-—particalar-intake strueture shouldalse have sufficient self-weight to

prevent the up thrust of water or-esrrent-or current.; Bbecause of buoyancy, any
structure that yeu-buildis built inside the river channel #-weuld-bemay get lifted
up._-This can be avoided with sufficient self-weightSe—it-shewld-have—<certain

> 5 . >

In the case of a meandering river, a diversion barrage should be constructed — =+
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Surface water intakes

Lake intake, Reservoir intake, River intake, Canal intake “

Lake intake E =
* Submersible type "TUI\' ]!
* Pipe laid in bed of river
+ Bell mouth opening covered with mesh
* Timber or concrete (protected)
* Inlet to sump well Treatment plants

WATER LEVEL

WATER WITHDRAWAL CONDUIT

Fi

INLET PIPE PIPE SUPPORTING PEDESTAL STRANER

Surface water Intakes Formatiert: Schriftart: Fett,
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The different kinds of surface water includes
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— Inlet pipe is laid in the bed of the river and draws water from the lake.

— Bell-mouth opening is covered with mesh to prevent the entry of impurities.

— Timber or concrete (protected) shell protects the arrangement

— Water from the Inlet is pumped-to-a-sump-wel-eenerallygenerally pumped to a

sump well or a treatment plant directly when its height is less. Otherwise, the

water is first pumped to the sump well from the lake initially followed by the

pumping of water from the sump well to the treatment plant




Water which is drawn through the inlet pipe is conveyed through pipes laid underground

or over ground to the sump well located at the river bank where it can be stored. And-the

This could be transported over the ground as well. The-entry-of-water-is-controlled-by-a
shatee—valveA sluice valve controls the entry of water. The figure given in the right

bottom of the above figure shows a strainer—which-is-placed-to-restrictimpuritiesand-a
pump-which placed to restrict impurities and a pump that lifts water from the level of the

water withdrawal conduit.

Reservoir IntakeAnd-then-thiswater-is-takento-asump-wellwhich-is-at the bank-of ther

- { Formatiert: Abstand Nach: 0 Pt.,
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Reservoir intake

.

> INTAKE WELL

( OUTLET VALVE

—
WITHORAWAL CONDUIT
——

* Intake fixed at different level to draw
water at different level

* Intake tower constructed within or
outside the dam
"”

As shown in the above figure, RSe;-this—is-thereservoir intakes are built inbuilt within

the reservoir (image on the right) or are separately constructed as intake towers near the

dam (image on the left). —Se;-there-is-a-dam-at-the-back;~you-ecansee—There-are-different

Like-this-is-the-youknow-opening—This-is-the-lintake is which-we—thisis-that-hasbeen
fixed at different levelto-draw-waterfrom-different-waterlevels-dueto-scasonal-variation

such—as—durine summer—monsoons to draw water from different water levels due to

seasonal variation during summer, monsoon.designed_etc. Intakes consist of a screen

and —pipelines connect the intakes to the sump well from where the stored water is

conveyed to the treatment unit. And-there—are—thiskind-efyouknowpipelines—which

~ | Formatiert: Abstand Nach: 0 Pt.,
Vom néchsten Absatz trennen




control the entry of water. And-onece-the-wateris—stored-eitherthen—we-cantse-apump;
then-this-is-the levelthis-is-the pump-overhere-Pumps

And-this-pump-eanaectaally-draw -water from the this-partiestar-sump well for storage to

the treatment unit.; For cleaning of the sump well at certain intervals, a withdrawal

conduit and-tand an outlet valve is employed.
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River intake

Water is drawn from upstream side,
Circular masonry tower 4 to 7mts in
diameter at or near bank of river
Penstocks fitted with screen to check
entry of floating solid and are placed
at the downstream side. e s

GANGWAY

RSNG
PUMP MAINS \vavaval Wet intake

[

Concrete circular shell filled

souor  With water,
o Openings for entrance of water
- both at inner and outer shell
—_—

Dry intake

b River Intake inside rier (wet intake]
s

River Intake [Formatiert: Schriftart: Fett




And-so—this—river-intake—over-here—so-this-Reiver intake is—atthe—bank—roushly—at-the

banlkcan be located at the river bank premises. These are usually circular masonry

towers of 4 to 7 meters in diameter at or near the bank of the river. A gangway connects

to reach the river intake structure when it is a-located within the waterbody (to ensure

water availability). The structure has a control chamber whichthat allows to control the

entry of the water. Sluice valves regulate the entry of the water. In the image of the River

intake at the bank shown in the above figure, penstocks with a screen can be observed,

which is the intake. The screens check the entry of floating solid and are placed at the

downstream side. Valves regulate the entry of water into specific penstocks. Water is

generally drawn from the upstream side because the downstream sides may have sewage

disposal locations ie, the direct water coming into the structure is not drawn in instead,

water from the opposite side the water is drawn.

Wet Intakettesuld-betustatthe banloeriteonld bealitte bitinside,

[Formatiert: Schriftart: Fett
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are-this—is-the—weight-intake-where—-we-have got-two—eylinders:It consists of a concrete
shell filled with water and has openings for allowing water to enter both at inner and

outer shell or cylinders. Water from the river gets inside the outer cylinder and from

which the entry of clean water to the inner cylinder can be controlled using sluice valves.

Serthis-is-the-sert-of-intake-which-weusualysee-inagain-the-Ddesign of this-intakes are
again-there-arefollow different manuals or different-engineering designs fer-each-of-this

differentkind-ofintakes;based on the kind.

Dry Intake

[Formatiert: Schriftart: Fett

Canal Intake
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Canal intake
* Intake chamber constructed at canal banks

HEMISPHERICAL L / / \
\

SCREEN ./-\‘ N/

SCREEN ' / OgTLET
ﬁ

BELL MOUTH
INTAXE

p—
Canal intake

So—simtarhy-we-have-goteanal-intakes—In many cases, we-donot-draw—a-water-direethy
from—the-river—Wefirst-draw—water—nsidewater is drawn into the canals instead of

drawing it directly from the river. -eanals—The canals bring the water to a point from

where the water is drawn through these-canal intakes, and then taken to treatment plants.

In some types. And-seometimes—thiskind-efyoutknow-gates could-bepossible-through

whiehallow the water from the river gets—into-the-canals;—and-thenthere—are—a-different
canalintakes—as—welkto get into the canal as shown in the above figure. In the image

given at the left bottom of the figure, it can be seen that the bell mouth intake with the

screen is present inside structure. This could be

straeture-which-eould-be-controlled by a valve. Water after entering the And-this-is-the

e this.is-the-bell b il L eiths .

And-water-enters-into-this-partieularstructure-and-then-getsthrough-the-bell mouth ;-and
then-it-is_then transported to the-the treatment plant. —Sethese-aresimplestracturesthat



Sources of water supply in urban areas
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Average Annual  Estimated Utlzable
Patentialinthe  Flow (excluding

e ovlecudes  Sources of water supply

st No. Name of the River Basin cubic metres)  Billion cubic metres]
—_— e
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Rainwater - Bottled water
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& Gast Flowing Rivers between Pennar and Karayakumari 1646 7 Glacler melts o~ Tanker supples _
s {aciae _n Groundwater/Hand Tpwate fom
10 Brahemani & Batarni na X ,‘munp/ﬂmmu‘um.w Coveredand | treated source
1 Sbamareiha EEY] 681 ncovred Bbls: ™ - PR
2 Sabamab 18 19 AT e R
u Mahi 100 0 nirested
18 West Flowing Riers of Kuteh, Saurashtra inchodig uni 1510 1498 -, RS
15 Narmada U us0 .
% Tl us Fren Atmaspheric water
1T WestFlowing Bwvers rom Taito Tad a1 13
18 West owing rives from Tadrto Kanyakumart 1135 un $ource: Stae of Usben Weler
7 M i g A D % Supply InIndia, 2018, Water Ald
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Total 186935 69032

Source:

Sources of water supply can be .

urban—areas;—there—are-both-primary and-or secondary sources. P;fer-example—primary

sources are-constitutes rivers, ponds, lakes and-or tanks, it-could-be-rain-water, it-could
be-glacier melts, and-it-could-be-also-ground-water_(drawn by— hand pumps, bore well,

tube wells, covered and uncovered wells.), sea water or atmospheric water.

In places such as Se;semetimestikeplacestike—in—the—in—some-Singapore, -orplaces
where-tike—in-UAE_etc., seawater is desalined and used.; Rainwater can be used after

storage and treatmentwe-have-seen-that they-utilize lot-of sea—water,-they-actually remove

What-are-the-Ssecondary sources of water consists of intrban-areas?-cCanals, becatse <
e thenamealeneenpa b sepieineehieh e cope e S acleben dams along the

rivers, bottled water, tanker supplies, -eertain-areas-are-supphied-by-with-tankers-where

Formatiert: Schriftart: Fett,
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there-isnot-adequate-waterthentapsfrom-tap water from treated sources, and tap water

from untreated sources. The table given in the above figure details the average annual [Formatiert: Schriftart: 11 Pt.

potential in the river (in billion cubic metres) and the estimated utilizable flow excluding ground

water (in billion cubic metres) of the different river basins of India such as the

Eedbesmenmee o ntefar e e el Gangess
meters of water is available, out of that we-ean-aetaallyutilize-only 250 billion cubic

meters is utilized; In case of-

river basin, 525 billion cubic

And-then-from-then-another-take-another example-tike-for-example; the Tapi river,
areund-youlknew most of the water is available for use. Se-this-is-how-we-can-actually

we-ean—setup-intake points_can be set up understanding such details and based on the

need of course. ;F-ikefor-the example, there-is-anfor an urban area, the sources has to be

first identified such as -we-will-first-we-will-pdetermine-what-are-the nearby-soureesisit
apond, isit-alake, eriteould-be-a combination of a river, a pond, a lake;-and-se-es- etc.,

then, the intake points can be decided.




avattable—SoT-haveto-depend-on-othersources—as—wel—So, design has to we-haveto

destgn-consider a mix of all these different sources for an urban area because utilisation

from just one water source may not be sufficient.-
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Sources of water supply

Percent of urban households having access to improved source of Households using tap water (in %)
drinking water B ogeme

Suvey Improved Treated Untrest Total  Covered Total

source of tp e B9 tp  wel well
water
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il P s s == et Wikban @Sum #Nonshm
Source: Census of india, 1991, 2001, 2011 GRS .. e
Source: Sathpathy, 2014
* Access to tap water in slums from community stand-post not individual connections. i=
*+ Many slums are not notified by the government. Thus individual connecti nnot be given.

Source: State of Urban Water Supply in India, 2018, Water Aid

ercent of urban households having access to an improved source of drinking water based on {Formatiert: Schriftart: Times New }
| Roman

census data (1991, 2001, 2011) is given in the table in the above figure. The definition keeps \ - -
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a-difference-in-the-values-and that sometimes becomes-thelead to change in values.

Improved source constitutes of Butreuchlywhat-we-see-there-is-waterfrom-tap water,

there-is-waterfrom-well water, and-thenthere-is-hand pumps and tube well. Se;-this-is-the

yeﬂ—kneW—t—h%e&her—paﬂ—L Formatiert: Schriftart: 11 Pt., Englisch
(GroBbritannien)

Se+in senses-census 2011, you-can-seethe percentage contributed by hand pump_or tube

wells is around 20.8 percent,- while it was 6.2 %and-covered well, 70.6 % of -areund-6:2
pereentand-total tap waterr (-was7#0-6-pereent-out of that 8.6 percent was not treated

and 62 percent was treated).- So, the total improved source was estimated to be around

89 percent-=imht, Dok e diinldne e Lo eren o neling




It should also be noted that even FThen—within—that—within the same urban areas, -alse
there are-alsecould be difference in theef access to water. And-as—we—can-see-thatin
urban-areas;-there-are-Sslums and-then-and there-are-nen-slamnon-slum areas-regions are

present in urban areas-. T-Se;-definitely-we-can—see-that-the percentage of houses using

tap water in—slums—is—sometimes—over—here—withinavailable within premises is 45.6

percent for the slum dwellers, and 55.9 percent for non-slum dwellers. It isthis-is-the-total

water—thatis—beingused— 23 percent of slum dwellers, and 11.2 percent of non-slum

dwellers when availability in near premises is considered. Thus, access to water is also

not uniform all throughout. So, people living in the slums generally obtain water from

stand post. Since many slums are not notified by the government and thus, individual

connections cannot be given. So, these are some of the challenges in urban areas which

has to be considered when supply of water to a particular urban area is studied.

- W W a arSO0—a yoH—€4d O pa bd o4 A aV 20
b B &

statas-eurrently-intndiaand-we-are-tryand-Tthe current government is also working on

schemes to provide tap water access to all families in all households in the entire urban

areas.
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State of water supply in urban India

Water Supply Service Level Benchmark Indicators notified by different categories of cities (median values)

Gtegory  Coversge Percapin Meteringil  Nonrevenve  Continuityof  Quatyand  Redressalof  Cost Ehcencym

connections  supply  connections  water supply (hrs per  treatment  customer recovery (%) collection
L] (pcd) (%) (NRWS) day) L] complaints (%) charges (]
National 533, 007 00 00 0, %50 ~ %0 10~ /
L} 645 [IDSD o -~ 305 18 615 50 960/ ns
s no mo 00 n3 30 9%6.2 820 500 800
Ic %5 , 50 00 20 2 950 780 360 00

" 57 e 00 00 300 20 950 70 330 660
" 530 700 00 300 15 953 760 336 650
w 650 19, 00 300 20 935 750 n1 700

Note - SLB notified data for 1493 cities across 14 states, March 31, 2011
7 s RETOSS 0 S —

State of water supply in urban India

Water Supply Service Level Benchmark Indicators notified by different categories of cities+.

(median values) is given in the above figure based on 2011 study. In case the National level

we-can-see-that-this-eonneet-this-percentage of connections in urban areas we-isean-see

thataveragenationalis around 53.3 percent, per-,

Whereas—per capital =-PCB-supply is obtained as is-70 lpcd, d—mMetering is noted as

almost negligible,- nNon-revenue water_or unaccounted water is-areundaccounts to 30

percent, - s—this W W ‘ o o-les
or-stolen—And-continuity areund-averaged-hours—per—day—suppliesof supply is areund
observed around 2 hours per day,- and the

The-quality and treatment is areund-95 percent. It is given that -ef-the-water-is—actually

treated—And—eustomer—complaint,—areund-76 percent of the customer complaints are
redressed_and 33 percent of the cost is recovered;and-efficieney-in-collect-65-percent-of
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Se—yeu—ean—see—thatthis—pereentagespPercentages vary in the different classes of
categories of cities.—-eihi—amionieantbe Lo o la b e e e e Deoiny npeonnd

Conclusion Formatiert: Schriftart: Fett,
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Intakes are the starting point of water supply systems.

Location of intakes should be near the treatment plant to reduce cost of conveyance.

Slums should be given equal importance while planning for water supply in urban areas.

So, te-conclude-intakes are the starting point of water supply systems. TSe;this is what
we-have—te—wewhere one has-have to determine the locations or suitable locations for
setting up the intakes. Also, Inrd-tocation of intake can sheuld-be near to the treatment
plant to reduce cost of conveyance-as—much—-as—pessiblebutitisnotabways—pessible.
Somctimes-the-treatment-plantisfar-away-from-the-intake-point—And slums should be

given equal importance while planning for water supply in urban areas.
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