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Sl Question Marks | Scheme

No.

1 Discuss on surface and subsurface water sources with regard to | 6 (3*2)
their quality and quantity

2 What is sampling of water? Discuss the objectives of sampling | 6 Definition -1M
and preservation techniques Description -5M

3 a. Explain briefly Physical, Chemical and biological water quality | 6 (3*2)
characteristics
b. Write the desirable limits of following parameters as per BIS | 7 (7*1)
10500-2012. a) Color b) pH c) Total hardness d) Nitrate €) Iron f)

Total dissolved solids h) Chlorides.

4 a. What is sedimentation process? With the help of sketch of an | 5 Definition -1M
ideal settling tank, show that the efficiency of the settling tank is Proof -4M
independent of its depth
b. Design a set of three circular settling tanks to handle 6 million | 7 (7 M)
litres of water per day. Take detention time as 4 hours and side
water depth as 3m. Check for the design and sketch the designed
tank

5 a. A rectangular settling tank without mechanical equipment is to | 7 (7 M)
treat 1.8 million litres per day of raw water. The sedimentation
period is to be 4 hours, the velocity of flow 8cm/min and the
depth of water and sediment 4.2m. If an allowance of 1.2m for
sediment is made. Design the dimension of the tank
b. Describe briefly the various constituents of coagulation | 6 6M
sedimentation tank
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1. Solution
Surface water sources subsurface water sources
Ponds and lakes, Springs,
Rivers and Streams; infiltration galleries,
Reservoirs; infiltration wells, including tube

wells

Surface water sources:

i) Ponds and Lakes:

The quantity of water from such sources depends on catchment area, rainfall and
geological formation. Such source of water is useful for small community like
villages or town.

The Quality of such source is generally good and does not need proper purification.
Natural purification of water due to sedimentation of suspended matter, removal of
bacteria and bleaching of color further purify water. The problem of algae, weed and
vegetable growth take place, imparting bad smells, taste and colors to their waters.

ii) Streams and Rivers:

Small streams channels feed the water to lakes or rivers. Such source of water is not
reliable for water supply as of less quantity of water available in them and they may
even sometimes go dry. They are useful for small community.

Rivers are the important source of water for public water supply schemes.

The quality of water obtained from rivers is generally not-reliable, as it contains large
amounts of silt, sand and a lot of suspended matter.

The disposal of the untreated or treated sewage into the rivers is further liable to
contaminate their waters.

The river waters must, therefore, be properly analyzed and well treated before
supplying to the public.

iii) Storage Reservoirs:

A barrier in the form of dam may therefore sometimes be constructed across the river,
so as to form a pool of water on the upstream side of the barrier. This pool or artificial
lake formed on the upstream side of the dam is known as the storage reservoir.

The quality of this reservoir water is not much different from that of natural lake. The
water stored in the reservoir can be used throughout the year. And continuous supply
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of the water is possible by storage of excess water during monsoon season and
supplying the same during non-monsoon period.

Subsurface water sources: The water which store in the ground water reservoir through
infiltration is under ground water. This water is generally uncontaminated but may
contain aesthetically or economically undesirable impurities. Such water is rich in
dissolved salts, minerals and various gasses

2. Solution

The process of collecting a representative portion of water, as from the natural environment
for the purpose of analyzing and testing its quality.

Objective of sampling is

To collect a portion of material small enough in volume to be transported comfortably
and yet large enough for analytical purposes while still representing the material being
sampled.

To obtain reliable and useful data

To assess the impact of human activities on Water quality and its suitability

To determine the quality of water in its natural state

To keep under observation the sources and pathways of pollutants/contamination

Prevention:

Contamination may occur from: sampling equipment, sample bottle, preservatives, ambient
atmosphere, personnel taking the sample etc.

Utmost care should be maintained during sampling in order to prevent contamination.

* Often sampling bottles need to be cleaned in a special way, depending on the parameter. To
avoid cross-contamination, the same bottles should be used only for identical selected
parameters.

* Separate sets of bottles should be used for natural waters and for effluents.

* To prevent contamination by the hands, plastic (PE) gloves are needed.

3.a. Solution

a) Physical Parameter of water quality, following are the physical parameters

1. Color ; 2. Taste & Odor ; 3. Turbidity ; 4. Temperature
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Chemical Parameter of water quality

Ph ; Acidity ; Alkalinity ; Hardness ; Chlorides ; Sulfates; Iron ; Solids ; Nitrates
Biological Characteristics:

Standard Plate Count Test; Most Probable Number; Membrane Filter Technique

3.b) BIS 10500-2012 Table

parameter Acceptable range
a) Color 5t0 50
b) pH 6.5t08.5
c) Total hardness 300 to 600
d) Nitrate 45
e) Iron 0.3to1l
f) Total dissolved solids 10to 25
h) Chlorides. 250 to 1000
4.a Solution

Sedimentation is a process of settling of suspended particles present in raw water in a basin
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4.b solution
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5.a Solution
solohon - g iven dato
walen o ke lredhed 1'3X106ﬂ,{da#
Dakenhen od  E= A hewu
Flow wlod g B cm | g nuile

Depth g waln + Sedememb = A2 m.
depth @»} Socls et = (@ m

+% Rephh ¢ voalin = 4.2-1-7
Dosign e dimemsion & e
o waln Lo ke vwealtd cluning Qs doluuien

bouds =9 (LxB)

&ucvﬂ\r%-ﬂf
gtk = LEXI0O 4 = 0.3x10 filwer
DA
=300 ’m‘;_

— Flow velowly x Delenhen hme
8 X (4%60) =1920cm

LeraHn @d e tomk

=

The CosM- Kechond  auen g (u tonk
= Capadly ¢ W kank = 0h

‘__'__‘-"-—__,———/




#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore — 560 037 T:+9180 28524466 / 77

CEARS o

CMR £ NN
INSTITUTE g §% CMRIT
OF TECHNOLOGY

Department of Civil Engineering

5.b Solution
The coagulation sedimentation tank is also called as clari-flocculator contains following four

units;

1) Feeding Devices
a) Dry Feeding Device
These are the tanks with a hopper bottom

AGITATING
PLATES

and agitating plates are placed inside a

CONICAL HOPPER

tank so as to prevent the arching or

o g /N!LlCAL
4 SCREW
TOOTHED * g
WHEEL DRIVING
uNIT

bridging of the coagulants. The powdered

coagulant is then filled into the tank and is —

MIXING CHANNEL MIXING CHANNEL

then allowed to fall into the mixing basin.
The dosage of the coagulant added is RIS (8} BY HELIcAL scRew
regulated by toothed wheel or a helical screw. The speed of the toothed wheel or helical
screw is turn controlled by connecting it to a venture device installed in the raw water pipes
bringing water to the mixing basin. The quantity of the coagulant released is, thus controlled
in proportion to the quantity of raw water entering the mixing tank.

2) Mixing Basin
After addition of coagulant, the mixture is thoroughly mixed, so that the coagulant gets fully

dispersed into the entire mass of water. This agitation of water gets achieved by thorough

mixing. There are two types of mixing basins.

.. . Iniet for raw
The baffle type mixing basins r#nm & coagulant - Haflles
. Effeetive 1
are rectangular tanks which are Jungth

of
) channel

divided by baffle walls. The | Sempars
ment "A”

baffles may either be provided

in such a way that the water

flows horizontally around their

ends or they may be provided

as to make the water move E
vertically over and under the baffles. The hinderness and disturbances created by the
provision of baffles in the path of flow, give it sufficient agitation, as to cause necessary

mixing to develop the floc. 2) Mixing Basin Equipped with Mechanical Devices: most of the
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modern water treatment plants now have mixing basins with mechanical devices. The figure

shows a typical “flash mixer” in which the raw water and the coagulant is agitated vigorously

by a paddle operated by a variable speed motor.

The mechanically agitated mixing basins provide the best type of mixing as also the

flocculating devices. The chemical added
to raw water is vigorously mixed and
agitated by a flash mixer for its rapid
dispersion in water and the water is then
transferred to a flocculation tank provided
with a slow mixer. Mixing involves high
degree of turbulence and  power
dissipation. A typical flash mixer consists

of rectangular tank provided with an
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impeller fixed to an impeller shaft. The impeller is driven by an electric motor and it revolves

at a high speed inside the tank. The coagulant brought by the coagulant pipe and is

discharged just under the rotating fan. The raw water is separately brought from the inlet end

and is deflected towards the moving impeller by a deflection wall. The thoroughly mixed

water is taken out from the outlet end. A drain valve is also provided to remove the sludge

from the bottom of the flash mixer.

3) Flocculation Tank or flocculator

ELECYMC wotos o,

The best floc will form when the
mixture of water and coagulant are
violently agitated followed by a
relatively slow and gentle stirring to

permit build up and agglomeration of

ﬂ%%ﬁ:-s. A:TE:::H

the floc particles. Therefore, from the mixing basin the water is taken to a flocculation tank

called a flocculator, where it is given a slow stirring motion. Rectangular tanks fitted with

paddles operated by electric motors can best serve this purpose.
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