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"CHAPTER

Q1

Q.2

Q3

Q.4

Qb

The rale of filtration of rapid sand filter is about
how much tima thal of slow sand filter?

{a) 2 ) 15

{c) 30 (d) 40

Assartion (A). Tapered fiocculation is more
afficient when compared (o conventional process
of locculation,
Reason (R): In tapered {loceulation, velocity
gradient at inlet is less than velocily gradient at
oullet of locculation unll.
{a) both A and R ara true and R is the correct
explanation of A
(b} both Aand R are lrue but R is nol a correct
explanation ol A
{c) Alstrue bul Ris false
(d} A isfalsebul Ris e
]

For a given discharge, the efiiciency of
sedimeniation tank can be Increased by

(a) increasing the dapth of tank

(b) decreasing the depth of tank

{c)  increasing the surlace area of fank

{d) decreasing the surface arez of tank

The detenlion period in coagulation tank is usually
kept as

(a) 1102minules  (b) 30 lo 45 minutes

) 2todhours  {d) 2106 days

The glfective size ol sand particles used in stow
sand lilters is

a) 0.75100.35mm

{b) 0.35100.60 mm

{c) 0.6010 1.00 mm

{d) 1.00to 1.80 mm

Environmental Engineering

Purification of Water

Q.6

Q7

Q.8

Qg

The disinfection efficiency of chiorine increases
by )
{. decteasing the time of contact

2. decreasing the temperature of waler

3. increasing the lemperatre of water

The carrecl answaris
{a) only1

¢} both1and3

{b) both 1and 2
{d) only 3

The process in which the chiorination is done
beyond the brezgk point is known as

(@) pre chiorination

{b) postchidrination

{c} superchlorination

{d) break polnt chiorination

Which of the following can be takenas detention
period for sedimentation tank aided wilh

coagulation?
(a) 4he {b) 6hr
{c) 3hr (d) 5hr

Which of the lollowing expression is used 10
calculate the delention time for a circular
sedimeniation tank?

, (07850 +0.011H)
& ¢ ) |
0.01140.0785H)
424
) o ——
{0.75507 +0.01114?)
{c} 5
@ d(uoud%c}ﬂsm)



.10 Whal is the number of rapid sand filter unils
" required for a discharge of 0,116 m¥/s?
(a) & {8} 10
{c} 4 {d; 8

Q.11 For designing lateral for a rapid sand filter, ihe
ratio of lenglh of lateral to the diameter of the

lateral shall not be less than
() B0 (b} 40
fc) &0 {d} 60

Q.12 Which of the following statement related to
disinlection with ozone is lalse?
{a) Doesn'tsaleguard againsi recontaminalion
{b} Verycostly
{c) Givesunpleasant taste
{d) Residual ozone is measured by
" orthotoulidine test

.13 Consider Ihe {oliowing statements:

) t. For ground water having only CO, and
odourous gases, aeration and disinfeclion
are sufficient.

2. Thelastunof any lreatment plant will always
bo the disinfection unil.

3. Tokilalgae, we use CuSQ, and Cl,.

4. NaNO,facifitates lhe growth ol algae.

Which of these statements are correct?

fa) 1,2and3 {0} 2.3and 4

fcy 1,3and4. (d) 1.2.3and 4

Q.14 The ideal position for a micro-siealner is eariier
torapid gravity or siow sand filters whose ou'pul
isincreased as much as

{a) 50% {b} 60%
{c) 70% {d} 80%

(.15, For proper sigwmiing inthe flocculator of a water
freatment plant. the temporal mean velocily
gradient needs io be of the order of
{a) 5w10s?

{b) 2010805
{) 100102005
{d} 250103505

Q.16 In the diagram given below, the part CD
represents

P gdorio (gl

A Crtorne sprtent (meyy

{a) Cxidation of organic matier

{o) Fomation of chloro-organic compounds and
chioramines

{€) Combined and free residual-chlorine

{d) Destruction of chloring by reducing
currpounds

Q.17 Asserlicr: {(A): Alumis the most commanly used

coaguiant inwaler trealment.

Reason (R): Alum is very elfeciive in killing

pathegens present in water.

{a) boin Aand R are lrue and R is the correct
explanationof A

{t) bcth Aand Raretrue but R isnola correct
expianation of A

(¢} AfstruebulRisfalse

{d} Aisialse bul Ristrue

Q.18 Which of ihe following are comman problems
associated with (he operation of tapid sand filter?
1. Alrbinding
2. Cracking ol sand beds
3. Bumping of filter beds

4. Mud balls

Select ihe correct answer using codes given
below,

(a) 1and2 {b) 2and 3

(c) 2 3and4 {d) 1,2, 3and 4

Q.18 Which of the following (realment processes are
necassary lor removing suspended solids from
vrater?

1. Coagulation 2. Flocculation,
3. Sedimentation 4. Oisinfection
Selecl Iha correct answer using the codes given

below:
{a} 1and2 (b)1.2and3
€) 2and4 {d) tanda

Q.20 Dechlorination of water is achieved by adding
(@} sodiumthiosulphate
{b) sodium sulphate
(c) sediumhexametaphosphate
(d) sodium bisulphate

Q.21 The setliing velocily of a spherical paricle of
diameter lass ihan 0.1 mm as per Stoke's law, is

_ g 37470
@ v, =418(G, m{‘m ]I

2|3r+70
()] '/,—418(6,-1)6[ o ]

{© v, =218(G, - 1)d? [3“70]

100

BRC) v;=21a(6,-1)a[3“7°]

100

Q.22 The best quality of filter material is obtained from
quarlzite if it does nol lose weight whan placed
in hydrochloric acid for 24 hours, more than

ta) 5% ‘(b) 8%
e} 10% (d) 12%
Q.23 The void spaces in 1he fitaring matesial acls
ke a
(a) drain
(b} inlet
(€} liny setlling basin
) outlet

Q.24 The maximum daily demand of water is 36 million
litres per day. Assuming a detenlion period of
B hours, lhe velotity of fiow is 25 cm per minute,
and depth of lank is 4 m without lree board,
match List | wilh Lisi [ and select the carrect
angwar using codes given below the lists:
List- List-ll

A. Capacilyofthetank 1, 90m
B, lengthoflhelank 2, 100a?
C. Cross-seclicnal area

of the lank 3. 25m
D. Widith ol the tank 4. 9000m?

Q.25

Q.26

Q.27

Q.28

Codes:
A B COD
@ 1 2 3 4
M 4 1 2 3
4 3 21
@1 4 3 2
tatch List-l {Coagulant) with List-1l {(Elfecl) and

select the correct answer using codes given
below the lists:

List:l
Alm (Al(80,),.18H,0)

Copperas (FeSO,.7H,0)

Chiorinated copperas

Sedium Aluminate {Na,AlLO )

List-1l

Raw waler not to be coloured

Removes colours of raw watcr of less pH
value

3. For boiterfed valer of low values of hardness
‘4. Presence of analkaliis required
Codes: -

oomp>

N~

A B CD
a1 2 3 4
b) 4 1 3 2
© 4 3 1 2
d 4 1 2 3

Which one of the folloving is not a specific
criterion for caleulating surlace overilow rale in
sedimentation lank design?

(a) Total quantily of water 1o ba (realed

(b) Total surlace arca available in the tank

{c) Total fength of tank

(d) Total dapth ol tank

A llash mixer of 3m3, with a velacity gradient of
mixing mechanism equal 1o 500 7', and lluid's
absolule viscasity of 1 x 10" Ns/m? is
conlinucusly operaled. What is the power input?

(@) 3sow (b) 750W
(c) 1a0W (d) 550W
Chlorides from water are removad by

(@) l.mesoda process

(b) Reverse osmosis

() Cation exchange process
(d) Chemical coagulation



Q.29 Whichof the following aro associated with alum

coagulalion?
1. Adecrease in alkalinity of reated waler.

2. Formalion of hydroxide fiocs of aluminium.
3. Aslighl decrease in pH of trealed walef.
4. Anincrease in permanent hardness.
Select Ihe correct answer using the codes given
below:

(@ 1,2and3
{c} 1.23andd

b)1,3and4
(d) 2and 4

Q.30 Consider the lallowing stalements:

1. In a continuous llow type secdimentalion
lank, the particles to be removed, should
have therr sellling velocity more than the
surface loading rate.

2. In a continuous llow type sedimentation
tank, the panlicles which are setlling, move
vertically down 1o the bottom. )

3. Coagulant added 10 the waler canlaining
alkalinity resulls in the formalion of its
hydroxide compound.

4. Flocculation is the process of vigorous
mixing of coagulant added 10 water.

Which of these siatemenls are correct?

fa) 1,3and4 {b) 1. 2and 4

{c) 2.3and4 {d) 1and 3

Q.31 Significant removal of dissolved organic malter

occurs in

1.~ Slow sand filters

2. Trickling filters

3. Rapid sand lillers

4. Dual media fillers .
Select the cotrect answer using the codes given
below:

(a) 3only (b} 2only
c) land2 (d) 3and 4
Q.32 which of the following pairs are corroclly
malched?
1. Llimesodaprocess : Softening
2 MNalgodatechnigue : Fluoride removal
3. Aeration : Coagulation
4. Oconalion , Disinfeclion

Qa3

Q.34

Q.35

Select the correct answer using the codas given
below:

{a) 1,2and3
{c) 1.2and4

(b)1,3and 4
(dy2 3and4

In dauble filtration, 1hs roughening lilter unil is
placed .

(2) prior to slow sand filter

{b) afier slow sand filler

{c) anyof{a)and (b)as above

(d} Noneoflihe above -

Malch List-1 with List-1l and select lhe carrect

answer using codes given below ihe lists:

List-1

Mechanical straining

Flocculation and scdimentation

Biological melabolism

Electrolytic changes

List-l

lonizalion

Orgerilcimpurilios

Formation of mat ontop of the filler bed

4. QGelalinous mass

Codes:
A

(@ 1

Ly 3

{c) 3

@6 2 4 3

Match List-1 {Type of waler source) wilh List-l1

(Treatimenl lo be given) and select (he correct

answer using cades given below the lists:

Llst-1

Suriace water {river or canal)

Watar frominfiltration gallery

Lake/pond water

T’Jbe well water

List-ll

1. Aeration, coagulation, sedimentation and

disinteclion

Disinleclion

CuS0, trealmeni.  coagulation,

sedimentation, lilration and disinfection

4. Coagulation, sedimentation, filiration and
disinfection

pomy

W=

S b @
(&
—“ o -~ b g

pPowm»

W n

Codes:

A B COD
@ 4 1 3 2
b} 1 4 3 2
€ 1 4 2 3
4 1 2 3

(.36 Mailch List-I (Water reatment unils) wilh List-{

{Datention time) and select the comect answer

using the cades glven below (he lists:
List-1

A, Rapid mixing unit

8. Flacculator

C. Propeller mixing unit

D. Sadimentation tank
List-tl

1. '1.5hours

2. 10seconds

3. 30seconds

4. Z0minutes

Cad!es:

A BCOD
@3 4 2 1
by 4 3 1 2
{cd 4 3 2 1
4,3 a4 1 2

.37 Consider the loliowing slalements:

i. Coarse screens are normally inclined at
about 45°-60° to the horizontal 50 as fo
increase the opening area to reduce the llow
velocily.

2. Velocity of flowthrough the scregns should
nol be more than 0.816 1.0 m/sec.

3. Finescreens are avoided as finer particles

, are separated in sedimentation rather than
in screening.

Which of lhese statement/s isfare carrect?

(@) Only1 {b) Both 1and 3

{c) BohZ2and3 (d)1,2and3

Q.38 Consider the following statements :

1. lron salts are used as coagulants more
frequently for trealing sewage and alum is
used for ireating raw walers.

Q.33

Q.40

a4

Q.42

2. lron salls produce heavy lioc and can
remove much more syspended mater than

alum.

3. Iron salts can bg used over awide range of:
pHvalues.

Which ol these slalement/s isfare corect?

{a) Ony2 {b) Bolh 1and 2

{c) Both2and3 {d}1,2and3

A city supply of 15000 cubic metres of vater,
per day is wealed wilh a chlorine dosaga o1 0.5
ppm. For this purpose, the requirement of 25%

bleaching powder per day would be
{a} 300kg {b) 75kg
{c} 30kg d} 7.5kg

A town has an existing horizontal flow
sedimentalion 1ank with an overflow rale of
17 m¥day/m?, and it is desirable to remove
parlicles that have sellling velocity of
0.1 mmfsec. Assuming the lank is an ideal
sadimentalion tank, the percentage of paﬂicmg :
removed is approximalely equal to

{a} 30% (5} 50%

&)y 0% (d) 90%

Zela polential which is used in diffused double
layer theory is defined as

o

asg 2rg
& 3 (b)A D
(] §§D§g_ {d) None ol these

Which of the loflowing statementfs isfare corect?

1. Quantity rather than nalure of ion is of prime
importance in theory of adsorplion and
charge neulralization.

2. Van-derWall'siorce plays a very important
role inionic layer compression mechanism
of coagulation.

3. Sclection of oplimum dose of coagulant is
determined experimentally by jar lest.
Selectthe carrect answer using the codes given

below:

@ Jonly

{c) 2and3

{b} 1and 2
{d} 1.2and 3



Q.43

Q44

Q45

Q.46

Q47

Q.48

How much aluminium hydroxide is given by
500 gmof alum in coagulation?

{a) 107gm &y 117gm

{c) 156gm {d) 176gm

Consider tha following statemenis related toiron

salls to be used as coagulant?

1. lron sals can be used over a wider range
of pH values as compared to alum,

2. Iron salls can remove hydrogen sulphide
and ils corresponding tastes and odours
fromwater.

3. konsalis produce heavy fiocs.

4. Iron salts cause slaining and promole
growth of iron bacteria indistibution system.

Wrich of inese statement/s isfare incomrect?

{a} 1only

&) trand2

{c) 1and3

(d) Alithe siatements are correct

The seliling velocily of inorganic parlicles of

diameter less than 0.1 mm varies with lhe

diamater {d), in proportion lo

@ &

o &

© d )

{d} none of them, as dia does not afiect the
setlling velocity '

Sedimentation can remove inorganic particles,
having specilic gravity more than say: -

(a) 265 {b} 1.65

c} 1.2 {d} 1.03

The amount of coagulanl needed in water
treatment increases with ihe

(a} increase interperatute of water

{b} increase in lurbidity of water

{c} decreasein turbidity ol water

(d} noneolthe above

Back washing of rapid gravily fillers. may lace
roughweather, dueto

{a} airbinding

{b} mud-balls

{c} negative head

{d} cracking of hiters

Q.49

Q.50

51

Q.52

Q.53

Q.54

Which of the following chemical compounds can
beus: far dechlorination of water? '

{d) Coioramines

i
Which o 1':a fellowing are removed by rapld sand
lier bosawater?
1, Dissolved solids
2. Suspended solids
3, Bacteria
4, Hoiminths
Selecl e correcl answer using lhe codes given
pelov:
(@) 1and2 (o) 2and 3
¢} 1and3 {d) 2,3and 4

In wates Irealmenl, the oplimum time of

flocculion is usually given as 30 minutes, In

casa {he imeof flocculation is increased bayond

this valug, the flocs will

{(a) bocome heavy and sellle down in
flaceutation itsell

{bl onirap air and will lloal in the sedimentation
1anK -

{c) break up and deleat the purpose of
floceytation

{d) slick tothe paddies

Disinfection elliciency is

(8} rzduced athigher pH value of water
{b) unraifecled by pH value of water

{¢) increased at higher pH value of water
{d) highestat pHvalueequallo 7

Remova! of iton from water may be done

{a) by oxidation with Cl;

{b} by oxidalion with Br,

{c} by oxidation with potassium permanganate
{d) both{a)and (c)

The indlustrial process thal generaled industrial
wasle water containing chroniium is

(a} {ocd processing

(b} tannery

{c} polleries

{d} soapmanufacluring

Q.55 In waler treatment process, the chemical used

Q.56

Qs7

Q.58

for detlugridation is

fa) alum

{b) lime

{c) potassium permanganate
(d) sodium aluminale

Cansicler Ihe loflowing statements:

1. Mosl colloidal particles in waler are
negalively charged.

2. Thesurlace charge on colloidLl particlesis
the major cantributor 1o their long lerm

© slability.

Which ol these statemenlfs isfare carrecl?

(a) 1 onty (b) 2only

{¢) Bothtand2 (d) Neither 1nor2

Which ol he tollowing things will occur in a

clarilloceutator?

{a) Floc farmatian and its subsequent ramoval
by filtration

{b} Floc formation and ils subsequenl removal
by sedimentation -

{c) Flocformation and ils subsequent removal
by decanlalion

{¢y Removal of bacteria by liliration and
chlorination

A surface water flow of 28000 m3/day is
coagulated by adding 75 mg/i of ferrous sulphate
and an equivalent dose of fime. How much lime

" is required at a purity of 90% CaQ?

Q.59

Q.60

(a) 500 kg/day
(¢} 550kgiday

{b) 470 kgiday
(d) 450 kgfday

Consider the fallowing staterments regarding slow

sand filter; ’

1. Flowof waler during back washing is laniinar
ftow.

2. Flowof water during filteration ts in transilion.

Which of e above slatement/s isfare correct?

{a) 1only {b) 2only -

(c} Bath({1)and(2) {d) None ol these

Rale of filteration in case ol pressure hiter 1s
{a) 2000-10000§m?hr

{b) 600015000 ™ hr

{c) 9000160001 hr

{ef) 12000- 16000 ffm hr

Q.61

Q.62

Q.63

Consider the following stalements:

Assarlion {A): It is not necessary o remove

hardness completely trom drinking water.

Reascn (R): IL gives the waler palalable laste.

{(a) bolh A and R are rue and R is (he carrecl
explanation of A

{b) both A and R are lrue but Ris nol a correct
explanation of A

€) Aislrue but Ris lalse

() Ais false bul Ris true

Consider (he following stalements;

1. Higher Ihe zota polential, less stable is the
parlicle.

2. Larger Gand smaller [,vill make small and
dense floc.

3. Efiiciency of slow sand liter in bactena
removal is 97-98%.

4. Fairly alkaline waler conlaining more
concenlrations of nitrates and phosphates
are prone to algae growth.

Which of these slalements are correct?

fa) 1,2and3 (D) 2and 3
() 2, 3and4 (d)1,2,3and 4
A power plant pumps 25 ftY/sec from siream with

" flow of 180 f%/sec. The discharge of the plants

Q.64

ashpond Is 22 f*fsec. The boron concentrations.
for upstream waler and effluent are 0.053 and
8.76 mg/L respectively. The baron concentration
in siream after complele mixing is

{a) 1.13mgH (b) 1.91 malf

(¢} 2.31mgft (d) 2:91 mgfi

Assuma (hat a large stream has reaxygenation
constant, K, of 0.4{days, allow velocily ol 5 rmiles/
hour and at point of pollutant discharge, the
stream is saluraled with oxygen at 10 mgff. The
wastewater low rate is very small compared with
stream lfow, So the mixture is assumed © be
sawrated wilh dissolved oxygen ancl to have an
oxygen demand of 20 mg#. The deoxygenating
constant K, is 0 2/day The DO level 30 miles
downstreamis (g7 =0.951 and e = 0.905).
(a) 8 mg/t (ty) 7 maf
{c) 9 mpit (d) 10 mg#

EREE



Purlification of Water

1.0 2() 3.() 4@ 5 (@ |6 7.(€ B() 9() 10.(c)
1. (d) 12. (c) 13.(d) 14.(a) 15. (b) |}06. {a} 17-{c) 168.(d) 19.{b) 20. (a)
21. (b} 22. (a) 23.{c) 24.(b) 25 (d} |p6.{d) 27.{b} 28.(b) 29.{c) 30.{d)
31.(b) 32. {c) 33.(a) 34.(b) 35 (a) B6. (a) 37.(d) 38.({d) 39.(c) 40. (b}
41 (s) 42, (c} 43.(b) 44.(d) 45. (b) [p6. (c) 47.(b) dB.(b) d9.(c} S0.(d}
51.(b) 52.{a) S3.(d) 54.(6) S5 (a) [f6. () S7. {(b) 5B.(b) 59.(d) 60. (b)
61. {a) 62. (c) 63 {a) 64.(c) )

Purlfication of Water

2,

(e}

Intapered llocculation, velecily gradient atinlet
is more than velocity gradienl at outlel of
flocculation unil.

{c)

- Q
Over flow rale = o

By decreasing over flow rate small particles will
also settle down. Hence elliciency of
sedimentation 1ank increases. So for given
discharge if we increase the surface area, aver
flow rate will decrease.

{c)

Detention period lor plain sedimentation tank is
aboul 4-8 hours. )
Detenlion period for coagulation lank is about
2-4 haurs:

()

Elfective size of sand parlicles lor slow sand
filer is 0.2000.35 mm

Elteclive size ol sand particles lor rapid sand
liter is 0.35 lo 0.55 mm

(c)

Pre chlorination - Apply chioring before
filration

- Apply chiorine al |he
end of (iration

~ Addition of excess
arnount of chlorine

beyond break point,

Post chiorination

Super chiorination

10.

12.

16.

17.

Break painlchkxination - Represents thal dose
ol chlorine added
heyond which any
turther addition will
appear as lrex residual
chiorine.

()

No. of units required = 1,220

where Qis plant capacily in MLD:

Q = 0.116mYsec
= 0116 % 107 x 24 x 3600 [iVday
= 10.02MLD

So, no. ot unils required

= 1221002 =3.86 =4
So, four unils are requirad.

(c)
Treatment vith ozone adds pleasant taste 1©
vealer.

{a)

In the given diagram,

AB = Destruclion of chiorine by reducing
compdunds

BC = Formation of chioro-organic compounds
and chloramines

CD = Oxidation of organic matter

Alier 0= Combined and free residual -chloring.

{c)
Alum is most commonly used coagulant
because itis cheap and llocs formed are stable.

21,

22.

24,

25,

Alum is not very efleclive in killing palhogens in
compariscn 1o other coagulanis.

(0
For d < 0.1 mm, seilling velocily V. is given by
Steke's equation.
3r + 70

V, = 41B{(G, - )a?| =———

. - ann(o, e L2 0]
For d> 0.1 mm - 1 mm V, is given by Hazan's
equation.

100
For d> 1.0mm Vis given by Mewion's equation.

=18Jgd(G - 1.

(e}

Filler malerial is oblained by quariz should be
free from dirt_unilormin nelure and size, harg &
resistant and should nol lose more than 5% of
ils weight atler being placed in hydrochloric acid
for 24 hours.

v, = 418(G, -1}d[37 x 70]

{b}
Q... = 38x10%lres/day = 0.417 m¥s
. i, = Ghours
Flow velocily, ’
v = 20T a7 x 109
h=
Capacity of lank
! V= 0,.xi
36x 108 x 107 %6
- 24hr
= 9000w’
We know that
» V, = Q/Bh
= Widih of tank
0417
o m————— 25m
8 417x10% %4
Now length of tank
V 9000 ~50
= 2Bxq ~0M
{d)

Alum requires alkalinity in waler. I it is nal
present in water it may be added from external

27.

38.

40,

42,

sources. Copperas is used as a coagulant for
raw waters that are nol coloured. For coloured
raw water it is not used as il does not give
salislactory resulls.

Scdﬁumaiwmnar:eredmaslhatmma:yaswe!l
a5 permanent hardness present in raw supplics.
Thisistherefore, videly used for treating boller feed
walers, whichpermit very low values ot hardness.

(b}
Velocity gradient,
i
Whee, p = 1x109Nsim?
V=3ms
G = 5005
P
So. 0= w3
So, P = 3x5002x 107
= 750W
o)

City supply = 15000 m¥/day
= 15000 % 10° liday
Chiorine dosage
= 05ppm
. Chiorine requirement
= 05x10%x 1500017 kg = 7.5 kg
Hequs:emem ol 25% bleaching powder
7.5
= E =30 kg
L)

o
i

= 17 m¥m?/day

_ 17 %1000 mm

T 24x60x60sec
= 0.197 mmisec

.. Perceniage of removal r

v, 01
= = 8 e 3t
g X100 = grg7¥100

= 50,76% = 50% {say}
{c)
Nature rather than quantity of ions is of prime

importance in theory of adsorption and charge
neutralization.



43,

46.

48,

49,

50.

{b}
1 mole of alum gives 2 moles of Al{OH),
i.e., 666 gm of alum gives 2 x 78 gm of A{OH),
So. 500 gm of alum will give
78 %500
= —2—’-(-36-%——» gm Al{OH},
= 117.12gmol A{CH},

{b)
s«&gmhmemmmm mm

- 413(3,4)&[3“?")

100
Vinrmis
dinmm
Tis lemperalwreofvalerin“C
1 ,
The common particles present in turbid waters
dohave a specilic gravity ranging between 2.65
for discreta sand particles to aboul 1.03 for

* flocculated mud particles. The particles having

specific gravily more then 1.2 can setlle easlly.
white the lighter panicies do nol sellle easily.

(b}

The mud from the almosphere accumulates on
the sand sutlace and may sink down inla the
sand bed. These mud balls go onincreasing in
size and weight and inlerferes with the upward
movement of wash water during cleaning.

(e}

The common dechlorinating agents are: Sulphur
dioxide gas {SO,1), activated carbon, sodium
thiosulphate (Na,$,0,). scdium meta-bisuiphate
{N2,5,0,), sadium su!phnte {Na,80,), sodium
bisulphite (NaHSO,), and ammonia as NH,OH.

{d)
Dissolved solids cannot be xemwed in rapid
sand filter. Holminth eggs, which range in size

. from about 10 mm o more than 100 mm, canbe

removed by many commonly used waste watet-
[reatment processes such as sedimentation,
fifration and stabifization ponds, However, some
helminth eggs are extremely resistant to
environmental siresses and may surdve usual
wasle water and sludge disinfection procedure.

s2.

83,

55.

56,

57.

Chlorine disinfection and mesophilic anaerobic
digestion,-for example, are nol ellective al
inactivatng many helminlh eggs.

{a)

When chiorine is added 1o water it forms
hypochicrous acid

Cl, + H,0 8125, HOCI + HCI,
Hoo! % H +0OCr

The hypochlorous acid is lhe most destruclive
and more effactive than hypochlorile tons
{OCt-). Tnws at high pH, HOC! dissociates into
OCJ fons and disinfection efficlancy is'reduced.

{d)

When ircn and manganase are present in
combination wilh organic matler, it becomes
difficult to break the bond between them and 1o
cause their removal. However, when once this
bond is broken, they can be removed. This bond
may ba removed either by adding lime, and
{hereby ingreasing the pH value of water lo about
8.5 to 9; or by adding chloring or potassium
pemmanganate.

{a)

For deiflueridation, ectivaled alumina and bang
char can g used. In Nalgoda technigue, alum
is added 1o lima or soda mixed water. Lime or
soda ensura adequale alkalinity. This lechnique
involves precipitalion, sallling and filtration.

{c

The most important factor conttibuting to the
siability of colloidal suspensions is the
excessivaly larga surfaca lo valume ratio from
thair very small size. The surface phenomenon
resulls in accumulation of electrical charge at
the pasticle surface,

)

In a claritiocculator, the chemical coagulant is,
first of ail, fed {either dry or in selution form) inlo
the raw water through the feeding device. This
mixlura is then thoroughly mixed and agilated in
the mixing basin, The 'floc’, whichis formed as a
result of the chemical reaction laking place in

58.

62.

the mixing basin, is hen allowed to consolidate
in the flocculation 1ank. The flocculated waler is
finally passedinlo Ine sedimenlalion tank where
thess llocculated panicles setlle down and gel
removed.

(b)
Ferrous sulphate consumption
_ 15mg/x 28000 miid 907 x 103
1000 {
= 2100kg/day

An aguivatent of FeSO, (139) would react wilh
an equivalent of 90% Ca0 whichis

2

55 = i
- Limedose = 2100x%1-313 = 470 kgfday
{c)

Higher 1he zela porenllal more stabla is the
parlicle.

63.

€4,

(a)
_ 0L, +Q.Cy
4T 0,+Q,
(180-25)0.033 + 22x8.7
= (180~ 25}+ 22
=1.13mg/L
(e)

Stream velocity = 5 milesfhour, hence it 1akes
30

5 6 hr lo lravel 30 miles.

Therelore,

24 =0.25 day

and 0}, = Obecavuse the siream is saturaled
(0.2)x{20} 102025 040025
= —— -
D= G0z € i
= 1.0mg/L
Tha dissolved oxygon 30 miles downsiream will

be saturation leve! minus the deficil, or
10-1.0 = 9 mgfl



