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Note: 1) Attempt any five questi K\
fot ara met @t TR
11) All questions ca Qua[ marks.
aift woAt & 3
1) In case of any doubt or dispute the English version
question should be treated as final.

foredt oft wep & g arean faare & fRfy o anish wmet
& W9 B T JFT AR

1. a) Discuss the important factors which affect the per capita
demand of water supply.
wer 3ngfet & ufey @fdm smasawar B gwfda w1 9
HEcaqul PRI R TGl T

b) Inatown,ithasbeen decided to provide 200 litre of water

per head per day in the 21 century. Estimate the domestic
water requirement of this town in the year AD 2000 by
projecting the population of the town by
1) Arnthmetic Increase Method;
ii) Incremental Increase Method:
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213 eremedt  vap arew , vy R 200 sftex STt gl WA
R WG I a1 Fotg fRr mar ¥ R &Y e @
A TR a 2000 7 FH AR HY o ur Y A@FDdl

P AT i B

1) 3 afg faf g

i) 3feeha afy faf
Year Population
(T¥) (SFreE)
1940- 2,37,98,624
1950 4,69,78,325
1960 5,47,86,437
1970 6,34,67,823
1980 6,90,77,421

2. a) Writea note on common impurities found in water.

et § UTg ST gTell S srgfaal o e ford

b) Describe in brief various tests conducted for chemical
examination of water (minimum 4 tests).

Tl & IgAtiE geieor & fRre st fer e faft=
gdeor @1 Aferd 7 guiF ) (g 'R &)

3. a) Describe the process of sedimentation with coagulation,

as adopted in water treatment plants. Include in your
answer the factors affecting coagulation also describe any

two commonly used chemicals.

SHTEe a1 sawred S wikr o qui @R, Sk e o
SUaR G4AT 3 Sga fasn S §1 3 SR N SHEe B
T Bt aTot DRI b T fel a1 A ot o v
B
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A coagulation-sedimentation plant clarifies 50 million
litre of water per day. The raw water has an alkalinity
equivalent of 4 mg/l of CaCO;. The filter alum required
at the plant is 20 mg/l. Determine the filter alum and the
quick lime (containing 88% CaQ required per year by the
plant. Use the following molecular weights:
Al=27;8=32;0=16;H=1;Ca=40;C=12).

Uep SHIGE - 3aHIeA T3 Hid feA 50 Pifer sfter avft &
oy Al B e O § CaCO, & 4 me/ld aER
mﬁlﬁﬁaﬁznmgﬂﬁﬁ@ﬂ 6 snEgaE g1
fiheeR fheatt otk = = g1 AT 99 88% CaO
Yo ) T PN AR T IR
Al=2?;5=32;07&%H= 1;Ca=40;C=12).

Describe 5 typ@ sewer appurtenances in detail.
iR & o TR ot RRaR @ avf )

A population of 30,000 is residing in a town having an
area of 60 hectares. If the average coefficient of runoff
for this area is 0.60, and the time of concentration of the
design rain is 30 minutes, calculate the discharge for
which the sewer of a proposed combined system will be
designed for the town in question. '

(Assume per capita water supply = 135 Ipcd; and 80% of
water supply is converted into sewage).

30,000 &t 3Tt 60 gFRAR & & a1 e ¥ vt &1 af
59 & & for argang 1 sitwa T 0.60 2, IR aRa &
ThouT o TG 30 e 2, o o9 Fide f o Y
foreds ferg e gara someft & wftar ) e F Ry o
o @ ferg fEme fmam smom)

(wfer el arft &1 3 = 135 Iped 7F oF; 31k 80% TFY
&t angfef e F oRaffa & wwft 21)
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5. a) = Write short note on disposal by dilution. Draw a neat sketch
of Oxygen sag curve with labelling and also explain why
oXygen sag curve is important?
fer % amag ov wfaw e ford) ewfem & AR
Ao a5 ol U T AN a8 UE g8 Wi 7t
fop sifafter I aw mrergef @t 27

b) The BOD; of waste water is 150 mg/l at 20°C. The K

value is known to be 0.23 per day. What would BODj be,
if the test was run at 15°C,

3TITRrE St &1 BOD; 20°C W 150 mg/l 81 K &1 A 0.23
wifer o 9 ST 1 BOD, st i), af2 adteror 15°C W
feam g

6. a) Design arapid sand filters for a city having a population

of 2,00,000 with rate of water supply 150 lpcd. Assume
the rate of filtration is 4000 l/h/m?.

wh T T fheey Romga o afe w8 & sy
150 Terd g &t SR &F [ 2,00,000 it smard el T
& fow 81 o 6 Freges & 23 4000 Vh/m? B

b) Intwo periods of each of 20 years, a city has grown from
30,000 (P, at ty = 0) to 1,70,000 (P, att, =20 years) and
then to 3,00,000 (P, at t, = 40 years). Determine
i) the saturation population;

ii) the equation of the logistic curve;

iii} the expected population after the next 20 years,

20 asT & afe T 91EX 30,000 (Py atty=0)J 1,70,000 (P,
att, = 20 years) 3R fR 3,00,000 (P, att, =40 years) &
T 1 S

i) g S

ii) cifIRees deb BT IRl

i) 3RTeT 20 ST & A1E S FEEN
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7. a) Describe the various considerations to be taken while
planning and sitting a waste water treatment plant.

SUf3E Fel ITUR FaH I ASHT 7 3R A IR T
JaT 9 aret fafts RaRi @ avf
b) List out the various forces responsible for filtration
processes. Determine the expanded depth and backwash
velocity for cleaning a filter with granular sand medium of
size 0.4 mm, with a specific gravity of 2,65, depth of filter
0.67m with porosity 0.4, and filtering velocity Sm/hr. the
shape factor ¢ is 0.85 and the porosity of expanded sand
is 0.7.
e wRmTal & o fm@%ﬁ it o tteg Y1
2.65 1 e fafdre e G4 s 0.4 fd. & TR
¥ & O ¥ U 5 & fore fawaiRa mavg
3R ey an s, fiheer &t 18932 0.67 m,
0.4 3R am 5 Hiex/HeT 81 AP RS 0.85
2 sk fawaRa a 3w 0.7 21

8. a) A citydischarges 1.25 m*/s of wastewater into a stream
whose minimum rate of flow is 8.0 m%/s. The velocity of
the stream is about 3.0 km/h. The temperature of the waste
water is 20°C and that of the stream is 15°C. The 20°C
BOD; of the wastewater is 250 mg/L and that of the stream
is 2 mg/L. The wastewater contains no dissolved oxygen,
but the stream is flowing with saturated DO concentration
of 9.2 mg/L. Saturated DO at 15°C is 10.2 mg/L. At 20°C,
de-oxygenation constant (K) is estimated to be 0.3 per
day and re-aeration constant (K,) is 0.7 per day, Determine
the critical oxygen deficit and its location. Also estimate
the 20°C BODj; of a sample taken at the critical point.
Use the temperature coefficients of (8) 1.135 for K, and
1.024 for K.

(6]

T TR 1.25 m¥/s SRIE Set B T URT A Fafed P

2 Riryent TaTg B AT <R 8.0 m?/s &1 YR 1 AT SO

3.0 6. /eier &1 Safdre Siet 1 AR 20°C § 3R TR

AT 15°C 21 3mfdre wiet @l 20°C IR BOD;s 250 mg/L
2 3R URI 1 2 me/L &1 arafdve STt & o gferet SRt
781 2, AfRFT URT 9.2 mg/L 3 Wgd DO FebrgoT & TR T8
& #1 15°C W FgH DO 10.2 mg/L &1 20 fift v
R, S-aieforted fRRIE (Ko o1 3 i 5703
3R G T RRias (K,) 0.7 i R 1 shiftep Sffafirt
Od IEF T 1 Prufor ) A & Agegy famg W i
¢ T & 20°C BOD, &1 S aimgg! Ky T K, & o
QAIGHT o7 &1 1.135 a2 1.024 F1 S9N R

ek e e ke o
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