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GAN{'AT UNIVERSITY
B. Tech. Semester - VI (CryH,)

Rcgular Exarninafion * May/.Iune : 20t4
2CI- 605: Environmental Engineering - trtr

Time: 3 Hours Total Marks: 70

Instmctions: - ii) Answer to the two sections must be written in separate ansrver br:oks.

{2) Figures to tlre rigirt indicate full rnarks.
(3) Assume suitable data if requirecl.

Seciion - tr

1 (A) Assuming suitabi* crit*ria, design a primaiy circular setlimentation tank ta treat domestic (12)
waste"watcrr'llow of a town having 6. 00,000 iropulation.

OR
i tA) Assurning suitable clata, r-lesign iln appioach channel for 30 MI-D rnaximum f1oq, of clotnestic (5)

r,vastewater.

{ts) Assuming suitable criteria design a sirL:en chamber to ireat a rnaximum flow of 0.18 m3ls of t7}
dornestic wastewater in each chamrel &orn apploach cirannel of Q'1(A)

2 tA] Assurning FlS4 ratio equal to 0.25 and hydraulic re-.idence time of 6 hours, ccl'rrpute the value of (4)
I\{LVSS to be maintained in the reactor,rt a conventional aciivated sludge plant designed to treat
5MLD settled rvastewater ivith 200mgil- of B{}D5.

o Daily rvasteu.ater flfu:tv,Q6 : 5|4LD
(.1 Infiuent BODs = 20Curg/1,
o Fifui rritio :0.25

o Hydrauiic reteniir;n tiine = 6 houi's

(,13) If 1,0 Mi,D flor,v of dcirnestic wastewater with settled BOD5 of 250mg/1. is treated in the (5)
conventicnal aotivated sludge plant renctor at 0.3 F/Nf ratio to obtain 85% BAD removal
efficienoy, estimate the net surplus sltirlge produced per day. r\ssunie suitable reaction constants.

(A) Enlist final disposal n'rethods of siudge. (2)

oR
2 (A) Assumins silitable criteria, Desigir a c*rnplete mix activated sludge prccsss unit to treat 24 (11)

h4LD of tlomestic wastewater. BOD5c{'settled vyastewaten to thc reactor is 250tn/L and desired
tsODi of treated effluent is 30mg/I-,

3 (A) Exprlain v,'ilh neat figni'e sh:dge der',zatering by ihe uss c)f siuclge drying beds. (6)

iiJ) Describe the follorving terms: (6)
(a) FiM Ratio(b) Yield r-,oefficient (c) Specific Olo*1h Rate (d) Half veiocit,v constant

ic) Discrete particles it) Detention time

Scction - XI

4 (i\) Statc ihc routine tesis cixried rrirt in the laboratories of rvaste-water and explain the significance i5)
ofeach oithern.

tlf) A2% solution of a sev,'age sample js inr:ubated ibr 5 days at 7AoC. The deplr,tion r:f oxygen was t3)
fiountl to be 4 ppnr. Detcrnlit:e tire tsOD of the se\,vage.

iC) Destribe rnariholes ancl rirop manholes rvith neat sketches. {4)
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OR

(A) Explain the impor-tance of deterrnination of solids in servage. Florv do you determine the

suspended salids in a given sample of rvaste vrater?

(B) In a test conducted for determining the relative concluctivity at 20oC, the period of incubation

was found to be 12 days. Calculate the percent of relative stability.

(C) Explain oxygen sag crlrve in detail.

(A) Explain, with the help of diagrams, vatjous t}'pes of plume behaviors.

(Bi A city discharged tg00 liters per seconcl of sewage into a stream whose minimum rate of flow is

6g00 liters per second. The ternperahre of sewage as well as water is 20o C. the 5 day BOD at

20o C for sewage is 200 mg/l and that of river lvater is 1 mg/l' The DO content of sewage is

zero, and that of strearr isgl%of the saturation Do. If the minimnm Do to be maintained in the

strsam is 4.0 mg1. find out the degree of treatment required. Assilme the de-oxygenation

coefficient as 0.1 anil fe-oxygenation coetficient as 0.3. [Saturation Do at zao C is 9'17mg/l]

(C) Write a detailed note on composting'
OR

S (A) Explain the source and characteristics ollthe following air pollutants'

a) LlYdrogen sulPhide

b) Carbon monoxide
c) IlYdrogen fluoride

d) Oxides oinitrr.rgen

(ts) The domestic ser,vage of a toun is to ire ,liscirargecl into a stream after treatment' Determine the ('*)

- 
maxim*rn pennissible effluent BoD ancl the percentage purification required in the treatment

plant, given the tbllowing particulars:

(4)
(4)

(3)

(4)

o PoPulation of toum : 50000

o DU,rF of sew-age : 150 liters per capita per day

o BOD contributian per capita : 0'075 kg per day

o Minimum flow of stream: 0'20 m cu' Per sec

o tsOD of streani : 3 mg/l

o N{ax. BOD oi'stream on dorttrstream : 5 mgll

(c) l\'rite a detaiied note on incineration of refuse. what are its advantages a*d disadvantages?

(A) Write a note on: (anY four)

tr Nitrites and Nitrates

2 SanitarY land fill.

3 Transportation of municipal solid rvaste

4 Pulverisation

5 Catalf-ic coilectors'

6 Cravitational settling chambers'
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