
TzuBHUVAN L]NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Dtvision
2082 Chaitra

Full illarks 60 
,

ffioo @ the self-cieansing veloerty rffi,,

? conatiitii-;;;;;$;f,1;!;a*o,ir.,d!iy##'i'i,l#fr{f{ff,!r!:j,!*;;;-i;;ciii;;ii;;--
{ Attevnpt 4ll questions.
,/ Tlte Ji"gures in the margin inrlicate Fuli Marl{s{' Assume suitable data if necessar,v.

15' Design a circular se1&er fbr a separate system flowing 0.6 full at peak con6itions to serve
a population of 1,90,000 wittr a per eapita water supply of tr25 ipcd" Ihe sewer is to be
laid at a gradient of 1 in 500. Assume, 800/o of witer supply contributes for sewage"
Adopt, peak factor af 2.5 and Manning's roughness coefficieni of 0.013. Aisa check for

Define wet weather and dry weather flow in sower system.

List the type of microorganism based on carbon source.

why storm water regulators are comm.only used as server apputenance?

lnterpret the higher and lower value of rate constant (K) in the BoD equaticn.

What are the steps involved at removing pollutant in Sequencing Batctr Reactor (SBR.)?

lnterpret the n-reaning of 10% sludge rvith an example.

A storrn sewer drains a eatchment with inlet time (overiancl flow time) : g rninutes;
length of sewer line : 600m; velocity in se',.ver : 1.0m/s. Calcuiate the total time cf
concentration to the cutlet of the sewer. Interpret vor_r anstver.

9. Explain bacterial metabolism processes highlighting the waste removal mechanisrn.

10. { factory pdrrces an a-vg1ag9 of 250MLD of wastewater per day, with BOD5 (at 20oC)
of 1500mg/L. Compute the BbD equ'rvalent population given thai the per capiia BOD;
(at 20"C) load is 80 g/capitalday, Also, Interprit yo* answ"r. -<_

ll.Identify the operational problems of the activated sludge process and provide possible
solutions for each.

12. Describe the pollutant removal mechanism of an anaerobic baffled reactor.

13. As an environmental engineer, how would you evaluate if an anaerobic sludge digestion
process is functioning properly?

14. Discuss in brief about the working mechanism of a septic tank with a neat sketch.
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16. A *ity discharges i500 L/s of sewage into a streain ix,'hose minimum flow is 600 L/s. The
sewage BODs is 240 rng/L and strearn BODs is 3 mgil. The ternperature of both waters
is 20'C. The DG content of the stream is 90% of saiuatioir and **ug* has zero DO. If
the minirnum IIO in the stream must be 4 rnglL, calculate the rfquired degree of
treatrnent. Use K,: 0.1 day-l, K2: 0,3 day*l" and saturation DO atZfr"i = g.lV mg/L. If
required, the Streeter Phelps equation is provided below;

t#:o-' =* L6(1 * (,( * i) -,&)f ; fu: R/K terms used in the equatir:ns have usual
meaning"

i?. Design a "standard Rate 'llrickling Filter" to treat 5 MLD of sewage initir a BOD of
74A mglL. The finaX. efflueflt tsOD should not exceed 35 rug/L. Assuile organic loading
rate: t)"25 Kg-BCID&n3/day, Assume hydrauiic loading rate i z.r#i*11a. t6l
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1. Explain the sig*ificarce nf sanitation within the WASFI fram*rvork.


