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SECTION "A''

purpose ofcleaning the sewer lun
a. syphon b. spillway

ctions mainly by
c. capillary

BOD represents
a. pollution strength ofa waste
b. pollution strength of inorganic fraction ofwaste
c. pollution strength oforganic fraction ofwaste
d. pollution strength ofbiodegradable organic fraction ofwaste

Low COD to BOD5 ratio indicates
a. high inert fraction
c. high biodegradable fraction

in wastewater.
b. low biodegradable and inert fraction
d. equal biodegradable and inert fraction

F. M. :20

[20Q.xl=20marks]
Choose and encircte the most appropriate option from each set ofchoices
I . Sewerage is

a. collection ofsewage
b. collection + conveyance of sewage
c. collection + conveyance + treatment olsewage
d. collection + conveyance + treatment + disposal ofsewage

The quantity of sanitary sewage entering the sewer would
of water supplied.
a. be equal to b. be greater than c. be less than

If a sewer of diameter 0.6 m laid at a gradient of I in 400 runs half full. Then the
discharge through sewer will b._. Use Manning,s formula taking N=0.012.
a. 0.371 m3/s b. 0.371 m-A c. 0.41i m3/s o.-o.s:g mj/s

which of the following sewer runs fully and under the pressure higher than the
atmospheric pressure?
a. lateral sewer b. depressed sewer c. trunk sewer d. outfall sewer

5. The flushing tank which holds and flushes the water to the sewer automaticallv for the
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the total quantity

d. have no relation with

action.
d. inverted syphon

8 The technique of overland runoff lor disposal of sewage by land treatment
when
a. soil have good absorptivity b. sewage is from household
c. sewage is from industries d. soil have poor absorptivity

The change in concentration ofpollutant with time in natural stream is due to
a. advection, dispersion and conversion b. dispersion and conversion
c. advection and conversion d. advection and dispersion

9

is applied



10. Primary treatment of wastewater uses
a. sedimentation b. skimming 

-.. 
uoutio"

High rate trickling filter is the
a. suspended growth anaerobic process
c. suspended growth aerobic process

The_end products produced during the secondary treatment of wastewater under aerobic
condition are
a. CO: and biomass b. CO,
c. CH+, COz and biomass d. CHq and CO:

b. attached groMh anaerobic process
d. attached growth aerobic process

The combination of wSp's suitabre for the treatment of wastewater with higher strengthof organic pollutant is
a. aerobic pond + facultative pond b. anaerobic pond + m21u1a1i.r r..6c. anaerobic pond * faqultsliys pe16 d. aerobic pond + an2s1661s p6n6

In which type of ASP alr the steps of the activated sludge process occur in a singlecomplete mixed reactor?
a. Extended Aeration ASp b. Contact Stabilization ASpc. Sequencing Batch Reactor d. Oxidation Ditch

The major function ofrecirculation in high rate trickling filter isa. maintaining F/M ratio b. dilution
c. maintaining MLSS d. maintaining MLVSS

which of the following forms of nitrogen conversion happens during the denitrificationprocess in wastewater treatment?

tank.

d. digestion

ll
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16.

a. NO, converts to NO;
c. NO3 conuerts to N2

17. Septic tank involves
a. sedimentation alone
c. sewage aeration

18.

l9

20. Sludge conditioning is done to
a. increase the solid content in
c. stabilize

NH; conuerts to N0,
N0, converts to N0:

b

d

How does a pit latrine works?
a. Separates sludge and scum from the liquid wastewater.b. Holds faeces and urine in a pit until it can u.."*"r"i r* rrfther treatment.c. Mixes air l.o speed up the briakdown of waste.d Allows faeces and urine to flow directly to a drain fierd fbr bacteria to continue theirwork.

A wastewater. treatment prant treats^ 35,000 m3lday of wastewater with an influentsuspended sorids concentration. of 500 mg/l and u.tti"*, u g5% ,",norur efficiency inPs!_,[11nn.*imate daily production of ;im;; ;il;;; "
a. l7.500tons/day b. 14.875tons/day' 

".+.liitirr)i^y d.2.625tons/day

b. sludge digestion alone
d. sedimentation as well as sludge digestion

sludge.
b. decrease the water content in
d. improve dewater characteristics of
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Assume suitable data where necessary. Sone usefut information/formula are provided at the last.

SECTION "B"

9. Discuss briefly (ANY TWO): [2 x 2.5)

[7 Q. x 5= 35 .rrPt,
Attempt ANY SEVEN questions.

t. Ioy will you quantif the totar wastewater flow through the combine sewer for its
design? Explain the process in brief. 

[5]

2. Find the minimum velocity and gradient required to transport coarse sand through a
sewer of I m diameter with sand particres of l mm diameter and specific gravity ofi.60.
Assume B:0.05 and f = 0.02. Assume the sewer runs at 0.6 of its depth. r-at" urnnin!;.coefficientN=0.012. 

t5l

3. List out the key differences between BoD and coD of wastewater. For a wastewater
sample, BoDs for 30" c is 160 mg/r and is 80 % of the ultimate BoD. what fraction of
ultimate BOD remain unoxidised after 16 day at 20. C. l2+3)

4. What do you understand_ by grit chambers? Why it is necessary to provide a grit
chamber? Explain the configuration ofa grit chamber with the help oineat figures. ijr

5. Explain how the biological treatment of wastewater functions in removing pollutant from
the wastewater in brief. Describe in brief the various types of reactor ised during the
biological treatment of wastewater with the help ofappropiiate figures. iZ*lt

6. Exp_lain how trickling filter functions during the treatment of wastewater with the help of
well labelled figures. 

t5l

7. Under what conditions will you recommend onsite sanitation for any settlement? Explain
one the most appropriate suitable option of it in context of Nepalese community witir the
help of well labelled figures. ?+31

8. why is it necessary to treat the sludge before final disposal? Explain the possible reasons
in brief. Draw the flow chart showing the various p.ocessei involved in the sludge
treatment and disposal. p+r]

a

b

c

Advantages and disadvantages ofcombined sewerage system
Conditions when manhole are introduced in sewerage system
Nitrification process
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SECTION "C*
[2 Q. x I0= 20 marks]

Attempt ANY TWO questions

10.

I l.

Draw a well labelled deoxvsenation, reoxygenation and oxygen sag curves. Brieflyexplain the denitrification oroJ.ss in removal of nitrogen from w;stewater. A stream withDo of 7. 4 mgit has a flow of l.7s mJA. BoD; ;i';?;i';;; ,"o*yg"n",ion constant of0 3 per day (base l0) at 20 "C. Ir receives *u".*","i*iiiiis".i""rg" oro.ss m3/s havingBOD5 35 mgit, DO 4.5 ms/t and deo*ygenation ."^,;;;';il. I per day (base l0) at 20'C The temperature of srJam is at t 5 ;6 and that of wastew"i", i, 
"t 

zo oC. The averagevelocity of flow of the stream is_ 0),0 m/s. C"mf"" ,i," bO level at point 40 kmdownstream. The saturation Do at 16 "C is 10.0;ri;;l u,iz".E o e.z rg/1. [2+3+5]

Design a conventional activated sludge plant to treat settled domestic sewage for thefollowing data:

l:lulati;n = t,25,000, per capita.sewage contribution = g0 lpcd, S.ttt.a r"*ug" AOO[rl9210 
-mgll, 

Eflluent BODs required = 20 mgll. Determine th. iolto*ingr,a. Influent flow and elliciency required
b. Volume of aeration tank
c. Hydraulic retention time
d. Volumetric loading
e. Retum sludge ratio
Take F/l\4 = 0.20, MLSS = 2,900 mgil and SVI = 95.

Draw a we' labe,ed cross-sections of verticar flow constructed wetrand and srudgedrying bed showing its essenriar componentr. e*pi.in r,-o*-L.r,o,iu. pond functionsduring the treatmenr of wasrewater witri ,r," r,"lp "i'*.ii'r"u"ir"ji[**. [5+5]

12.
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Useful

w
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7Gs - l)od,

I ". ..
Y = - R'/sS'/z

Yr = Lo (l - e-r1t) = Lo (l - 10-r.t)

K1 = K2sB(r- zo'c)

d may be taken as 1.056 for temperature range of20_30o C

L1=lo2- K't

o,:!41r-*', - e-R'tf +Doe-R't

D,=#[10-Kt - 10-Rt] + Dolo-Rt

t"=frrogrof [r- -."*]
Rr = R2o 1.024?-20
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