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WASTE WATER ENGINEERING

Full Marks 100
o (60 marks for this part)
‘Use a separate Answer-Script for each part ‘

- Part-l
Answer all questions

T _ (Assume any data, if required, reasonably)
[Selected:( ass teacher 31gnature) CPHEEO Wastewater manual graphs (ﬁgure) are allowed]
: : [Prov1de sketches wherever possible]

! Answer the followmg S - ' (4x3)=20

L DiSCU.SS about the quantitative envnronmen’[af impact assessment

L : :Deduce the reIatlonshlp 1/8. =Y U - kg with usua] notations for actlvated sludge process

m. iscuss about the: Twm~p1t Pour Flush Latrmes _ 7 . , / \_
v. ::Dem,tr_;:f :eanqn for reducing the energy co.nsumptlon in NBOD in biological treatment of wastewater.
- ! 1¢ design ic_ensi_deration of septic tank as per CPFHEEO manual.

lan _andflongi‘t}Udinal seet'ion of a (1IW+18) system of velocity eontrol grit chamber.
Dfaw atyplcalﬂew diagram of Muhieipal wastewater treatment plant including sludge management,
Des;gn a~bar rack screen chamber system (1 workmg + lstandby) for a peak flow. Given — average flow =

507 MLD‘ Peak factor = 3; Dépth of incoming flow = 1. 05 m; Incommg velocity =1.18 m/s; Width of
rectangular bars = 10mm; Depth of rectangular bars = 50mm; Clear spacing between Vrs\?@m

'Coefﬁelemofexpansxon 0.3. With thls data, design the bar rack; actual depth of flow and velocity before




Qs

es the process mechanism of aerobic attached growth system. In which condition

DeSIgn a low rate anaerobrc digester from the following data. Amount of influent sludge is 125 mr 3d

having 3% suspended solids. The approximate % of volatile matter in the influent sludge is 70%.

' Appr oxlmate % d1gestior1 of volatile matter is 50%. Assume % of solids in the digested slu ({g is 5%. Gas
neration per kg 1ge‘;‘te\cismdg

‘uctlon of volatile matter is 0.9 m®. Find out the volume of the

i, volume of the digester considering sludge storage during ramy season, volume

the volume of methane
510

Fmd out the folIeng des:gn requirements of a conventional dctlvated sludge process from the given

data, Avel age mf'low ot raw wastewater is 70 MLD havmg BODs of 260 mg,/l and suspended solids of _

430 mg/l Mmlmum and maximum temperatures are 18° C and 32° C. Primary sedimentatmn tank
efﬁe;ency for BODs and §uspended sohds removal are 30% and 70% respectlvely In primary and

secondary excess sludge solids concentrations are 4% and 1%. Assuming the MLSS concentration within

a range from: 1950 to 2050 mg/l, ﬁnd the aeration tank volume, excess sludge amount, amount of sludge :

rec;rculat:on amount of total sludge generated and SVI and SDI of the mixed sludge
‘ 14

' S
:l-.-'!, i

_ Draw a typwal sketoh (pian and section) of two compartment septic tank showing inlet, out[et pamlmn' :

pulatlon over 50 Descrlbe the Karnal Technology ofseptage management. -

De31gn a Waste Stablllzatton Pond system in India with an anaerobic pond followed by a facultatlve
pond Wastewater mflow is 11000 m*d having BODs of 380 mg/l. The design temperature is 25° C and
the net evaporatlmn rate is 5 mm/d. Comments on the effluent quality after facultative pond if the treated
efﬂuent

G .ds:to meet the BODs d1scharge standard lf the BODs removal efficiency o he maturation

4hab to be d,lscharge in the intand surface water. Also comments on the requj ﬁ-e.tKothhe.
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Part-l_l‘

Answer all Questions. Answers should be brief. Any reievant data may be assumed, if necessary.

1. Answe‘r‘the followihg quesfions very briefly:
-aj Define waste water (WW).
b) - 'Why is separate sewerage system preferred?
c) How is design frelquency sei_ecte'd to calculaté. design stofm water runoﬁ":f’
d_)‘ When is time of concentr;\tion equal to inlet time?
e} Wﬁat should be the minimum d/D (notations ha.ve usual meariihg;) for designing a sewer and why?
' o ' 2X5=10
2. An#wer thé following questions very briefly: |
| a) .N_ar"ne a physical-WW ﬁharacteristic and its sig‘nifiéance.
\'f - 'b) Name a chemical WW ‘characterisfic and its significancé.
c) .' .What isa chemorheterbtrpphic orga.nism?
d) What is 1% stage BOD?
| @) ~ Whatis syﬁbiotic algal bécteria! WW tféatment?

2x5=10
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‘Use separate answer script for each part

(Part | 60 and Part 11.40)

Part-1i
3. a) How is waste treatment placed in the pyramid of Hie'r‘archy of Waste Management and why?
b) 'Calculate the velocity of flow and dlscharge in a sewer of circular sectlon having diameter of1 meter,

laid at a gradlent 1in 500 Manmng s coefficient of roughness may be taken as 0. 012. Assume that the

sewer runnl.ng half full. 4+6= 10

~ Or
4.  a) Discuss different methods to caleUlaté grou'nd-Water infiltratien.
' ‘:b)_ ' For a sanltary sewer foilowmg data are given: |
(i) ultimate peak ﬂow-SODIps (i) present peak ﬁow~400%ps {iii) d/D at u!t|mate peak flow may be assumed. as-O 8
(iv) n=n"=0.013 (v) diameter=1. 05m | | |
Find's, V, @ and v at ultlmate ‘peak flow and v for’ present peak flow. Comment on your result. Notations have
| ‘.thelr usual meanmg Develop the relevant equations from Manning's Equatlcn if needed Followmg table giving

hydraulic properties of circular section (n=n") may be required.

4/0 w7 aa

0.9 1124 .. 1.066
0.8 1.140 , 0.988 .
0.7 1.120 . 0.838
0.6 1.072 0.671
05 1.000 . 0.500

10
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5 a)
b)
¢)

6 a)

Us.e s'eparéte answer script for each part
{Part160 and Part]l 40) |
Part "
Mention utilities of COD test with respect to BOD test.
What is Theoretical Oxygen Demand {ThOD)? What is its utility?

Compute the ThOD of a WW S‘ampie that cantains the followings:

(i} glucose = 200 mg/L (ii) benzene =25 mg/L - C 24345510

Or
Compare ThOD, BOD, BODs, COD and TOC
The following data have been obtained from a. WW characterization:

BODs = 500mg/L ~

K(base e) =0.29/day |

NHs = 80mg/L

Estimate total quantity of oxygen in-mg/L, that must be furnished to completely stabilize the WW. Also,

Calculate the COD and ThOD of the WW sample. ' - 3+47=10






