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Answer all the following Ouestions (assutrre any missing data)

Ouestion (Il

a) Define tertiary wastewater tleatment and its obiectives" " '

b) Differentiate Nitrification fi otl Denitrificatiou' ' ' ' ' ' '

c) Differentiate clisinfection from stelilizatior-r

d) What are the most common clisinfectants?"

Ouestion (2)

G iven t l rene twor . ks l rown inF ig . l . t he i r - r t . l owa tA(L /s ) .and

(L/s). Using Hardy Cross methocl' find the flows in the individuai

(only two trials are required) " ' " " '
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Ouestion (31 l2sl

(a) Meltion five difl-erent rnethods for prediction of firtr-rre popr,rlation - . .. (-i)

(b) The fol lowipgtable showsthe popr,r iat ion in nri l l ior-rs of zr cotttrt t '1'clLrr i t tg the -r, 'eals

1950 - 2010, in ten years intervals. . .  "( l t) l

Year l  950 I 960 1910 r  980 l e 9 0  |  2 0 0 0  I  2 0 r 0

Population

(ni i l l ion)

23 .2 3 1 . 4 39.8 50,2 62.9 T6 9l

1) Find the equation of the

2) Estimate the PoPulation

Knowing that :

least square parabola fitting tl.re clata.

i n  2050  &2070

IY - aN + bIX-I cIX2

tXY - aIX r-bIX2 I cIX3

IXry - arXr -r- blXr r cIXl

Ouestion (41 [2s l

a) Draw Oxygen Sag Curve showing all conponents ancl parameters .. . i I 0 )

b) Wastewater dischalges to a rivel resulting initial BOD : i2.0 mg/L ancl DO - 7.0 rng/L

Calcr-rlate the critical time and location downstleam tbr minimum DO? ' . .' (15)

Knowing that:

- Deoxygenatiot-t const3111 : Q.l /dav

- -{r'erage flow speed: 0.3 m/s

- ̂ \r'erage river depth: 3.0 m

- Saturated DO : 9.1 mglL

- \eglect temperatt lre conection.

Use the tbllou'ing fonnulas:
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This exam rreasures the following lLOs

Ouest ion Number Qr O) -z Q2-b Q3-a Q4-a Q2 Q3-b Q'l-a
(.)l (.)--l -Lr (l j l- l l

Skills
a l - l a l - 2 a l  - l d l ' L b2- I b2-l b2- | c l - l c l - l c l - l

I(nowledge &Understand ing Slti I ls Inte l lectLra l  Ski l ls Plo f 'essiorral Sli i  I I s
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