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Answer all the following Questions (assume any missing data)

Question (1) [20]
a) Define tertiary wastewater treatment and its ODJECHIVES......oovmvvreirrmnnmne (3)
b) Differentiate Nitrification from DenItrifICatION. ..o vveaneneeeeee e (3)
¢) Differentiate distnlection froum SErlZatiOn.. . mucarsseemmmcsns s s (5)
d) What are the most common AISITECTARES . e e veen e vmnpnsmsmmmmas 03 s e s e (5)
|30}

Question (2)

Given the network shown in Fig.

(L/s). Using Hardy Cross method, find the flows in the individual pipes comprising the network

1. the inflow at A (L/s). and outflows at B, C. D. E and F

(only two trials are PEQUIFEA) . evesmreemeres e (30)
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Question (3) [25]

(a) Mention five different methods for prediction of future population ................ (D)
(b) The following table shows the population in millions of a country during the vears

1950 = 2010, in ten years INTEIVALS. .......umrumessesnshassiorsssissssummms s conyarssenss (20)
Year 1950 | 1960 | 1970 | 1980 *1 1990 | 2000 2010'1

62.9 76 92

Population | 23.2 | 31.4 39.8 50.2

(million)

|

la ﬁt't'ing the data.

|
1) Find the equation of the least square paraibo
2) Estimate the population in 2050 & 2070
Knowing that : TY = aN + bEX + cIX
£XY =aZX + bZX’ +cZX’
SX2Y = azX? + bEX + eIX

Question (4) [25]

a) Draw Oxygen Sag Curve showing all components Al PETAMBEES. o »sxwessvsa s 10)

b) Wastewater discharges to a river resulting initial BOD = 12.0 mg/L and DO = 7.0 mg/L.
Calculate the critical time and location downstream for minimum DO? .. (1)

Knowing that:

- Deoxygenation constant = 0.2 /day

- Average flow speed = 0.3 m/s

- Average river depth =3.0 m

- Saturated DO = 9.1 mg/L

- Neglect temperature correction.

Use the following formulas:

351
Kj = 2o
H=:=
1 Kz o A '—.'z":llj
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nd— . M il Lo

End of Exam - Good luck

This exam measures the following 1LOs

Question Number | QI | Q2-a Q2-b | Q3-a| Qd-a| Q2 | Q3-b | Qi 02 | 030 | Qib |
Skill al-1 | al-2 | al-1 | al-2 | al-2 | b2-1 | b2-1 | b2-I cl-1 | cl-1 | cl-I
B Knowledge &Understanding Skills Intellectual Skills ~ Professional Skills
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