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must ?@e gaih@nﬁ_ to plan it.

a) The proposed water supply scheme must to be designed to serve the 'pi”@ﬁ@ﬁi as well
. as future population. List 4 other factors (excluding the population), which should be
considered in calculating the projected water demand for this community.
[1.0 Mark]
b) - A stream called ‘A’ and groundwater have been identified as the potential water
sources for the above water mp?h scheme. Table Q1 shows the average
concentrations of the key water quality eters of groundwater and the stream.
Draw a schematic diagmm ofa pas&zbie treatment train for each of the stream ‘A’ and
groundwater, considering the engineering, economic and energy factors. Explain
briefly the reasons for the selection of unit operations in each treatment train,

Table Q1: Average concentrations of water quality parameters

I Turbidity, Fe, Mn, Total Coliform, | Fecal Coliform,
b NTU meg/L | mg/L | MPN/100mL | MPN/100 mL
Ground
4 3
Water 6.8 5 g 4 0
Stream-A | 7.2 55 3 1 85 10
[5.0 Marks]

c) Assume that the above proposed water supply scheme will only supply water for
domestic uses, and the per capita water demand is 110 L/capita/d. Calculate;
i) the maximum daily demand, and
it) the maximum hourly demand for this water supply project.

[2.0 Marks]
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he coagulation process. elocity gradient and the hydraulic i
ime will be 900/s and 30 s re gpem ively. Assume that the ;ﬁ@w is mbuirm insi d@ the
mixing basin, and the absolute viscosity of the water is 0.00131 N.s.m2 at 10

o

fe ¢
P

i)  Determine the possible dimensions for the mixing tank
[1.5 Marks]
i:i), ii’a.iﬁz late the power requirement (in kW) for the mixing tank.
Assume that a iwbme Wﬁh a gﬁaf speed aﬁ 125 rpim, and an zmpdi@ @:ﬁ.;iam of

o5
%8 13 1o the 1e

LS s 1 180 LT J J i - g £
diameter. Check the g@mt}a%muﬁy of ‘iﬁe “%:urbm@ dmmszer with ﬁ:xe %mk
dimensions. Following equation is applicable for the power imparted to the
water by turbine mixers:

For turbulent flow, P = §§ p.n?. D5

&y

= velocity gmdz’gni" gt

= volume of water in the mixing tank, m3
u = absolute viscosity, N.s.m2

P = power requirement (W)

k = Impeller constant

p = mass density of the fluid (kg/m?)

D = digmeter of impeller (m)

n = revolution per second (vev/s)

o

"{2

¥

[2.0 Marks]
ili) According to the jar test and a pilot plant analysis, the optimum coagulant dosage
is 20 mg/L at pH 6.8 for raw water of the above water treatment plant. What is

the monthly alum requirement for this plant?

[1.0 Mark]
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[1.5 Marks]
or water treatment with a water flow rate

_f m:%:af*m'% water is 1
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needed for the backwashing
pent for backwashing. Desigr ﬁ ter bed

2.5 Marks]
Explain briefly why Rapid Sand Filters are more popular over Slow Sand Filters even
though slow sand filters usually produce high quality waters in terms of physical,
{:hgmcaﬁ and bacteriological quality.

[1.0 Mark]
Figure Q3 shows the chlorination curve for the water treatment plant in Q3(c). It is
expected to Ma;m in 0.8 mg/L of free chlorine.
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Figure OQ5: Chlorination curve

Determine the daily requirement of the chlorine for the disinfection process of
this water treatment plant.

[1.0 Mark]
If the disinfection is in the form of hypochlorite powder that contains 70%

available chlorine, h@W marny kﬂ@grams of the hypochlarite powder are required
by the treatment plant per month to treat the water?

[1.0 Mark]
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Determine the sludge vo

3

ii.)  Determine the sludge vgﬁum@ after dig@%h@“@ reduces the volatile solid
content by 50 percent decrease the moisture content to 90 percent,

[5.0 M

Aay

6 &) Name two wastewater pafam@%ﬁfé elonging to each of physical, chemical and

ging
biological wastewater characteristics
[2.0 Marks]
b) What is the objective of the recirculation system in a complete-mix activated shudge
process?

{Z{E Maszg]
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ares; (i) number of bars; (iii) width and hezg:hz‘ of the screer; e\w} the mﬁaﬁi ?ﬁmd loss
through the scree; and (v) head loss when the screen is half clogged.
Table Q6: Operating data

Flow rate L/d 80 x 106

Bar widih cm 1

Clear spacing between the bars cm 5

Initial channel width m 0.75

Veiecviiy of the flow through the m/s 06

opening of the bars

Gravitational acceleration (g) m/g? 9.61

[6.0 Marks]

Page5¢0f 6



Equations to be used in the calculations

Ir e 3 &3 . ?”“Zi
kaer = ki@zo (1.056)
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Qo= o7 Qw
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Recirculation ratio = i@; U=V~ ) -
Jg (s +w)

V2 -~ Uz\%
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n Aper — Ag i Aper = Ag
Area of bars  Area of bars
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