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Answer FOUfi Quesrlg$!

llPa..rnin" trt" nolum" of ttt" stonge tank requiled to provide the weekly demand ofa city with the

following data:

. Present population is 2000 caprta

. Design P€riod is 25 Y€ars 
^,. Annual rate of groMh ls J"/o

. i'"[" *t""io"' capita consumption is'9o]ivdly' '"^,. (10 maxks)

. it "*"o"otttt;t "an 
be fordasted using alithmetic methoo'

B:Asewasepumpingsration.serves:"fi :X.l'lr1i:J,fi:{frF:j!;1lJ:ifu li*ff
capia per hectare and rh. T::ll'1"jfi#',',".-io* ,u," or .u.t' pump and th(

^. ,{utv and the other is standDy uEtE"

betueen starl and stop levels "' '* *lo'"t'"tt"g 'n;^i,n"t 
number of stans tt t o:li"J:;lit'

check rhe detenlion lime at minimum tlow'

llrtnd *" .ut'lnurn number ofhouses that can be served by 200' 250 uPvc sewers at minimum

l*Ot"", i""tid* *" follo*ing design constraints and parameters:

"''" 
-.t'llni.urn 

nu'ning velocily at full flow is 0 75 m/sec'

:;';;;;"t* 
"xtraction 

250 livdav and peak factor =6'

.Assume 8 pe$ons per house .. ^,a ^rl1.'.. er diameter. (10 marks)

. Maximum depth at design flow shall be less than 2/3 of the sewer diamet

B: A settringbasin isde.**u..111::,il11;::11il:i,j;:,:::,#lil".,?l'il1,'liilliJiiil"*
removal obtained for a suspenston Y] . ^-, - -^^irv is 1.027 x l0I Pa sec
is 1.2 and the water viscosrry ls r 'uz

0.06 0.04 0.02 0.01
100

q.ig
l0

0.08 0.07

l5 40 70 93 99

welgnr [9!!]yllgie:::: _ -

o3: A: Using the NRC rbrmula ,o oalculate the effluent BOD5 of a two-stage trickling filter with

the following flows' BODs and dimenslons:

(15 marks)

. Q = 2000 m3/day

. BOD5 = 300 mg /lit ,

. Volume offilter no' 1 = 500 m"

. volume of filter no' 2= 500 m"

. Filter depth - 2 m

t tr= 1.25 ' b= I
(10 marks)



B: A sand filter with an effective size of0.6 mm and a uniformity coefficient of t'3 Find the ratio of

water used in backwashing to the production offilter ifthe late of filtration is 120 rn'/day and the

filter needs to be backwashed daily for l0 minutes dumtion (15 marks)

Q4:
A: If a waste with BOD5 of 300 mglit is discharged to a sheam at an average temperature of /JoC'

. What fraction ofthe BOD would be exerted in '10 days?

r How long would be required for the same degree of stabilization if the stream had a

temp"rature of30"C. Knowing that Kr =025ld^y at2O"C' (10 marks)

B: Design an activated sludge process (determine v, r and 02 requirement (kg/day)) to yield an

eflluent BOD5 of20 mg/lit and suspended solids of20 mg/lit The influent BODs is '160 mg/lit and

,f'r" *urr" no.' i. sOooirr/day. AssumeY:065, kr= 6 957.ut' 
'':12 

days' MLVss= 3000

mg/lit, VSS/SS=0.8, x'=10000 mg/lit. Assume any required data' (15 narks)

-i: A pump is to raise 120 m3/hr against a static head of20 m through a pipe 3000 m long'

Determine the most economical pipe size. Power cost is 8 cent/kw-hl, the pump operates 15 hrs

per day, the annual depreciation is 2.5%, the cost ofinstalled pipe is 40$ for 150mm' 48$ for

200 m;, 64$ for 250 mm and 72$ for 300 mm per meter length' Assume the overall pumping

e{nciency of65%. (C:120). lgnore minor losses. (15 marks)

B: The slormwater runoff in a gutter at an inlet is 60m3/hr. The transverse slope of the gutter is 1 5%

and the longitudinal slope is 0.3%. n=0.015. Gutter depression is 25mm' Determine:

o Required length ofthe curb inlet,

. The distance of water extension from the curb line'

e = 22.672 so s y8l3 (mr/min , m) (10 marks)

DeDth of flow in gutter, mm l5 30 60

Deplh ofdepression, mm 25 25 25

,Average capacily per m of length. m'/min 0.351 0.479 0.786
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