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Ll o"t"r.ln" th" uolut" of tt'" **Ju **u '" 
provide the weekly demand of a oity with the

'i"";'J.?llfr *,",t"n is 2ooo capita'

. Design Period is 25 Years 
^,. Annualrate of gro*n'1'-1:^,,-,.

. rer iupio oon"urnp'ti tt^'ool'',1fr;r,n, 
aritlmetic method. (10 mark'

. Future population can be forecaste

B:Ase$agepumpinsshrion,:**:::l1T';lrT;,:ff:{,:T:",":::r.ffi iH.'"J}"i*liIupi* p". r'-"'"'" *a tl: fl:::'i";;;'*"f,o* ,u," of each pump and rh'

;:,*:"Tl,lt":'::Ji"'.:i,t:i,f;ffi'^",i,'i"r '*'.". 
number orstans 

'' 
u tili"#;ii'"

check the detention lime at minimum tlow

o?: 
llat can be served by 200' 250 uPvc sewers at mlntmum

iltina trt" .*i,nut number of houses t

*adient. conside. rhe following design conslrainls and parameters:

" -- luititu. nutrting velocity at full flow is 0 75 m/sec

. o"".r" o* *ot* 
"xtraction 

= 250 lit/day and p€ak factor = 6'

. Assume 8 Persons Per house'

.Maximum depth at design flow shall be less than 2/3 ofthe sewer diameter' (10 marks)

B: A settling basin is designed to have a surface overflow rate of24 m/day Determine the overall

removal-obtained for a suspension with size distribution given, the specific gravity ofthe particles

is 1.2 and the raater viscosity is 1.027 x l0-' Pa sec'

(15 rnarks)

Q3: A: Using the NRC formula to calculate the effluent BOD5 of a two-stage tdckling filter with

the following flows, BODs and dimensions:

Q = 2ooo mr/day

BOD5 = 300 mg /lit
Volume of filter no.

Volume offilter no.

Filterdepth=2m
\= 1.25, 12: I

| = 500m3

2= 500 ml

W6ii[t ftaotion greater than size o/o

(10 marks)
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Answer FOUX Questions OnlY

Jrlo,u*no ttoon"u to provide the weeklY demand of a city with the

ll P"t"*in" tr'" uot'',n"

following data:

. Present Population
is 2000 capita'

. Design Period is 25 Yea$ 
",. Annual tale of gro$4h ls r7o'

. p"r 
"upio "onru.Ption 

is 3OOlivdaY 
r.ng arit_hmetic method. (10 mark)

. Future population can be forccast(

:""t"TJHil:IiT:;$:H"il"i-1"T,:TT'4,1n#i.)iiftiiiff;,J1*L"f ':#li:lT,iil ;;;.: ;"yy.. ::':,H""ffJil ;T ;iil"|"'Jili #ill, is 6 per hour A,so

between stan and stop levels ol tne pumP assu'rrr'rb irr*" '- - 
(15 mafks)

check the detention time al minimum llow

l?atno *" .ut,.urn number ofhouses that can be sewed by 200' 250 uPvc sewers at minimum

sradient. Consider the following design constraints and paBmerers:

.Minimum flushing velocity at full flow is 0'75 m/sec'

. Average per capita extraction = 250 lit/day and peak factor = 6'

.Assume 8 persons Per house.

.Maximum depth at design flow shall be less than 2/3 ofthe sewer diameter. (10 marko

B: A settling basin is designed to have a surface overflow rate of24 rnlday. Determine the overall

removal obtained for a suspension with size distribution given, the specific gravity ofthe particlgs

is 1.2 and lhe water viscosity is 1.027 x l0-l Pa.sec.

Particle size, mm 0.10 0.08 0.07 0.06 0.04 0.02 0.01

weieht fraction seater thut size o/o t0 15 40 70 93 oo 100

(15 marks)

Q3: A: Using the NRC formula to calculate the effluent BOD5 ofa two-stage trickling filter with
the following flows. BOD5 and dimensions:

. Q = 2ooo m3/day

. BOD5 = 300 mg /lit

. Volume offilter n o. | = 500 m3

o Volume of filter no.2-- 500 m3

. Filter depth = 2 m

. \= 1.25, 12: 1 (10 marks)



Br A sand filter with an effective size ofo 6 mm and a uniformity co€fncient of l '3' Find the ratio of

water used ill backwashing to tne production offilter if the mte offiltration is 120 rvday and the

filter needs to be backwashed daily lbr l0 minutes duration (15 marks)

Q4'e, 
ttu *u"," *i h soD5 of 300 mg/lit is discharged to a stream at an average temperature of 15oC'

. What ftaction of the BOD would be exerted in 10 days?

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

;;;;;;,tc' Knowing that K1 = o'2s/dav at20"c'. (10 marks)

B: Design an activated sludge process-tdetermine V' r and 02 requir€ment (kg/day)) to yield an

emuent BOD5 of20 mg/lit and suspended solids of20 mg/lit' The influent BOD5 is /60 mgi lit and

,n" *"st. n"* i" tOOO 
"m3lOay' 

lssume V= 0 65' kd= 0 05/day' 0"=12 days' MLVSS= 3000

.rrtn, urrrra=O.*, x.=10000 mg/lit' Assume any required data (15 marks)

Q5:
,ir n pu.p i. to .uir" 120 mr'/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-hr'lhe pump operates 15 hrs

per day, the annual depreciation is 2'5yo, the cost ofinstalled pipe is 40$ for l50mm' 48$ for

;00 m;, 64$ for 250 mm and ?2$ for 250 mm per meter length Assume the ovemll pumping

e{ficiency of65%. (C=120)' Ignore minor losses (15 marks)

B: The stormwater runoff in a gutter at an inlet is 60m3'/hr' The tiansverse slope of the gutter is l 5olo

and the longitudinal slope is 0 3% n=0'015 Gutter depression is 25mm Determine:

. R€quired length ofthe curb inlet'

. The distance of water extension from dle curb line'

Q = 22,671so s y8l3 (m3/min , m)

PRO?ORTION OF VALUE TOR FULL FLOW

(10 marks)
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offlow in gutter, mm

m oflensth. m'/min
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