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lla,"ria"n,iut area has a population density of t80 capita per hectare andan area of200 hectares lf
,''ifr" 

"".**.1""""1 
consumption ol water is 220 lirei pei capita per day and the required fire flow

;;" t;;;;;;;;,;;i;i.;n! tt" aiu."t"t otthe watermain pipe feedins this area assumins that the

r"to"ity .t ull not 
"*""ed 

1.8 m/sec. (10 points)

ll: Find the diameter ofa single s€ge irrckling filter without circulation to treat 6000m1/d ofsewage of

iibo 
"rieo 

*gn rrt" final ifflueni should b; 60 mg/l BoD Number of filters is two and the depth of

each filter is 1.5m. (10 Points)

Q2:

B: A sewase oump;nq slatio'l with tbree inslallcd pumps, lwo on duty and thc third is standby' Each

.rt thcm'has a capacity ot 600mr/hr. The per capita contribution is 250 liter/day lf the present

population is 30000 capita, determine in which year the pump station will reach its design

capacity. Assume a peak factor of2.5, annuat rate ofgroMh is 37o (10 points)

Q3:
A: find the maximum area served by 600mm storm drainage scwer according to the following

l. Explain $hy ihe chlorine dosage could be less

2. Lis! the threc main filter problems
ifpH ofthe trcated water is less than 7.5

( l0 points)

available data:
r Rainlall intcnsity is 40li/sec-ha
r Pipe slope is 0.J5%, n = 0.01I
. Maximum partial depth offlow is 80yo

r Average surface ru noff coeffic ient = 0.'{ (10 points)

Bi derermine rhe number ofone ton chlorine cylinders in wTP according to the following data:

o Capacity ofthe plant is 2000 mr/hr.

. Chlorine dosage is l0 mg/lit.

. One month supply must be kept on hand at all times' (10 points)

Q4:
A: Ifa waste wrth BOD5 of 160 mg/lit is discharged to a stream at an ave'age temperature of2JoC'

what fraction ofthe BOD would be exened in 1{/ days? K1 = 0 25lday at 20"C (10 points)

B: A WWTP produces 800 kg of dry solids per day at a moisture content of 98o% The solids are

65% volatile with a spccific gravity of 1.05' and 35o% nonvolatile with a specific gravity of2 5'

Determinc the sludge volume as produced and after de$atering which reduces the volalile solid

oontcnts by l0o/o and thc moisture conlent to 607u (l0poinis)



Qs:
A: State true or false: ( l0 Points)

a) l he gro\\'th of community with limited resources might be best predicted by declining grorvth

meulod.

b) 'lhe amount ofintiltration is not affected by the height ofgroundwater table'

c) COD test is beller than BOD test in representation of what will occurinthe stream

d) Suspended solids can be determined by incineration.

B: Design an activated sludgc process (determine V. r and 02 rcquirement (kg/day)) to yield an effluent

BOD5 of 20 mg/lit and suspended solids of -?0 mg/lit. The influent BOD5 is /60 mg/lit and the waste

flow is 6000 mr/day. AssumeY= 0.6J, l(.1: (./.o5lday, 0.= 12 days, MLVSS:4000 mg/lit' VSS/SS=O 8,

x.=10000 mglit. Assume any required data.

Q6:
A: A seltl;ng basin is designed 10 have a surface overflow

removal obtained for a suspension with size distribution
is 1.2 and the rvarer viscosity is 1.027 x 10'r Pa.sec.

(10 points)

Particle size. mm 0.10 0.08 0.07 0.06 0.04 0.02 0.0 t

Weisht lraciion qreater than size o% l0 t) 40 '10 9l 99 100
(l0 points)

B: The stonn-water runof'f in a guttcr at an inlet is 0.2,1mr/min- The transverse slope ofthe guller is 27o

and the longitudinal slope is 0.5%, n=0.015. Dctermine the depth ofwater in the gutter at lhe curb line

and the distance that the water will extend from th€ curb line.

rate of 24 m/day. Determine the overall

given, the specific gravity ofthe particles

(10 points)Q = 22.611 50 s y8lr 1mr/min . m1
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