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Assume reasonable values for any design data.

1 B ( a ) :=::i sb: Fri eth Ii::=U #o rH: : : i: : :== dw iT:1 :dd= ::::111 Tm a n a g e ment ( C or to 1 )

( b ) liftLTe rt :o JeP = = T: ! a :::= n c e o t\ h au 1 e d c o nt a i n e r system for exchange ( C () 1 ) P 01 )

of waste. _ . . .

;erify tile distribution by the statistical characteristics whether it is normal or

he:::hd = s :i E : : aa:i IIT = 4 b=it i ? ::1::]1 : ][][S: =11:[1 in HiS ; i but i on of normal or
skewed (positively/negativeIY).

2. (a) =E::tIIL:::IF jy:TTikTjf;gr:1:"en the nmctional elements in solid (COr lol)

(b) Sketch the various components of a SBS system and describe briefly' (co : lol )

( c ) ;Ti: if:: ::=1:: :::C)t : :fi:1(Fl I =X; J ;Fy ?:{o+;ig3\{Fir ;gi:: ( Co(! ! P 0 3 )
iL-pT;-if the-'c:hpacted solid waste is 10 R. Assume 20% of the cell volume is
native soil used for cover.

Estimate the landfill area (in acre) needed to manage properIY the MSW'
Design and sketch a sanitary landfill with proper dimensions'
Why is native soil used as daiIY cover?

3 • ( a ) [II: : ::g: I ? III) ]:q; S eldO jn1:IT: i = L ; T :):b:t( IIoPi:gX IS to :::t:od=LgJ ILI ?nTI ( C () IpPC) 1 )

inland-water in Bangladesh according to ECR and whY?

( b ) ::::= t:a:= = s :== nIS rfI: dE :re::r: : r:::it : iPiI ;TR::: : e tE : oUT 1 =s:i: ( C () iPP () 1 )
; Iiiii \ieatment o-ption. Describe briefly the wastewater and sludge treatment

processes.
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(c) Estimate are unit solid waste generation rate (in kg/cap.d) for a rnidential area (12)
consisting of 1200 homes in Dhaka. Number of compact(x truck loads is 9 and (C02, P02)
the average size of compactor truck is 20 yd3 where specific weight of. waste i?

500 lb/yd3. Number of flatbed loads is 7 and the average size of flatbed is 2 9d3
where specific weight of waste is 225 lb//yd3 . Number of private vehicle loads is
20 and the average size of private vehicle is 8 ft3 where specific weight of waste
is 150 lb/yd3. Assume that each household is comprised of 5 people.

What will be the impact on waste generation stream if a few residents start to
segregate some items (e.g. tin can, paper and metal) for recycling in their
houses?

4. (a) Sketch a diagram of a typical circular gravity thickener and describe briefly. (5)
(COI, POI)

(b) Sketch a diagram to show groundwater pollution from pit latrines and explain it. (5)
(COI, POI)

(c) People living in a coastal area in Khulna use the harvested rainwater for various (12)
purposes. The average yearly rainfall intensity in Khulna is 2.4 m and the runoff (C03, P03)
coefficient is 0.7. Note that the area has no supply water.
Calculate the minimum catchment area required for a family of 1 0 persons to be
supplied with 20 lpcd of water throughout the year.
Design a rectangular rainwater storage tank where 60% of the rainwater must be
stored for uninterrupted water supply throughout the year.
Estimate the amount of domestic wastewater production (m3/yr) in the house.
How can you treat the harvested rainwater? Explain the potential uses of treated
raInwater.

5. (a) Define septic tank. Where can we use septic tank? Sketch the various (4)
components of a septic tank. (COI, POI )

(b) Design a septic tank to serve a family of 10 people who produces 90 lpcd of (16)
wastewater. The tank is to be desludged every 3 years. Assume that the design (C03, P03)
temperature is 25'’C, sludge accumulation rate is 0.06 nP/cap.yr, tank cross-

sectional area is 3 m2 and the minimum scum clear depth is 75 mm.
Determine HRT and volume required for the sedimentation, sludge digestion
and sludge storage.
Design and sketch a two-compartment septic tank with proper dimensions.
Can you discharge the effluent of septic tank to the Turag River? Explain
briefly .
How can you deal with the sludge if the tank full and with effluent of septic
tank?

(c) Design and sketch a soakage pit for the disposal of effluent from the septic tank (6)
(mentioned above), if the soil is sandy loam with a long-term infiltration rate of (C03, P03)
about 30 L/m2.d.

What will be your suggestion if the groundwater table is high (assume 5 m from
GL)?
What are the alternative options for the disposal of effluent from the septic tank?

6. (a) Describe any two conventional types of sewerage systems with diagrams. (6)
(COI, POI)

(b) A sanitary sewer system for a modern town of 40 km2 is to be designed as a (24)
separate sewer system, which is intended to receive domestic, commercial & (C03, P03)
industrial wastewater, and groundwater infiltration. The population of the town
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# was 1 809000 in 2010 and 220,000 in 2020. What will be the population in 2050
in the town.

The domestic water consumption rate in the town is assumed as 400 lpcd from
the supply water. Determine the quantity of domestic wastewater flow (m3/d) for
the use of supply water in the town using the population in 2050.

The RWH system is installed in each tower for WC flushing. Assume that 84
flats/tower, 7 persons/flat, 3 L RW/flush, 10 flush/WC.d and 4 WCs/flat. Design
a small reserve tank (externally mounted) in a flat for the harvested RW and a
rooftop RW tank for a tower. Determine the quantity of domestic wastewater
flow (m3/d) for the RWH system in the town using the population in 2050.

The commercial & industrial wastewater flow, and groundwater infiltration rates
are assumed as 100 lpcd, 200 lpcd and 5,000 L/hectare.day, respectively in the
town. Estimate the total wastewater flow (m3/d) in the town by considering
domestic (supply water and RW), commercial & industrial wastewater, and

groundwater infiltration using the population in 2050.

Formulae:

h = 1.5 - 0.3 log (Pq) Y, = IO'3 P q r, I/d = 0.5 x 10'3 x Pt.
dsc = 0.82-0.26 A kT= k,0 (0 )T-20
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Appendix:

Table 1 Solid waste generation per week

Week
no.

1

2

3
4
5
6
7
8
9

1 0
1 1
1 2
13

Waste,
m3/wk

/9
30
35
34
38
4 -1

4.0

37
38
35
33
32
31
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