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SECTION "A"
[15 Q'xl:15 marks]

Tick (r/) the most appropriate answers and fill in the blanks.

I Bulky metallic waste is composed of metallic objects that occupy iarge volumes,
usually greater than
a.0.5 m3 b.3 m3 c.2m3 d.5 m3

Biodcgradable f'raction is expressed as BF:
a. 0.83 - 0.028 LC c. 0.083 - 0.028 LC
b. 0.028 - 0.83 LC d. 0.83 - 0.28 LC

In Nepal the density of compacted SW is taken as

a. 780 kg/m3 b. 500 kg/mr c. 350 kglm3 d. 800kg/m3

Transfer station is consider when haulage distance is
a. Greater than 7 km c. Less than l0 km
b. Greater than l0 km d. Less than 7 km

Which of the following vehicle has2.5 m3 waste carrying capacity?

a. Skip b. Miller truck c. Tipper d. Tractor trailer
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Landfill for the individual waste is .......
a. monofill LFS
b landfill for shredded waste

... landfill
c. commingled LFS
d. sanitary LFS

7 . Limbs, organs, blood, tissues are referred as ... waste.
b. municipal c. clinical d. pharmaceutical

a. Proximate
analysis of SW is also known as the elemental analysis of the SW.

b. Energy c. Duglung's d. Ultimate

a. surgical

Bench is provided where the height of the landfill exceeds to ...
a.5 b.20 c.25

9 , meters.

d. 30



10 Which of the following convention is related to SWM?

a. UNFCC convention c' Kyoto convention

b. Basel Convention d. Copenhagen Convention

11. The densities of solid waste vary markedly with geographic location, season of the year

and

The unit of expression for street sweeping waste islz

13. Enhanced stabilization landfill is also known as "" ""' method

14&.15 The activities involved with the management of solid wastes from the point of generation

to final disposal have been grouped into six functional elements: 1) Waste generation: 2)

::::: lillllll lllllll 
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SECTION "B"

[5 Q'* l:5 marks]

Defrne the following terminologies in one sentence'

l.Incineration:

2. Field capacity:

3. Factor of safety for stability analysis (only formr-rla):

4. Formula to calculate the BOD mix:

5. Cell in a LFS:
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Assume necessary data with explanation. Formula sheet is provided to solve numerical.

Attempt all questions. Please answer the questions in serial order.
Use graph page to solve the Q.No 5.

SECTION "C"

1 Calculate the length (L), breath (B) and height (H) (if L:B:3:l) of the rectangular

shaped landfill of Ratnanagar Municipality if the per capitawaste generation is 200gm

and average projected population is 5,00,000 for one decade. Calculate the area

required if lO% of the waste produced per capita is added for commercial and other

wastes andTSYo of the waste is expected to reach the landfill site. It is estimated that

there will be 5 cells in I lift of 5 m including daily cover height of 15 cm and

intermittent cover of 30 cm. The landfill allows maximum of 5 lifts. L7)

A landfill site was closed six years ago and final capping was done with 50 cm soil.

After 6 years of tree plantation, it was found that following root system was

developed. Calculate amount of increase in shear strength, if angle of internal friction

of slope material is 25 degree and root were observed in C/S of 2 m2 in a closed

landfill with the help of the following diagram. t7l
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aJ What is the compactor size required to haul waste from a residential community with

following details: l7l

o Container size (c): 0.24 m3

o Container utilization factor :0.75
. Avg. no. of container in each station:2
o Collection vehicle compaction ratio:2.5
o Container unloading time U.= 5 min/container
o Two-way haul distance x:30 km
. Speed limit:40 km/hr
o Length of workday H: 8 hr.
o Average driving time between the containers: 6 mins
r tr and tz are 30 mins.

Permeability depends on pore size distribution, surface area, porosity and properties of

the waste materials. To determine permeability we use, K : C d2 (y/p) : k (yltt).

Define all the dimensions of the above equation. Calculate the heat value of ethanol in

KJ/Kg. [3+4]
OR

Explain ISSWM. Identify and discuss briefly the issues that you feel will be important

in the field of solid waste management in the 2l't century . 12+51

Determine landfill gas generation distribution over time for a landfill with a useful life

of five years based on following data: l7l

. Landfill life = 5 years

o Assume complete decomposition takes place

o Readily biodegradable and slowly biodegradable wastes ate 29.27o/oand 4.lo/o of
total waste resPectivelY

o The sum of gas generated from annual readily biodegradable and slowly

biodegradable wastes are 0.95 m3lkg and I .16 m3lkg within the period of 5 and I 5

years respectivelY
o The gas production starts after one year of deposition

o Use triangular gas production model

. The amount of waste landfill is 100 ton everyday

OR

With a neat sketch draw a section of a landfill and explain its major parts. Explain the

biological decomposition process of organic waste. [4+3]
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Define leachate. Calculate the time required by the monsoon landfill leachate to

contaminate the ground water in Goharai municipality? [l+6]
6.

7

Given:
o Leachate discharge rate : 3000m3/ha.lday ,

. BODs at2}oc of leachate: 1800 mglL ,

o The ground water sample is collected 500 m away from LFS,

o BODs at}}oc of GW: 120 mglL ,

oDepthofGWT:T,5m.andtheaveragegradientofground:47o

Define proximate

overall density and

analysis of solid waste. Estimate the total MC, total dry mass,

volume from the waste sample given below. [3+4]

Components %o by mass MC'h Density kg/m3

food waste t5 70 290

45 6 85

cardboard l0 5 50

plastics l0 2 65

waste 10 60 105

wood 5 20 240

tin cans 5 J 90

8. Write short notes on (anY fWO) [3+3]

i. Sanitaryengineering
ii. Landfilling methods

iii. Characteristics of hazardous waste
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