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Reg. No.           

 
VII SEMESTER B. TECH (BIOTECHNOLOGY & CHEMICAL ENGG) 

END SEMESTER EXAMINATION (REGULAR), JAN-FEB 2021 

SUBJECT: SOLID WASTE MANAGEMENT [BIO 4004]  

REVISED CREDIT SYSTEM   

Time: 3 Hours                                    MAX. MARKS: 50 

 
 
 
 

1A. 
List the functional elements of waste management. In your own terms, how does 

integrated waste management incorporate the functional elements? 2 

1B. 

If you were choose a carrier in solid waste management in a government agency, 

what level of government-city, country, regional, state, federal-would you select to 

give you breadth of experience and a fair degree of responsibility for taking 

constructive action? Why? 

2 

1C. 

A community is proposing to achieve a 50% rate of separation by weight of waste 

made up of the following items: mixed paper, 40%; cardboard, 8%; plastics, 8%; 

yard waste, 24%; glass, 12; and tin cans, 8%. Determine the as collected 

percentage distribution for the residual waste components, assuming the typical 

distribution of waste components given in table is representative of the waste that 

are now generated.  

Components  Solid Waste as collected excluding waste components 

now recycled and excluding food waste that is ground up. 

Food wastes 9.0 

Paper 34.0 

Cardboard 6.0 

Plastics 7.0 

Textiles 2.0 

Rubber 0.5 

Leather 0.5 

Yard Wastes 18.5 

Wood 2.0 

Glass 8.0 

Tin cans 6.0 

Aluminum 0.5 

Other metal 3.0 

Dirt, ash, etc. 3.0 

Total 100.0 
 

3 

Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitable assumed. 
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1D. 

A community produces the following on an annual basis: 

Fraction Tons per year 

Mixed house waste 230 

Recyclables 25 

Commercial waste 45 

Construction and demolition debris 120 

Leaves and miscellaneous 50 

Treatment plant sludge 5 

The recyclables are collected separately and processed at a materials recovery 

facility. The mixed household waste and the commercial waste go to the landfill, as 

do the leaves and miscellaneous solid wastes. The sludges are dried and applied 

on land (not into the landfill), and the C & D wastes are used to fill a large ravine. 

Calculate the diversion 

3 

2A. 

Although compaction of waste increases the amount of solid waste that can be 

collected per trip, what are the disadvantages of compaction with respect to the 

separation of waste components at a material recovery facility? 

2 

2B. 

Given the following daily solid waste generation data for a period of 10 days. 

Determine the type of distribution and statistical characteristics of data. 

Day 1 2 3 4 5 6 7 8 9 10 

Generation rate 

yd3/day 

34 48 290 61 205 170 120 75 110 90 

 

3 

2C. 
Illustrate the instrumentation setup used for CHN&S analysis and explain the 

operational principles of CHN&S apparatus.  
3 

2D. What is the heating value of EDTA? 2 

3A. 

Determine the chemical composition of the organic fraction, without and with sulfur 

and with and with water, of a residential MSW with the typical composition. 

Calculate the energy content for chemical composition of with sulfur using modified 

dulong formulae.  

Component Wet weight, lb MC 

(%) 

Chemical Composition, Kg 

C H O N S Ash 

Food wastes 4.1 70 48 6.4 37.6 2.6 0.4 5 

Paper 15.4 6 43.5 6 44 0.3 0.2 6 

Cardboard 2.7 5 44 5.9 44.6 0.3 0.2 6 

Plastics 3.2 2 60 7.2 22.8 0 0 10 

Textiles 0.9 10 55 6.6 31.2 4.6 0.15 2.5 

Rubber 0.9 2 78 10 - 2 - 10 

Leather 0.2 10 60 8 11.6 10 0.4 10 

Yard Wastes 8.4 60 47.8 6 38 3.4 0.3 4.5 

Wood 0.9 20 49.5 6 42.7 0.2 0.1 1.5 

5 

3B. 
Explain the processes of biological transformation of hazardous waste with suitable 

example.  
2 
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3C. 
Determine the quantity of oxygen required to oxidize completely 1000kg of MSW 

through composting. The chemical composition of waste is C60H95O40N. 
3 

4A. 

Layout collection routes for the residential area shown in the Fig. The service area 

map would be prepared as the first step in the layout of collection route. Assume 

that the following conditions apply,  

Occupants per residence = 2.8 

Solid waste collection rate  =3.5lb/capita.d 

Collection frequency  =once/week 

Type of collection service =curb 

Collection crew size =one person 

Collection vehicle capacity =24yd3 

Compacted specific weight of solid waste in collection vehicle  =650 lb/yd3 

No U-turns in streets 

Collection from each side of the street with stand-up right-hand-drive 

collection. 3, 6, 10 &15 is the number of residences along each block. 

 
 

4 
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4B. 

For separation and 

collection of items, three 

recycling containers have 

been provided to each 

resident of a community 

(1200 houses @3.5 

residents per house). 

Residents separate 

newspaper & cardboard, 

plastics & glass, and 

aluminium & tin cans, and 

place these segregated 

materials in separate 

containers (60% of houses 

are expected to participate 

in this program). The 

containers are emptied 

once per week for collection. The MSW generation rate is 1.732 Kg/capita/day. 

Assuming 80 % material separation rate, determine: i). the proportion of the space 

required for each group of materials in the collection vehicle, and ii). The number of 

trips per week required if the size pf the collection vehicle id 11.5 m3.  

4 

4C. 
Illustrate the typical underground pneumatic waste transport system for high-rise 

apartment buildings. 
2 

5A. 
Illustrate the sectional view of sanitary landfill and discus the terms used in 

landfilling of solid waste.  
2 

5B. 

A worker weighing about 70kg is exposed to a carcinogen (avg. concentration in air 

is 0.01 mg/m3) for a 8 hours per day for 300 days per year over a period of 30 

years. The avg. breathing rate of worker is 1m3/h. Estimate the risk of cancer if the 

carcinogen has a potency factor of 0.1 (mg/kg/day)-1. Assume average life of worker 

to be 65 years.   

3 

5C. 

Determine the time required for the concentrations of toluene and dieldrin spilled in 

a shallow leachate treatment pond to be reduced to one half their initial values. 

Assume the first order removal constant for toluene and dieldrin are 0.0778 and 

0.00003566 per hour, respectively. 

2 

5D. 

Determine the ratio of waste to cover material (volume basis) as a function of the 

initial compacted specific weight for a solid waste stream of 70 ton/day to be placed 

in 3m lifts with a cell width of 5 m. The slope of the working faces is 3:1. Assume 

that the waste is compacted initially to an average specific weight of 350, 450and 

600 kg/m3. The daily cover thickness is 15cm. 

3 

 


