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Department of Building, Civil and Environmental 
Engineering 

 

ENGR 202: SUSTAINABLE DEVELOPMENT AND ENVIRONMENTAL 

STEWARDSHIP (SUMMER 2015, AA) 

Assignment No. 2 (Given June 1, 2015; Due on June 8, 2015)  
(Total 9 marks) 

 

Special Instructions: Provide a cover page clearly showing your 
name and student ID. 10% of the total grade will be deducted for 

the late submission per day. Submit your assignment before class 
starts on the due date. 

 
1 (2 marks). In section 7.3.2., the recommended choice of material for the 

computer housing was PVC. Let's consider the option of making a compute 
housing entirely from steel. The environmental burdens for manufacturing 

the housing entirely with steel are assumed to be 10 times the burden 
associated with making a steel plate for the PVC housing shown in Table 7.7. 

Compare the inputs needed for 3 types of housings: PVC with additives, 
PVC resin, and steel. The first 2 housings require a steel plate, which has 

environmental burdens that must be added in. Which inputs (raw materials) 
have maximum values for the housing made of PVC with additives? Which 

inputs are maximum for the PVC resin? The steel housing?  

 
2 (2 marks). Consider shipping the computer housing by trailer truck as 

described in Example 7.3. Each computer housing without packaging 
measures 45 cm x 45 cm x 20cm. If the computer housing could be shipped 

without packaging, determine the mass of PM emitted per housing for the 
same conditions as in Example 7.3. What fraction of PM would be emitted 

from transportation as compared with the emissions from manufacturing the 
housing? 

 
3 (2marks). Based on your answer to the above problem. 2, it would be 

worthwhile minimizing packaging to reduce environmental effects associated 
with transportation. Assume that on average 10 % of the unpackaged 

housings in a shipment are damaged and must be discarded.  
(a) Based on particular emissions from both manufacturing and 

transportation of the housing, would it be more beneficial to ship packaged 

or unpackaged housings? Ignore emissions from manufacturing the 
packaging material. 

(b) Another transportation company using the same size trailer trucks claims 
they are more careful in handling the shipment. What is the maximum 
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breakage rate that would make it worthwhile to ship unpackaged housings 
based on particulate emissions? 

4 (2 marks). Of the 0.1 μg/g of lead in food, assume 80 % of this amount 
is a constant, whereas 20 % results from deposited airborne lead. The 

amount of deposited airborne lead in food varies in proportion to the 
airborne lead concentration, which varies over time as given in the problem 

solved at the end of the class. Write an expression for the amount of led 
absorbed by a child as a function of time, and compute the total dose from 

food over the 10 year period. How does this compute with the total dose of 

lead from food, assuming constant exposure over this period (example 10.6)? 
5 (1 mark). Solve part (c) of problem 10.5 in Rubin's textbook.  
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