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1. Question 1.5
The basis of green design, industrial ecology, and sustainable development is in a way a new approach, system or sets of rules by which engineers want to abide to in order increase their responsibility on the environmental impacts that result from their design. Engineers have always been obsessed with innovation and making life easier and more efficient for the population, however in the past they will not take into consideration the effects that will be produced from their design. As environmental problems arise, engineers become more aware of the importance to preserve, or at least slowdown the uptake, of the energy resource and the safe environment that is the Earth. An example stated in the book is the obligation of manufacturers in Germany to collect back their discarded computers and properly dispose of. This major setback for the manufacturers has lead to a new way of designing their product in the first place. There are different ways in which environmental impacts can be changed and these include material selection, manufacturing processes and energy use. Engineers are now trying to find alternatives in each respect to reduce the negative impacts. An example in material selection is the global change of the water bottle. In recent years we have seen the design of plastic water bottles become more and more space efficient while maintaining its capacity and reducing the percent of plastic used per bottle. It is suggested that Aquafina is now using 50% less plastic for their half-liter water bottles. 
2. Using the Canadian National Pollutant Release Inventory, choose any 3 chemicals and determine their quantities released to the air, water and land.
	Chemical name
	Released to Air
	Released to Water
	Released to Land

	Carbon Monoxide release in 2014
	875 343 tonnes
	0
	0

	Lead (and components) release in 2014
	102 664 kg
	146 669 kg
	102 888 kg

	Sulphuric Acid  release in 2014
	4229 tonnes
	34 tones
	0,621 tonne



3. Question 2.11
According to PetroStrategie.Inc the world crude oil supply remaining is at 1687.9 billions barrels. According to their calculations on the annual worldwide consumption and change in oil reserve quantity, there are around 53.3 years left until the depletion of oil reserve. However according to an article from EIA, there is no possibilities this could happen. It is because there is a limit to which oils can be extracted. In fact there are oil reserves that cannot be reached. The use of oil may have to stop, but not because running out of it. It is most likely be the prices of oil increasing so high due to difficulty of extraction, as suggested in the EIA report. Environmental effect that results from further extraction of hard to reach oils is the increased use of other energy resource to do the extraction of oil. Additionally, reaching the oil may require disruption of the land that sits above the oil source. The natural habitat of biodiversity will be disturbed; people living in the vicinity will be greatly affected as well. 
4. Question 12.2
Using the equilibrium condition that the solar energy should be equal in both of the equations, we can write the following equality:



5. Question 12.15

	Greenhouse Gas
	Emissions (Mt/yr)
	20-Year GWP
	Equiv. CO2 (Mt/yr)

	CO2
	29800
	1
	29800

	CH4
	375
	56
	21000

	N2O
	5.7
	280
	1596

	CFC-11
	0.23
	5000
	1150

	CFC-12
	0.23
	7900
	1817

	CFC-113
	0.23
	5000
	1150

	HCFC-22
	0.2
	4300
	860

	Total
	
	
	57373




The next most important greenhouse gas based on its effect is Methane CH4. Although its yearly emissions are much lower than carbon dioxide, its effect is much higher. 
The results from the 20-year calculations revealed a much higher equivalent CO2 rate (57373 vs 43860). For a shorter period of time, the CO2 equivalent value for methane seems to be much higher in the 20-year than in the 100-year study. 
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