1a.	Calgary - Renewable Flow(km3) = 6.5, Population = 1, 160, 000
0.00000147km3 * 1, 160, 000
	= 1.7052km3
Therefore, the renewable water used in Calgary based on a water usage of 1470m3(0.00000147km3) per capita is 1.7 km3.
	
Ottawa - Renewable Flow(km3) = 56.2, Population = 1, 191, 000
	0.00000147km3 * 1, 191, 000
		= 1.75077km3
Therefore, the renewable water used in Ottawa based on a water usage of 1470m3(0.00000147km3) per capita is 1.8 km3.
	
Vancouver - Renewable Flow(km3) = 125.3, Population = 2, 249, 725
	0.00000147km3 * 2, 249, 725
		= 3.30709575km3
Therefore, the renewable water used in Vancouver based on a water usage of 1470m3(0.00000147km3) per capita is 3.3 km3.

b.	Calgary - Renewable Flow(km3) = 6.5, Renewable water used(km3) = 1.7
(1.7 km3 / 6.5 km3) * 100
	= 26.153846153846157%
Therefore, the percent of total renewable water used by Calgary is 26.2%.	

Ottawa - Renewable Flow(km3) = 56.2, Renewable water used(km3) = 1.8
(1.8 km3 / 56.2 km3) * 100
	= 3.202846975088968%
Therefore, the percent of total renewable water used by Ottawa is 3.2%.

Vancouver - Renewable Flow(km3) = 125.3, Renewable water used(km3) = 3.3
(3.3 km3 / 125.3 km3) * 100
	= 2.633679169992019%
Therefore, the percent of total renewable water used by Vancouver is 2.6%.

c.		I believe that Calgary is more at risk as far as renewable water supply than Vancouver or Ottawa. This is due to Calgary receiving only ~10% of the annual renewable flow upstream (6.5 km3) that Ottawa receives (56.2 km3), whilst maintaining a similar population. This means that Calgary is using a much higher percentage of its renewable water than the other cities despite having the lowest population.

2a.	1050mm/year or 0.00105km/year * 4275km2
		= 4.48875km3/year
	Therefore, the total volume of glacier loss per year is 4.48875km3.

b.	4275km2 (4.275*109)
= 4275000000m2

4275000000m2 * 120m
= (5.13*1011) 513000000000m2 or 513km3
Therefore, The Canadian Rockies contain ~513km3 of ice, which equals approximately 5.13*1014 litres of water that is held as ice.

c.	**Calculations made using the data provided in slide 9 of the slide deck “Lectures week1-1” that states North American glacier and permanent ice cap volume as 90,000km3**
	
North America:
90,000km3 / 4.48875km3per year
		= 20050.12531 years
	
Canadian Rockies:
513km3 / 4.48875km3per year
= 114.285714 years
Therefore, North American glaciers will dry up in 20,050 years and 45.73 days, or 20,050.12531 years. The Canadian Rockies will dry up in 114 years and 104.29 days, or 114.285714 years.

d.	Calgary - Renewable flow(km3) = 6.5, Population = 1, 160, 000, Renewable water used(km3) = 1.7
	
New renewable flow:
6.5 km3*(20/100) 
		= 1.3 km3
	6.5 km3-1.3 km3
		= 5.2 km3
	
New population:
	1,160,000*(25/100)
		= 290,000
	1,160,000 + 290,000
		= 1,450,000
	
New renewable water usage:
0.00000147km3 * 1, 450, 000
= 2.1315km3

New percent of renewable water used:
(2.1315km3/5.2km3)*100
= 40.990384615%
Therefore, without glacial inputs, Calgary’s annual renewable flow upstream would be reduced to 5.2km3, and with a new population of 1,450,000 the city’s water usage (based on question 1 data) would increase to 2.1km3, meaning that Calgary would use 41% of its renewable water. 

3a.	Given: 780mm/year or (0.78m/year), 1000ft2 or (92.903m2)
	0.78m * 92.903m2
		= 72.46434m3/year
		= 72464.34 litres/year
Therefore, a 1000ft2 roof would yield 72,464.3 litres per year given an average annual rainfall of 780mm, provided that losses or gains due to evapotranspiration, storage, spillage, etc. are not taken into account.

b.	Given: 780mm/year or (0.78m/year), 8.6km2 or (8.6*106m2)
	0.78m/year * 8600000m2
		= 6708000m3 
Therefore, the volume of storm water runoff that would be generated from Kingston’s paved areas would be 6,708,000m3.

4a.	Given: 30min, 18 litres/min, 4m2
	30min * 18 litres/min
		= 540 litres
	Therefore, after 30 minutes 540 litres of water will be used.

b.	Given: 30min, 18 litres/min, 4m2
	540litres or (0.54m3) / 4m2
		= 0.125m
		= 125mm
	Therefore, 125mm of water fell onto 4m2 in 30minutes.

c.	(125mm/780mm) * 100
		= 16.02564102%
Therefore, in 30 minutes 16.03% (125mm) of Kingston’s annual rainfall (780mm) was used over an area of 4m2.

5a.	Flush per day:
	30 litres * 8
		= 240 litres/day or (0.24m3/day)
	6 litres * 8
		= 48 litres/day or (0.048m3/day)
	Flush per 4 year period:
	(240 litres/day * 365) * 4
		= 350,400 litres or (350.4m3)
	(48 litres/day * 365) * 4
		= 70,080 litres or (70.08m3)
	Savings:
	350.4m3 - 70.08m3
		= 280.32m3
	Therefore, 280.32m3 would be saved in 4 years.

b.	280.32m3 * $3.75/m3
		= $1051.20
	Therefore, $1051.20 would be saved over a 4 year period.

6.	Given: 150mm/hectare, 300 hectares(3*106m2), 3000 litres/min
	Total requirement:
	0.15m * 3,000,000m2
		= 450,000m3
Monthly water requirement:
(150mm/12)
		= 12.5mm/hectare or 0.0125m/10000m2
	Production per month:
	3000 litres or 3m3/min * 43800
		= 131,400,000litres/month or 131,400m3/month
	Available water over 2 months:
		=262,800m3 
	Therefore, 58.4% of your land could be planted, or ~175.2 hectares.
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