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Traditional Chinook Blessing Litany
We call upon the Earth, our planet home,
with its beautiful depths and soaring heights,
its vitality and abundance of life,
and together we ask that it:
Teach us, and show us the Way.
We call upon the mountains, the Cascades and the Olympics,
the high green valleys and meadows filled with wildflowers,
the snows that never melt, the summits of intense silence,
and we ask that they:
Teach us, and show us the Way.
We call upon the waters that rim the earth,
horizon to horizon, that flow in our rivers and streams,
that fall upon our gardens and fields
and we ask that they:
Teach us, and show us the Way.
We call upon the land which grows our food,
the nurturing soil, the fertile fields,
the abundant gardens and orchards,
and we ask that they:
Teach us, and show us the Way.
We call upon the forests,
the great trees reaching strongly to the sky
with earth in their roots and the heavens in their branches,
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the fir and the pine and the cedar,
and we ask them to:
Teach us, and show us the Way.
We call upon the creatures of the fields and forests and the seas,
our brothers and sisters the wolves and deer,
the eagle and dove, the great whales and the dolphin,
the beautiful orca and salmon who share our Northwest home,
and we ask them to:
Teach us, and show us the Way.
We call upon all those who have lived on this Earth,
our ancestors and our friends,
who dreamed the best for future generations,
and upon whose lives our lives are build,
and with thanksgiving, we call upon them to:
Teach us, and show us the Way.
And lastly, we call upon all that we hold most sacred,
the presence and power of the Great Spirit of love and truth
which flows through all the Universe...
to be with us to:
Teach us, and show us the Way.
http://www.inhername.com/honor/devotions_chinook.html

Source: Environment and Climate Change Canada
https://www.canada.ca/en/environment-climate-change/
services/climate-change/greenhouse-effect.html
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The average (mean) annual temperature in Canada increased by 1.7 °C from
1948 to 2016, about double the global rate. Warming has been even stronger in
the north. The average annual temperature in northern Canada (north of 60
degrees latitude) has risen by 2.3 °C over this same period, about triple the
global rate.
‘Human activities are estimated to have caused approximately 1.0°C of global
warming above pre-industrial levels, with a likely range of 0.8°C to 1.2°C.
Global warming is likely to reach 1.5°C between 2030 and 2052 if it continues to
increase at the current rate.’ – United Nations Intergovernmental Panel on
Climate Change (IPCC): Special Report on Global Warming of 1.5 ºC , known as
SR15 (October 8, 2018).
The UN Intergovernmental Panel on Climate Change (IPCC) have warned there
is only a dozen years for global warming to be kept to a maximum of 1.5C,
beyond which even half a degree will significantly worsen the risks of drought,
floods, extreme heat and poverty for hundreds of millions of people. Carbon
pollution would have to be cut by 45% by 2030 – compared with a 20% cut
under the 2C pathway – and come down to zero by 2050, compared with 2075
for 2C. This would require carbon prices that are three to four times higher than
for a 2C target. But the costs of doing nothing would be far higher.
Source: Environment and Climate Change Canada
https://www.canada.ca/en/environment-climate-change/services/
climate-change/canadian-centre-climate-services/basics/trendsprojections/changes-temperature.html
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Predictions show the worst effects of climate change could be avoided if
atmospheric CO2 concentrations are kept below 530ppm. This requires that
global CO2e emissions are capped at 50 Gt/yr until 2030, dropping to 30 Gt/yr
by 2050 (3.33 tonnes/yr/person at population of 9 billion).
May 2019: 414.66 ppm; May 2018: 411.24 ppm (0.8% year-over-year increase)
– at this rate the concentration will exceed 530ppm by 2050
CO2 emissions, once released will remain in the atmosphere for an average of
100 years. Current CO2 concentrations significantly exceed natural variability
seen over the past 800,000 years.
Data Source: National Oceanic and Atmospheric Administration
https://www.esrl.noaa.gov/gmd/ccgg/trends/
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Source:
https://www.canada.ca/en/environment-climate-change/
services/climate-change/greenhouse-gas-emissions/sourcessinks-executive-summary-2019.html
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https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhousegas-emissions/sources-sinks-executive-summary-2019.html
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Canada: 708 megatonnes (2005), 745Mt (2014)
World: 38,273 Mt (2005), 45,741 Mt (2014), 53,500 Mt (2017)
Source:
https://www.canada.ca/en/environment-climate-change/
services/environmental-indicators/global-greenhouse-gasemissions.html
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2017 National Inventory Report
2005: 738 Mt CO2e
2015: 722 Mt CO2e
2017: 716 Mt CO2e
Source:
Canada’s National Report to the United Nations Framework
Convention on Climate Change (2017)
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https://www.canada.ca/en/environment-climate-change/services/environmentalindicators/greenhouse-gas-emissions.html
SK emissions in millions of tonnes CO2e
1990: 44.4
2005: 68.0
2017: 77.9
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Prairie Resilience Plan – Reduce emissions from electricity generation and
methane from upstream oil and gas production by 40%, and emissions from 40
industrial emitters by 10%. This would reduce total emissions by 12 Mt by 2030.
The City of Saskatoon’s climate action plan would reduce overall emissions in
Saskatoon from 3.85 million tonnes to 770,000 tonnes by 2050.
Data Source: Canada’s National Inventory Report 1990-2015 (2017)
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Global proven natural gas reserves in 2018 were 6,951.8 trillion cubic feet, and
converts to 166,843 million tonnes oil equivalent (kylesconverter.com).
Proven Oil Reserves:
#1: Venezuela @ 48,000 million tonnes
#2: Saudi Arabia @ 40,900 million tonnes
#3: Canada @ 27,100 million tonnes (Oil Sands account for 26,400 of this, of
which only 3,400 are under active development)
1 tonne Oil equivalent = 6.84 barrels
1 barrel = 42 US gallons = 35 Imperial gallons
1 million tonnes Oil equivalent = 287.3 million US gallons = 1.09 billion litres =
435 Olympic Size Swimming Pools
Data Source: BP Statistical Review of World Energy Report (2019)
https://www.bp.com/content/dam/bp/business-sites/en/global/
corporate/pdfs/energy-economics/statistical-review/bp-statsreview-2019-full-report.pdf
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Canada’s population of 37 million, is about 0.5% of the global population (7.66
billion).
Canada’s proven natural gas reserves in 2018 were 65.4 trillion cubic feet, and
converts to 1,569 million tonnes oil equivalent
Canada’s reserves could fuel current domestic consumption for 240 years (coal),
246 years (oil), and 16 years (natural gas).
Canada’s total energy consumption in 2017 was 348.7 million tonnes oil
equivalent, or 2,385.5 MM barrels (6.841 bboe/t). Per-capital energy
consumption is 64.5 bboe per year.
Total global energy consumption in 2017 was 13,511.2 million tonnes oil
equivalent, or 92.4 BB barrels. Per-capital energy consumption is 12 bboe per
year. Canadians use 5.3 times the global average energy per capita.
Canada’s proven oil reserves 27,200 million tonnes is the equivalent of 2.5 Lake
Superiors – the largest of the Great Lakes.
Data Source: BP Statistical Review of World Energy Report (2019)
https://www.bp.com/content/dam/bp/business-sites/en/global/
corporate/pdfs/energy-economics/statistical-review/bp-statsreview-2019-full-report.pdf
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World 2018 Electricity Production = 26,615 TWh
- approximately 75% non-renewable
Canadian Annual Electricity Prod = 654 TWh (2.5% of World)
- approximately 80% from low-emission sources
Sask Annual Electricity Production = 25.4 TWh (3.9% of Canada)
- approximately 80% fossil-fuel based
Data Sources: SaskPower Annual Report 2017-2018
BP Statistical Review of World Energy Report (2019)
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Key minerals used in batteries
Data Source: BP Statistical Review of World Energy Report (2019)
https://www.bp.com/content/dam/bp/business-sites/en/
global/corporate/pdfs/energy-economics/statistical-review/bpstats-review-2019-full-report.pdf
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1 Gigajoule (GJ) is the energy contained in 2 standard propane bottles. A
Railway tanker contains about 3,000 GJ, or enough for about 20 homes for a
year.
Average home (1500 ft2) uses 10,000 kwh per year of electrical energy. This
converts to 36 GJ (@3.6MJ/kwh).
At SaskPower’s GHG intensity of 0.637 kg CO2e/kwh, this results in 6.37
tonnes CO2e in GHG emissions.
Average residential customer uses 109 GJ of natural gas per year.
At a GHG intensity of 47.2 kg CO2e/GJ, this results in 5.15 tonnes CO2e in
GHG emissions.
Annual electricity costs from SaskPower:
Basic monthly charge: $22.79 x 12 months = $273.48
Electricity consumption: 10,000 kwh x $0.14228/kwh = $1,422.80
Subtotal: $ 1,696.28
Carbon tax 10,000 kwh x $0.003095 = $30.95
GST (5%): $86.36
Municipal surcharge (10%): $169.63
Total charges: $ 1,983.22, or $165.27/month
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Annual natural gas costs from SaskEnergy (based on 109 GJ, or 2,793 m3):
Basic monthly charge: $23.20 x 12 months = $278.40
Delivery charges: 2,793 m3 x $0.0924/m3 = $258.07
Consumption charges: 2,793 m3 x $0.1387/m3 = $387.38
Carbon tax: 2,793 m3 x $0.0391/m3 = $109.21
Subtotal: $ 1033.06
GST (5%): $51.65
Municipal surcharge (5%): $46.19
Total charges: $ 1,130.90, or $94.24/month
Average Energy Intensity of 285 kWh/m2
1500 ft2 / 10.764 ft2/m2 = 140 m2
109 GJ + 36 GJ = 145 GJ = 40,000 kWh, using a conversion of 3.6 GJ/MWh
40,000 kWh / 140 m2 = 285 kWh/m2

Average residential customer uses 109 GJ (2,793 m3) of natural gas per year. In
2019, this will add $109 to annual gas costs, escalating to $273 in 2022.
Average home uses 10,000 kwh per year of electrical energy. In 2019, this will
add $30 to annual power costs, escalating to $77 in 2022.
Average vehicle driving 15,000 km, at 10L/100km, uses 1,500 litres of gasoline
per year. In 2019, this will add $66 to annual fuel costs, escalating to $166 in
2022.
Claim the climate action incentive (CAI) payment on your 2018 tax filing. The
CAI consists of a basic amount and a 10% supplement for residents of small and
rural communities.
Basic Amount: $305
Spouse or common-law partner amount: $152
Qualified dependent amount: $76
Single parent's qualified dependent amount: $152
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2020 goal is a reduction of 20% from 2006/2007 levels of 161,000 tonnes CO2e,
and is a reduction of 32,200 tonnes CO2e.
To reduce GHG emissions by 80% by 2050 would require 2/3 of our electricity
to be supplied from local renewable sources, and our GHG intensity (kg CO2e/
m2) to be reduced by 80% from current levels. This also requires SaskPower to
reduce emissions by 75% from current levels.
At a GHG abatement cost of $2,000 per tonne CO2e, this represents an
investment of approximately $250 million by 2050 (in present-day dollars). This
cost will likely be higher as we execute deeper cuts in energy intensity.
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Approximate average Energy-Use-Intensity (EUI) in main campus buildings of
570 kWh/m2/year
Utility budget $19.4 M
Electricity $8 M (41% of budget)
Heating $5.7 M (30% of budget)
Water $3.5 M (18% of budget)
Cooling $1 M
Waste $1 M
SRF $0.2 M

Carbon tax implications @ $20/tonneCO2e:
Electricity = 190GWh x $0.00278/kWh x 1,000,000 kWh/GWh = $375,300.
This escalates to $990,900 in 2022.
Natural gas = 1,147 TJ x 1,000 GJ/TJ ÷ 0.03903 GJ/m3 x $0.0391/m3 =
29,387,650m3 x $0.0391/m3 = $1,149,057 (represents +20.8% of natural gas
costs of $0.1879/m3 (based on $0.0924/m3 delivery + $0.0955/m3 commodity)).
This escalates to $2,872,642 in 2022.
Fuel tax is $0.0465/Litre Gasoline, $0.0548/Litre Diesel = 160,000 L gasosline x
$0.0465 + 51,000 L diesel x $0.0548 = $7,440 + $2,795 = $10,235
Total tax implications = $3.8 M in 2022
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LED Lighting Retrofit: 75,000 lamps changed saving 4.5 GWh annually (2.5%
of annual electricity), at a cost of $2.5 million.
Recommissioning: $5 million investment to reduce energy consumption by 3%.
EMIS: $440,000 investment to improve energy management and enhance
stakeholder engagement/education.
Electrical Distribution System Improvements: Proposed $2.5 million investment
to reduce energy costs by 3%.
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For the university to be powered entirely from renewables, and using about 200
GWh per year, would require:
• 165 MW of solar power at 14% capacity factor (500,000 panels covering
1,320 acres or two sections of land) $330 million @ $2M per MW
• 60 MW of wind power at 38% capacity factor (30 – 2 MW wind turbines)
$120 million @ $2M per MW, plus transmission costs
• 35 MW of hydropower at 65% capacity factor (20% of output at Diefenbaker
Lake) $280 million @ $8M per MW, plus transmission costs
15.8 MWe co-generation natural gas turbine could produce 60% of electricity
and 90% of steam required for space heating. GHG reduction 30,000 to 40,000
tonnes per year.
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Final thought: The world doesn’t change when we figure out the
science, the world only changes when we figure out the culture.
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