THE CLIMATE CRISIS
AND ITS SOLUTIONS




Source: NASA



A little bit about me




Why do | care so much now?

A Case for,Optimism

« w
A Message of Hope
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1. Must we change?
2. Can we change?

3. Will we change?



1. Must we change?



Source: NASA
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The energy trapped by man-made
global warming pollution is now
“...equivalent to exploding

First-generation atomic bombs
per day 365 days per year.”

James Hansen
Former Director, NASA Goddard Institute for Space Studies






What do you think the global average temperature
was during the last Ice Age”?



Between 9°C and 11°C!
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Billion Metric Tons of Carbon

The Largest Source of Global Warming
Pollution Is the Burning of Fossil Fuels
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New Brunswick Greenhouse Gas Emissions by Sector
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https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/inventory.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/inventory.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/inventory.html

New Brunswick’s energy demand by sector (2017)
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https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/index.html
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/index.html

New Brunswick’s Energy Generation Capacity
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FIGURE 4 - Greenhouse gas intensity of electricity generation by province and

territory
New Brunswick
IS not pulling Its
weight...

Avg GHG Intensity of Generation (g CO RVILN)
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Fuel: Uranium
Capacity: 660 MW
Built: 1983
(renovated in 2012)
Capacity Factor: 89%




I\/Ia:c:'t"aci uac Hydroelectric Power Pla@_ft,.
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Fuel: Water + Gravity

. Capacity: 668 MW Py
* Built: 1968 (renovations) b,
« (Capacity Factor: 30% e



Kent Hills Wind Farm

N |  Fuel: Wind

« Capacity: 150 MW

* Built: 2008
(expanded in 2010)

« Capacity Factor: 30%



Belledune Thermal Power Plant
|

Fuel:. Coal

Capacity: 467 MW
Built: 1993

Capacity Factor 80%
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Coleson Cove Generating Station (fuel oill burning)
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Bayside Natural Gas Power Plant — Saint John
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Global Surface Temperature — Departure from Average
1880 — 2021
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Canadian Temperatures — Departure from Average *
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Saint John Temperature
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HIPCC Report, - 800,000 vears of Earth's CO2 history I1n 30 seconds



https://www.youtube.com/watch?v=q99tTqPHxNY

Los Angeles County
set a new all-time heat

record of (49.4° C)
on September 6th.
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both experienced their

In July 2020.
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2020 was Europe’s hottest
year ever, breaking the
record set in 2019.
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'Like none before:' Deadly, record-
smashing heat wave scorches Asia
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https://www.usatoday.com/story/news/weather/2023/04/19/asia-heat-wave-worst-ever-recorded-april-climate-change/11697652002/
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The temperature in Verkhoyansk, Siberia reached 38° C on June
20, 2020. This is the northernmost 100° temperature ever
recorded, and the highest temperature on record in the Arctic.
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f of the extra

/ trapped by manmade
lobal warming pollution

© Tom Van Sant/Geosphere Project, Santa Monica/Science Photo Library\/



Ocean Temperatures Set a New Record in 2020
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As Temperatures Increase, the Oceans
Evaporate More Moisture into the Sky

Source: Oak Ridge National Laboratory, National Center for Computational Sciences



Laura, the strongest
recorded hurricane ever to
strike Louisiana, grew from
a Category 1 to a Category 4
storm-in a single day.
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The 2020 hurricane season drove
10,000 additional migrants
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Hurricane Fiona — September, 2022



https://globalnews.ca/news/9146319/hurricane-fiona-climate-change/
https://globalnews.ca/news/9146319/hurricane-fiona-climate-change/

Sources: Oak Ridge National Laboratory, U.S.
Dept. of Energy; © Getty Images; © Pond5



Rainfall Anomalies in Canada
Departure from 1961 — 1990 Average

™ More rain than average
B Less rain than average

Data: Mekis, E and L.A. Vincent, 2011: "An overview of the second generation adjusted daily precipitation dataset for trend analysis in Canada." Atmosphere-Ocean, Vol. 49, Iss. 2, pp. 163-177.

% Change from 1961 — 1990 Average



Saint John Rainfall
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y 1 in Abbotsford, B.C., on Nov. 16. (Jonathan Hayward/The Canadian Press)



https://www.cbc.ca/news/canada/british-columbia/flooding-mudslides-bc-by-the-numbers-1.6252453

Batch Sprlndfs,‘,,nTexas (I\I'ear Dallas

August 22, 2022
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Parts of the Dallas metro area |

D *‘ experienced a 1-in-1,000 year e
2. flood after receiving 9 inches &t
(23 cm) of rain In three hours.

Photolor2022 EliasiValverdelllfnhelballasiMorningiNews
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Flooding in New Brunswick




Dieppe, New Brunswick
February 15, 2015




Number of record-breaking events
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© 2013 Platinum Garages



Phoenix, Arizona
July 18, 2016
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Globally, floods and
NOW occur

than in 1980.

Data: Munich Re via The Guardian



The same extra heat that evaporates more water from
the ocean, causing bigger downpours and floods...

..pulls moisture even more quickly from the soill,
causing longer and deeper droughts.

An Inconvenient Truth © 2006 by Paramoun t Classics, a Division of Paramoun t Pictures. All Rights Reserved.



rakow. a
June 3, 2020
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In parts of Poland and
Romania, the drought

IS the worst in a century.
In the Czech Republic it’s
the worst in 500 years.
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Severe drought in Western Canada will pressure food industry and
raise food prices

Saskatchewan, July, 2021




Hotter Years Typically Have More Fires

Average Temperature (°F)
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Lytton, B.C. — July, 2021




The three most expensive wildfires in world
history have happened In the last four years
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The average amount of land in Canada
burned annually by wildfires has

“And we expect another doubling to quadrupling
of fire over this next century.

— and I’ll be quite clear —

Mike Flannigan, Professor of Wildland Fire
University of Alberta

April 2013
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Greenland’s ice is than
originally thought, and more Is melting from the

permanent |ce sheet than from gIaC|ers
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Antarctic Ice Loss

1979-1989
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1999-2009

2009-2017
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Ice Loss Per Year in Billion Metric Tons

Data: Rignot et al, 2019, PNAS



Top 10 Cities at Risk from Sea Level Rise in 2070
By Population at Risk
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Data: Nichols, et al., OECD Environment Working Paper No. 1 (ENV/WKP(2007)1)
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- UN warns that world risks becoming
‘uninhabitable hell' for millions unless leaders
take climate action
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Climate change
“will likely lead to

disputes over and resources,
and destruction by natural disasters In
regions across the globe.”
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Nearly four million
people in India and Nepal
=== have been displaced by
== = flooding and mudslides.



“_..the of all
attacks on the environment

Encyclical Letter of

On Care for our Common Home
June 18, 2015
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“Climate Change
IS a
Medical Emergency.”

Professor Hugh Montgomery, Co-Chair,
The 2015 Lancet Commission on

Health and Climate Change
June 2015
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As the climate changes and
humans expand further into
Earth’s remaining wild places,

-

are emerging, on average



/5% of all new emerging
Infectious diseases are

meaning they are transmitted
from animals to humans.
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Tropical Diseases on the Move

©"James Hastings-Trew

*The exact point of origin of many diseases is uncertain




Data: World Health Organization, 2016



We now risk
losing up to
50% of all
land-based
species
IN this centur

Source: Nicholas Stern, The Economics of Climate Change
Photo: © Dirk Ercken/Shutterstock
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What if it’s a hoax?
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2. Can we change?
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1. The Sharply, as

2. The Dramatically, and

3. All the Nations With No Land-Line
Grids the Old Technology.



We have
the solutions
at hand...



Green Energy Progress
How Do Projections Compare With Reality?

2000 Projection Reality

VWO clwi Ie
WIind ¢

WIIl re a
GW. by 2 |@

Data: International Energy Agency; Global Wind Energy Council; Bloomberg New Energy Finance



Wind Capacity (Megawatts)
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Global Wind Energy Capacity
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Megawatts Installed
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Solar Energy Progress
How Do Projections Compare With Reality?

2002 Projection Reality

I'ne solar
ENErgy market

WIlI'grow ene
gJlgawatt per
year by 2010

Source: Fresh-Energy; Bloomberg New Energy Finance
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$ Cost per Watt (Inflation Adjusted)
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Megawatts Installed

Source: CanWEA

Installed Solar Power in Canada




Low initial costs make small
solar systems affordable
in developing countries
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Installed Capacity (GW)
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Enough solar energy reaches Earth every hour
to fill all the world’s energy needs for a full year
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IS set to begin

of human civilization.”

Bloomberg View
April 8, 2015



Hornsdale, South Australia
September 29, 2017

Tesla has built the

at awind farm in South Australia

© 2017 Reuters/Sonali Paul



Mean LCOE ($/MWh)

Levelized Cost of Energy in the U.S.
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Solar Power Plant in Sussex, N.B.
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Auto Manufacturers Are Moving to Electric Vehicles
Companies with Electric Models in Production

Data: Bloomberg New Energy Finance, EVObsession



Countries Planning a Fossil Fuel Vehicle Phase-Out:

Country/State

Norway
Denmark
celand
reland
srael
Netherlands
Slovenia
Sweden
Scotland
Britain
Canada

Phase-Out Beqgins

Country/State

France

Sri Lanka
Talwan
Singapore
Costa Rica
China
Germany

Phase-Out Begins

Date of phase-out
pending.
Merkel:

* Sri Lanka’s phase-out will be complete by 2040



Electric Car Stock (Millions)

7.0M

Global Electric Cars on the Road
6.0 M Cumulative; Battery and Plug-in Hybrid EVs
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Data: Global EV Outlook © OECD/IEA 2016



Powertrain Cost Comparison
60kWh / 500km Range Without Subsidies

Powertrain Cost ($ US)
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$20000  \Mainstream Battery-
’ Electric Cars
$15,000
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Efficient Fossil
Fuel-Powered Cars A
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Data: Bernstein, September 2017
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$55 T ............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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Renewables Fossil Fuels

Sources: International Energy Agency, International Monetary Fund



Investments In renewables and energy
efficiency create three times more
Jjobs, on average, than investments In
fossil fuel technologies.

Data: McKinsey
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3. Will we change?



In the 2015 Pa S Agreemenis
, every nation in the world agreed
% to work together terachieve net zere
greenhouse gas emissions by mid-century.
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“(We) the BCMC call on the Government of
Canada to engage with the Provinces and
Big Cities In developing a national climate

Brampton
Laval

Saskatoon

change strategy.”

Canada’s Big City Mayors’ Caucus
July 6, 2015

Signed by the Mayors of:

Calgary Edmonton Gatineau Halifax Hamilton Kitchener
London Mississauga Montréal Ottawa Québec Regina

St. John’s Surrey Toronto Vancouver Windsor Winnipeg



016°FrediChartrand/The CanadianiPress:

On June 29, 2016 the U.S., Mexico and Canada
pledged that North America will get half its
electricity from zero-emissions sources by 2025.
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Conventional Energy Stocks Are the Worst Investments

3,500
“Energy has been...the worst performer
3,000 since the U.S. bull stock market began
more than a decade ago.”
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Canada plans to phase out
coal-fired electricity by 2030



In 2021, Canada has banned single-use plastics -- checkout
bags, straws, stir sticks, six-pack rings, cutlery and even
foodware made from hard-to-recycle plastics.



But... the International Monetary Fund found the
production and burning of coal, oil and gas was

‘subsidized’ to the tune of $5.9 trillion in 2020, that is
$11 million per minute...



What can you do?



Be part of the solution



254 e

- ' oy .‘ - >
3 @@@I@Y@} m'ﬁ}s”j PANVITChElEIUSATTO DAYANE
—d / 3




Y

/
>




use mmpalJ

I ' ».-«\.- ,JL'B"MLJ\.U' “ 5

S EHOIOICORZUZUIREUIELS/Abubaker Lubowa



THE CLer\TE

15 CHANGIN&




~ Madrid, Spain .

December 11, 2020

-~
.

Photo © 2020 Marcos del MazojaBiiRocket via Get

SRy s < ; . s Tl 4

,_.'? B L b v ‘ y ~ Sy AT P J 3
AN SR S AN ) g - — %Gy oy
- A S i —— o w > 4 B L o ey 2 2 Pt O N ey y &

.~ .




Ea | | » P
JEIKEIrTE,
Newvennlosr 27,




HHS Climate Change Protest — September, 2019
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“This is a critical moment. Our children’s
future and the future of our common home

d:é'j@']*fﬂ Pdﬁlrﬂ Bartholomew, Pope Francis & the Archbishop of Canterbury

Justin Welby
Joint Messade on the Protection of Creation ¢ September 1.



What can your church
do?



You can join other faith communities who are concerned
about the environment



https://greenchurches.ca/tools/spirituality/bible/
https://greenchurches.ca/tools/spirituality/bible/
https://greenchurches.ca/tools/spirituality/bible/
https://greenchurches.ca/tools/spirituality/bible/
https://greenchurches.ca/tools/spirituality/bible/



https://www.communionforest.org/

You can educate your congregations!
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https://tearfund.ca/christianity-and-climate-change/

You can partner with environmental organizations
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Hampton High School Garden




Hampton Rain Garden!




You can feed people!




You can replace gas powered lawn tools with electric!
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Oil Demand Growth Forecast, 2020 — 2040
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You can look for ways to be more energy efficient






https://www.saveenergynb.ca/en/for-business/commercial-buildings-retrofit-program/

You can start a composting program

Food waste is responsible for 6% of global greenhouse
oas emissions



https://ourworldindata.org/food-waste-emissions

YOU can start a
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climate action team



HHS Climate Action Plan

At HHS, we will reduce our energy consumption, waste production and
carbon footprint by making environmentally conscious decisions In our
school, our community and our personal lives.

At HHS, we will encourage climate action in and outside of school. We
will Inspire both students and members of the community to make
changes to benefit our environment.

At HHS, we will educate those around us about climate change. We
will ralse awareness In younger students by encouraging
environmentally sustaining activities.




And on a personal level...



EVERY ACTION MATTERS
EVERY BIT OF WARMING MATTERS

EVERY YEAR MATTERS
EVERY CHOICE MATTERS




We can lessen our dependency on fossil fuels?

3000 MW

2200 MW




Spheres of Influence




The most effective types of action combine what you are good
at and what brings you joy!






http://www.youtube.com/watch?v=xwOvBv8RLmo

Leaders in Energy

v Canada's largest refinery

o

The Port of Belledune's Green Energy Hub

North American first on Gen IV SMR
industrial application

S

Provincial Hydrogen Roadmap
40 years of nuclear leadership

Canada's only operational LNG terminal

. . S S %

Opening this energy gateway would be a
first for Canada

v" Rich natural gas opportunities




Never doubt that a small group of thoughtful,
committed, citizens can change the world.
Indeed, it is the only thing that ever has.”

Margaret Mead



Wil QZéﬁ'e'mge?



Join those who are using
thelr
thelr
thelr
to fight for their future, their
community, and their world.



Use your
your
your

Speak Truth to Power

lilke your world depends on It...



...because your world depends on it.

Source: NASA



Questions?



Thank-you for listening!
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