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Mi ni sterds message

As we move towards our post-COVID recovery and
advance our goal of net-zero emissions by 2050, we need
to be smart, thorough and thoughtful.

Thi s Watumatl Resources Canada Departmental
Results Report demonstrates how we are delivering on
results for Canadians.

Being smart means grounding all of our decisions in the best data and best science.
Working with provinces and territories, this focus allowed us to reach a major milestone;
the first digital geological mapso f Ca n a d aFegly aNailable bnline, these maps
provide important information on mineral exploration, land use, and infrastructure.

This approach also led to launching the latest RADARSAT satellites, which are
providing imagery to guide responses to flooding across the country. Data is also the
backbone of the virtual Canadian Centre for Energy Information i a single point of
access to information on our energy future.

Science has been at the very core of the development of federal flood mapping
guidelines and the creation of a national database to assess the sensitivity of our coasts
to climate change. Science has allowed us to develop an early-warning system for
earthquakes, and a Canadian Wildland Fire Strategy to lessen the devastation from
forest fires. Science is keeping Canadians safe.

We have been thoroughi n how wedre approaching climate ¢
1 Investing in zero-emission vehicles;
1 Advancing the use of hydrogen in mining;
1 Financing the development of ethanol from wood and agricultural waste;
1 Accelerating homegrown battery innovation;
1 Investing inkey technologies and emission reduction programs to advance

towards the cleanest global petroleum sector; and
1 Joining with international partners to secure the supply of critical minerals
essential to a clean-growth future.
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Being thorough also means investing in clean technologies and innovation to make
Canadian homes, buildings, and industries more energy efficient and resistant to
climate change.

Thoughtfully developing our resources means focusing on people and leaving no one
behind. The Softwood Lumber Action Plan helped to protect workers, companies and
communities affected by trade disputes. New investments are helping to bring
Indigenous and non-Indigenous women, young people, and other under-represented
groups into resource development.

The Trans Mountain Expansion project established a new template for Indigenous
engagement on major projects. Web v e eamdctedba new approach to environmental
reviews that strengthens both investor certainty and environmental performance.

ltds been a busy and productive year and
people of Natural Resources Canada. This report is a testimony to their smarts,
thoroughness and thoughtfulness.

The Honourable SB@MUEB O6Regan
Minister of Natural Resources
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Results at a glance and operating context

Canadadés natur al r e s o non-cerewable enérgy,crineralssandgretsls,tb r o m
renewable forest and energy assets, are an important source of jobs and prosperity. Based on

2019 data, the sector accounted for approximately 17% of nominal gross domestic product, 1.9

million jobs (direct and indirect) and half of all merchandise exports ($264 billion or 48%).

As a science based organization that supports the
resource sectors, in 2019-20, Natural Resources Canada (NRCan) contributed to the

achievement of commitments articulated in the Mandate Letter of the Minister of Natural

Resources, and the Department Ghsee Core Responsibilities:

1 Natural Resource Science and Risk Mitigation;
1 Innovative and Sustainable Natural Resources Development; and,
1 Globally Competitive Natural Resource Sectors.

Operating Context

NRCan maintained strong supportfort he gr owt h and prosperity of Can
sectors in light of the global and domestic environment in which they operated. This

environment included an evolving competitive landscape marked by cyclical downturns in

pricing, changing supply and demand patterns, trade uncertainties, regulatory changes and new

policy approaches to environmental sustainability. There continued to be an emphasis around

the world on sustainable development practices and environmental stewardship, the urgent

need to reduce greenhouse gas (GHG) emissions, adapt to the impacts of climate change and

protect the environment.

Gender-based analysis (GBA+) and diversity and inclusion continued to be a commitment for
the Government of Canada to ensure that the development of policies, programs and legislation
includes the consideration of differential impacts on diverse groups.

NRCan ensured that mandate letter commitments for this reporting period were addressed. For
example, the Department continued to build on the work of Generation Energy, working with
provinces and territories to accelerate clean growth strategies supporting innovation and job
creation in our natural resource sectors. The Department also helped put more low-emission
vehicles on the road by, in part, building refueling stations across Canada. To further build the
countryods grandaspad of abraadarycommitmentto natural climate solutions, the
Department started the process of making available trees that will: help cities expand and
diversify their urban forests; rebuild forests after a wildfire; and, help municipalities increase the
resilience of urban forests.

Finally, the latter period of 2019-20 was marked by the beginning of the COVID-19 pandemic.
Within a week of the World Health Organization (WHO) declaration, on March 11, 2020, the
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Prime Minister announced several measures to address the impact of the pandemic on
Canadians and the Canadian economy.

Within this operating context, NRCan focused on delivering five priorities derived from its core
responsibilities, mandate and ministerial commitments.

Improving market access and competitiveness in the natural resource sectors

NRCan took actions to ensure that Canada continued to access new markets, and that the
natural resource sectors remain a source of good jobs and opportunities for Canadians. In

2019-20, NRCan:

1 Established International Agreements and Partnerships - To facilitate diversification and
greater access to global markets for Canadian suppliers of natural resources, we supported
negotiations for the Canada-United States-Mexico Agreement (CUSMA),' Mercosur,'and
Pacific Alliance. We prepared for potential free trade agreement (FTA) negotiations with
ASEAN and India, and the modernization of the FTA with Ukraine. We also worked towards
implementing the Canada-European Union Comprehensive Economic and Trade
Agreement (CETA)," and the Comprehensive and Progressive Agreement for Trans-
Pacific Partnership (CPTPP).V

1 Supported Legislative and Policy Changes - In support of major resource projects that will
position Canada as the supplier of choice on the global stage and a favourable destination
for investment, we supported horizontal leadership across the Federal Government for Bill
C-69.' The Bill simultaneously enacted the Canadian Energy Regulator Act (CERA) and the
Impact Assessment Act (IAA). These Acts will better facilitate decisions on major resources
projects, creating business certainty and protecting the environment.

1 Promoted Responsible DevelopmentandUseofCanadads Natural Resourc
Domestically and Internationally - We advanced support to the mining sector by
operationalizing the Canadian Minerals and Metals Plan (CMMP)"! in collaboration with
provinces and territories, through Action Plan 2020.V" This Action Plan introduced the first
series of pan-Canadian initiatives aimed at improving the global competitiveness of the
Canadian minerals and metals industry and positioning Canada as a global mining leader.lIt
pursues the vision of Canada as home to a competitive, sustainable and responsible
minerals industry that benefits all Canadians. We also collaborated with stakeholders on the
Shared Vision for the Forests of Canada: Towards 2030 Report, which outlines
Can ad a 6 sawortdlleader & sustainable forest management.

We supported the Government of Canaldam®s wor k r e
Mountain Expansion Project (TMX) by completing consultations with Indigenous groups

potentially impacted by the Project. In support of TMX and other major projects, 267

collaborative agreements were signed and approximately $10.5 million allocated to

communities.

Internationally, we participated at fora, such as the G7 and G20, Clean Energy Ministerial -
Mission Innovation (CEM-MI),i" 25th Conference of the Parties (COP 25),* International

4 Results at a glance and operating context


https://international.gc.ca/trade-commerce/trade-agreements-accords-commerciaux/agr-acc/cusma-aceum/index.aspx?lang=eng
https://www.mercosur.int/en/
https://www.international.gc.ca/world-monde/international_relations-relations_internationales/pacific_alliance-alliance_pacifique/index.aspx?lang=eng
https://www.international.gc.ca/trade-commerce/trade-agreements-accords-commerciaux/agr-acc/ceta-aecg/index.aspx?lang=eng
https://www.international.gc.ca/trade-commerce/trade-agreements-accords-commerciaux/agr-acc/ceta-aecg/index.aspx?lang=eng
https://international.gc.ca/trade-commerce/trade-agreements-accords-commerciaux/agr-acc/cptpp-ptpgp/index.aspx?lang=eng
https://international.gc.ca/trade-commerce/trade-agreements-accords-commerciaux/agr-acc/cptpp-ptpgp/index.aspx?lang=eng
https://www.parl.ca/DocumentViewer/en/42-1/bill/C-69/royal-assent
https://www.parl.ca/DocumentViewer/en/42-1/bill/C-69/royal-assent
https://www.minescanada.ca/en
https://www.minescanada.ca/en/content/action-plan-2020-introducing-pan-canadian-initiatives-march-2020
https://www.nrcan.gc.ca/19734
https://www.nrcan.gc.ca/19734
https://unfccc.int/event/cop-25
https://www.iea.org/
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Energy Agency (IEA), GLOBE 2020,X Mining Indaba (Africa),” Expomin (Americas), " the
Food and Agriculture Organization (FAO),XV and the UN Forum on Forests to promote

trade and investment, cleanenergy andtoadvance Canadads resandrce

protect our trade interests and the sustainable development of natural resources. In January
2020, Canada and the U.S. announced the finalization of the Joint Action Plan on Critical

Minerals Collaboration,* which will improve critical mineral security and ensure the future
competitiveness of Canadian and U.S. minerals industries.

Defended Firms, Communities and Workers - We worked with Global Affairs Canada
(GAC) to challenge trade actions on softwood lumber, uncoated groundwood paper,
supercalendered paper and dissolving pulp under NAFTA Chapter 19 and at the World
Trade Organization (WTO).®! As aresult, duties were removed from uncoated groundwood
paper, supercalendered paper and dissolving pulp, while litigation continued on softwood

lumber. Wealsodef ended against t ar iothdrsaturalmepoorses d o0 n

sector exports, including existing and intended U.S. tariffs.

Accelerating the development of clean technology and supporting the transition
to alow carbon future

Transitioning to a low carbon future requires investments in clean technology, collaboration with
international and domestic partners, program investments and policy and regulatory changes. In
2019-20, NRCan:

l

Accelerated Clean Technology Innovation - We facilitated clean technology innovation by
funding research, development and demonstration (RD&D) projects? through existing clean
energy innovation initiatives such as the Green Infrastructure Programs,the Clean
Growth Program (CGP)*i and the Energy Innovation Program (EIP).** Under the Impact
Canada Initiative > six prize-based Clean Technology Challenges* were advanced
including Charging the Future *"a $4.5 million challenge announced in July 2019 to
accelerate a made-in-Canada battery innovation. Further evidence of Canada's global
leadership in leading clean technology innovation was illustrated through our participation in
all eight Ml Innovation Challenges (ICs), co-leading the Sustainable Biofuels and Clean
Energy Materials ICs. Under the EIP, we developed with partners the stream Breakthrough
Energy Solutions Canada? (BESC)* that is investing up to $40 million, as a game-
changing public-private initiative, to accelerate the development and commercialization of
clean technologies with potential for significant GHG emissions reductions.

1 This included projects in renewable energy; energy efficient buildings; clean energy for rural and remote
communities; low carbon fuels and transportation; grid modernization; improved batteries and energy
storage; and reducing GHG emissions, water use and waste from oil and gas production, mining and
other industries.

2 Total Breakthrough Energy Solutions Canada (BESC) funding is $40 million ($20 million from NRCan;

$10 million from Breakthrough Energy Ventures; $10 million from Business Dewvelopment Bank of
Canada).

Natural Resources Canada 5
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https://www.iea.org/
https://www.globeseries.com/forum/
https://www.miningindaba.com/Home
https://www.expomin.cl/en/
http://www.fao.org/home/en/
https://www.canada.ca/en/natural-resources-canada/news/2020/01/canada-and-us-finalize-joint-action-plan-on-critical-minerals-collaboration.html
https://www.canada.ca/en/natural-resources-canada/news/2020/01/canada-and-us-finalize-joint-action-plan-on-critical-minerals-collaboration.html
https://www.wto.org/
https://www.wto.org/
https://www.nrcan.gc.ca/climate-change/green-infrastructure-programs/19780
https://www.nrcan.gc.ca/climate-change/canadas-green-future/clean-growth-programs/20254
https://www.nrcan.gc.ca/climate-change/canadas-green-future/clean-growth-programs/20254
https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/funding-grants-incentives/energy-innovation-program/18876
https://impact.canada.ca/en
https://impact.canada.ca/en
https://impact.canada.ca/#challenges
https://impact.canada.ca/en/challenges/charging-the-future
https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/funding-grants-incentives/energy-innovation-program/breakthrough-energy-solutions-canada/21913
https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/funding-grants-incentives/energy-innovation-program/breakthrough-energy-solutions-canada/21913
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Ten companies™V were selected in January

2020 under BESC and announced in
February at GLOBE 2020.*" We also hosted
the 4th Mission Innovation*' and 10th
Clean Energy Ministerial Meetings (CEM-
MI)*>vii in May 2019, leading the way to clean
technology research and policies.

10th Clean Energy Ministerial Meeting / 4th Mission
To support local actions to improve energy Innovation Meeting, Vancouver Convention Centre West
efficiency of homes and community buildings

and reduce GHG emissions, we continued to support the Federation of Canadian
Municipalities6 Green Municipal Fund (GMF).*Vii For the forest sector, we helped create
green jobs and reduced GHG emissions by supporting Woodland Biofuels through the
Investments in Forest Industry Transformation*™* and CGP to produce, for the first time,
ethanol from wood and agricultural waste.

1 Advanced C a n a d Brdnsition to a Low-carbon Economy - We supported the
government-wide priority to put more low-emission vehicles, including electric vehicles (EVs),
on Canadian roads, through the Electric Vehicle and Alternative Fuel Infrastructure
Deployment (EVAFID) Initiative** and the Electric Vehicle Infrastructure Demonstration
Program,*> which is advancing new technological solutions for EVs. The Zero Emission
Vehicle (ZEV) Infrastructure Program®* was also launched, facilitating greater access to
charging where Canadians live, work and play.

We advanced the development of a Hydrogen Strategy for Canada, which will identify
opportunities for clean hydrogen production and use across the country, while positioning
Canada to become a supplier of choice to the world. Given that low carbon fuels, such as
hydrogen, will play a key role in Canadian and global energy transformation on the path to
net-zero, our domestic efforts were also complemented by the launch of a new Hydrogen
Initiative, under the CEM.

This new Initiative serves as a cornerstone of hydrogen deployment efforts globally,
cementi ng bsgahtialoole & nhé energy transformation globally. In the mining
sector, the Hydrogen Implementation for Mining Initiative is helping advance hydrogen
fuel cell electric power as a clean alternative to diesel power for mining and the Mining
Value from Waste Program*ii is helping reduce the environmental, social and economic
footprint of mine wastes in support of the transition to a low-carbon economy.

To build resilience and fight climate change, we continued to implement the Pan-Canadian

Framework (PCF) on Clean Growth and Climate Change . We also collaborated with

partners to implement recommendations from the Generation Energy Council Report, >V
including a commitment to strengthen existing mi
emissions reduction goal to net-zero by 2050.

Finally, we continued to administer the ENERGY STAR® for Products Program,**Viwhich
encourages consumer purchases of high-efficiency products. The ENERGY STAR®XxxVi
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https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/funding-grants-incentives/energy-innovation-program/breakthrough-energy-solutions-canada/21913
https://www.globeseries.com/forum/
http://www.mission-innovation.net/events/fourth-mission-innovation-ministerial-mi-4/
https://www.nrcan.gc.ca/19734?_ga=2.137820976.1254740710.1573565092-1460302499.1523547993
https://www.nrcan.gc.ca/19734?_ga=2.137820976.1254740710.1573565092-1460302499.1523547993
https://www.canada.ca/en/environment-climate-change/services/sustainable-development/strategic-environmental-assessment/public-statements/funding-green-municipal-fund.html
https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/forest-sector-funding-programs/investments-forest-industry-transformation-ifit/13139
https://www.nrcan.gc.ca/energy-efficiency/energy-efficiency-transportation-and-alternative-fuels/electric-vehicle-alternative-fuels-infrastructure-deployment-initiative/18352
https://www.nrcan.gc.ca/energy-efficiency/energy-efficiency-transportation-and-alternative-fuels/electric-vehicle-alternative-fuels-infrastructure-deployment-initiative/18352
https://www.nrcan.gc.ca/climate-change/green-infrastructure-programs/electric-vehicle-infrastructure-demonstration-evid-program/20467
https://www.nrcan.gc.ca/climate-change/green-infrastructure-programs/electric-vehicle-infrastructure-demonstration-evid-program/20467
https://www.nrcan.gc.ca/energy-efficiency/energy-efficiency-transportation/zero-emission-vehicle-infrastructure-program/21876
https://www.nrcan.gc.ca/energy-efficiency/energy-efficiency-transportation/zero-emission-vehicle-infrastructure-program/21876
https://www.nrcan.gc.ca/simply-science/21944
https://www.nrcan.gc.ca/simply-science/21944
https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework.html
https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework.html
https://www.nrcan.gc.ca/climate-change/canadas-green-future/generation-energy/20093
https://www.nrcan.gc.ca/energy-efficiency/energy-star-canada/about-energy-star-canada/energy-star-announcements/energy-star-products/12519https:/www.energystar.gov/
https://www.energystar.gov/

20191 20 Departmental Results Report

technical specifications for six product categories were updated, including windows, doors
and skylights, and heat and energy recovery ventilators.

Protecting Canadians from the impacts of natural and human-induced hazards

Natural and human-induced hazards can have devastating impacts on the lives of

Canadians, as well as the security of Cafnadads ¢

not located, monitored, and tracked in near real time, they can also severely impact the
competitiveness of the natural resources sector, and the prosperity and livelihood of
Canadians. In 2019-20, NRCan:

Improved Monitoring of Natural Hazards - Seasonal floods, wildfires, earthquakes, and
destructive forest pests remain major ongoing threats to many communities across the
country. Under the Emergency Management Strategy for Canada (EMS),**Viil we
collaborated with provinces, territories and Indigenous peoples to develop Federal Flood
Mapping Guidelines,*** and conducted research and development efforts to advance flood
mapping tools and methods. These activities enabled us to respond to some of the most

devastating flood seasons in Canadab6s history b\

responders and municipalities with near real time satellite-based flood extent maps through
the NRCan Emergency Geomatics Services. We led CanCoast 2.0,*' a national, open-

access digital database to assess Canadads

increased the use of tools to enhance forest resilience through the Forest Change Program.

We commenced work on the Wildland Fire Component of the EMS and, in partnership with
the Natural Sciences and Engineering Research Council (NSERC) and the University of
Alberta, we provided assistance for the establishment of a National Wildland Fire Research
Network to enhance response to wildland fires and support resilient communities. Being the
lead in the development of the wildland fire component of the National Risk Profile (which
determines the risk of wildland fires to communities), we also provided federal leadership for
the implementation of the Canadian Wildland Fire Strategy (CWFS)*'to mitigate the effects
of wildfires on Canadians. In addition, we helped mitigate the effects of forest pests by
advancing the Spruce Budworm Early Intervention Strategy Phase Il, which monitored

and treated forest at risk of an outbreak in the Atlantic region.

To counter the destructive effects of earthquakes, we completed a full upgrade of the
national earthquake-monitoring infrastructure, and commenced the rollout of a National

Earthquake Early Warning System.

Strengthened understanding of the impacts of Climate Change and Adaptation -
Through the Climate Change Geoscience Program, we funded scientific research on the

impacts of climate change and adaptation on permafrost, coastal erosion, sea level rise,

ecosystems,e xt r eme weat her events and .mosninfotmation n g

aims at protecting Canadians from changes in our climate. Our work also informed the ECCC
publicaton,Canadads Ch anedRRepog 200 thatdooks at how and why

coas:

of

Canadab6és climate has changed and the changes t he

Natural Resources Canada 7


https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-strtgy/index-en.aspx
https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/dsstr-prvntn-mtgtn/ndmp/fldpln-mppng-en.aspx
https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/dsstr-prvntn-mtgtn/ndmp/fldpln-mppng-en.aspx
https://open.canada.ca/data/en/dataset/73714ed4-a795-a7ae-7e93-36100ce7c242
https://cfs.nrcan.gc.ca/publications?id=37108
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/canada-changing-climate-completed-assessment-reports/10029
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1 Strengthened Regulations and Security around Explosives and Cyber-security- To
improve regulation and protect infrastructure, we began the process of amending the
regulated list of explosives precursor chemicals to include newly identified chemicals of
concern. As well, a new Risk-Based Inspection Plan was implemented, allowing inspectors
to be more resource effective and target sites which presented the highest risk. Cyber
security being a priority, wep | ayed an active role in shaping Ca
contributing to the implementation of the National Cyber Security Strategy*'" by deepening
collaboration with domestic and international partners, and enhancing the cyber security of
Canadads do me sbordeceneagy idfrastructors. s

T Supported t he Respoasetothe@QVisl9Pandemic - In the last weeks of
March 2020, we proactively worked with Statistics Canada and Shared Services Canada to
respondtothePubl i ¢ Heal th Agency of Camtlhisdeg@rdsther equest
Department contributed by establishing a multi-jurisdiction geospatial cloud based technology
environment for geospatial data sharing and by developing situational awareness products,
such as online interactive maps and dashboards," which have since been viewed more
than one million times by Canadians.

Strengthening relationships and advancin
peopl es

Reconciliation with Indigenous peoples based on the recognition of rights, respect, co-operation
and partnership are essential to a renewed nation-to-nation relationship. NRCan has continued
to renew and strengthen its relationship with Indigenous peoples. In 2019-20, NRCan:

1 Promoted Opportunities for Participation in Energy Infrastructure Developmenti We
supported the participation of Indigenous peoples in the natural resources sector through the
Indigenous Advisory and Monitoring Committees (IAMC)*V for TMX and Line 3 pipeline
projects, as well as economic opportunities through the Indigenous Natural Resource
Partnerships program. We confirmed our commitment to continued engagement with
Indigenous groups on TMX through the establishment of the Phase IV Partnerships Office
and by working collaboratively with other departments to implement Project accommodations
and other measures. We continued engagement on the Manitoba-Minnesota Transmission
project and engaged in Crown consultations with potentially impacted Indigenous groups on
the proposed Nova Gas Transmission Ltd. (2021) System Expansion Project.

1 Advanced Capacity Building and Economic Development - Through the Indigenous
Forestry Initiative (IFI),*V' and in collaboration with| ndi genous Services Canac
Strategic Partnership Initiative, we invested $6 million in 52 Indigenous-led forest projects
that build capacity and support jobs in the Indigenous forest sector. Support for the economic
development and participation of Indigenous communities was also encouraged through the
CMMP, the new Impact Assessment Act,*V and the Arctic and Northern Policy
Framework (ANPF).*Vii Further, we engaged with First Nation communities through the First
Nation Land Management Program,*™ which support self-governance and the development
of First Nation capacity in land surveying.

8 Results at a glance and operating context


https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/ntnl-cbr-scrt-strtg/index-en.aspx
https://health-infobase.canada.ca/covid-19/visual-data-gallery/
https://iamc-tmx.com/
https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/forest-sector-funding-programs/indigenous-forestry-initiative/13125
https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/forest-sector-funding-programs/indigenous-forestry-initiative/13125
https://laws.justice.gc.ca/eng/acts/I-2.75/index.html
https://www.rcaanc-cirnac.gc.ca/eng/1560523306861/1560523330587
https://www.rcaanc-cirnac.gc.ca/eng/1560523306861/1560523330587
https://www.aadnc-aandc.gc.ca/eng/1327090675492/1327090738973?undefined&wbdisable=true
https://www.aadnc-aandc.gc.ca/eng/1327090675492/1327090738973?undefined&wbdisable=true
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Support was provided for renewable energy and capacity building projects across rural,

remote and Indigenous communities to reduce reliance on fossilfuels,t hr ough NRCanés
Clean Energy for Rural and Remote Communities Program (CERRC)'and Impact

Canadaods | nd-Digsinnitiateve (IODIf."In 2019-20, the CERRC Program

selected 35 new projects, of which 32 were in Indigenous communities, while the IODI

supported 15 Indigenous Energy Champions who are working with their communities to

develop and implement clean energy plans.

1 Renewed and Strengthened Relationship i Through an investment of $3 million, the Royal
Astr onomer 0 svasRandorneeimoctte Circle of Nations Learning Centre
(CNLC)."" This centre is a place where representatives from Indigenous organizations,
academia, the private sector, federal departments and the not-for-profit sector can work
together on building relationships and strengthening collaboration. The CNLC is a center-
point for NRCan cultural competency activities, the Indigenous Employees Network (IEN),
and reconciliation. Also, to help advance work on reconciliation, we successfully released the
inaugural interactive tool map, Stories from the Land: Indigenous Place Names in
Canada."

1 Addressed the Impact of the COVID-19 Pandemic in Indigenous and Remote Northern
Communities - Through NRCand €0VID-19 North Working Group, in collaboration with
other government departments, information was analysed and applied to operational
requirements for whole-of-government initiatives. These efforts highlighted the importance of
natural resources as a key contributor in planning for pandemic preparedness and response
in Canadaédés North and across Indigenous communi i

Ensuring our decisions and actionsobhustg
science

Creating and |l everaging scientific knowledge and
global competitive advantage, building a more sustainable future, and meeting the highest
standards of stewardship. In 2019-20, NRCan:

and Capacity - Through the
Federal Geospatial Platform' and
the Earth Observation Data
Management System,V we
improved access to authoritative
geospatial information and analysis / PAN T R i :
ready data for decision makers. By Geol ogists from GEM6s Mul tiple

leveraging expertise in Artificial Project examine an 1860 million-year-old mountain building event

Intelligence (Al) and machine on Eastern Baffin Island, Nunavut (2009).

learning and through the application of big data management tools, we successfully made

use of optical and radar imageryt o better understand the evolutio
and infrastructure. As well, we launched our Policy on Scientific Integrity"' to support the

Broadened Scientific Knowledge = > - :
! T REE AN T o

—
i FhaT
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https://www.nrcan.gc.ca/reducingdiesel
https://impact.canada.ca/en/challenges/off-diesel
https://impact.canada.ca/en/challenges/off-diesel
http://www.csv.ca/circle-of-nations/
https://open.canada.ca/data/en/dataset/0a309f2c-4f11-4ddb-bce1-e7ba6f8c20cf
https://open.canada.ca/data/en/dataset/0a309f2c-4f11-4ddb-bce1-e7ba6f8c20cf
https://www.nrcan.gc.ca/science-data/science-research/earth-sciences/geomatics/canadas-spatial-data-infrastruct/geospatial-communities-canada-ce/federal-geospatial-platform/11031
https://www.eodms-sgdot.nrcan-rncan.gc.ca/index_en.jsp
https://www.eodms-sgdot.nrcan-rncan.gc.ca/index_en.jsp
https://www.nrcan.gc.ca/scientific-integrity/21665
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continued excellence and integrity, in the conduct, use and communication of the
Department.6s science

We broadened knowledge of Northern Canada by creating the first modern digital geological
mapso f Ca n a d adsyntNesizet kmowledge of geoscience in the North through the
Geo-mapping for Energy and Minerals program (GEM)," which contributes to better
exploration investment decisions and more informed land use decisions within northern
communities.

We also provided logistics support to enable science research in the North through the Polar

Continental Shelf Program"i and responded to the growing demand for knowledge

regarding the Arctic. C a n a dAacticsOcean submission to the Commission on the

Limits of the Continental Shelf'™ was also finalised and is expected to be presented in

2021. This submission will define C a n a dcanfinental shelf beyond 200 nautical miles.

I nternational recognition of the outer | imits w
boundary, conferring sovereignty over the natural resources on the seafloor and in the

subsoil.

To further science collaboration with federal partners, we co-led the development of a new
multi-department science hub to transform how it delivers transdisciplinary science, and to
address departmental laboratory infrastructure needs.

1 Expanded Access to Government Science
and Earth Observation - We contributed to
launching the RADARSAT Constellation
Mission (RCM),* and supporting the operation
of three satellite ground stations. A 99.97%
imagery transfer delivery standard was
achieved. As a result, imagery from the RCM
was effectively used in response to floods in
Manitoba in early spring 2020.

Canadads RADARSAT Const
provides essentialimagery to guide emergency
We launched the virtual Canadian Centre for floodresponse and safeguard critical energy and

Energy Information,* an independent, one- ~ ransportation corridors.

stop shop for comprehensive energy data and

expert analysis, which will ensure individuals and communities have the most reliable,
transparent and science-based information, as the evidence base for making informed
decisions. Additionally, we invested in the Building Regional Adaptation Capacity and
Expertise Program (BRACE)*" and the Adapting to Climate Change Program.i By
providing access to government science, these programs aim to increase the capacity of
small to medium sized enterprises, organizations, professionals and communities to better
adapt to climate change. Weal s o contri buted successful deliver
climate change adaptation conference, Adaptation Canada 2020,V which covered a
breadth of topics and showcased a range of adaptation solutions to climate change impacts
such as sea level rise, flooding and permafrost thaw.

10 Results at a glance and operating context


https://www.nrcan.gc.ca/earth-sciences/resources/federal-programs/geomapping-energy-minerals/18215
https://www.nrcan.gc.ca/science-data/science-research/arctic-science/polar-continental-shelf-program/10003
https://www.nrcan.gc.ca/science-data/science-research/arctic-science/polar-continental-shelf-program/10003
https://www.canada.ca/en/global-affairs/news/2019/05/canadas-arctic-ocean-continental-shelf-submission.html
https://www.canada.ca/en/global-affairs/news/2019/05/canadas-arctic-ocean-continental-shelf-submission.html
https://www.asc-csa.gc.ca/eng/satellites/radarsat/default.asp
https://www.asc-csa.gc.ca/eng/satellites/radarsat/default.asp
https://energy-information.canada.ca/index-eng.htm
https://energy-information.canada.ca/index-eng.htm
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/building-regional-adaptation-capacity-and-expertise-brace-program/21324
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/building-regional-adaptation-capacity-and-expertise-brace-program/21324
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/10761
https://www.adaptationcanada2020.ca/
https://www.asc-csa.gc.ca/eng/satellites/radarsat/what-is-rcm.asp
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1 Strengthened and Modernize our Scientific Endeavors in Artificial Intelligence (Al) - To
better explore the application of Al and Big Data techniques and the role of digitally disruptive
technologies in the natural resources sector, we appointed a thought leader in artificial
inteligence (Al as NRCands new Chief Sci entinadditonand Chi ef
new unit was created to identify opportunities to apply digital technologies and Al across
NRCan science.

2019-20 Actual Spending 2019-20 Actual Full-Time Equivalents
2,454,790,927 4,381
For more information on Natur al Resources Canadabé
the AResults: what we achievedo section of this r
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2019-20 Results Story — as per NRCan’s Depa

Natural Resource Sclence and Risk Mitigation
Lead foundational science and share expertise for managing

Canada’s natural resources, reducing the impacts of climate change

and mitigating risks from natural disasters and explosives.

NRCan CORE RESPONSIBILITIES

Innovative and Sustainable Natural Resources Development

Lead the iontoal rb by i ing the

armronmnlnl porlbrmuncnofcanada'h natural resource sactors through
and it and use.

DEPARTMENTAL ACTUAL RESULTS | W 1as the department

Canadians have access to cutting-edge research to inform decksions

on the management of natural resources

Natural resource sectors are innovative

mental Results Framework

Globally Competitive Natural Resource Sectors
Advance and promote market access, inclusiveness and competitivenass for
Canada’s natural resource sectors, in support of jobs and economic growth.

Access to new and priority markets for Canada’s
natural resources is enhanced

Scientific p to natural
times quarterly by Canadians

accassed an average of

30% of NRCan- funcled innowation projects resulted in new intellectusl proparty,
standards or regulations based on interim resuts

NRCan provided scientific and technical expertise fo
of environmental assessment processes

Stakeholders acknowledged using NRCan's scientific and technical products

times in making their decisions

The department offered | 21 training and development initiatives to ensure

Indigenous knowledge complemented NRCan expertise

T7% of completed NRCan-funded clean energy innovation
projects advanced along the innovation scalke

7 NRCarfuncled green mining technologies, including waste and
Wit proven i

TN new fiorestry products that were infiormead by NRCan tools
and knowledge were developad

Canada's market share to the LLS. was 26.8% and 1.5% globally for imports

of natural resources
934 Canadian-owned pani perating abroad in 2018

(2019 results not yet available)

Quality index of gecgraphic and locational data on Canada's land, water and

infrastructure was

Communities and officials have the tools to safeguard Canadians

‘from natural hazards and explosives

ofnotification for hazardous natural events within Canacia
‘were tssued in a timely manner (within 4 minutes for earthquakes
and 15 minutes for space weather)
‘wilcifire monitoring tools using remotely sansad information
‘wra enhanced

Clean an energy efficienc
economic performance

NRCan-funded clean technology i i ic goals are

development or expansion of trace and imvestment in natural resources

An averageof 1.5 i and
0.4 Indigenous leaders participated in NHCantrade and promotion missions

@ MRCan led 42 international missions and other engagements supporting the

Canadians are engaged in the future of the new and inclusive
FeSOUrco economy

éﬂ unclerway, and willreport in 2024
For avery $1that MRCan investad in enargy innovation projects, NRCan laveraged

anadditional 3 from partner organizations

from adoption of anargy

35.6 petay annual energy savings
efficiency codes, standands and practices

relaasad to Canadians

ofi ions of icenced ves s NRCan

conducts rigorous and timely follow-up on any facility that doss not
achieve a satisfactory rating

Canada’s natural resources are sustainable

NRC: of elactricity
generated from non-GHG emitting sourcas. In 2018-19 this number was 82%
(2019 results not yet available)

35 projects were selected for funding through the Clean Enengy for Rural
and Remote Communities Program to support renewable energy projects
and Twas completed in 2019-20

365 Indi i economic
development projects, the number being greater than previous year as
RUmEFGUS groups and

Policy, regulatory and legislative changes ralied this year on targeted
asa result cpired Formal i

broad public engagement

15 joint analytical with provinces and berritori

igagad in mor proj

Enhanced competitiveness of Canada’s natural resource sectors

NRCan products and expertiss on adaptation were accessed
times quarterty by communities and |ndu:try

of Canadian i taken steps to

adaptto climate change as par surey mmplm in20a

vesting eccurred as 155 ‘total wood was

&%& harvested versus total sustainable wood supply of 220 million m, as par
—————  State of Canada's Forest Repart 2019

837 eleciric velii & jans, 21 natural gas refusli
ﬁ yelrogy ] under completed
161 0, reduction i i

MRCan-funded claan tachnology demcnshtons

[@ 19 policies and initiatives
groups and communities

NRCar's economic and investment data was accessed

00% of resource development project decisions
ware on target & per timelines
p@) 379,032 times quarterly
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Results: what we achieved

Coreresponsibility

Natural Resource Science and Risk Mitigation

Description: Lead foundational science and share
resources, reducing the impacts of climate change and mitigating risks from natural disasters
and explosives.

This Core Responsibility supports the advancement of the follo$firdegic Priorities
1 Protecting Canadians from the impacts of natural and hwimsluced hazards;
1 Strengthening relationships and advancing reconciliatuth Indigenous peoples; and,
1 Ensuring our decisions and actions are grounded in transparent and robust science

Context:

NRCan is a science-based department with over half (61%)of t he Depar t men
to science and technology and 48% of employees working as scientists or technicians. The
Department collaborates with other federal departments, provincial, territorial and local
governments, Indigenous peoples, academic institutions and industry to conduct first-class
science and research. This research helps to improve the economic well-being of Canadians. It
informs regulatory functions, promotes innovation and pre-commercial technology
advancements and contributes to the development of standards, codes and guidance to support
industry practices, as well as provide expert advice and guidance to decision-makers.

Results:

NRCanbés science and technologies ensure
edge research to inform decisions on the management of natural resources

Canadads vast g e o gstaadmdefforts iengapping th thd sarface and sub-
surface of our country. Consequently, NRCan ensures that Canadians have access to cutting-
edge research to inform decisions on the m
in these efforts, the Department provides geospatial data through its GeoBase program, which
informs the science and mapping work for the Department, other federal departments and the
provinces and territories. NRCan also uses a variety of assets, such as satellite ground stations,
to collect valuable data on the status and trends of our changing lands, water and infrastructure.

Natural Resources Canada 13
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In 2019-20, to deepen and broaden geospatial knowledge of Canada, NRCan improved the
currency and coverage of the authoritative geospatial data layers produced by the Department,
including high resolution elevation dataf or 46 of CanadiaedN®RCanar ges
Emergency Geomatics Services( EGS) provided support to P
Government Operations Centre (GOC), the organisation responsible for an integrated federal
emergency response to events of national interest. By the end of Spring 2019, the GOC and
Canadians alike were able to access 86 flood extent and river ice monitoring maps derived from
satellite imagery, each one produced within 4 hours after the EGS team received the imagery.
Al s o, in Spring 2020, the NRCan EGS incorp:
Constellation Mission satellites, enabling daily updates of emergency flood extent maps instead
of previous updates every 2-3 days using RADARSAT-2. To improve operations between levels
of government and the accessibility of data, a series of Federal Flood Mapping Guidelines
were developed. NRCan also provided high-qual i ty and current dat
resources, water and infrastructure through a quality index of geographic and locational data. In
2019-20, the quality index reached 76%, surpassing the target of 70%. This was slightly lower
than the previous year (of 81.2%) because new, very high quality elevation data was added to
the list of accessible data. As this new data is partial over Canada's landmass, the average is
lower than last year.

In 2019-20, NRCan provided geoscientific Accomplishments othe
knowledge, fundamental to managing Geological Survey of Canada
Canadads o rofishoce tards through The GS@tNRCah & / | y I Rl Q& y I
the Geological Survey of Canada (GSC)™ organization for geoscientific information and
(see textbox). The Geo-mapping for Energy research. Its worletlassxpertise focuses on the
and Minerals (GEM)*i Program and the adzadl AyloftsS RSOSt 2LIVSy
Targeted Geoscience Initiative™ i publically energy and water resources; stewardship of

/'Yyl RIQa SYy@ANRYYSYylrT
geological and related hazards; and technology
innovation.In 201920, the GSC:

AProduced 38&xternal peer reviewed scientific

released thousands of mineral maps, reports,
innovations and science publications which
was estimated by a 2020 Ernst and Young
study™'i' to have provided $1.22B in economic

publications;
benefits to Canadians, a 7:1 return on AcCoauthored publications with researchers from
investment. Also, to advance knowledge of 84 countries and all Canadian provinces and
geoscience in the north, the GEM Program territories;

created the first digital maps o f Canada Awas citeql in peereviewed publications over

North, and presented research resullts to SZUDOTIES; . . .
overnment, industry stakeholders and AAittained 21 national and 5 international sigd

ﬁlorthern an’d Indigenous communities agreements;10 national and 6 international

i ; Memorandum of Understandirsgand 15
NR C a rFiéss Nation Land Management interdepartmental agreements; and

Program,** which supports self-governanc_e _ AProvided foundational @pscience results for
and the development of First Nation capacity in Canadian svereignty of the Arctic and to Public
land surveying, provided 84 land descriptions Safety Canada in supportof Federal, Provah
and delivered 42 weeks of in-community Territorial and Indigenous policies, regulation al
training and mentoring to eight participating land management needs.

First Nation communities across the country.
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https://www.nrcan.gc.ca/science-data/research-centres-labs/geological-survey-canada/17100
https://www.nrcan.gc.ca/earth-sciences/resources/federal-programs/geomapping-energy-minerals/18215
https://www.nrcan.gc.ca/earth-sciences/resources/federal-programs/geomapping-energy-minerals/18215
https://www.nrcan.gc.ca/targeted-geoscience-initiative-increasing-deep-exploration-effectiveness/10907
https://drive.google.com/file/d/1V0eeBYTdeNpCyjOf6HicA27sUoWTXJ6W/view
https://drive.google.com/file/d/1V0eeBYTdeNpCyjOf6HicA27sUoWTXJ6W/view
https://www.aadnc-aandc.gc.ca/eng/1327090675492/1327090738973?
https://www.aadnc-aandc.gc.ca/eng/1327090675492/1327090738973?
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A A .t ~ _

NRCan finalized Cana
submission to the Commission on the
Limits of the Continental Shelf.** Canada
filed the submission at the United
Nations™ in May, 2019. The submission
def i nes ¢batineatal ahilsin the
Arctic Ocean, with the outer limits
encompassing an area of over one million
km?, including the geographic North Pole.
International recognition of the outer limits
wilmakethsCanadads | ast
boundary, conferring sovereignty over the
natural resources on the seafloor and in the The CCGS Louis S St-Laurent (foreground) and the
subsail. It is expected that Canada will CCGS Terry Fox (following). A decade of research
make its formal presentation on the Arctic surveys were conducted from icebreakersto acquired
Ocean submission at United Nations geological and geophysical
. . continental shelfin the Arctic Ocean.
Headquarters in New York in 2021.

Tohelp acheveCanadaés GHG emission reduction tar
departments, provincial and territorial governments and other stakeholders to assess the extent
to which activities associated with forests and wood use supported efforts to mitigate GHG
emissions.| n t his regard, forest carbon est i mtt
Biennial Report on Climate Change™andCanadadés annual GHG Nat
Report™iito the UN Framework Convention on Climate Change . NRCan also advanced
the development of forest carbon modelling tools to better understand the role human activities
and other factors play in GHG emissions, thus improving estimates and climate change
mitigation assessments.

NRCan continued to undertake and support research to protect Canadian forests from pests
and to inform forest protection measures of provincial and territorial governments. NRCan
successfully delivered the second year of large-scale research on an Early Intervention
Strategy to mitigate the risk of spruce budworm outbreaks in Atlantic Canada. In collaboration
with the provincial governments, forest sector companies and academia, the initiative monitored
and treated forests at risk of an outbreak in the region, and generated 25 scientific publications
as well as 62 communication and outreach opportunities with a range of stakeholders and the
public. In addition, 8 scientific publications were generated that improved the understanding of
the range expansion of the mountain pine beetei n Al bert ads forests,
pest. Research led by NRCan also informed assessments of long-term management of the
emerald ash borer and the risk this pest and other wood boring insects have on wood and wood
products destined to international markets.

The Department continued to support ECCC in conserving and protecting woodland caribou by
developing the Canadian Conservation and Land Management Knowledge Network
Portal,” and providing socioeconomic analysis on potential impacts of caribou protection
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https://www.un.org/Depts/los/clcs_new/clcs_home.htm
https://www.un.org/Depts/los/clcs_new/clcs_home.htm
https://www.un.org/Depts/los/clcs_new/submissions_files/submission_can1_84_2019.html#:~:text=On%2023%20May%202019%2C%20Canada,sea%20is%20measured%20in%20the
https://www.un.org/Depts/los/clcs_new/submissions_files/submission_can1_84_2019.html#:~:text=On%2023%20May%202019%2C%20Canada,sea%20is%20measured%20in%20the
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/fourth-biennial-report-climate-change.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/fourth-biennial-report-climate-change.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
https://unfccc.int/
https://www.cclmportal.ca/
https://www.cclmportal.ca/

20191 20 Departmental Results Report

measures on the forest sector and
communities in BC. NRCan provided
expertise and tools to provinces and
territories, Indigenous communities
and natural resource industries to
restore boreal caribou habitat as a
member of the National Boreal
Caribou Knowledge Consortium Vi

NRCan recognises the value of
Indigenous Knowledge and is working
to ensure that it is used to complement
Western science, as the inclusion of
Indigenous Knowledge is key to the
diverse perspectives that make
NRCan science world-class and
robust. As such, the Department
undertakes training and development
initiatives that enable staff to learn
about Indigenous Knowledge and how
it can better complement NRCan
science. In 2019-20, 121 training and
development initiatives were
conducted, surpassing the target of 35.

In support of community-driven
approaches to conservation built on
Indigenous Knowledge, NRCan helped
five First Nations across the country to
develop the capacity to undertake
habitat mapping and monitoring, as it
relates to habitat restoration planning
and caribou range planning. NRCan
continued research to improve use of
remote sensing techniques to support
field measurement, classification and
mapping of critical lichen habitat for
caribou. The Department also
produced Indigenous Place Names in
the Canada map, Stories from Land:
Indigenous Place Names in
Canada,™ " as a commitment to
reconciliation (see textbox).

Scientific information keeps Canadians
informed on matters that are important

Interactive Map Recognizes Indigenous Place Names i
Canada

Indigenous place names have an important role inrecogniz
preserving and strengthening Indigenous |angsaayed
cultures. The United Nations has proclaimed 2019 as the
International Year of Indigenous Languages in order to rais¢
awareness of the important contribution Indigenous languag
YF1S G2 2dzNJ 62NX RQa NA OK O

OnJune 21, 2019, anteractive map was released that
recognizes official place names in Canada that originate fro
Indigenous languages and dialects. The map is a joint proje
between Natural Resources Canada and the federal, provin
and territorial naming authorities dhe Geographical Names
Board of Canada.

EntitledStories from the Land: Indigenous Place Names in
Canadathe interactive map highlights the diversity, history
and geographical breadth of Indigenous place names acrog
Canadathrough a selection of over 780 geographical place
named in over 65 Indigenous languages or dialects. These
names are a small s@le of the thousands of official place
names in Canada with Indigenous origins. The map contain
detailed information on place name origins, including the
translated meaning of the name and links to historical
reference documents, allowing visitors to égpe the names in
depth.

A LEGEND
Linguistic families
%o L]
L]
(e]
[ ]
@ Haida
® Inuit
@ Iroquoian
o @® Kutena
[ ] hif
o @ salish
@ Siouan
oo ©
° g% @ Tlingit
g‘z ® Tsimshian
o

A selection of geographicplacenames originating from
Indigenous languages
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https://www.cclmportal.ca/organization/national-boreal-caribou-knowledge-consortium
https://www.cclmportal.ca/organization/national-boreal-caribou-knowledge-consortium
https://maps.canada.ca/journal/content-en.html?lang=en&appid=0e585399e9474ccf932104a239d90652&appidalt=11756f2e3c454acdb214f950cf1e2f7d
https://maps.canada.ca/journal/content-en.html?lang=en&appid=0e585399e9474ccf932104a239d90652&appidalt=11756f2e3c454acdb214f950cf1e2f7d
https://maps.canada.ca/journal/content-en.html?lang=en&appid=0e585399e9474ccf932104a239d90652&appidalt=11756f2e3c454acdb214f950cf1e2f7d
https://maps.canada.ca/journal/content-en.html?lang=en&appid=0e585399e9474ccf932104a239d90652&appidalt=11756f2e3c454acdb214f950cf1e2f7d
https://maps.canada.ca/journal/content-en.html?lang=en&appid=0e585399e9474ccf932104a239d90652&appidalt=11756f2e3c454acdb214f950cf1e2f7d
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to them and NRCan provided access to scientific products related to natural resources.
Throughout 2019-20, NRCan continued to observe a high level of access and use of its
scientific products. These products were accessed by Canadians on an average 504,242 times
guarterly (meeting its target of 500,000 and surpassing the results from 2018-19). The number
of times NRCan scientific products were accessed has increased over time as more information
is also published.

Credible scientific and technical products facilitates sound decision making. The Department
continued to provide science and technical advice to inform decision-making for impact
assessments, andsupportedthed evel opment of Canadads appr
for major natural resource development projects. In 2019-20, NRCan provided specialist and
expert information and knowledge for 44 projects, responding to 100% of the requests received.
NRCan achieved the 100% target as a result of increased capacity due to funding received from
Budget 2018. Also, the 2019-20r esul t s on st akehol ders ackn
scientific and technical products for decision making was 30,957, surpassing the target of
30,250. As well, the Department launched its Policy on Scientific Integrity™Vi to support the
continued excellence and integrity in the conduct, use and communicationoftheDe par t I
science.

In collaboration with ECCC, NRCan developed an online Open Science and Data Platform,
which is expected to be launched in 2020. The Platform will provide public access to the science
and data that supports greater understanding of cumulative effects and development activities in
Canada. The Department will leverage existing platforms, such as the Federal Geospatial
Platform™ and GEOSCAN, to provide access to authoritative geospatial data and scientific
publications related to cumulative effects. The Department also developed a new vision for
geospatial information and worked with other departments to better leverage geospatial and
energy data. This increased availability to accurate information to inform decision-makers.
Scientific data remained available to the public through pre-existing avenues such as the
Departmental website and the GEOSCAN database.

NRCan contributed to safeguarding Canadians from hazards through research
and the development of tools

NRCan research on the causative mechanisms of earthquakes, tsunamis and landslides is
internationally recognised. In 2019-20, NRCan developed techniques using satellite data to
better understand, map and monitor natural hazards such as landslides, flooding and wildland
fires and continued to lead on space weather monitoring. Departmental decision making was
informed by 24 custom mapping products which were delivered using the Federal Geospatial
Platform.

Timely public warnings and information enable communities to respond to natural hazards. In
2019-20, NRCan surpassed the target for providing warnings for hazardous natural events in a
timely manner, at 97%, beyond the target of 75%. In the same year, the Department
commenced the creation of a National Earthquake Early Warning System to enhance the
information available to communities and public officials to respond to these natural hazards.
The Department continued to produce daily space weather forecasts, giving critical
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https://www.nrcan.gc.ca/scientific-integrity/21665
https://www.nrcan.gc.ca/science-data/science-research/earth-sciences/geomatics/canadas-spatial-data-infrastruct/geospatial-communities-canada-ce/federal-geospatial-platform/11031
https://www.nrcan.gc.ca/science-data/science-research/earth-sciences/geomatics/canadas-spatial-data-infrastruct/geospatial-communities-canada-ce/federal-geospatial-platform/11031
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infrastructure operators advance notice of solar storms that could damage equipment or
interfere with communications of power distribution. New knowledge was published on natural
hazards and their risks in Canada, including earthquakes, submarine and terrestrial landslides,
space weather, volcanoes and tsunamis. This included a landslide fatality database for Canada,
information on underwater avalanches in the Baffin Island, and significant new findings on faults
and seismic hazards in Quebec and Ontario. New flood extent and river ice monitoring datasets
were also added to the Open Maps Portal.** In 2019-2 0 , N R Bublic &afety Geoscience
Program released overall 79 new publications on hazards and risks related to earthquakes,
marine and terrestrial landslides, tsunamis, volcanoes and space weather.

The Emergency Management Strategy for Canada (EMS)** aims to strengthen the
resilience of Canadian society from natural hazards. In support of the EMS, NRCan initiated the
National Earthquake Risk Assessment Framework, which will develop a national seismic risk
assessment as a support tool to practitioners and decision makers. In 2019, NRCan held a
workshop on seismic hazard and risk modeling, which was facilitated by the Global Earthquake
Model Foundation,*xiof whichNRCani s Canadads representatiyv
the open source OpenQuake™ii application. The national seismic risk assessment for Canada
alsosupportsCanadads r e pSendaiFragewaork fortDls@&ster Risk Reduction v
Under the EMS, NRCan also began working with provinces and territories to compile Flood
Hazard Data, published two documents within the Federal Flood Mapping Guidelines
Series,”™ collected and shared high-resolution imagery in high-risk flood zones, to ensure
accurate modeling of flood hazards, and advanced co-development of guidance on the
integration of Indigenous Knowledge in flood risk mapping.

Canada has 347 million square kilometers
of forests, the monitoring of which is only
feasible from space. NRCan is committed
to using state-of-the-art remote sensing
technologies to provide information in near
real-time manner. This allows for timelier
decision-making by wildfire managers to
protect people and property. As new
science and technologies emerge, NRCan
upgrades its existing tools and develops
new ones towards meeting this objective. In
2019-20, two enhanced wildfire monitoring : - :
tools using remotely sensed information Colorful Canadian fall in Mont-Saint-Bruno National Park,
were used by wildfire managers to support  Quebec

their planning and operational decision-making. This builds on a trend of developing two
enhanced tools using remotely sensed information each year for the past three years and is
above the target of one tool per year. NRCan continues to use science to minimise the risk to
Canadians and their property due to wildfires. In 2019-20, the Department provided federal
leadership for the implementation of the Canadian Wildland Fire Strategy (CWFS)*>vi by
prioritising research topics, identifying gaps and identifying critical science questions. NRCan
commenced work on the Wildland Fire Component of the EMS under the themes: (i) Supporting
Resilient Communities; and (ii) Enhanced Response to Wildland Fires. Research on wildland
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https://open.canada.ca/en/open-maps
https://www.nrcan.gc.ca/earth-sciences/resources/federal-programs/public-safety-geoscience/10911
https://www.nrcan.gc.ca/earth-sciences/resources/federal-programs/public-safety-geoscience/10911
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-strtgy/index-en.aspx
https://www.globalquakemodel.org/
https://www.globalquakemodel.org/
https://www.globalquakemodel.org/openquake
https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/dsstr-prvntn-mtgtn/pltfrm-dsstr-rsk-rdctn/snd-frmwrk-en.aspx
https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/dsstr-prvntn-mtgtn/ndmp/fldpln-mppng-en.aspx#:~:text=In%20consultation%20with%20provincial%20and,flood%20mapping%20activities%20across%20Canada.
https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/dsstr-prvntn-mtgtn/ndmp/fldpln-mppng-en.aspx#:~:text=In%20consultation%20with%20provincial%20and,flood%20mapping%20activities%20across%20Canada.
https://cfs.nrcan.gc.ca/publications?id=37108
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fire will help develop new tools while enhancing existing ones that can aid Canadians in
assessing wildland fire risks to people, property, and industry. In this regard, support was
provided for the establishment of a National Wildland Fire Research Network, in partnership
with the Natural Sciences and Engineering Research Council (NSERC) and the University of
Alberta. To determine the risk of wildland fires to communities, NRCan leads the development
of the wildland fire component of the National Risk Profile. Also under the EMS, in 2019-20
NRCan continued the expansion and modernization of the Canadian Wildland Fire
Information System (CWFIS),*Viwhich provides daily national information on fire danger, fire
activity and fire forecasts.

NRCan is also recognised as an international leader in the scientific and regulatory community
on the safety and security of commercial explosives and explosives precursor chemicals. In
2019-20,t o i ncrease the safety of Canaditens an
Department continued to implement science based innovations to regulation, such as
advancements to implementing explosives precursor chemicals regulations and developing risk-
based inspection plans. NRCan researched and initiated the process to expand the list of
regulated explosives precursor chemicals and shared their expertise with allied countries at
international gatherings and conferences. During this period, NRCan more than doubled the
number of outreach visits to expected vendors of explosives precursor chemicals compared to
the previous year. There was an increase in the number of licensed commercial explosives sites
rated safe at the time of inspection at 82% (compared to 64% in the previous year) surpassing
the target of 70%. This result is in line with expectations from the 2018-19 Departmental Results
Report that predicted that changes to inspection methodologies would increase inspection
ratings. The new inspection methodology improved inspector resource allocation while
increasing the ratio of visits to the highest risk sites.

During the last weeks of March 2020, NRCan contributed to the COVID-19 pandemic response
by leveraging the Federal Geospatial platform to establish a multi-jurisdiction geospatial cloud
platform for geospatial data sharing. Situational awareness products, such as online
interactive maps and dashboards,”Vii were also developed as visualization tools to present
COVID-19 case data to senior decision makers in government, including the Chief Health
Officer of Canada, and to all Canadians, in response to the Public Health Agency of Canada
request for assistance.

NRCan leads activities to help ensure that communities and industry are adapting
to climate change

The Department leads the national assessment on climate change impacts and adaptation
through the Canada in a Changing Climate: Advancing Knowledge for Action®™* process.
This initiative assesses how Canada's climate is changing, the impacts of these changes and
how we are adapting to reduce risk. From 2019 up to 2022, a series of authoritative, user-
friendly, online reports were and will be released to raise awareness and inform decision making
on climate change and adaptation. The first report in this series, Canadads Chang
Report,*> was released in April 2019. Co-led by ECCC, this report looks at how and why
Canadaédés climate has changed and the chang:
variables such as temperature, precipitation, snow, sea ice, glaciers, permafrost, freshwater
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https://cwfis.cfs.nrcan.gc.ca/home
https://cwfis.cfs.nrcan.gc.ca/home
https://health-infobase.canada.ca/covid-19/visual-data-gallery/
https://health-infobase.canada.ca/covid-19/visual-data-gallery/
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/canada-changing-climate/19918#:~:text=Canada%20in%20a%20Changing%20Climate%3A%20Advancing%20our%20Knowledge,address%20climate%20change%20and%20adapt%20to%20its%20impacts.
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/canada-changing-climate-completed-assessment-reports/10029
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/canada-changing-climate-completed-assessment-reports/10029
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availability and sea level. Between April 1, 2019 and March 31, 2020, the Report on the NRCan
website received 68,492 views, while the interactive version*® of the report was viewed
211,026 times.

To better understand groundwater distribution, quantity, and flow dynamics within integrated
water models for sustainable water management, the Groundwater Geoscience Program
(GGP) initiated a National Dialogue on Groundwater in January, 2020, between the federal,
provincial and territorial partners. The dialogue facilitated discussions success stories, research
gaps and improved ways of collaboration at a national scale. Scientists from the Climate
Change Geoscience Program,* which seeks to increase understanding of the impacts of
climate change and climate change adaptation on aspects of permafrost, coastal erosion, sea

| evel ri se, extr eme weat h eacontrieuted to thes ECEQ pmliblicataom .
Canadads Changi ng CIl ihworlewasalsgconductedXod thedPermafrost
Information Network. NRCan led CanCoast 2.0,X°V a national, open-access digital database to
assess Canadads coast al s e asointreasedtheysetofdoolstd i
enhance forest resilience through the Forest Change Program. The Public Safety
Geoscience Program*’ worked with coastal communities on the Pacific, Arctic and Atlantic
coasts to understand the coastal hazards and sea level rise issues that affect these
communities.

Investment in training and knowledge exchange activities contributed to increasing the capacity
of organizations, professionals, communities and small-to-medium sized enterprises to
undertake climate change adaptation actions. The Building Regional Adaptation Capacity
and Expertise (BRACE)**"! program continued to support 18 collaborative adaptation projects.
The projects help people and organisations develop adaptation expertise and skills through
courses, workshops and site visits. BRACE also helps communities and professionals share
best practices through webinars and knowledge exchange networks. Examples of project
include, the creation of community of practice for natural and nature-based climate change
adaptation, which includes many case studies on natural infrastructure projects, the
development of adaptation competencies, and the launch of training, such as a Climate Change
Adaptation Fundamentals course for professionals (e.g. engineers, planners) to gain knowledge
on topics such as the role of adaptation in risk reduction and use of tools for adaptation
planning. The Adapting to Climate Change*®'' program facilitates and co-funds collaborative
action among public, private-sector, academic and Indigenous organizations to address shared
adaptation priorities and knowledge gaps for natural resource sectors and communities, and
assesses and shares science-based knowledge and tools.

In order to encourage use of climate change information in departmental decision-making,
underCanadadés Cli mat e Changg'i NRCarpdelisered twoplefaty a t f
meetings that brought together jurisdictions and sectors to leverage resources, knowledge, and
skills. This collaboration has delivered several successful projects, including the Economics
Working Group and the Chartered Professional Accountants of Canada (CPA Canada) led
project, which aims to build the capacity of corporations and municipalities to disclose the risks
posed by climate change impacts and to encourage use of climate change information in
internal decision-making.
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https://changingclimate.ca/CCCR2019
https://www.nrcan.gc.ca/science-data/science-research/climate-change-science/climate-change-geoscience-program/10900
https://www.nrcan.gc.ca/science-data/science-research/climate-change-science/climate-change-geoscience-program/10900
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/canada-changing-climate-completed-assessment-reports/10029
https://open.canada.ca/data/en/dataset/73714ed4-a795-a7ae-7e93-36100ce7c242
https://www.nrcan.gc.ca/earth-sciences/resources/federal-programs/public-safety-geoscience/10911#:~:text=Public%20Safety%20Geoscience%20Program%20The%20Public%20Safety%20Geoscience,economic%2C%20social%20and%20environmental%20losses%20from%20these%20hazards.
https://www.nrcan.gc.ca/earth-sciences/resources/federal-programs/public-safety-geoscience/10911#:~:text=Public%20Safety%20Geoscience%20Program%20The%20Public%20Safety%20Geoscience,economic%2C%20social%20and%20environmental%20losses%20from%20these%20hazards.
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/building-regional-adaptation-capacity-and-expertise-brace-program/21324
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/building-regional-adaptation-capacity-and-expertise-brace-program/21324
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/10761
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/what-adaptation/adapting-our-changing-climate/10027
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NRCan al so supported the delivery o fAdagtatiora d:
Canada 2020*°* (February 2020). The conference brought together experts and leaders
providing a broad forum for knowledge exchange and capacity building. The demand for this
event was strong, as evidenced by an oversubscription of 750 participants and over 300
abstracts submitted for consideration (60 abstracts were accepted). The conference covered a
breadth of topics and showcased a range of adaptation solutions to climate change impacts
such as sealevel rise, flooding and permafrost thaw.

NRCan strives to ensure Canadian communities and industry are adequately equipped with the
scientific expertise they need to adapt to climate change. In 2019-20, NRCan products and
expertise related to climate change adaption were accessed 46,085 times each quarter,
surpassing the target of 19,000. 57% of communities and 32% of businesses indicated they
had taken stepstoadapttoclmat e change ( Bas e @suwvay, whithisan 6 s
administered every five years). Under the Earth Observation Baseline Datafor Cumulative
Effectse initiative, NRCan released new Earth observation derived datasets including land
cover, a wetlands inventory, snow/ice extents, vegetation indices, and imagery mosaics, to help
understand how the climate is changing.

Gender-based analysis plus

NRCan supports the GoC policy on GBA+ and has sought to ensure its policies and programs
reflect these principles.

STEM the Gap is a pilot program which enables women and Indigenous peoples who hold a
bachel ordés degree i n senterehe science techrology, iengieeering, n ¢
and mathematics (STEM) workforce following an absence of five years or more. The objective
of the program is to redress imbalances in gender and indigenous representation at NRCan and
in the STEM disciplines in general. It provides an opportunity for those not eligible for other
recruitment programs as well as for NRCan to benefit from the dedication, innovation and focus
of experienced STEM professionals willing to continue contributing in their field of interest.
Applicants typically left their STEM careers due to family obligations, relocation, or other
responsibilities, and found it difficult to return.

In Fall 2019, NRCan hosted a Science-Policy Bootcamp. Also, the program supported four
STEM-educated women through two six-month placements within the Lands and Minerals
Sector of the Department, where they made concrete and significant project contributions.

Experimentation

In 2019-20, NRCan continued to explore options for experimentation to support the delivery or
results associated with natural resource science and risk mitigation.

Natural Resources Canada 21


https://www.adaptationcanada2020.ca/
https://www.adaptationcanada2020.ca/
https://geoscan.nrcan.gc.ca/starweb/geoscan/servlet.starweb?path=geoscan/fulle.web&search1=R=326159
https://geoscan.nrcan.gc.ca/starweb/geoscan/servlet.starweb?path=geoscan/fulle.web&search1=R=326159
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Departmental Risk

There are a number of key risks to achieving results under this Core Responsibility. These
included the increasing impact of climate change on the natural resource sectors and on
Canadian communities; keeping abreast of the rapid pace of science and technological
innovation, including ensuring modern research laboratory facilities to support more robust
science in the department; and, the increasing occurrence of natural and human-induced
hazards and emergenci es. NRhesensssncladgdpr oac h

i To support the advancement of science and innovation in the natural resource sectors,
ongoing initiatives and strategic partnerships were established:

o Inclusion of Indigenous Knowledge within the flood mapping process through the
Indigenous Technical Working Group on Flood Mapping co-chaired by NRCan. This
working group engaged Indigenous land managers to ensure that their requirements
for the Federal Flood Mapping Guidelines Series were addressed,;

0 Investments were made in the development, demonstration and deployment of projects
that advanced solutions to pressing environmental challenges; and,

o In support of the competitiveness of the forest sector, funding was provided to the
Forest Innovation Program (FIP)® and Investment in Forest Industry
Transformation (IFIT).ct

i Collaboration with other government departments on government-wide green initiatives
led to:

o Support for the Clean Growth Hub " a government-wide service that connected clean
technology innovators and adopters to all federal clean technology programs and
services to ensure an environment which facilitates technological innovation.

0 Assistance to Canadian producers with business opportunities and partnerships in
developing countries through the United Nations Climate Technology Centre and
Network to accelerate the transfer of clean technologies.

T Protecting communities and Can ademptigeamdr i
preventative measures through the application of science research and technology, as
evidenced by:

0 The development of improved tools using satellite data to predict and model natural
hazards, and to better understand, map and monitor natural hazards such as
landslides, and flooding.

0 Operating the CWFIS to provide timely access to wildland fire information in support of
fire management agencies including the Canadian Interagency Forest Fire Centre
(CIFFC). NRCan initiated a significant modernization of CWFIS, and related data
exchange with provincial and territorial agencies.

0 Responding to provincial and territorial requests for assistance through the
Government Operations Centre at Public Safety Canada using satellite radar i
(primarily RADARSAT-2 and RCM- imagery) to derive near-real time, flood extent and
river ice classification products during major flooding events, such as the Spring 2020
flooding in Manitoba.
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https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/forest-sector-funding-programs/forest-innovation-program/13137
https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/forest-sector-funding-programs/investments-forest-industry-tran/ifit-capital-investment-projects/22841#:~:text=The%20Investments%20in%20Forest%20Industry%20Transformation%20%28IFIT%29%20program,implement%20innovative%20process%20improvements%20to%20ensure%20industry%20competitiveness.
https://www.nrcan.gc.ca/science-data/funding-partnerships/funding-opportunities/forest-sector-funding-programs/investments-forest-industry-tran/ifit-capital-investment-projects/22841#:~:text=The%20Investments%20in%20Forest%20Industry%20Transformation%20%28IFIT%29%20program,implement%20innovative%20process%20improvements%20to%20ensure%20industry%20competitiveness.
https://www.ic.gc.ca/eic/site/099.nsf/eng/home
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o Contributing in late March 2020 to the COVID-19 pandemic response by establishing a
multi-jurisdiction cloud platform for geospatial data sharing and by developing
situational awareness products in response to the Public Health Agency of Canada
request for assistance.

These responses allowed NRCan to support green innovations, advance science and
collaborate with partners and stakeholders. The Department will continue to pursue initiatives to
mitigate identified risks effectively, while delivering on its mandate.

Results achieved

Departmental Performance |Target Date to  2017-18 2018-19 2019-20
results indicators achieve AR Actual Actual
target results results results
Canadians Number of At least March 484,904 482,745 504,242
have access |times scientific 500,000 2020
to cutting- products quarterly
edge related to average
research to natural
inform resources are
decisions on |accessed by
the Canadians
mfa“age”l]e”t Percentage of 100% March 93% 96% 100%
of natura environmental 2020
resources assessment
processes for
which NRCan
provided
scientific and
technical
expertise
Number of At least March 30,250 26,142 30,957
times 30,250 2020
stakeholders
acknowledge
usi ng NR
scientific and
technical
products
in making their
decisions
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Number of
training and
development
initiatives that
enable NRCan
to incorporate
Indigenous
traditional
knowledge in
conjunction
with NRCan
science

At least 35

March
2020

Not
available3

69

1214

Quality index
of geographic
and locational
data on
Canadabos
resources,
water and
infrastructure

At least 70%

March
2020

Not
available®

81.2%

76%

Communities
and officials
have the
tools

to safeguard
Canadians
from natural
hazards and
explosives

Percentage of
hazardous
natural events
within Canada
for which a
notification
was issued
inatimely
manner

At least 75%

(100% by
March 2023)

March
2020

70%

100%

97%

Number of
enhanced wild
fire monitoring
tools using
remotely
sensed
information

At least 1

March
2020

3 NRCan established a new Departmental Results Framework to report its results starting in 2018-19.
Several indicators were new as of April 2018 and historical information is not available for all previous

years.

4 Since the 2019-20 Departmental Plan, NRCan has revised the methodology to more accurately count

the number of training and development initiatives that enable NRCan to incorporate Indigenous

knowledge in conjunction with NRCan science. This is reflected in the higher result achieved from the

previous year.

5 NRCan established a new Departmental Results Framework to report its results starting in 2018-19.
Seweral indicators were new as of April 2018 and historical information is not available for all previous

years.
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Percentage of | Atleast 70% [ March Not 64.2% 82%
inspections of 2020 available’
explosives (90% by
rated safe® March 2025)

Communities [Number of At least March 18,602 20,272 46,085

and times NRCan 19,000 2020

industries are |products and quarterly

adapting expertise on

to climate adaptation are

change accessed by
communities
and industry
Percentage of | Atleast 60% March 57% for 57% for 57% for
Canadian for 2023 communities | communities | communities
communities communities 32% for 32% for 32% for
and industries businesses | businesses | businesses
that have taken At least
steps to adapt 40% for (rom 2018 | (from 2018 | (from 2018
to climate businesses suney)8 suney) suney)
change

Budgetary financial resources (dollars)

20191 20

20191 20

20197 20
Main Estimates Planned spending Total authorities

available for use

20191 20

Actual spending
(authorities used)

2019i 20
Difference
(Actual spending

minus Planned

spending)
205,570,026 205,570,026 231,586,322 207,688,086 2,118,060
6A 6safed rating indicates an inspection rated

follow up on any facility that does not achieve a satisfactory rating.
7 NRCan has revised the methodology to more accurately calculate the percentage of inspections rated
safe. This has resulted in a more rigorous inspection ratings regime but means that historical data prior to

2018-19 are not directly comparable to more recent results.

8 This indicator tracks progress on long-term outcomes and is measured through a surwey conducted
ewery five years. The next set of results will be available in 2023. The previous surwey results are from
2018, not 2017 as previously reported in NRCan's 2018-19 DRR.
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Human resources (full-time equivalents)

20191 20 2019i 20 20191 20
Planned full-time Actual full-time equivalents  |Difference

equivalents (Actual full-time equivalents minus
Planned full-time equivalents)

1,240 1,274 34

Financial, human resources and performance information for Natural Resources Canadad s
Program Inventory is available in GC InfoBase.¢"
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https://www.tbs-sct.gc.ca/ems-sgd/edb-bdd/index-eng.html
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Innovative and Sustainable Natural Resources Development

Description: Lead the transformation to a low-carbon economy by improving the
environment al per f or man c eesecfors tBraughantavaticn andat ur al res
sustainable development and use.

This Core Responsibility supports the advancement of the folloSfiraegic Priorities
1 Accelerate the development of clean technology and support the transition to a low
carbon future
1 Improve market access and competitiveness in the natural resource sectors

I Strengthen relationships and advaneconciliation with Indigenous peoples; and,
I Ensure our decisions and actions are grounded in transparent and robust science.

Context:

Canadabdés natur al resource endowment creates billi
country. Competitive, low-carbon and environmentally sound development of our natural

resources holds the potential for substantial economic growth and job creation and are a source

of innovation and prosperity for Canadians. NRCan fostered clean technology innovation across
Canadads energy, mi ning and forest sectors throug
Canadads transiti on alsombeiagathewed by encobragimg Ganatianr e i s
households and industry to become more energy efficient, improving the energy efficiency of

our buildings and collaborating with stakeholders, including Indigenous peoples.

Results:

NRCan works to ensure that the natural resource sectors are innovative

NRCan research and innovation projects generate valuable knowledge, assisting clean and
green natural resource innovations and technologies to advance along the innovation continuum
from research, development and demonstration, to deployment and commercialization. In 2019-
20, 30% of completed NRCan-funded innovation projects resulted in new intellectual property
codes, standards or regulations, surpassing the target of 5%. In addition, NRCan continues to
advance pre-commercial technologies towards commercial readiness at a high rate. During this
period, 77% of completed NRCan-funded clean energy innovation projects advanced along the
innovation scale.
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