
Thank you for your interest in Global First Power’s Micro Modular Reactor 
Project at Chalk River.

This information package is meant to provide you with current information 
about our proposed project and the current environmental assessment (EA) 
and licensing processes that are underway.

After reviewing the information package, please don’t hesitate to contact us 
with questions or comments. You can also request to be added to our mailing 
list to receive future project updates and learn how you can participate in the 
EA and licensing process.

Thank you

The Global First Power Team

April 2020

Welcome!



The Canadian Nuclear Industry

Cobalt 60 extraction at OPG’s Pickering Nuclear Station

The Canadian nuclear industry consists of a mixture of private sector firms and public sector organizations at both the federal and 
provincial levels and covers the entire nuclear energy fuel cycle from research and development, uranium mining, and fuel fabrication to 
nuclear reactor design, nuclear plant construction, maintenance, waste management and decommissioning.

Fast facts about nuclear energy in Canada:

• Provides 15% of Canada’s electricity and 60% of Ontario’s electricity

• 50 million tonnes of CO2 emissions per year are avoided with the 
help of nuclear energy displacing fossil fuels

 -Equivalent of taking 15 million passenger vehicles off the road
 -Ontario stopped burning coal to generate electricity in 2013 
thanks to reliable nuclear energy

• $17 Billion per year - total contribution to the Canadian GDP

• $6 Billion in revenues – generated by nuclear industry
 -76,000 jobs across Canada (direct and indirect)
 -8,500 in the medical isotope industry alone

• Birthplace of CANDU reactor - internationally recognized and 
exported around the globe (Argentina, Romania, India, Pakistan, 
South Korea, China)

• Global leader in uranium supply

• Tier 1 nuclear nation – Canadian industry spans full nuclear life cycle 
(research and development, uranium mining, plant design, operations 
and maintenance, decommissioning, waste management)

• Global supplier of medical isotopes - approximately 75% of the 
world’s supply of Cobalt-60 which is used to sterilize 45% of the 
world’s single-use medical supplies

Why Nuclear Energy?
• Nuclear is an essential part of the energy mix, today and for the future
• Provides clean, reliable energy to help meet the increasing 

worldwide demand
• Produces no greenhouse-gas emissions that contribute to  

climate change
• Nuclear energy for the future must be adaptable and scalable to 

meet changing needs

Canada can build on its rich history of 75 years of safe, reliable nuclear generation and benefit  
from the advantages of small modular reactors



What are Small Modular Reactors?

What are Small Modular Reactors?
• Smaller than traditional nuclear reactors in footprint and 

output capacity
• Use the enriched uranium fuel fission process to generate 

energy that can be converted into electricity
• Range from community scale (less than 1 megawatt) 

to utility scale (approximately 300 megawatts), with or 
without transmission grid connection

• Can provide energy to remote communities and industrial 
sites not connected to the electricity grid

• More than 100 designs in development around the world; 
updated designs based on proven technologies that has 
existed (has not) around the world for 50+ years

Advantages of SMRs
• Safety:

 - Advanced safety features
 - Some designed to be installed underground, enhancing 
physical security

• Simpler:
 - Modular designs, factory-constructed
 - Fleet-based results in cost and schedule efficiency

• Adaptable:
 - Load-following source of electricity (adjusts its power 
output as demand for electricity fluctuates throughout 
the day)
 - “Scale-to-fit” – can add modules to meet  
energy demand
 - Generate heat for uses beyond just electricity such as 
desalination of water systems

• Environment:
 - Produce no greenhouse gas emissions

• Cheaper:
 - Modular factory construction means lower up-front 
capital investment

• Enabler for other energy sources:
 - Enabler for renewable energy sources (solar, wind)
 - Can produce energy for battery charging or hydrogen 
for transportation



• Owner and project proponent
• Global First Power (GFP) is a federally incorporated energy company whose vision 

is to contribute to a world where small modular reactors (SMRs) are an inherently 
safe, clean and cost-effective generation option to provide the energy people need, 
regardless of location

• Our focus is to take a lead in the global transition to sustainable, inclusive, accessible 
energy, by being among the first developers to successfully generate power using 
innovative micro modular reactor technology

• GFP is working in collaboration with

Global First Power 
– Who We Are

Ontario Power Generation (OPG)
• 50 years of nuclear expertise;
• Produces about half of the electricity in Ontario;  

one of the most diverse electricity generators in 
North America

• Coordinator of the project management, EA, 
Indigenous and public engagement, and licensing

Ultra Safe Nuclear Corporation™ (USNC)
• International technology developer based in  

Seattle, Washington
• Designer and supplier of the Micro Modular Reactor™ 

(MMR™) technology



Chalk River Site

• Owner of the Chalk River site

• Manager and operator of the Chalk River site
• Conducting an invitation process to select 

proponent(s) to construct and operate an 
SMR(s) on a CNL-managed site



MMR at Chalk River 
– Project Overview

GFP’s proposed project involves the preparation of a suitable site, construction and operation of one 
Micro Modular ReactorTM – MMRTM - and supporting infrastructure. The anticipated life span of the 
reactor is 20 years after which time it will be decommissioned.
The facility will consist of two main parts:
The Nuclear Plant
• Generating approximately 15 megawatts (thermal) of process heat (that could be converted to 5 megawatts of 

electrical power)
• Approximate size is 130m by 96m, similar in size to a soccer pitch
The Adjacent Plant
• Contains the equipment required for the generation of electricity from the heat supplied by the nuclear plant and 

equipment needed to interface with any customer end-use facilities
• Also includes offices, training facility, visitor centre
• Approximate size is 100m by 180m, which is  

approximately the size of two soccer pitches

• The proposed size of the entire site (nuclear plant,  
adjacent plant, supporting facilities, parking) is  
expected to be 200m by 180m which is  
approximately the size of four soccer pitches.



Global First Power MMR Project at Chalk River
Timeline (for planning purposes)

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Preliminary  
Planning

• Concept and  
definition of design

• Determine final  
site location on  
CRL lands

Environmental Assessment

• Conduct studies
• Prepare Environmental Impact Statement

Project Development

• Perform detailed design and engineering
• Obtain licence to prepare site

Commission and Commence Operations

• Operation for 20 years
• Maintain licence to operate

Engagement

• Indigenous engagement
• Public and stakeholder consultation

Site Preparation

• Clear and prep site
• Apply for licence to construct and operate

Project 
Commencement

• Submit project 
description

• Submit 
application 
for license to 
prepare site

Construction

• 1 year



Project Site Options

• The proposed MMR would be located on the 
Chalk River Laboratories (CRL) property, which 
is Federal land owned by Atomic Energy of 
Canada Limited (AECL) and managed and 
operated by Canadian Nuclear Laboratories.

• CNL conducted a feasibility study to identify 
potential candidate sites within the CRL 
property that would be appropriate to host 
a new nuclear facility, considering various 
criteria including:

 - the required total footprint for the facility
 - land availability
 - ability to connect to domestic water and 
power services
 - critical habitat of threatened and 
endangered species
 - archeological sites

The three most suitable project sites – shown on the map below 
- are currently undergoing a further site selection process.
• The final site selection decision of the preferred site will be 

made following results of additional supporting studies.
• The selected site will be subject to all the site evaluation 

and environmental assessment studies in accordance with 
regulatory requirements.



How it Works 
- Overview of USNC’s Micro Modular Reactor TechnologyTM

At a high level, here is how the MMR works:
• Heat is created through controlled fission process
• Fully Ceramic Micro-encapsulated™ (FCM™) fuel ensures 

containment of fission products
• Helium gas passes through the reactor core via a closed 

loop and removed the heat produced by the fission 
process

• Hot helium passes through a heat exchanger; heat is 
transferred to a molten salt system

• Cooled helium is recirculated back through the reactor core
• Hot molten salt transported from nuclear plant to the 

adjacent plant
• Adjacent plant uses heat from molten salt to generate 

electricity or for other purposes
• Cooled molten salt is returned to nuclear plant, Fully 

Ceramic Micro-encapsulated™ (FCM™) fuel ensures helium 
remains free of fission products



USNC’s Micro Modular ReactorTM

Fast Facts:
• Designed by Ultra Safe Nuclear Corporation (USNC)
• Advanced safety systems are inherently built into design
• No requirement for electrical power or water to operate 

safely or shut down reactor
• Can support energy needs of remote communities or 

heavy industry applications
• Generates high quality heat to be used to generate 

electricity or other heat applications
• Based on technology in use since 2000; similar designs 

in service in China and Japan, and based on successful 
demonstrations in the USA and Germany

• Constructed, tested, and accepted off-site; assembled 
on site

• Minimal operations and maintenance requirements
• Scalable and modular – modules can be combined for 

different sites/energy needs

• MMR technology is designed to be an economically 
competitive alternative to greenhouse gases, with a 
smaller environmental footprint

One MMR could replace 265 million litres of diesel



Safety is Our Priority

Advanced safety systems are inherently built into the design of the MMR.

No active safety systems – only “passive”
• Reactor safely shuts down in absence of electrical power, operator 

action or engineered control actions

No external power or water required to operate and cool the reactor
• Heat generated by the core is removed through the natural convection 

of helium
• There are no sudden temperature rises – the reactor controls and 

switches itself off in the unlikely event of an accident

Environmental protection
• Fission products are locked in the fuel particles permanently due to 

ceramic fuel coating; no additional containment is necessary

Helium gas is the primary coolant; the most benign cooling medium 
available
• Inert helium gas means there can be no flashing or boiling possible
• Cannot react chemically with fuel or reactor core components

Non-proliferation
• FCMTM fuel cannot be re-processed, can only be used to generate heat
• MMR reactor core is sealed in the graphite blocks – the fuel cannot be 

accessed
• No on-site fueling means, handling, or processing of fuel

Physical security
• Underground design provides external hazard protection



A Key Component for Safety

USNC’s Fully Ceramic Micro-encapsulated™ (FCM™) Fuel
• Low-enriched uranium FCM™ fuel pellets
• Manufactured with Triple Coated Isotropic 

(TRISO) fuel particles, whose primary purpose 
is to retain fission products and radioactive 
materials during operations

• One particle is the size of the tip of a ballpoint pen
• Fuel particles are compacted in specially designed 

silicon carbide pellets

• Particles are highly proliferation resistant and provide 
environmental protection during and after operations

• Based on a reliable and historically proven 
technology resulting in two extra and very strong 
barriers against potential radioactivity release



Safely Managing Waste

Used fuel
• At the end of the station operating life, a purpose-built storage cask will be used to contain the reactor vessel with 

the used fuel inside in a dry-storage configuration, which will be either stored temporarily on the Nuclear Plant site 
or transferred to an interim storage facility.

• The MMR is designed to operate on a single load of fuel; no additional used fuel will be generated throughout the 
operating life of the reactor beyond the initial load.

• The estimated volume of used fuel will be less than 2.5 cubic meters for the life of the plant, which is approximately 
the size of the bed of a pick-up truck

Final disposal of used fuel
• Long-term management of Canada’s nuclear used fuel is the responsibility of the Nuclear Waste Management 

Organization (NWMO) whose Adaptive Phased Management (APM) approach has been approved by the Federal 
government and is currently in the siting phase. After many years of consultation, the NWMO has narrowed its 
focus to two willing communities who have expressed interest in hosting a facility. The NWMO expects to identify a 
preferred site by 2023.

• Once the NWMO facility is commissioned, the MMR reactor vessel will be opened and the graphite blocks 
containing the used fuel will be removed and transferred to the permanent storage facility.

• GFP has begun preliminary discussions with NWMO to ensure used fuel from the MMR can be safely managed 
through the NWMO’s facility.

For more information about the NWMO and the Adaptive Phased 
Management plan, please visit their website: www.nwmo.ca



Safely Managing Waste

Safely Managing Waste
As is the case with any form of energy generation, 
nuclear energy creates waste, including some 
radioactive waste, which must be carefully 
managed. GFP will ensure any waste generated 
from the MMR at Chalk River project will be 
managed in a safe and environmentally responsible 
manner, in line with regulatory requirements.
• The MMR will have a smaller waste profile 

compared to traditional nuclear reactors, given its 
facility footprint and capacity output.

• All waste (non-radioactive and radioactive) 
will be segregated and sorted at the site, then 
temporarily stored on the project site in defined 
areas and transported to authorized processing 
facilities, depending on the category and type 
of waste.

• All radioactive waste will be handled and 
processed in a responsible and safe manner 
that ensures minimum exposure to all personnel 
handling, transporting and processing the waste.

Types of Radioactive Waste
Type 1 (low-level) waste
• Includes minimally radioactive materials such as 

mop heads or rags used during routine operation 
and maintenance

• Does not require shielding when handled by staff
Type 2 (intermediate-level) waste
• Includes items like components and filters used in 

the nuclear plant
• Requires shielding when handled by personnel
Throughout operations, both Type 1 and 2 waste 
will be packaged and stored on site and/or 
periodically transported off-site to an appropriately 
licensed facility. The volume of Type 1 and 2 waste 
to be generated is estimated to be approximately 
five cubic metres per year, which is equivalent to 
the storage area of a cargo van.



Indigenous Engagement

GFP acknowledges the Aboriginal and Treaty rights of Indigenous communities as recognized and in 
Canada’s Constitution Act, 1982. GFP is committed to building mutually beneficial working relationships 
with Indigenous communities located near its project sites and operations.

GFP is committed to engagement with all Indigenous communities with treaty and Aboriginal rights as 
well as those in the vicinity of the project site. Engagement with identified Indigenous communities began 
at the on-set of our licence application process and we commit to ongoing engagement throughout all 
phases of the MMR at Chalk River project.
Communities we are engaging with
• Algonquin Anishinabeg Nation Tribal Council 

(AANTC)
• Algonquin Nation Secretariat
• Algonquins of Ontario (AOO)
• Algonquins of Pikwakanagan First Nation (AOP)

 -Anishnawbek Nation
• Métis Nation of Ontario (MNO)

• Williams Treaties First Nations (WTFN)



• The federal approvals process for new nuclear generating stations involves two main federal agencies
 - Canadian Nuclear Safety Commission (CNSC)
 - Impact Assessment Agency of Canada (IAAC), formally the Canadian Environmental Assessment Agency (CEAA)

• The CNSC regulates nuclear power generation to protect health, safety, security and the environment and is 
responsible for issuing the required licences for all phases of a nuclear generating facility life cycle

• The Impact Assessment Agency administers Canada’s environmental assessment legislation
 - A proposed new nuclear power plant requires a Federal EA be conducted before a licence can be issued
 - The CNSC is the responsible authority for the conduct of designated project regulated under the Nuclear Safety 
and Control Act (NSCA) and for overseeing the Environmental Impact Assessment process
 - The EA for GFP’s proposed project at Chalk River is being conducted under the Canadian Environmental 
Assessment Act, (CEAA 2012)

Federal Approvals Process for  
New Nuclear Generation in Canada



There are five phases in the lifecycle of a nuclear power plant, and each phase requires a licence that the 
proponent must apply for through the Canadian Nuclear Safety Commission (CNSC).
• Site Preparation Licence

 - The CNSC must be satisfied that the site chosen by the proponent has been adequately evaluated and that the lifecycle 
impact of the project on the environment has been assessed, in accordance with regulatory requirements.

• Construction Licence
 - The CNSC must be satisfied that the design and the construction of the nuclear power plant will conform to regulatory 
requirements and provide for safe operation on the designated site over the proposed plant life.

• Operating Licence
 - The CNSC must be satisfied that all safety management plans and programs, including a commissioning program, are in 
place to ensure safe and secure operation.

• Decommissioning Licence
 - Once the nuclear power plant has reached the end of its design life, it will become necessary  
to safely decommission the facility. The CNSC must be satisfied with the proposed  
Detailed Decommissioning Plan.

• Abandonment Licence
 - The CNSC will review the results of the decommissioning activities and  
the environmental monitoring program before issuing a separate licence for  
the safe abandonment of the site.

Licensing Process for  
New Nuclear Power Plants in Canada

Global First Power will comply with all licensing requirements throughout the lifecycle of the project



Overview of the Environmental Assessment Process 
under CEAA 2012, using an integrated approach

Indigenous engagement

Public engagement

Technical review of licence applicationPre-project 
consultation

EA and 
licensing 
decision

Licence 
application 
and project 
description 

received

EA report 
and CNSC 
licensing 

document

EA and 
licensing 
hearing

Public and Indigenous review

Conduct EA
Determination 
of EA process

CNSC REGDOC-2.9.1, Environmental Protection: Environmental Assessments



Aspects of the Environment  
to be Considered
The EA will consider the effects 
of the project on various aspects 
of the environment, such as:

• Atmospheric Environment  
(including climate change)

• Surface Water Environment
• Terrestrial Environment
• Aquatic Environment
• Land Use
• Physical and cultural heritage
• Transportation
• Socio-economic Conditions
• Indigenous Interests
• Geology
• Hydrogeology
• Seismicity (earthquakes)
• Human Health
• Safety & Security

Environmental Assessment Process

Independent Assessment Agency  
(formerly Canadian Environmental Assessment Act)
• GFP’s proposed project is subjected to the requirements 

of a comprehensive environmental assessment (EA) 
in accordance with of the Canadian Environmental 
Assessment Act (CEAA 2012). The process was initiated 
when GFP submitted the project description in March 2019.

• The EA must demonstrate that the project is not likely 
to cause significant adverse environmental effects 
considering available mitigation measures.

• It is expected the final scope of the EA will be defined in 
mid-2020. However, as per CEAA 2012, it will consider at a 
minimum the following:
 - A description of the project;
 - The effects of the project on various aspects of the 
environment (see sidebar)

 - Determination of cumulative effects of other planned 
projects

 - Proposed mitigation and impact management measures 
to reduce or eliminate adverse effects;

 - The significance of any residual effects;
 - Public comments on the EA;
 - The purpose of the project;
 - Alternative means of carrying out the project;
 - Any follow-up and monitoring programs



Environmental Assessment: 
Phases of the Project

The EA will consider five phases of the proposed project. Below are examples of key activities in each phase.
• Project Development

 - Preliminary planning and design including proposed 
schedule

 - Project site characterization and site surveys
 - Identification and assessment of potential environmental 
impacts

• Site Preparation
 - Implementation of site access control measures
 - Installation of services and utilities required by the project 
facilities (e.g., domestic water, fire water, sewage, electrical, 
communications, natural gas)

 - Installation of required environmental monitoring and 
mitigation systems, flood protection and erosion control 
measures

 
 

Construction
 - Excavation and preparation of building foundations
 - Construction and/or assembly of main facility structures. 
It is expected that off-site pre-cast concrete structures will 
be used. In-situ concrete will either be delivered to site pre-
mixed or will be mixed on site.

• Operations
 - Operation and maintenance (including inspections, 
sampling, verification, and testing) of plant systems

 - Processing and handling of waste
• Decommissioning

 - Execute facility decommissioning activities in accordance 
with a CNSC-accepted Detailed Decommissioning Plan.

• Abandonment
 - Following safe and successful decommissioning, GFP will 
apply to the CNSC for a Licence to Abandon.



Partners in Planning

Global First Power recognizes the importance and value of Indigenous and public involvement 
early in the planning process for our proposed project.
We are committed to sharing timely and accurate information and providing opportunities for 
you to ask questions and provide your feedback in a variety of forums; in particular, during the 
planning phase of the project.
We invite you to get involved in the MMR at Chalk River project.
• Visit our website
• Join our mailing list to receive information and announcements
• Follow us on social media
• Send us your comments and questions via email
• Participate in the environmental assessment and licensing processes
Your comments and questions will assist GFP in understanding your  
perspectives and help shape future communication materials and  
engagement opportunities. Your input is valuable and appreciated.

Visit our website: www.globalfirstpower.com

Please email us at: info@globalfirstpower.com

Find us on Twitter: @Global1stPower

Call us: 1-800-892-9504


