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From: 

To: 

Subject: 

Sent: 

Kalie Hatt-Kilburn 

Sam Fotia 

RE: Call-out for products: DM Kennedy - Halifax, NS - January 17, 2020 

1/9/2020 5:29:00 PM 

Thanks Sam. I got tied up in some other meetings and am just freeing up now. I should have 

some time tomorrow around 9:30am your time. If you're available, I can fill you in. 

Kalie 

From: Fotia, Sam (ACOA/APECA) <sam.fotia@canada.ca> 

Sent: Thursday, January 09, 2020 4:09 PM 
To: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie.hatt-kHburn@canada.ca> 
Subject: RE: Call-out for products: DM Kennedy - Halifax, NS - January 17, 2020 

Hi 

See below. Would like to chat when you are done your call. 

w Moltex EnergY. Canada (NB). 

(j Requested SIF contribution of $47.5M 
for the development of a Stable Salt Reactor, Waste to Stable 
Salts conversion process and GridReserve storage clean-energy 
system to develop technologies that will revolutionise power 
production and reduce stocks of used nuclear fuel. 

w ARC Nuclear Canada (NB). 

From: Hatt-Kilburn, Kalie (ACOA/APECA) <kaliP.hatt-kilburntolcanadzua> 

Sent: Thursday, January 09, 2020 2:53 PM 

To: Fotia, Sam (ACOA/APECA) <~c, l s d .s > 
Subject: RE: Call-out for products: DM Kennedy - Halifax, NS - January 17, 2020 

Thanks Sam. I'm just on the DG Ops call right now. Glad to hear that Hugh touched base. 

From: Fotia, Sam (ACOA/APECA) <sam.fotia(iilcanada.ca> 
Sent: Thursday, January 09, 2020 3:15 PM 
To: Hatt-Kilburn, Kalie (ACOA/APECA) <kalle.hatt-kilburntZDcanada.ca> 

Subject: RE: Call-out for products: DM Kennedy - Halifax, NS• January 17, 2020 
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I'm available now,, .and Hugh reach out as well. Let me know. 

From: Hatt-Kilburn, Kalie (ACOA/APECA) <~iilcanada.ca> 
Sent: Thursday, January 09, 2020 12:35 PM 
To: Fotia, Sam (ACOA/APECA) <~canada.ca> 
Subject: FW: Call-out for products: OM Kennedy - Halifax, NS - January 17, 2020 

Hi Sam, 

HO is coordinating briefing material for an upcoming meeting betv✓een Simon Kennedy and 

Francis. We've been asked to supply information on SM Rs I just want to confirm 
a couple of facts with you. 'Would you have some time this afternoon for a quick call? 

Not relevant to the request 

Thanks, 
Kalie 

From: AuCoin, Wade (ACOA/APECA) <wade.aucoin@canada.ca> 
Sent: Thursday, January 09, 2020 11:54 AM 

To: Amo, Courtney (ACOA/APECA) <co t y...a.D1Q.@:1canada.ca>; Drodge, Susan (ACOA/APECA) 
<susan.drodg§._(a)canada.ca>; Etter, Marianne (ACOA/APECA} <marianne.etter(iikanada.ca>; 
Hatt-Kilburn, Kalie (ACOA/APECA) <kalie.hatt kilbum@canada.ca> 

Cc: Trainor, Sophie (ACOA/APECA) <so~@canada.ca>; Savoie, Louise (ACOA/APECA) 
<louise.savoie(ciJcanada.ca> 

Subject: FW: Call-out for products: OM Kennedy - Halifax, NS - January 17, 2020 

Hi everyone, 

.lust to confirm .. ACOA HO Policy wrn coordinate the note for the breakfast meeting between 
Simon Kennedy and our President on January 17. 

Daryell and I just spoke with the President, and he would like the note to focus on the 
following: 

1. Potential S!F Projects 

2. 
3. 
4. 

b, SMRs/Moltex (ACOA-NB to provide inforrnaticm) 

Courtney and ! would need whatever input you are able to provide by noon cm Friday, January 

10th, 

Thanks. 

Wade 

From: Belanger, Christina (IC) <christina.belanger(a.lcanada.ca> 
Sent: Wednesday, January 08, 2020 6:41 PM 
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To: ACOA.F ACOA TRIPS/VOYAGES APECA F.APECA 

<acoa.acoatripsvoy 2 gesapeca.apeca@canada.ca>; ACOComms-CommsAPEC (ACOA/APECA) 
<acoa.acocomms-commsapec.aP.eca@canada.ca>; IC.F SPSTripsATL F.IC <ICSPS-Trips­

ATUC@kanada.ca>; IC.O SRS ADMO / BSMA SSR O.IC <ICSISADf\11O BSl\11ASSUC;nkanada.ca>; 

IC.O !CS ADMO / SMA ICS O.IC <ic.icsadmo smaics.ic@canada ca> 
Cc: IC.O OCS Trips/ Voyages BSG O.IC <ic.ocstrips/voy:agesbsgJc@canada.ca>; Sypien, Nicole 

(IC) <nicole.sv.R.i.frll.Wcanada.ca>; Verrier, Valerie (IC) <~iilcanada.ca> 

Subject: RE: Call-out for products: DM Kennedy - Halifax, NS - January 17, 2020 
Importance: High 

Hello, 

Please see revised due date for the ca!l--out: 

BF/ Date de rappel: Tuesday, Januar:v. 14 bY. 10:00 a.m. EST 

Thank you, 

Christina Belanger 
Team Lead, Executive Planning and Outreach (ExPO). Office of the Corporate Secretary 
Innovation. Science and Economic Development Canada / Government of Canada 
Christina.Belangfil:.@Canada.ca ! Tel: (343) 291-2208 /Cell. (343) 550-7476 

From: Belanger, Christina (IC) <christina.belangfil.@canada.ca> 
Sent: January 8, 2020 5:35 PM 

To: ACOA.F ACOA TRIPS/VOYAGES APECA F.APECA 

< COc. coc t ·imy.ag~~~ca Ds d ,cc>; ACOComms-CommsAPEC (ACOA/APECA) 
<acoa.acocomms commsapec.a~canada.ca>; IC.F SPSTripsATL F.IC <IC.SPS TriP.s 

AI.LIC.@canada.ca>; IC.O SRS ADMO / BSMA SSR O.IC <~cucanada.ca>; 
IC.O ICS ADMO / SMA !CS O.IC <lcicsadmo-srnaicsic(ct1can2da.c2> 

Cc: IC.O OCS Trips/ Voyages BSG O.IC <icocstriQslvovs1gesbsg.ic@can2cJa.c2>; Sypien, Nicole 

(IC) <nicole.sy~canada.ca>; Verrier, Valerie (IC) <~)canada.ca> 
Subject: RE: Call-out for products: DM Kennedy - Halifax, NS - January 17, 2020 

Looping in ICS My apologies, please see call out bdow. 

From: Belanger, Christina (IC) <christina.belange.r.@canada.ca> 

Sent: January 8, 2020 5:34 PM 
To: ACOA.F ACOA TRIPS/VOYAGES APECA F.APECA 

< COc. coc t ·imy.ag~~~ca Ds d ,cc>; ACOComms-CommsAPEC (ACOA/APECA) 
<acoa.acocomms commsapec.a~canada.ca>; IC.F SPSTripsATL F.IC <IC.SPS TriP.s 

ATUC@canada.ca>; IC.O SRS ADMO / BSMA SSR O.IC <!CSISADMO-BSMASSIIC@canada ca> 

Cc: IC.O OCS Trips/ Voyages BSG O.IC <ic.ocstri~y:_sigesbsg.K.(_o)canada.ca>; Sypien, Nicole 
(IC) <nicolP.sypien@canada.ca>; Verrier, Valerie (IC) <valeriv:ercier@canada.ca> 

Subject: Call-out for products: DM Kennedy- Halifax, NS - January 17, 2020 

Dear colleagues, 

Please prepare the following materials for Deputy Minister Kennedy's program in Halifax, NS 
on January...11,.2Q2.Q 
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Materials should be sent directly to IC.O OCS Trips / Voyages BSG O.IC 
ic.ocstriQs/voy.,ggesbsgk@canada.ca 
Veuillez S.V.P. preparer la suivante et l'envoyer directement a IC.O OCS Trips/ Voyages BSG 
O.IC ic.ocstri[.2s/voyl!gesbsgjgj_@canada.ca 

BF/ Date de rappel: Tw,N;;da.y, JanuarY.14 bY. 10:00 a.m. EST 

Please note: 
• Lead Sectors/Regions/Departments must coordinate input with other 

Sectors/Regions/Departments identified in this caH-out 

• Attached is the latest itinerary (draft 1.1) 
• Template for briefing products is attached. 

Itinerary including contact 
list............................................................................................. . ............. 1 

Friday, January...1.Z 
Halifax, NS 

Breakfast Meeting with Francis McGuire, President, 
ACOA .......................................................................... 2 
Briefing Package - ACOA lead 

Oceans Superduster 
Roundtable ............................................................................................................. 3 
Products - !CS lead 

Meet & Greet with Regional Innovation, Science and Economic Development (ISED) 
Employees ....................... 4 
Scenarlo Note -RO lead 
a) Deck: A snapshot of ISED in the Atlantic -RO lead 

Meeting with -COL-Atlantic Site lead, Creative Destruction lab (CDL) 
Atlantic ................................ 5 
Briefing Package -SRS lead with input from RO 

Meeting with CarbonCure 
Technologies ................................................................................................... 6 
Briefing Package -SRS lead with input from RO 

Reference Materials ............................................................................................................................. . 
7 
Nova Scotia Economic Profile -RO lead 
a) Halifax Including local Issues -RO lead 

Thank you, 

Christina Belanger 
Team Lead, Executive Planning and Outreach (Ex PO). Office of the Corporate Secretary 
Innovation, Science and Economic Development Canada / Government of Canada 
Christina.Be!anger@Canada.ca I Tel. (343) 291-2208 I Cell : (343) 550-7476 
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From: 

To: 

Cc: 

Subject: 

Sent: 

I'm not off the of my 

Sam Fotia 

Hicks, Hugb_JACOA/APECA). 

RE: Moltex and CNL 

4/24/2020 10:15:00 AM 

do you know the 

From: Fotia, Sam (ACOA/APECA) <sam.fotia@canada.ca> 

Sent: Friday, April 24, 2020 9:35 AM 
To: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie.hatt-kHbum@canada.ca> 
Cc: Hicks, Hugh (ACOA/APECA) <hugh.hicks@canada.ca> 

Subject: Moltex and CNL 

Hi Kalie, 

amount? 

I hope all is well. Would you know how much CNL funding is for the research? 

Thanks, 
Sam 

SAINT JOHN Saint John-based Moltex Energy has partnered with Canadian 
Nuclear Laboratories (CNL) to support development and research of its Stable 
Salt Reactor. 

The partnership means CNL is funding the majority of the studies to develiop 
the technology through the Canadian Nuclear Research Initiative, as well as 
making available the specialized equipment, materials and people to support 
the project. 
"Canadian Nuclear Laboratories up in northern Canada is one of the best 
facilities in the world to do this," said Rory O'Sullivan, CEO of Moltex Energy. 
"They see such strategic interest in the technology for Canada. To have the 
CNL support behind us is really a massive step for the project." 

This is the first major partnership with CNL for Moltex, which is one of two 
companies in the province chosen by NB Power to develop the technologies 
for Small Modular Reactors at Point Lepreau. ARC Nuclear is the second 
company. 

Moltex is working to develop two technologies. The first is a Stable Salt 
Reactor, a 300 megawatt Small Modular Reactor. The second is their Waste to 
Stable Salt technology. This is the process of converting spent fuel, or Canada 
Deutrium Uranium (CANDU) fuel, to a new fuel for the Stable Salt Reactor. 
Moltex is the only company in the industry using the technology and first 
developed it in the UK. 

It takes nuclear waste and converts it to a usable fuel for a nuclear reactor. 
These technologies, O'Sullivan said, will result in producing more clean energy 
from the Stable Salt Reactor. 
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"It's the first of a kind of technology that can solve climate change and deal 
with the old issue of nuclear waste," he said. 
The funding will also bring CNL capabilities to the University of New Brunswick, 
a partner of Moltex Energy, and help with their research. O'Sullivan said the 
resulting training students in the technology will help grow the small modular 
reactor space in the province. 
"It gets us closer to building one of these Small Modular Reactors so that we 
can have those big benefits of jobs and the economy going to New Brunswick," 
O'Sullivan said. 

Regards, 
Sam 

Sam Fotia 
Senior Advisor - Industrial Benefits (Defence) & National Programs Lead 
Atlantic Canada Opportunities Agency (ACOA) - Ottawa Office 
60 Queen Street, 8th Floor I Ottawa, ON I K1 P 5R5 
Email: samJotia@canada.ca 
Tel: (613) 954-8059 I Cell: (613) 286-8853 
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From: 

To: 

Subject: 

Sent: 

Glad I could help ouL 

Kalie Hatt-Kilburn 

Cain, Ke!ly_(IGA/MAI). 

RE: Can you please tell me what ISDC has provided 

5/27/2020 6:43:00 PM 

From: Cain, Kelly (IGA/MAI) <Kelly.Cain@gnb.ca> 

Sent: Wednesday, May 27, 2020 6:43 PM 
To: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie.hatt-kHbum@canada.ca> 

Subject: Re: Can you please tell me what !SOC has provided 

Outstanding. Thank you SO much Kalie. This is exactly \Nhat I need. Premier \Vants to 
get behind the winners. This is an enormous help. 
K 

Get Qu.tl.Q.Qk.fQr. 

From: Hatt-Kilburn, Kalie (ACOA/APECA) <kalieJ1att-kilburn@canada.ca> 

Sent: Wednesday, May 27, 2020 6:36:54 PM 
To: Cain, Kelly (IGA/MAI) <Kelly.Cain@gnb.ca> 

Subject: RE: Can you please tell me what ISDC has provided 

No problem at a IL Happy to help anytime. 

He mav wish to note that it wm be important that that the review of the full SIF submission 

move along in a timely manner (can take months) so any help that can be provided to keep 

this on the priority list vvould be appreciated. 

The US recently announced a $230M dedicated fund for SMR development and has offered 
!V1o!tex $4.SM already. 

Not relevant to the request 

s.14 

s.21 (1 )(b) 
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Not relevant to the request 

My two cents. Fet?I free to use your judgment on what to pass along 

Kalie 

From: Cain, Kelly (!GA/MAI) <Kellv..Cain@gnb.ca> 
Sent: Wednesday, May 27, 2020 6:23 PM 
To: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie.hatt-kil:bum@canada.ca> 
Subject: Re: Can you please tell me what ISDC has provided 

Outstanding. Thank you SO much Kalie. 1 am sitting beside him and that can is 
coming up later tonight Are there any other things floating around NB that PBH 
should push? 
Thanks 
Promise I will leave you alone!!! I so appreciate your help. 
K 

Get ilil1luuk...fuL 

From: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie.hatt-kil:bum@canada.ca> 
Sent: Wednesday, May 27, 2020 6:20:39 PM 
To: Cain, Kelly {!GA/MAI) <Kel!v..Cain@gnb.ca> 

Subject: RE: Can you please tell me what ISDC has provided 

Sure thing, Kelly. Here you go: 

• Moltex requested a contribution under ISED's Strategic Innovation Fund for a contribution of 

$47.SM l for the development of a Stable Salt Reactor, Waste to 
Stable Salts conversion process and GridReserve storage clean-energy system to develop 

technologies that will revolutionise power production and reduce stocks of used nuclear fuel. 

• 

• This project will help the company to move along in the second stage of its vendor design 

review a necessary step before approval to actually build a reactor can be granted. 

More on the SIF progcam;, 

The Strategic Innovation Fund's objective is to spur innovation for a better Canada. Specifically, it serves 
to simplify application processes, accelerate processing, and provide assistance that is more responsive 

and focused on results. 

The program has five Streams, each with its own precise objective: 

• Stream 1: Encourage R&D that will accelerate technology transfer and commercialization of 

innovative products, processes and services; 

• Stream 2: Facilitate the growth and expansion of firms in Canada; 

• Stream 3: Attract and retain large scale investments to Canada; 

s.20(1)(b) 

s.21 (1)(a) 

s.21(1)(b) 
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s.21(1)(c) 

• Stream 4: Advance industrial research, development and technology demonstration through 

collaboration between the private sector, researchers and non-profit organizations; and 

• Stream 5: Support large-scale, national innovation ecosystems through high impact 

collaborations across Canada. 

Eligibility Under Stream 1-R&D and Commercialization 

The project must involve activities related to the research, development and commercialization of 
innovative products, processes and/or services. Activities in this stream must be within Techndogy 

Readiness Levels (TRLs) 1-9 (see Annex A for more information on TRLs) and should support the 

development of a technology to a higher readiness leve:1 which then has the potential to lead to the 
implementation or commercialization of a resultant product, process or service. 

For example, projects could focus on: 

• R&D to test the commercial potential of an early TRL concept or finding; 

• Adaptation of research findings for commercial appHcations that have the potential for market 

disruption; 

• Development of current products through the implementation of new technol,ogy that will 

enhance the Recipient's competitive capability; and 

• Development of process improvements which reduce the environmental footpri:nt of current 

production through the use of new technologies. 

If you need anything else, just let me know. 

Kalie 

From: Cain, Kelly (IGA/MAI) <Kelly.Cain@gnb.ca> 
Sent: Wednesday, May 27, 2020 6:06 PM 
To: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie.hatt-kil:bum@canada.ca> 

Subject: Re: Can you please tell me what ISDC has provided 

Thanks so much Kalie. 
Can you please shoot me a few bullets re what "the program" is? I assume it is 
research or is it design? Etc. My Premier is speaking to Baines tonight and he has 
been nmning all day. I need a few quick snaps for him. 
Thank you so much. 
K 

Get Outlook for iOS 

From: Hatt-Kilburn, Kalie (ACOA/APECA) < canada.ca> 
Sent: Wednesday, May 27, 2020 6:03:34 PM 
To: Cain, Kelly (IGA/MAI) <Kelly..ka.in@gnb.ca> 
Subject: RE: Can you please tell me what ISDC has provided 

ATTENTION! External email/ courriel externe. 
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Kalie 

From: Cain, Kelly (!GA/MAI) <Kel!v..Cain@.gnb.ca> 

Sent: Wednesday, May 27, 2020 5:24 PM 
To: Hatt-Kilburn, Kalie (ACOA/APECA) < canada.ca> 
Subject: Can you please tell me what ISDC has provided 

Trying to reach FM but can't get a hold of him. 
Tahsn 

K 

Kel(v Cabt 
Deputy Mfnister Intergovernmental Affairs I Sous-ministre des Affaires intergouvernementaies 
Deputy Minister responsible for Women's Equality Branch (Executive Council) I Sous-ministre 
responsable de la Direction de l'egalite des femmes (Bureau du Conseif executif) 

Deputy Minister responsible for Human Resources, Finance and Treasury Board/Sousrninistre 
responsable des ressources humoines, ministere des Finances et du Consei! du Tresor 

P. 0. Box 6000/ Fredericton, NB E3B 5H1 
5064445485 
Kell~gnb.ca 
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Not relevant to 

s.21 (1 )(b) 

s.21 (1 )(c) 

From: 

To: 

Subject: 

Sent: 

Meeting Date: 2021/01/26 2:15 PM 
Location: 1-855-288-0982, code 
link to Outlook hem: dirk here, 

Invitation Message 
Participants 

STATUS 

AGENDA No 

t,/i,1non t)ofaurlce 

Manon Ma!lrk:f' 
MINO: VP call with Kent Estabrooks -ACOA NB - 2021/01/26 

5/23/2025 9:32:05 AM 

Internal Laurie's list Tide and Boar 
Email from Claire MATERIALS/RESOURCES/LINKS 

CONSIDERATIONS 
(Programs/Polley) 

request 

FOLLOW-UPS (Z) 

s.16(2)(c) 
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Not 

Not 

s.21 (1 )(b) 

s.21 (1 )(c) 

the request 

to the request 

to the request 

Moltex 

Mo!te-x is a start-up technology company which developing a range of mo!te·n salt reactors (MS Rs) known as 
Stable Salt Reactors (SSRs), one of whteh, called the Stable Salt Re,sctor Wasteburner {SSR-W300) iiis specilltally 
designed for burning used nudear fueL 

<<Pmjc~t Over lM - Moltcx QA 217315 (003).docx>> 

Update from Debbie re Moltex - Jan 26, 2021 

SMRsUpdate 

Moltex ($3M) Contribution agreement is with iMoltex They lorwacded questions on CA dauses and ACOA 
meeting to discuss. 
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Not relevant to the request 
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Not relevant to the request 
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Not relevant to the request 
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From: 

To: 

Subject: 

Sent: 

Patrick Lacroix 

Kalie Hatt-Kilburn; Sharon Stanford-Rutter;. 

RE: HEADS-UP MEDIA CALL: The Globe and Mall 

5/25/2021 4:25:28 PM 

Thank you Kalie for the detailed response, 

Sharon, wi!I ISED take the lead in responding? Thank you for keeping us in the loop on the 

next steps. 

Patrick 

From: Kalie Hatt-Kilburn <Kalie.Hatt-Kilburn@ACOA-APECA.GC.CA> 
Sent: Tuesday, May 25, 2021 2:26 PM 

To: Sharon Stanford-Rutter <Sharon.Stanford-Rutter@ACOA-APECA.GC.CA>; ACOA.F 

MediaCallReport-RapportAppelsMedlas F.APECA <mediacallreport-
ra pporta ppelsmed ias@acoa-apeca.gc.ca> 

Cc: Patrick Lacroix <Patrick.Lacroix@ACOA-APECA.GC.CA>; Peta Fussell <Peta.FusseH@ACOA­
APECA.GC.CA>; Tristan Hovey <Tristan.Hovey@ACOA-APECA.GC.CA>; Ted Parise 
<Ted.Parise@ACOA-APECA.GC.CA>; ACOA.F NBCommunications-CommunicationsNB F.APECA 
<nbcommunications-communicationsnb@acoa-apeca.gc.ca> 
Subject: RE: HEADS-UP MEDIA CALL: The Globe and Mail 

Thanks Sharon. While the recommendations of NRCan vvere taken into account when 

considering our funding to Moltex, NRC:m is the !ead technical department in this area. Our 

funding ls also consistent wlth Canada's Action Plan on SMRs, so it might be appropriate to 
direct them both to that publicly released plan (which speaks to the GoC policy position on 

SM Rs) and to NRCan for more technical questions relating to proliferation. 

With respect to the waste question, as you knmv our support will contribute to the company's 
research in using existing nuclear waste as fuel for its Sf·AR design - a key advantage 
highlighted in the sector advice we had from NRCan. In this way, it can actually help to reduce 

om impact in this area, 

With respect to proliferation, this should really be directed to NRCan. As I understand it, 
Canada is not a nudear arms power, therefore all of its nuclear usage is for energy purposes 

and our regulatory frarnework reflects this position. But I would suggest that it would be more 
appropriate for NRCan to comment on this, since we would be parroting the positions 1ne1 ve 

heard from them on this. 

From: Sharon Stanford-Rutter <Sharnn.Stanford-Hutter@ACOA-APEC@GCCA> 

Sent: Tuesday, May 25, 2021 2:18 PM 
To: ACOA.F MediaCallReport-RapportAppelsMedias F.APECA < • d", c, eR..Q.Lt:. 
raQportaQ~acoa apeca.gc.ca> 
Cc: Patrick Lacroix <~ACOA-APECA.GC.CA>; Peta Fussell <Peta.Fussell@ACOA­

APECA.GC.CA>; Tristan Hovey <Tristan.HoveyJwACOA-APECA.GC.CA>; Ted Parise 
<Ted.Parise@ACO.A-APECA.GLO'.\>; Kalie Hatt-Kilburn <Kalie.Hatt-Kilbum6ilACOA­

APECA.GCCA>; ACOA.F NBCommunications-CommunicationsNB F.APECA 
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<nbcommunicationscommunicationsnb(aJacoa·a;:iec:i,gcca> 
Subject: RE: HEADS-UP MEDIA CALL: The Globe and Mail 

A note the reporter has approached ISED as well, with essentially identical questions. 

From: Sharon Stanford-Rutter <Sharcm.Stanford-Rutterci'DACOA-APECA.GCCA> 
Sent: Tuesday, May 25, 2021 2:15 PM 
To: ACOA.F MediaCallReport-RapportAppelsMedias F.APECA <mediacallreport­
rar2portaP.P.elsmedias@)acoa-aoeca,gc,ca> 
Cc: Patrick Lacroix <£atLkk,.La.~.wi~.@ 0 - >; Peta Fussell <~1.A.COA 
APECAGC.CA>; Tristan Hovey <Tristan.Hovey,J1:ilACOA.APECAGC.CA>; Ted Parise 
<Ted.Parlse@ACOAAPECA,GCCA>; Kalie Hatt-Kilburn <Kalie.Hatt-Kilburn@ACOA­

APECA.GCCA> 
Subject: HEADS-UP MEDIA CALL: The Globe and Mail 

Subject I Sujet : ACOA support to Moltex - due dHigence 

language of the request I langue de la demande : English 

Media I Media : The Globe and Mail, -
Deadline I Echeance: Tuesday, May 25@ 5:30 pm EDT (working on extending this deadline) 

Questions: 
Today, a group of American non-proliferation experts sent a l:etter to Prime Minister Trudeau 
complaining about the recent federal financial support to Moltex Energy. The main allegation 
is that the government's support for reprocessing of CAN DU spent fuel for p:lutonium 
extraction presents a proliferation risk and "will undermine the global nuclear weapons non­
proliferation regime." The letter also says that "like other reprocessing efforts, Moltex, even in 
the R&D stage, would create a costly legacy of contaminated facilities and radioactive waste 
streams and require substantial additional government funding for cleanup and stabilization 
prior to disposal." 

I have some questions about ACOA's due diligence process for this investment: 

• Prior to providing support to Moltex through the Strategic Innovation Fund, what due 
diligence did ACOA perform regarding the non-proliferation risks associated with 
Moltex's reprocessing process? Please describe. 

• What were ACOA's findings regarding the non-proliferation risks (if any) and why were 
they acceptable to ACOA? 

• Prior to providing support to Moltex, what due diligence did ACOA perform on the 
environmental consequences of Moltex's reprocessing process? Please describe. 

• What were ACOA's findings regarding the environmental consequences of Moltex's 
reprocessing process, and why were those risks deemed acceptable? 
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• If ACOA is aware of any other due diligence by the federal government on the non­
proliferation and/or environmental implications of Moltex's proposed reprocessing 
process, please identify-this would be helpful. I: request related materials (reports 
etc.) if they exist. 

Background I Contexte: 

ACOA has provided $3M to Moltex under the REG! to develop SMR technology. This was 
announced by Minister leBlanc on March 28, 2021 as part of a larger bundle. 

Call to be returned by I Appel sera repondu par: Ann Kenney, via email. 

New Ca!! 
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s.19(1) 

s.20(1 )(b) 

s.21 (1 )(b) 

s.21 (1 )(c) 

From: 

To: 

Cc: 

Subject: 

Attachments: 

Sent: 

Hi Chuck, 

Kalie Hatt-Kilburn 

Chuck Maillet 

Ted Parise; Laura Delong;_ Peta Fussell; 

FW: Notes from the North Shore Micmac District Council (NSMDC) virtual 
SMR Workshop Series 

SMR Workshop Notes (Day 1 & 2).docx 

6/17/20215:47:00 PM 

You may have seen in the clippings this week that there was a 2-day workshop hosted by the 
North Shore fVlicmac District Council on opportunitie;, for the Indigenous cornrnunity in SMR 

dE!VE!lopmE!nt. ThE!y havE! partnE!rE!d 1Nith thE! First Nations Power Authority out of SK, which is Wf'li 
organized and have experience in this area. The FNPA is the group that NRCan ldppE!d to help 
coordinate Indigenous engagement relating to Canada's Srvrn Action Plan, 
It's early days, but the tone was very positive. There is interest in accessing funding for a variety of 
initi2tives. I have passed along to Ted your advice re: the First Nations Fi112nce Authority as a 
pathfinding option for funding relating to NSDMC's interest in an equity position on such projects. 
There are likely other areas where some pathfinding will be required in futw-e (training, supply 
chain development etc), but this will play out over the long term (approx. 10 years before the first 
unit vvould be deployed). I just wanted to keep you apprised and extend the offer to brief you at 
any point, givE!n your role as Indigenous Champion. 
Kalie 

From: Ted Parise 
Sent: Thursday, June 17, 20214:43 PM 
To: Laura Delong; Kalie Hatt-Kilburn ; Peta Fussell 
Subject: RE: Notes from the North Shore Micmac District Council (NSMDC) virtual SMR Workshop 

Series 
I win corroborate that this was very good indeed. Momentum is really growing for the FN in this 
sector. 
Laura,. vou are simply amazing! Great notes. 
I was not so good with notes, but did a little networking .. , 

More to come ... 
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From: Laura Delong 'L£il,LfLJL:~usv:'.1~=:.o.L-"-""c:L::,~~, 

Sent: Thursday, June 17, 20214:11 PM 
To: Kalie Hatt-Kilburn <Kalie.Hatt-Kilburn@ACOA-APECA.GCCA>; Peta Fussell 
<Peta.Fusselh@ACOA-APECA.GCCA>; Ted Parise <Ted.Parise1@ACOA-APECAGCCA> 
Subject: Notes from the North Shore Micmac District Coundl (NSMDC) virtual SMR Workshop 

Series 
All: Please find attached my notes from both Day 1 and Day 2 of the North Shore Micmac District 
Council (NSMDC) virtual Workshop Series on SM Rs. 
Both days were informative, useful, dynamic and interesting sessions! I understand that the 
NSMDC is organizing two additional workshops (June/July) and I'd offer that if the opportunity 
presents itself, I would welcome the opportunity to attend and stay informed on this file. 
In case you have any questions about anything in my notes, pl,ease reach out and we can discuss. 
Laura 
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North Shore Micmac District Council (NSMDC}: Virtual Workshop Series on SMRs 

Planning Process Overview and NSMDC Perspective 

-NSMDC 
NSMDC SMR Leadership - to date 

o NB Power Advanced Reactor Info workshop 

o Moltex MOU 

o OCNI - growing the new Brunswick nuclear supply chain 

o FNPA- SMR forum 

o NRCan SMR Action Plan 

o Atlantica Centre for Energy- collaboration 

o Indigenous Clean Energy Co-lab (may 2021) 

o Strategic Partnership Agreement with NB Power (May 2021) 

Energy Team - Enable NSMDC member first nation communities and their members to benefit from 

SMR, benefit from SMR supply chain, as well as ongoing SMR technology deve:lopment. 

Youth and community engagement - promote education and employment opportunities. 

Vision - supporting commercialization of SMR technologies in NB ... and beyond. (supply chain, equity, 

promote role of SMR in net zero emission, employment, labour opportunities). 

Work with partners from the beginning. The more prepared we are the better chance there is for 

success. 

First Nations communities will be the best partners - real:ly strong partnership. 

Action #1: work with industry partners to create equity stakeholder opportunities for NB First Nation 

Communities 

Action #2: work with industry partners to create education and employment opportunities for NB first 

Nation Communities. 

Action #3: Lead initiatives to increase awareness with FN Communities on economic, environmental and 

clean energy benefits 

NSMDC has FNPA to lead development of the NSMDC SMR Strategic Plan. 

Key opportunity that FN can provide - demographics. The indigenous population is on average, nearly a 

decade younger than the rest of the NB population. 

FNPA SMR Perspective, Indigenous Equity, and Considerations 

CEO FNPA & , Advisor FNPA 

2011 FNPA developed MOU with SK gov. and SK Power. 

Not for profit organization to facilitation, the development of FN led power projects. Representing 165 

FNs. 

Canada's SMR Action Plan - FNPA believes this can't be a team Canada approach without First Nations 

at the table. It is a game-changer. 

o FNPA had seven themes of input for SMR Roadmap 

o FNPA developed 28 action items for the roadmap 

Cannot stress enough that this is a long-term development agenda. We have time to think about 

longer-term opportunities - jobs, labour, etc. 

Indigenous equity models Overview of sample ranges 

10% is minimal for beneficial equity 
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North Shore Micmac District Council (NSMDC}: Virtual Workshop Series on SMRs 

Demographics - more youth, population growth is much higher than the country as a whole, 

New Brunswick demographics - has more predominant youth segment and FN population growth is 

forecast to grow. (63x regular growth rate). 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,1 

NB Power Perspective and Plans 

NB Power 

A multi-pronged approach is needed to achieve a managed trans:ition to net zero. (Transmission, SMR, 

renewable/storage, efficiency, distributed energy resources). 

Recognized advantage of advanced SM Rs 

MOU - SK, ON, NB and AB; working with FN partners 

Canadian collaboration is an advantage for Cdn. 

Strategic deployment plan this summer (from GNB) 

NB - on grid advanced SMRs developed in NB (Stream 2) 

Vision - demo these technologies by mid 2030s, fleet development; estabHsh supply chain in NB & Cdn. 

Estimated that half of specialized modular components can be manufactured in NB. 

Continue to work with industry & Federal government (did not specifically mention SM Rs - need 

assistance with this to access nuclear development) 

Next steps - perform preliminary design, work on fuel supply/recycyling; R&D, supply chain activiti,es, 

engagement activities, continue to form strategic partnerships. 

Economic Impact is HUGE; need to explore: 

o Supply chain 

o Research and development 

o Training 

o Employment 

o Equity opportunities 

o Involvement in studies 

o Traditional indigenous studies 

Moltex Perspective and Plans 

Moltex 

Collaboration and growth - to ensure opportunities for FNs related to SM Rs in NB 

Simpler components that current reactors means a wider supply chain base. 

Focus on development of NB/FN supply chain, then the rest of Canada, then the world. 

Preliminary review of NB supply chain revealed 50% readiness, some gaps. 

One on one meetings and deeper assessment of suppliers' capabilities ongoing. 

Moltex is committed to early indigenous engagement (meaningful and long-lasting relationships). 

UNB collaboration - research, nuclear-related courses, work on establish nuclear curriculum and new 

training opportunities. 

What is next - Building up the team now, supply chain, indigenous engagement, engineering design, 

large experiments at universities, NB Power pre-project support, new customer acquisition, and 

fundraising. 

ARC Clean Energy Canada Inc. Perspective and Plans 

ARC 
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North Shore Micmac District Council (NSMDC}: Virtual Workshop Series on SMRs 

Recognizes importance of partnership 

Understand that words are important, but actions are more important. ARC support UNDRIP, 

reconciliation. 

ARC can foster local economic growth opportunities 

o Promoting equal economic opportunities for indigenous peoples 

o Providing opportunities for equity partnerships 

o Hiring plan is reflective of the NB region - FN, diversity, biHngualism, focus on local & Cdn. 

Talent. 

Steps to getting operational: Phase 1 is complete, Phase 2 is in progress - (this is the pre-feasibility 

study), Phase 3 Feasibility, Phase 4 Deployment. 

ARC's current estimates predict 74% of all components and systems could be suppl:ied in Cdn. 

Opportunities in manufacturing & supply chain, fleet services - a lot left to be done. 

Generally 3 areas for supplier participation 

1. Nuclear island 

2. Turbine island 

3. Balance of Plant 

Various qualifications required: 

o Nuclear grade, code standard, industrial standards 

Requirements for fabrication facility include - ability for transportation by road, rail or sea; supporting 

infrastructure like a port, airport, offices and housing; other potential areas of impact. 

Timeline progression - 2031 deployment. 

Further Discussion and Consideration of SMR Roadmap Action Plan 

Comments from participants: 
WRT Equity Participation - FNPA is happy to help to provide some experience in risk tolerance and 
project ownership/ business model structures that work. 
We really need government partners to be engaged as well, so that the process of investment can be 
accessed in a more timely manner. 
Models to leverage Federal dollars for Indigenous equity with other capital sources 
General Request was made for any and all assistance in navigating Federal funding. It was noted that 
all participants were getting great cooperation with all levels of government, just need help navigating 
the new funding. 
• John Stronach (Nuclear Division, NR Can) Indigenous Engagement Unit - offered that they, too, are 

looking at the Federal Budget and 'how it's all going to work and how funding will roll out'. Stay 
tuned on this. 

• Ted Parise (ACOA) - offered that ACOA is open to listen to any particular ideas, initiatives, and that 
if ACOA can't fund, there is the opportunity for ACOA to pathfind to other Federal programs. 

Great momentum is building, creating partnerships, building the opportunities. Thank you to all. This is 

a real opportunity to be a 'have' province. 

First Nations need to be at the forefront, not an afterthought. 

First Nations is the second largest contributor to clean energy initiatives in Cdn. 

We want all FNs participation - North Shore welcomes all. We all need to come together to move this 

file. 
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North Shore Micmac District Council (NSMDC}: Virtual Workshop Series on SMRs 

Adjournment 

000595 



s.19(1) 

North Shore Micmac District Council (NSMDC}: Virtual Workshop Series on SMRs 

Welcome & Opening Remarks 

Panel 1 - Education & Training (FNPA to Chair/ Facilitate) 
University of New Brunswick, New Brunswick Community College, College communautaire du Nouveau­
Brunswick. NB Power, Franklin Covey, Organization of Canadian Nuclear Industries 

(UNB); - (NBCC), (CCNB), [OCNI), (NBPower), 
(Franklin Covey), (FNPA). 

- Revive and expand on the nuclear program at UNB. 

CNER - research institute with expertise, great collaboration with NB Power, Moltex and ARC 

- Team at CNER of 25 ppl who are all working on aspects of nuclear 

Revived chemical engineering courses with focus on nuclear and nuclear focus. 

- Grads will be able to support NBPower and SMR technologies, 

- SMR duster has been a big 'boom' for courses; increased in interest from students. 

- UNB is fully supportive of nuclear energy, looking to expand faculty wrt nuclear. 

NBCC can support SMR needs in NB 

Understand some of the basic elements, but more discussion needs to take p:lace to better 
understand the full set of skills that will be required, 

NBCC will be able to address needs with elements of existing program. 

- Think of it as a skill set menu - introducing flexibility and pathway options 

NBCC will help, once they fully understand the 'skills' that are needed. 

- CCNB has R&D capabilities, and has been in touch with NB Power about how they can assist. 

Mission is to spur growth in Atl. Cdn businesses through accelerating the adoption of technology. 

- R&D advanced manufacturing- six labs for hands on learning. 

Can help in many ways - example Welding Simulations {hybrid l:aser arc welding); 
automation/process development 

- OCNI has a skills development project focus on indigenous peoples in trades (and women). 

- Outreach and partnerships with other organizations is strong and active 

- Working directly with FNs to design the program. 

- lots of opportunity to replicate this type of program in other provinces. 

NB Power will be the customer of the previous speakers - so their view is different. 

Early discussions - operational readiness, what does that mean? How we staff it, how do we operate 
it (it's different than legacy nuclear). 

lot of opportunity to do things differently. 

- Franklin Covey intention is to inspire and empower youth in the North Shore. 

Personal effectiveness, leadership - enable greatness in organization and people. 

- Offer solutions for building personal leadership. Want to build culture of continuous growth. 

FNPA/NSMDC- what does it mean for indigenous peoples in NB 

- Usually FNs are the last to be considered, but SM Rs opportunity we are joining the conversation 
early. 

Increase participation in this sector. FN has the fastest growing population in NB. What does it take 
to train FN people, in employment, in procurement, etc. 

- Network of EDOs where talk about opportunities. Information sharing is important. 

Sharing knowledge will help build relationships. 
- ONB, ACOA, ESDC, ISED, PETl-will be advocating for all to be involved, 

UNB tries to promote diversity. Is there help, funding? Yes - opportunities in nuclear education 
program are there. OCNI also has sponsorship. There is support for nuclear education, from nuclear 
sector. 
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North Shore Micmac District Council (NSMDC}: Virtual Workshop Series on SMRs 

At the community colleges there are lots of support systems in place to support FNs and their 
transition to college - including FN advisors, etc. 

We need to keep supporting FNs youth - show youth examples of other community members who 
are successful, educated, and have well-paying jobs. 

- Q: Are there coop position, intern, etc. for indigenous peoples at NB Power? A: That is underway. 

Panel 2: Supply Chain Development (FNPA to Chair/ Facil:itate) 

NB Power, Sunny Corner, Organization of Canadian Nudear Industries, FNPA 
(Sunny Corner), OCNI), I (NB Power), (FNPA) 

Sunny Corner: First nuclear fabrication company in the province, nudear program since 2005. 

- SMR Considerations - Nuclear: a lot of oversight/documentation/transparency. Challenge: quality 
control, procurement, and project management. 

- Corporate culture to support business (human performance tools) 

- Technology- mfg automation and efficiency 

NSDMS participation and alignment- opportun:ities. Need a certain corporate culture to support 
nuclear business. (level of detail is needed) 

- Being competitive at the end of the day - quality product, cost competitive. 

How do we work together with FNs to come up with a plan that is inclusive 7 

- OCNI - 80% of members are SMEs. 

Federal government has provided leadership with SMR Roadmap, and Call to Action. 

- OCNI is committed to three specific actions under the Roadmap: promoting diversity and indigenous 
engagement across the SMR workforce develop a pan-Canad:ian SMR Supply Chain, promote to use 
of advanced manufacturing methods to reduce SMR cost. 

Hosted the 'Growing the NB Nuclear Supply Chain - October 30, 2020. 

MOU between OCNI and FNPA to collaborate, promote and support indigenous engagement and 
participation in nuclear. 

- Options for NB indigenous business to enter the SMR supply chain - partners with existing nuclear 
suppliers, or acquire skills, technologies, nuclear QA programs. le. 'fit4SMRNuclear' program to grow 
the NB SMR Supply Chain 

- Seeking Fed. Government funding (Atl. Innovation Fund) 

NB Power - supply chain sectors include: construction and site development, manufacturing and 
assembly, engineering and technology support, materials, labour, planning and management, quality 
assurance, environment and safety, transportation, ongoing technical and maintenance support. 

- As much as 50% exist in NB today. 

FNPA - there are difference in the nuclear vs. non-nuclear supply chain. 

- Opportunities and gaps for indigenous peoples can occur across the supply chain. 

Roadmap to Nuclear - 'prize is worth the perspiration'. 

- Q: Does Sunny Corner have (or are they open to having) Indigenous participation targets. A: 
Absolutely need to work better together. Committed to working better - signing targets. Have not 
figure it out yet, but yes - willing to work in any way that helps. 

Need to make the trades more attractive to youth. 

- Many indigenous trades people are heading out West - but if the opportunities aren't here, now, 
then how will we get them back. 

Institute of Energy Excellence in New Brunswick- NB Power is willing to make those connections 
with North Shore. 

Adjournment 
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s.16(2)(c) 

s.19(1) 

Subject: 
location: 

Start: 
End: 

Recurrence: 

Meeting Status: 

Organizer: 
Required Attendees: 

ARC update & check-in 
Microsoft Teams Meeting 

Tue 2022/11/15 1:00 PM 
Tue 2022/11/15 1:25 PM 

(none) 

Meeting organizer 

Kalie Hatt-Kilburn 
Josh Jenkins; 

Microsoft Teams meeting 

Join cm your computer, mobile app or room device 

~j~g. 

Meeting ID: 

Passcode: 

Download Teams I Join on the web 

foin with a video conferencing device 

~ 12e ca_ video_ ca n a da _ eci 

Video Conference !D: 

A!ternate VTC instructions 

Or call in (audio only) 

Canada, Toronto 

:::anada (Toll-free) 

Phone Conference ID: 

Find a local number I Reset PIN 

Learn More I Meeting.Qptions 

Organized by/ organisee par: 

Krista Hicks 

Executive Assistant of the Vice-President, New Brunswick Region 
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Atlantic Canada Opportunities Agency, Government of Canada 
Kr:i:~t:lif!si0~Qsk@Jlfllillg@llll/ Tel: 506-238-4493 / TTY: 7-1-1 

Adjointe executive de la vice-presidente, Bureau du Nouveau-Brunswick 
Agence de promotion economique du Canada atlantique, Gouvernement du Canada 

/Tel.: 506-238-4493 /ATS: 7-1-1 
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s.19(1) 

From: Manon Maurice 

Manon Maurice To: 

Subject: SMR mtg with NB Power 

5/23/2025 9:26:25 AM Sent: 

Meeting Subject: NB Power & ACOA: SMR updates 
Meeting Date: 2023/02/27 2:00 PM 

Location: ACOA NB, Waverley Place, 81 Regent St, Achorage Boardrrom (Rm 608); ACOA 
CONF NB-Fre-81Regent-608-Anchorage-MEDIUM CONF APECA 
Link to Outlook Item: click here 

Invitation Message 
Participants 

U Kalie Hatt-Kilburn (Meeting Organizer) 

U Nathalie Cavanaug!J. 

U Leu re DeleRg 

t~] Josh Jenkins 

LJ j @nbP.ower.com (Accepted in Outlook) 

U ____ @nbP.ower.com 

STATUS 
(Ongoing, Firm, Declined, 
Assigned, Cancelled) 

AGENDA 

Host 
MATERIALS/RESOURCES/LINKS 

Internal 
MATERIALS/RESOURCES/LINKS 

CONSIDERATIONS/SPEAKING 
POINTS 
(Programs/Policy) 

NOTES/ACTION ITEMS 

laura Delong's last draft of SMR briefing 

• CAN conference last week. Asked by 
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s.14 

s.19(1) 

s.20(1 )(b) 

s.20(1 )(c) 

s.21 (1 )(b) 

s.21 (1 )(c) 

• Federal: 
• 30-50% incentives through the 

US IRA 
• Still unclear about the 

Canadian 30% investment tax 
credit and how that wil:I be 
applied . 

• 

• FOAK to NOAK cost 

• 

• License to prepare site to go be 
issued in June . 

• 

• 

• HALEU fuel doesn't have the 
enrichment capacity in Canada. 
We have a Hne on the fuel for 
the FOAK at Lepreau. Belledune 
first unit in 2031, with another 
every 6 months up to 8 units. 
Need the HALEU fueL 

• 

• 
• 

• 

• -is the chair of the CEO 
working group. 
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s.20(1 )(b) 

s.21 (1 )(b) 

s.21 (1 )(c) 

• In order for a common study 
around SMR waste that 
benefits everybody. There's an 

opportunity for the feds to 
share in that . 

• 

• 

• 

• 

• 

• 

• Financial guarantees. CIB has 
been great working with 

• 

NB Power. Very wilHng to 
support and potentially to 
provide some accelerator 
money . 

• Indigenous - some funding to 
get studies in pl:ace to go 
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s.19(1) 

s.20(1 )(c) 

s.21 (1 )(b) 

s.21 (1 )(c) 

ahead. Equity stake interest in 
SMRs. 

• Initiative going on in the 
country to set up a trust fund 
for indigenous people in a 
certain jurisdiction. 
Encouraging the wolostaquey 
and mi'kmaq to look at 
something similar. 

• 

• 

• 

• 

• last week . 
Comprehensive, integrated 
p:lan on how to get to net zero 
here in Canada. Nuclear is 
different than other 
renewables. 

• Regulatory streamlining. The 
impact assessment takes 5.5 to 
8 years. This is impossible to 
meet the timelines for 
deployment. UK and US are 
talking 2 years. Regu:latory 
process is designed for very 
large, unique projects. Need to 
be right sized. Technology 
assessment, then site 
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s.19(1) 

s.21 (1 )(b) 

s.21 (1 )(c) 

FINAL MINUTES 

• 

assessment. 6 yrs to get a 
micro-reactor through impact 
assessments . 

Kalie shared Min LeB:lanc's office contacta info w/ 
as follow-up (Mar 2) 
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From: 

To: 

Subject: 

Sent: 

Meeting Subject: ARC/ACOA Discussion 

Meeting Date: 2023/07/21 2:30 PM 
Location: Microsoft Teams Meeting 

Link to Outlook Item: click here 

Invitation Message 
Participants 

U-(Meeting Organizer} 

u Kalie Hatt-Kilburn 

u 
U Krista Hicks 

U Josh Jenkins 

STATUS 
(Ongoing, Firm, Declined, 
Assigned, Cancelled) 

AGENDA 

Host 
MATERIALS/RESOURCES/LINKS 

Internal 
MATERIALS/RESOURCES/LINKS 

CONSIDERATIONS/SPEAKING 

~ 

Manon Maurice 

ARC mtg w/ 
5/23/2025 9:24:01 AM 

0 

• how to work together to attract 
businesses to New Brunswick as it 

relates to ARC's activities in the 

province 

• Update fr Josh J 

• ARC update & check-in - Nov 15, 2022 

• ARC Canada update fr -Jun 

17,2022 
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Not relevant to 

IF:rom; 

To: 

Subjei:t: 

Atta.:hmentl: 

Sent: 

Me~ti:l'lg Date> 2021/09/27 :z,30 PM 
Loc-ation: Mkxosoft Team5 t,.-11.:ethg 
Link to Outikwk Item: c!iC/': f<M: 

ln\litati-0:!ia Mei,sage-

Partidpants 

,._., 
~_(_hth,t.~~b.t.U:l:<:1.t~_·'I'. 

KJf>aDZ:.ansi:::r 

....... li~c;n~l1i~ H1H 

fhr,-·,~1kl{r.ei 

~ Kd,;tc1 Hii.:ks 

request 

M,:111on M<hJtc.e 

Manun ~;'!.Jwi,:,2 

M!NO ml! ,,,.iith .4[0A NB VP K~~lf!= HMi-Kilb.t.m1 - 2023/09/27 

Mnlte,: Upciall' 09,2b.20B.tfot:a.;Bu~ine-,:o. pl.r Sep 2.0B .dot·~: 

5/23/2025 9:3-8:48 AM 

Pto;ed 
An>lir.;ation 

DETAIL5-

Puq1m:e,· The purpme of this informat1<m note i'3 to 
pa;:,-11i&.: -c1n upd.ite on Molte,; Efieqv Canada 

Th-.2 world's en,ergy syst-<2i-r1s ..:ire undergdng i'il!)ki 
transition trireered by sirm.ih,ane,:nj~ shifg in 
IMi'mo-lo1-~1c-ai dev~lopment, r~g~li!tio1n, .'.Dl'!5Wt's'i"r 

pt·efer,mces., .o1ntl investor s.er1timenL 

Mclte~ Energy C:ma<l;3, (f.-1olttx} is a rnm;::@w 

deoA::k:>ping two i:omplem,entary te,0:nolug;e:, to 

MINO HED6AC:K/ ATTACHM:ENTS 

<-<\tn!k); Updau; 
09,?(i ::n~ .1 i.kn>~~ 
<<Hu,;ine,;,; pl:m 
Sep .3)2} .ll,:,n>> 

s.20(1 )(b) 

s.20(1 )(c) 

s.20(1 )(d) 

s.21 (1 )(b) 

s.21 (1 )(c) 
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s.20(1 )(b) 

s.20(1 )(c) 

s.20(1 )(d) 

s.21 (1 )(b) 

s.21 (1 )(c) 

WAste Tc Stable S.-Jll (WAT$$) is: a, s:m.eH-t,.:iot,:irir.t 
fc1dhty for re,~y:::llng spem fuael btrndks from Can.:ida's 
e>Jstha CAfiDU re;,ctor~, produtin1 ~;:ifier end p:roch;,cts 
1md fo~I for iii mnlter1 'o>l'lh: l!d'o'tmc.ed ~moll modul.,,r 

H:'i3-clN (i~SMR") 

The Stable Salt Re;,o:.or - W;,,s;ts·turner \SSR-\V) is: 
an s;;SMR. tt1at i.JS~S the 'kd produced by Vl//ffSS, 1n .iw 
ir,fw-renU'j safe fatiHy that o-,~-rnpie,; much l!:-"><c -~pace, 

th;m tequir-ed by ei lonvention.al readm 

As with <my new technology the flrst-d-a-kind 
wmmen::1al aS-MFb 'o<JiH tost mor-e w dev:elop. 

On Sept·,2rnbH 25, 2:023 sevfY<1! F1rst ::-Jaiior;s 

wrnmunitie~ in tlf"'N Brun-.wklr:, ll"d h.,.-thl" :~o~tl, 

S'101~ Mi'~nilll'! Ct:i-Ut'ICil, Mil-0-Ut)l'.:ed t~e.,· ~re it1..:P-SN1,~ 

$] millmn in snut! madular nude;~r re'"';::tors {SMHs/ i'l! 
p;.:ft of an e1rvironmerita( ;;i:n-d economi, initfa•ti:ve. They 
have sign.eO om e-quity <l:f,leement to buy $2 :11illion <n 
shares wltl-1 Mofte,: En~tih' .and Sl mH!ior, with ARC 
Cle.,iri Energy. Detail:; of U1-e eQuity 11r,r·e~mf!lrits: wore rml 

11etknow1\ 

fwn-omk lmp.,itl 

Mclte~ ::. th-e-only fullv canadi.:m SMR tedrno)o;w 

belrfi: dl:"l...-tikip~ •with .a ~tWty ind th,;: on!'y SMR 
te-e:hnolo&'f thd i:s-flOt :s-ul:;_l"ct to US e1pml rnntrd 

!f:'-strn:tirms 

o..-t---.trnent inn~,..- [!~;\11 f'-nftrc>;· iethnolo~i-e,;: 

,uch .ai nudeu ini~C'tl!tlcn lj f:jj~riti-11 to llCt1ievini; trie 

de-carbon:ilrJtlon m~e-d,e,j to achieve Canad;.<:'~ dir1:rn.e 
go.ai'i 

Tb" Agf:'rn::y Lontimi-es to •.vork rnll;;,lmrafrvely 

e1-i:-ro:,s iii n:=nfl'I:' of f'l:'d;;mil D;,,p.artmi:,;,1ts to .c11h.,;wte tri€ 

SMR file 
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Not relevant to the 

Not relevant to the 

JEANETTA 
TOPIC 

First Nation 

SMRs 

,roi~ctt •,1.'ith 
NSMDC· 

Pto;et:·t 

.rm,m 
A,;;,ce,;,;ment. 

1.{l_gsu:g, 
f.1f[li:''tm,lo 

ccnd,Kl-Mt 

(l'2VC:iOP-rY;'21)! 

:ibn /qr Firs; 
Nat\onc, ,n 

Nortfwrn NB 
- own,1mJc-s 
36:i 

DETAILS 

On M-ondav Sept, 25, Pc1bineao Chef Terry 
Rich;m:fa-cn armounced the N5t,·mc and its seve:n 
FN rtwmbw !:.ommunfti<"s :;re m\ie~l~ng $3M in 

SMR tPchno(OiV 'Nin, Moiti:':< and AR[ Clean 
En~tlY \~int John!. Thi:;. i~ p.;,:rt of an 
~rn,ironmt!ntal <1nd e-cor.amic initi...'lti'o'e .ind ¥\>·HI 
-J!IDw the Wffimunities to recei\/£-eq-u,ity, 'Nhith is 
signifk;im: 

The-c.omrm .. mities ha'.'<' s.1gn~d an eqw,ty 
-c1g:re-emf"nl to buy $2M in ,;hi>H"" with r ... bite:,; 
Ene-rg;y ar:d $1!\<I with ARC Ch2a:::. Energy. 

Fir~t n.ar1ott£ powet authority -Sasfandie,-.-·.an -pai: 
them ot,Jt/J ND!V!D[-fo1 knt)silledfte .shsffin9 on e171,ity 

mvest:rwm·. Buifli topao/y w ptirticipa1~. 

• On f<;'\ondsiy Sept. 25, P.abineau Cb2f T2r0, Rithafd:.on ioJif,ULlnted ti"i<z 1-JSMDC and it:, :.e>.ien 

FN member communities M-e investin2, $3f/l l:: 5~,-H:: techno!aglo' with ~,.-1olte.~ ,md ARC Cit.an 
Energy {Saint }ohnj, Thi-5 is p,._::;rt of an 'E'n;,·lmnmental ar,d e<::om1rn,c l::Ht:11fv-e Md w,H 11:lbw 

• 1h~ mrrntitiniti~"; i-Mw-"";igned an -equity .agt•e-f:rneni io ffi,v $Zfli1 in shar-es with Mdti:<x 

Eni2fir llnd S1M with ARC CltillJ1 Erier"iY• 

First nations power authority- Sa~kofr:.hewan - pwr them \Mith f-JD/',,Ji.X - for kncwh,-dqe ~horirv; 

c.m eq11itr inve:1,"ta;ent Bi.'i/d wpfJ£iPy< to pmtk·Jµate. 

Now aiev are ready to optivn in on rflis itwesrrm:M 
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s.21 (1 )(c) 
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Atlantic Canada 
Opportunities 
Agency 

Agencede 
promotion economiquc 
du Canada atlantique 

INFORMATION NOTE 

Prepared by 
Laura Delong 
Date submitted 
September 26, 2023 

Subject: Moltex Energy Canada Update 

Purpose: The purpose of this information note is to provide an update on Moltex Energy Canada. 

Background 

• The world's energy systems are undergoing rapid transition triggered by simultaneous shifts in 
technological development, regulations, consumer preferences, and investor sentiment. 

• Moltex Energy Canada (Moltex) is a company developing two complementary technologies to address 
nuclear waste and produce carbon-free energy. 

WAste To Stable Salt (WATSS) is a small-footprint fadlity for recyding spent fuel bundles from 
Canada's existing CANDU reactors, producing safer end products and fuel for a mo:lten salt 
advanced small modular reactor (aSMR). 
The Stable Salt Reactor-Wasteburner (SSR-W) is an aSMR that uses the fuel produced by 
WATSS, in an inherently safe facility that occupies much less space than required by a 
conventional reactor. 

• As with any new technology the first-of-a-kind commercial aSMRs will cost more to develop . 

• 

• 

Current Status 

• 

• 

• 

• 

• On September 25, 2023 several First Nations communities in New Brunswick, led by the North Shore 

Mi'kmaq Council, announced they are investing $3 million in small modular nuclear reactors (SMRs) as 

part of an environmental and economic initiative. They have signed an equity agreement to buy $2 

million in shares with Moltex Energy and $1 million with ARC Clean Energy. Details of the equity 

agreements are not yet known. 
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What is Moltex Asking for? 

• 

Economic Impact 

• Moltex is the only fully Canadian SMR technology being developed with a utility and the only SMR 
technology that is not subject to US export control restrictions. 

Position of ACOA 

• Investment in new clean energy technologies such as nuclear innovation is essential to achieving the 
decarbonization needed to achieve Canada's climate goals . 

• 
• The Agency continues to work collaboratively across a range of Federal: Departments to advance the 

SMR file . 

• 

s.20(1)(b) 

s.20(1)(c) 

s.20(1)(d) 

s.21(1)(b) 

s.21(1)(c) 
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s.21 (1 )(b) 

From: Jeanetta Hill 

To: 

Cc: 

Subject: 

Sent: 

FW: Moltex 

11/13/202410:12:51 AM 

Follow Up Flag: 

Flag Status: 

Follow up 

Flagged 

Some early observations as info for you. Laura will be point on preparing more briefings but these 
bullet were shared with Nadine in advance of the Presdident's meeting with NRCAN. 

Thanks 
Jeanetta 

From: Josh Jenkins <Josh.Jenkins@acoa-apeca.gc.ca> 

Sent: Tuesday, November 12, 2024 9:55 AM 
To: Jeanetta Hill <Jeanetta.Hill@ACOA-APECA.GC.CA> 

Subject: FW: Moltex 

Fyi - early takeaways from the Moltex visit last week (some bullets to support a DM meeting with 
NRCan) 

More detailed notes will be available later in the week, 

Josh 

From: Laura Delong <LiltVil Delong 1§Y!\COf\APECA.GCCi\> 

Sent: Tuesday, November 12, 2024 9:50 AM 
To: Nadine Cormier <NedineJ:orm,er@ii-\COAAPECAGC('.i\> 

Cc: Lynn Adams <.,Nnn,1\dan1sflili\COA-i\PECA CCC/\>; Roger Miranda 

Josh Jenkins ,rsrsursursursu••D\rsunrnnntSct?tScsF, Luke Bui mer ~LLLLs,.tL,ELL•.LL!:c:.2:...:..:.;L.2.1<:...,c,,rL•:'Lo..,r • .c.~, 

Subject: RE: Moltex 

Nadine: I hope that these are helpful - happy to discuss in more detai:I if you'd like. Also, over the 
week when time permits, I will be pulling together all my notes from the trip and am happy to share 
those too. 

Laura 

• The Agency will be monitoring both the scienUfic outcomes, as well as the commercialization 
path of the company going forward (in partnership with our federal funding partners). 

Timeframe 
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Event 
Testing at CNL continues 
Report provided to NB Power 
Results available publicly 

From: Nadine Cormier <N:icFncCorrn1cr:f&ACOt;. 1\PECA. 

Sent: Tuesday, November 12, 2024 8:59 AM 
To; Josh Jenkins <.Josh Jenkins(§)acoa <n>cca.gcca> 

Timeframe 
Mid December 
By December 31st 
Second week of 

Cc: Lynn Adams <);,rrn ,~dr1rw-:Zi>ACOi\ i\l'LCA o: CA>; Laura Delong '·'"'·'···"'··''·"·'·''·'·''•"':•:: . .:.,., .. ,., .. ,., ..... , .. , ... ,, .... :.,,.:., .. ,.,., .. ,· 
Roger Miranda '!::..h'tsJ~~.ill.i!lYti~~l,£~i~ 
Subject: RE: Moltex 

Thank you! Nadine 

Nadine Cormier (her/elle) 

Senior Policy Analyst I Analyste principal des politiques 
Green Economy Policy I Politiques Economie Verte 
Atlantic Canada Opportunities Agency (ACOA) I Agence de promotion economique du 
Canada atlantique (APECA) 
506-227-3076 I r·1··-1ri'1r·p ·•c"rrn'1er'r7'v:e1v·_,·,,,e·,····, ('! ',,,., c ,_~ ,,...,,c,_J 1, '::~d,_t,.Jd or_,.,_...,._,u,.:7\ .. , .. , .. ,-... .. , 

From: Josh Jenkins <Jes "·· .:,J b@acoa a~>eG1.gcca> 
Sent: Thursday, November 7, 2024 4:25 PM 
To: Nadine Cormier <Nadine.Corn1ier@i\CO/H\PLC/\,GC CI\> 
Cc: Lynn Adams <J;,;nnJ1darn:,(fi>/\CO!\f\PECACiC CA>; Laura Delong <Lat Del.on '(zhi\( 0/\/\PI C/1.GC.Ci\>; 

Roger Miranda <Rogc,, Mir;;nriaei)acoaapcci.gc.c;;> 

Subject: Re: Moltex 

Great timing; Laura and I are attending the company's test of their technology at GNL tomorrovv, 
along with colleagues from NRCan and SIF. 

Should be able to get you a few bullets on the 12th 

Josh 
Sent from my iPhone 

On Nov 7, 2024, at 1 :43 PM, Nadine Cormier 
wrote: 

Hi Josh 

Hope you are well. 

I have been tasked w.~ ith re arin a meetin note for our President for her monthly 
meeting with NRCan,........_ 

Do you have a few bullets you could share with me on the current status of this project 
and any involvement we have that may interest NRCan? 

My note is due November 13. If I could get something by noonish on November 12, this 
would provide sufficient time for me to complete the note. 

Thanks, 
Nadine 
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From: 

To: 

Subject: 

Attachments: 

Sent: 

Hi Patrick, 

Peta Fussell 

Patrick Lacroix 

SM Rs - Meeting Notes - Aug 2019 

SMR - Meeting Notes - Aug 2019.docx; 

5/4/2020 10:51:10 AM 

Attached is the most recent update on SM Rs from January as well as a meeting note from 
last August which provides an useful overview. 
There have been many meetings between the President, Kalie, Mo:ltex, ARC and NB Power 
on this topic over the last year. 
Thanks, 
Peta 
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Small Modular Reactors 

Topic 

• Funding proposals under SIF for the development of smal:I modular reactors (SMR) in Atlantic Canada. 

Background 

• Small Modular Reactors (SM Rs) are proposed to be a smaller and less expensive alternative to 
conventional nuclear fission reactors. 

• In August 2018, the provincial government of New Brunswick created a Nuclear Research Cluster and 
signed MOU's with two companies developing SmaU Modulm Reactor {SMR) technology, ARC and Moltex. 
Through the New Brunswick Energy Solutions Corporation (NBESC), the government of New Brunswid 
(GNB) invested $10 million ($SM for ARC/ $SM for Moltex) to foster research and development in these 
two SMR designs. 

• GNB hopes that this provincial investment in SMR technology development wil:l lead to a demonstration 
SMR unit being constructed at Point Lepreau - after completi:on of al:! Vendor Design Review {VDR) stages, 
regulatory requirements and adequate consultation. 

Significance of SMR Development to Atlantic Canada 

• SM Rs are of particular interest to New Brunswick as a source of safe, clean and reliable baseload energy, 
which is of concern once the Belledune coal-fired generating station comes offline in 2030 and the Point 
Lepreau nuclear facility reaches its end of life in 2040. 

• Currently, all four Atlantic provincial governments and utilities are collaborating along with Quebec on an 
Atlantic Clean Power Roadmap. SM Rs are included among the future generation options being considered 
to supply the future clean energy needs of an interconnected regional grid, particularlv as it relates to 
addressing baseload concerns. 

Slf Program Requests 

• 

• Given the degree of technical sophistication involved in assessing proposals for the nuclear industry, 
NRCan has been engaged to provide advice in consideration of these and other SMR-related asks . 

• 

• 

Key Considerations 

• 

s.20(1 )(b) 

s.20(1 )(c) 

s.20(1 )(d) 

s.21 (1 )(b) 

s.21 (1 )(c) 

• 

000642 



s.20(1 )(b) 

s.20(1 )(c) 

s.20(1 )(d) 

s.21 (1 )(b) 

• 

• 

000643 



Atlantic Canada 
Opportunities 
Aocncv t, • 

Agenccde 
promotion cconomique 
du Canada atlantique 

MEETING NOTE 

C d!IJ¢s!IJ 

a11a• ·a 

MEETING/EVENT: Deputy Ministers Roundtable on Small Modular Reactors (SM Rs) 

DATE: 

TIME: 

LOCATION: 

PARTICIPANTS: 

August 15, 2019 

14:00 - 15:30 

Main Boardroom, 21st Floor 
580 Booth Street, Ottawa 

• Deputy Ministers from various departments and agencies including: NRCan, ISED, 
GAG, ECCC, Finance, PCO, TBS, AECL,ACOA, Cannor, ONO, INFC, and SDTC. 

PURPOSE: 

With the release of it's SMR Roadmap, NRCan is seeking to develop a whole-of­
government strategy for the development and deployment of SMR technology. 

BACKGROUND: 

In June 2017 Canadian Nuclear Laboratories (CNL) invited expressions of interest in 
SMRs, as CNL aims to have a SMR at its Chalk River site by 2026. 

In August 2018, the provincial government of New Brunswick (GNB) created a Nuclear 
Research Cluster and signed MOUs with two companies developing SMR technology, 
ARC and Moltex. Through the New Brunswick Energy Solutions Corporation (NBESC), 
GNB committed $10 million ($5M for ARC/ $5M for Moltex) to foster research and 
development in these two SMR designs. 

Currently, eleven international SMR developers have engaged with the Canadian 
Nuclear Safety Commission's (CNSC's) three stage pre-licensing vendor design review 
(VDR} process, which identifies fundamental barriers to licensing new SMR designs in 
Canada. The pre-licensing review is essentially a technical discussion, phase 1 of 
which involves about 5000 hours of staff time, considering the conceptual design and 
charged to the developer. Phase 2 is twice that, addressing system-level design. As of 
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February 2019, CNL announced that only StarCore Nuclear and Terrestrial Energy had 
qualified to enter the due diligence (second) stage of the VDR process. Phase 3 of the 
VDR is a pre-construction follow-up stage, which is optional. 

GLOBALSMRLANDSCAPE 

Since 2012, private sector and the US Department of Energy (DOE) have invested over 
$1 billion in the development of SMRs. A demonstration SMR developed by NuScale, is 
projected to be operational by 2024 at the DOE's Idaho National Laboratory (INL). 

In March 2016 the UK Department of Energy & Climate Change (DECC) called for 
expressions of interest in a competition to identify the best value SMR for the UK and 
committed at least £250 million over five years in nuclear R&D including SM Rs. 

Currently, the most advanced small modular reactor project is in China, where Chinergy 
is starting to build a 210 MWe high-temperature gas-cooled SMR reactor. 

ECONOMICS OF SMRs 

"First-of-a-kind" (FOAK) costs will likely make the early SMR units considerably more 
expensive than alternative sources of power. 

A key driver of SM Rs are the alleged improved economies of scale when compared to 
larger reactors, which stems from the ability to prefabricate them in a manufacturing 
plant/factory. However, the modular construction and the economies of scale can only 
be realised if the factory is built in the first place, which some experts think unlikely as 
there is currently hundreds of theoretical designs models for various SMR technologies 
resulting in a very wide range of necessary capital costs, operational expenses, and 
production methodologies, all resulting in significant uncertainty. 

According to some studies, the capital cost between SMRs and conventional larger 
reactors are practically equivalent as licensing for SMRs in relation to design 
certification, construction and operation licence costs are not necessarily less than for 
large reactors. 

KEY POINTS TO RAISE: 

• The size of ACOA's funding envelope would make it challenging for the Agency to 
provide assistance given the magnitude of the investments required to see SMR 
technology through to demonstration. 

• ACOA's role with respect to technological innovation is more squarely focused on 
commercialization and technology adoption, rather than early stage R&D. 

• ACOA can play an important role in building research capacity at UNB's Centre for 
Nuclear Energy Research, which partners with companies like ARC and Moltext to 
augment their R&D. 
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• The Agency is actively engaged with NBPower and UNB to explore opportunities to 
foster the development of New Brunswick's existing nuclear supply chain resources. 

Date: 2019.08.08 
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s.21 (1 )(b) 

From: 

To: 

Subject: 

Attachments: 

Sent: 

FYI 

Peta Fussell 

Patr1ck Lacroix 

FW: SMR Update 

SMR Update_June 3 2020.docx;FW: RECORDING -- Webinar - New 
Brunswick's Nuclear Future: Advanced Small Modular Reactors -- June 3, 
2020; 

6/5/2020 1:52:40 PM 

From: Hicks, Hugh (ACOA/APECA) 
Sent: Friday, June 05, 2020 1:22 PM 

To: Hatt-Kilburn, Kalie (ACOA/APECA) 

Cc: Parise, Ted (ACOA/APECA); Fussell, Peta (ACOA/APECA) 

Subject: RE: SMR Update 

Hi Kalie, 
Thanks for the update - very helpful. Good to hear that N BP is advancing on the studies at 
lePreau as I know this was an item on the time line. Here is some feedback from an NB 

Power discussion I had yesterday with - he did have quite a bit to say 
regarding CNER and the direction they should take. 
Ted is working on the note and can use your input and the stuff I noted below to craft it. 
Do you know when the meeting with the Premier and Francis will take place? 
Peta - I am copying you in a as well as well. 
Thanks, 
Hugh 
Key points regarding the CNER lab and its future focus: 
-R&D in the nuclear/SMR space runs over a significant period of time. There is R&D work 
to be done from the early design stage to the end of life stage. So SMR reactors will 
require significant R&D investment from cradle to grave. 
-UNB has capacity around corrosion testing and chemical property analysis. This skillset is 
useful particularly when it comes to nuclear molten salt technologies. Chemical property 
analysis can be used not just by ARC and Moltex, but other companies in the SMR 
development business such as Terrestrial. 
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Current Needs: 
UNB needs to upgrade its lab infrastructure and establish a QA regime. Beyond th:is, the 
facility needs to attract a few key people that can support the lab work and improve ties 
to the private sector. 

How can CNER play a role in economic development: 
It is important that CNER identify where is can play a strategic part in the nuclear/SMR 
landscape and focus its activities to support it areas of spec1alization. 

From: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie.hatt-kilburn(ii)canada.ca> 
Sent: Friday, June 05, 2020 10:25 AM 
To: Hicks, Hugh (ACOA/APECA) <hugh.t,icks{@canada.ca> 
Subject: FW: SMR Update 

000648 



s.14 

s.19(1) 

s.20(1 )(b) 

s.21 (1 )(b) 

Hugh, 
For the briefing note on the SMR file, you'll find attached an update that I sent to Francis 
yesterday, along with a summary of the vvebinar that took place yesterday. Thought I might save 
you some digging/typing by providing. 

Let me know if vou have any questions or v11ould like to discuss. 
Thanks, 
KaliE? 

From: Hatt-Kilburn, Kalie (ACOA/APECA) 
Sent: Wednesday, June 03, 2020 6:37 PM 
To: McGuire, Francis {ACOA/APECA) <francis.mcguire@canada.ca> 
Cc: Estabrooks, Kent (ACOA/APECA) <~cilcanada.ca> 
Subject: SMR Update 
Francis, 
As promised, you will find attached an updated SMR briefing. The updates are highlighted in blue 
and include: the project scoping issue leaving a funding gap; as well 
as ACOA's recent involvement (Moltex project, support to Northshore District Mik'maq Council 

and development work to strengthen UN B's capacity). If you need anything further or would like 
to discuss, please let me know. 
Kalie 
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Small Modular Reactors 

Topic 

• Development of small modular reactors (SMR) in New Brunswick. 

Background 

• Small Modular Reactors (SM Rs) are proposed to be a smaller and l:ess expensive alternative to 
conventional nuclear fission reactors. 

• In August 2018, the provincial government of New Brunswick created a Nuclear Research Cluster and 
signed MOU's with two companies developing advanced Small Modular Reactor (SMR) technology, ARC 
and Moltex. Through the New Brunswick Energy Solutions Corporation {NBESC), the government of New 
Brunswick (GNB) invested $10 million ($SM for ARC/ $SM for Moltex) to foster research and 
development in these two SMR designs. 

• The Province of New Brunswick hopes that this provincial investment in SMR technology development will 
lead to a demonstration SMR unit being constructed at Point Lepreau - after completion of all Vendor 
Design Review (VDR) stages, regulatory requirements and adequate consultation. 

Significance of SMR Development to Atlantic Canada 

• SM Rs are of particular interest to New Brunswick as a source of safe, dean and reliable baseload energy, 
which is of concern once the Belledune coal-fired generating station comes offline in 2030 and the Point 
Lepreau nuclear facility reaches its end of life in 2040. 

• Currently, all four Atlantic provincial governments and utilities are collaborating along with Quebec on an 
Atlantic Clean Power Roadmap. SM Rs are included among the future generation options being considered 
to supply the future dean energy needs of an interconnected regional grid. Because of the intermittence 
of renewables like wind and solar, SM Rs are seen as particularly important in helping to address concerns 
with sourcing a supply of a clean, reliable baseload power. 

SIF Program Requests 

• 

• 

• Given the degree of technical sophistication involved in assessing proposals for the nuclear industry, 
NRCan has been engaged to provide advice to ISED in consideration of these and other SMR-re!ated asks . 

• 
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From: 

To: 

Subject: 

Attachments: 

Sent: 

Hi Patrick, 

Kalie Hatt-Kilburn 

Patrick Lacroix 

FW: SMR Update 

SMR Update_June 3 2020.docx;SMR Update_April 30 2020.docx; 

6/5/2020 5:23:50 PM 

You will find attached the latest briefing on the SMR, I've also included a previous en1ail that ,vas 

,, - , · n ·· · · with the Minister on April 3otn 2he2d of :i convers2tion she 

According to Kelly they had an animated 
conversation about the future of SM Rs and the Premier is very engaged on the file. 

Both companies 

have separate market segments and applications that NBPower sees as important for the future of 

dean energy, not only in I\JB, but in the Atlantic region. 

If you need anything further from me or would like to discuss to get more context on the fHe, just let 

me know. 

Thanks, 

Kalie 

From: Hatt-Kilburn, Kalie (ACOA/APECA) 
Sent: Wednesday, June 03, 2020 6:37 PM 
To: McGuire, Francis (ACOA/APECA) 
Cc: Estabrooks, Kent (ACOA/ APE CA) 
Subject: SMR Update 
Francis, 
As promised, you will find attached an updated SMR briefing. The updates are highlighted in blue and 
include: the project scoping issue leaving a funding gap; as well as 
ACOA's recent involvement (Moltex project, support to Northshore District Mik'rnaq Council and 
development work to strengthen UN B's capacity). If you need anything further or would like to 
discuss, please let me know. 
Kalie 
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From: 

To: 

Cc: 

Subject: 

Attachments: 

Sent: 

Patrick 

Madonna Kent 

Patrick Lacroix 

Kent Estabrooks 

RE: Update on meeting with the Premier 

NB Profile - September 25, 2020.docx 

10/30/2020 4:15:40 PM 

The attached was provided by INFC back in September. Francis had an exchange with Kelly Gillis 

Dfv'l at !NFC and she had her staff provide this ..... . 
Thanks 
Madonna 

From: Lacroix, Patrick (ACOA/APECA) 
Sent: Thursday, October 29, 2020 8:00 PM 
To: Kent, Madonna (ACOA/APECA) 
Cc: Estabrooks, Kent (ACOA/APECA) 
Subject: FW: Update on meeting with the Premier 
Hi Madonna, could you please provide us insight or sources of information as it pertains to the 

unused amount of infrastructure funding? 
Thank you, 
Patrick 

From: McGuire, Francis (ACOA/APECA) <francis.rncguire@)canada.ca> 
Sent: Thursday, October 29, 2020 4:59 PM 
To: Hatt-Kilburn, Kalie (ACOA/APECA) <kaiie.haU-kilbum@c2nad:Lca>; Estabrooks, Kent 
(ACOA/APECA) <kent.estabrooks,(l)canada.ca> 
Cc: Nowlan, Daryell {ACOA/APECA) <daryell.nowlan(,t)canada.ca>; Kent, Madonna (ACOA/APECA) 
<madonna.kent1@canada.ca>; Lacroix, Patrick (ACOA/APECA) <patricUacroix(o)canada.ca> 
Subject: RE: Update on meeting with the Premier 
I win raise these nudear issues with the Chief of staff tomorrow as Minister le Blanc is involved. 

From: Hatt-Kilburn, Ka lie (ACOA/APECA) <~J canada .ca> 
Sent: Thursday, October 29, 2020 3:26 PM 
To: McGuire, Francis (ACOA/APECA) <francis,mcguire(ci)canada,ca>; Estabrooks, Kent 
(ACOA/APECA) <kent.estabrooks(ci)canada.ca> 
Cc: Nowlan, Daryell {ACOA/APECA) <daryelLnowlanti'Dcanada,ca>; Kent, Madonna (ACOA/APECA) 
<madonn2,kent(0Jcanad2.c2>; Lacroix, Patrick (ACOA/APECA) <patrick.lacroix{ii1canada,ca> 
Subject: RE: Update on meeting with the Premier 
Thanks you for the update on their discussion - very helpful. 
On the SMR front. we're working on a briefing that •Ne wou;d propose you bring ron,v3rcJ •Nith the 
Chief of Staff to sensitize MINO to the broader Clean Power Atlantic strategy and position the 
Moltex, UNB and NBP projects vvithin that context. It would be helpful to raise their awareness 
before routing these projects up, 
I'm copying Patrick on this response as well so that he can respond re: the infrastructure funding 
since I believe Peta had already looked into the unused portion and may have the answers to 
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Kalie 

From: McGuire, Francis (ACOA/APECA) <fr2ncis.mcguire@c2n2d2.c2> 

Sent: Wednesday, October 28, 2020 5:24 PM 

To: Estabrooks, Kent (ACOA/APECA) <kent.estabmoks1g)c2nada.ca>; Hatt-Kilburn, Kalie 
(ACOA/APECA) <k2lie.h2tt-kilbum(iiJc2nada,e2> 

Cc: Nowlan, Daryell (ACOA/APECA) <darvell.nowlan@)canada.ca>; Kent, Madonna {ACOA/APECA) 
<rn2donn2.k0mt@c2nad2.ca> 

Subject: Update on meeting with the Premier 

I spoke with Kevin Lavigne about Minister LeBlanc's meeting with the Premi,er. The Premier 

committed to give ARC $10 million in support at the same time that SIF announces $32 mHlion for 

Moltex. 
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NIEW BRUNSWICK 

PROVINCIAL FUNDING PROFl!LE OF INFRASTRUCTURE CANADA PROGRAMS 

All Ap,proved Under ,Review Planned 

Project Funding Unallocated Estimated Estimated 
Unallocated {%J 

Stream 
Envelope Project P:rogram Project Program (%) 

including 

Count Contribution Count Contribution 
Project Program planned 
Count Contribution 

Public Transit Infrastructure 
$163,479,251 0 $0 0 $0 100% 0 $0 100% 

Stream 

Green Infrastructure Stream $343,529,716 8 $11,709,653 4 $10,313,000 94% 6 $29,968,400 85% 

45 % Sub-stream Climate 
$156,218,054 0 $0 0 $0 100% 1 $2,145,000 99% 

Change Mitigation 
Rural & Northern Infrastructure 

$113,437,766 36 $98,812,059 1 $7,200,000 7"' 2 $5,035,02.0 2% 
Stream 

lo 

Community, Culture & 
Recreation Infrastructure $45,747,762 5 $4,282,900 2 $7,422,256 74% 1 

$3,600,000 
67% 

Stream 

COVID-19 Response Stream TBC 

Stream Total $666,194,495 49 $114,804.,612 7 9 $38,603,420 73% 

* Information reflects data as of September 23, 2020. 

For the 5 projects currently under review (not currently with the Minister's office): 
• Week of October 5 - Minister Monsef can expect 1 RNIS project 

• Week of October 12 - Minister McKenna can expect 1 CCRIS project 

• Late October - Minister McKenna can expect 1 CCRIS project and 2 GIS projects 
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New Brunswick• ICIP Public: Tra,ns.it Sub-AHocation Status 
(Data as of: Septembe:r 9,. 2020- updated monthly) 

Planned 
P:roporti o:na:I {Estimated UnaUocated 

Ultimate Administ:rative Funds Funds Under Prog:ram (including 
Red:pient lnitia:I Allocation Funds Fina:! Allocation Approved Review Remaining AUocation Contribution) Planned) 

Moncton $62,506,721.52 $659,032.24 $62,506,721.52 N/A N/A $62,506,721.52 0 100% 

St John $61,152,987.08 $644,727.93 $61,152,987.08 N/A N/A $61,152,987.08 0 100% 

Fredericton $38,318,300.94 $403,967.46 $38,318,300.94 N/A N/A $38,318,300.94 0 100% 

Miramichi $1,501,241.77 $15,683.06 $1,501,241.77 N/A N/A $1,501,241.77 0 100% 

TOTAL NB $163,479,251.31 $1,723,410.69 $163,479,251.31 $0.00 $0.00 $163,479,251.31 0 100% 
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Provincial elections were held on September 14, 2020, with the NB Minister to be sworn in on September 29, 2020. It is expected that NB will wish to sign the IBA 
amendment immediately after, as well as see projects that were on hold in the approval process. 

On July 10, 2020, NB submitted a list of 35 potential projects that could be submitted under the new COVID-19 stream. Two-thirds of the list is comprised of 
projects that would be submitted by the New Brunswick Regional Development Corporation with the other third from the Department of Transportation and 
Infrastructure. :IN FC continues to work with NB to review eligibility of projects on the list. 

The last ICIP intake in NB took place in between May and June, 2019. The date for next intake has not been set. 

NB indicated that to date, the impacts of the COVID-19 pandemic on the construction industry have been minor. In most cases, work is proceeding with social 
distancing and strict safety guidelines on work sites. NB regularly informs IN FC of any changes to project status as a result of the pandemic. 

Legacy Programs Projects Approved: 37 
New Building Canada Fund: National and Regional Projects (NRP), National Infrastructure Component (NIC), Small Communities 
Fund (SCF); Total Federal Contribution: $362,193,611 

Gas Tax Fund 
*Ongoing, permanent source of funding to provinces and territories, who in tum flow funding to municipalities 

*Municipalities can pool, bank, and borrow against funding - providing significant financial flexibility 
*Communities select how best to direct funds across 18 project categories 

Allocation 2019-2020: $45,1 million with a 
one-time top-up of $47,1 million 

Public Transit Infrastructure Fund (PTIF) and Clean Water and Wastewater Fund {CWWF) 

Allocation 2019-2020: 

$45,1 million 

PTIF and CWWF is are allocated-based funds where provinces and territories were responsible for identifying projects, in collaboration with municipalities. Both funds are now 
closed to new applications, however, project monitoring is ongoing. The program end date is March 31, 2020 with the exception of certain projects being extended beyond this 
deadline. 

PTIF 
Initial Allocation: $8,7 million 
Total Projects: 4 
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CWWF 
Initial Allocation: $79,4 million 
Total Projects: 133 
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From: 

To: 

Cc: 

Subject: 

Attachments: 

Sent: 

Daryell, 

Hatt-Kilburn, Kalie (ACOA/APECAl 

Nowlan, Darysill_(ACOA/APECA) 

Estabrooks, Kent {ACOA/APECA}; Dube, Kevin (ACOA/APECA); Adams,J,ynn 
(ACOA/APECA); Fussell, Peta (ACOA/APECA);_ 

Upcoming Launch of SMR Action Plan 

AGENDA - ADM Discussion on federal chapter of SMR AP 2020-10-
26.docx;BRIEF - OUTLINE - Federal SMR Action Plan Chapter - 2020-10-
29.docx;REPORT - Draft Goe section - 2020-10-29.docx; 

1/1/4501 

I am reaching out to make you aware of NRCan's upcoming launch of Canada's Small Modular 
Reactor (SMR) Action Plan, and its reference to RDA and ACOA involvement. I: participated in a this 
afternoon chaired by Mollie Johnson on the launch , whi,ch is planned for announcement by 

Minister O'Regan on November 18th , which will include a new website designed to raise the 
profile on Canada's ambitions in this space by publishing the Action Plan. 
The Action Plan contains a federal chapter, which refers to RDAs, including ACOA. We have been 
working in collaboration with Lynn Adams on this and she was involved in discussions with other 
RDAs to determine the wording for the RDA section. We are comfortable with the proposed 
wording; however, Lynn advises me that there was no discussion among RDAs as to a coordinated 
approach to brief up to MINO on this. 

We have developed a backgrounder on SM Rs to follow up on Francis's discussion with the Chief of 
Staff today, which will outline ACOA's position and planned projects in this area. We have added 
some additional detail on the launch so that this can be highlighted for her attention. I wanted to 
flag this for you in case there is any discussion on the matter at your ADM table with the other 

RDAs and ISED. 
I'm also copying Kevin because NRCan mentioned on the call its intention to reach out to the 
communications departments of each of the federal departments to coordinate efforts around 
the launch. We can certainly work with your team on any media lines or supporting documents 
required. 
If you have any questions or would like to discuss further, please let me know. 
Thanks, 
Kalie 
-----Original Appointment-----
From: Aubry, Jocelyne (NRCan/RNCan) On Behalf Of Johnson, Mollie (NRCAN/RNCAN) 
Sent: Friday, October 30, 2020 8:26 AM 
To: Johnson, Mollie (NRCAN/RNCAN); Kapoor, Anoop (FDO); Cousineau, Linda (FDO); 
Paul.Halucha@pco-bcp.gc.ca; Hargrove, Glenn {NRCan/RNCan); Ritchot, Jeannine 
(NRCAN/RNCAN); Des Rosiers, Frank (NRCan/RNCan); Leclerc, Gilles (ASC/CSA); Preville, Mary 
(ASC/CSA); Hatt-Kilburn, Kalie (ACOA/APECA); Buist, Margaret (CANNOR); Chan, Isabella (HC/SC); 
Ahier, Brian (HC/SC}; Moffet, John (EC); Botham, Richard (FIN); Campbell, Glenn (INF(); Johnston, 
Andrea (!C); Davies, Mitch {IC); Motzney, Barbara (WD/DEO); Leybume, Drew {NRCan/RNCan}; 
Labonte, Jeff (NRCan/RNCan); Kerry.Buck@tbs-sct.gc.ca; Cameron, Jason {CNSC/CCSN}; Presutti, 
Marco (NRCan/RNCan); Cameron, Diane (NRCan/RNCan}; Delaney, Jim (NRCAN/RNCAN); Harrop, 
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Darroch (NRCan/RNCan); Melnyk, Micah (NRCAN/RNCAN}; Wilhelm, Brent (NRCAN/RNCAN) 
Cc: Vermette2, Richard (CANNOR); Martel, Denis (IC); Kaminsky, Colette (IC); Jammal, Ramzi 
(CNSC/CCSN); Cloutier, Matthew (EC); Bowlby, Mark (!NFC); Iqbal, Mariam (!NFC); Vanderl:ip, 
Daniel; Abagis, John (Ext.); Campbell, Melanie (NRCan/RNCan); Hum, Patrick (IC) 
Subject: 11:00 Canada's SMR Action Plan -- ADM-level Interdepartmental Meeting **Material 
Attached 
When: Friday, October 30, 2020 11:00 AM-12:00 PM (UTC-05:00) Eastern Time (US & Canada}. 
Where: Teleconference: Access Code: 
Colleagues, 
As you may know, we at NRCan are working with PT governments, power utilities, industry, and 
civil society to launch Canada's Small Modular Reactor (SMR) Action Plan on November 18, 2020, 
which will lay out progress and ongoing efforts across the country to make Canada a wodd leader 
on this technology. Close partnerships within the federal government will be key to the success of 
the initiative, and we appreciate your ongoing support through your teams' contributions to the 
Government of Canada chapter, which includes a narrative piece and a comprehensive set of 
actions being taken to support SMR deployment. 
This ADM-level discussion on the federal chapter of the Action Plan is a follow up on a Director­
level discussion held earlier this month. At the meeting, we wi:11 provide a briefing on the initiative 
and our next steps, before we have a discussion on the chapter's narrative and actions being 
outlined. If any of you are unable to attend, I'd ask that you send a representative to speak to your 
team's contribution in outlining key aspects of Canada's SMR opportunity. 
I look forward to our discussion and towards the launch of the SMR Action Plan. 
Best, 

Mollie 
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ADM DISCUSSION ON THE FEDERAL CHAPTER OF 
CANADA'S SMALL MODULAR REACTOR (SMR) ACTION PLAN 

October 30th , 2020 
11 :0OAM-12:00PM 

Microsoft Teams - Link TBD 
Dial in info - TBD 

MEETING AGENDA 

1. Opening Remarks (10 minutes) 
NRCan - Mollie Johnson (ADM, Low Carbon Energy Sector) 

2. Federal Chapter of Canada's SMR Action Plan (15 minutes) 
NRCan - Diane Cameron (Director, Nuclear Energy Division) 

3. Discussion (25 minutes) 
All 

4. Closing Remarks (10 minutes) 
NRCan - Mollie Johnson (ADM, Low Carbon Energy Sector) 

DISCUSSION DES SMA SUR LE CHAPITRE FEDERAL DU 
PLAN D'ACTION CANADIEN POUR LES PETITS REACTEURS MODULAIRES (PRM) 

30 octobre 2020 
11 H00-12H00 

Microsoft Teams - Link TBD 
Dial in info~ TBD 

ORDRE DU JOUR DE LA REUNION 

1. Mot d'ouverture (10 minutes) 
RNCan - Mollie Johnson (SMA, Secteur de l'energie a faible emissions de carbone) 

2. Chapitre federal du Plan d'action canadien pour les petits reacteurs modulaires (15 minutes) 
RNCan - Diane Cameron (Directrice, Division de l'energie nucleaire) 

3. Discussion (25 minutes) 
Tous 

4. Mot de la fin (10 minutes) 
RNCan - Mollie Johnson (SMA, Secteur de l'energie a faibfe emissions de carbone) 
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From: 

To: 

Subject: 

Sent: 

Vienneau,_Ry.illl_(DNRED/MRNDE - DAAF/MAAP} 

laura Delong 

RE: SMR Q&A 

3/15/202112:08:11 PM 

Hi Laura, we don't have any specific Q&A documents on SM Rs, but I can provide some general 
background information we have. let me know if you need any additional details, or looking for 
specific information not found below. 
ARC Clean Energy (wwv;,arcenergy.co): 

• Sodium coolant 
• Metallic uranium alloy fuel 
• lO0MW electric 
• Passive safety features 
• 20-year re-fueling cycle 
• High temperature high quality steam - on-grid electricity and industri:al applications 

Moltex Energy (Yllltr!::J.'.,.filQ.l.1!~'.l:1£irnV 

• Salt coolant 
• Molten salt fuel from reprocessed nuclear waste 
• 300MW electric 
• Passive safety features 
• Stable Salt Reactor - Wasteburner {SSR-W) 

In 2018, NB invested $10 Million split between, and matched by two Advanced SMR Vendors -
ARC Clean Energy and Moltex Energy. 
Both have established offices in Saint John, NB, and are progressing designs and achieving 
milestones in Canadian Nuclear Safety Commission's voluntary Vendor Design Review process. 
ARC and Moltex - completed phase 1 of the CNSC Pre-licensing Vendor Design Review. 
In February 2021, the Province announced an additional $20 million in funding to ARC, with $30 
million in private matching funds. 
The Province and NB Power continue to monitor progress and provide oversight of the SMR 
vendors through regular committee meetings 
Both have developed strategic partnerships with Academia, Canadian Nuclear labs, and private 
sector to maximize value of investment dollars, building capacities where gaps exist, 
Target First-of-a-kind demonstration units deployed in NB in the 2030-35 time frame. 
NB also participated in the SMR Roadmap, SMR Action Plan, and signed an MOU with Ontario and 
Saskatchewan to collaborate on SMR development. 
Again, let me know if there is any other information I can provide! 
Best, 
Ryan 

From: Delong, laura (ACOA/APECA) 
Sent: Monday, March 15, 202110:57 AM 
To: Vienneau, Ryan (DNRED/MRNDE - DAAF/MAAP) 
Cc: Sol lows, David (DNRED/MRNDE) 
Subject: FW: SMR Q&A 
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ATTENTION! External email/ courriel externe. 

Ryan: My apologies, I sent this along to Dave because I'm clearly not well caffeinated this 
morning. I know that you're now the lead on the Sl\l1R file. Not sure if you're able to assist with 
this. No worries if you can't - I'm in the process of drafting Q&As tor end of day. 
Laura 

From: Delong, Laura (ACOA/APECA) 
Sent: Monday, March 15, 202110:32 AM 
To: 'Sallows, David (DNRED/MRNDE)' <David.Sollows(@gnb.ca> 
Subject: SM R Q&A 
Hey Dave - do you have NB Power and DNRED Q&A on SM Rs that you're able to share? I 
understand that there is potential for a Federal Government announcement this week and in the 
process of doing up Q&As on the topic don't really want to reinvent the wheel. Anything you're 
able to share would be awesome, and what I will do is share our final with additions (from an 
ACOA perspective) once we have them drafted. 
Laura 
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From: 

To: 

Cc: 

Subject: 

Attachments: 

Sent: 

Kalie Hatt-Kilburn 

Laura Delong 

Peta Fussell 

FW: Feasibility study 

Provincial SMR FS Mar 25 2021 FinaLpdf 

6/28/20219:30:40 AM 

See attached and below. The exchanges continue ... 

From: Kalie Hatt-Kilburn 

Sent: Monday, June 28, 2021 9:29 AM 

To: Plummer, Brett 

Subject: RE: Feasibility study 

Thanks Brett. I think it does provide a big picture, as you have suggested. Both documents lay out 

the overall need/request and tirnelines. 

Although it's not ideal, I think the central task before us is demonstrating how we can flt the 

request into th,, spf:cific rE:quirNm:nt of thE: S!F program under Stredn1 5. This requires answering: 

- how the utilities will work together as a formal consortium (i.e. governance) 

- how the distribution of funding will be managed/overseen through a single entity 

- what funding is being contributed from other sources (since the program cannot fund 
project costs at 100%); 

- vvhat the estimated GHG reduction potential is (since NetZero Acceletor funds have to be 

directly tied to GI IG reductions) 

If you ,vou!d like to have a quick chat to discuss just to be sure v4e're on the sarne page, I can ask 

my office to connect with yours to find us a few minutes. \/\/e could also do an iv!5 Tearns call 10 

include other folks on your team, if that would be helpful. 

Kalie 

From: Plummer, Brett<. @nbP-ower.com> 

Sent: Monday, June 28, 20218:43 AM 

To: Kalle Hatt-Kilburn <~ACOA-APECA.GC.CA> 
Subject: Feasibility study 

This email originated from an outside source. Be cautious of any embedded links and/or 
attachments. 
MLSE EN Ce courriel provient d'une source exterieure. Mefiez·vous des liens ou pieces jointes qu'il 
pourrait contenir. 

Kalie, please take a look at the attached feasibility study. I bel:ieve it has the big picture we 
are looking for. 

This e-mail communication (including any or all attachments) is intended only for the use 
of the person or entity to which it is addressed and may contain confidential and/or 
privileged material. If you are not the intended recipient of this e-mail, any use, review·, 
retransmission, distribution, dissemination, copying, printing, or other use ot: or taking of 
any action in reliance upon this e-mail, is strictly prohibited. If you have received this e­
mail in error, please contact the sender and delete the original and any copy of this e-mail 
and any printout thereof, immediately. Your co-operation is appreciated. 
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Le present courricl (y compris toute piece jointc) s'adrcsse uniqucment ,1 son destinataire, 
qu'il soit unc personne ou un organismc, et pourrait compo11er des rcnscignemcnts 
privilcgies ou confidenticls. Si Yous n'etcs pas le dcstinatairc du courrid, ii est intcrdit 
d'utiJiser, de reYoir, de retransmettre, de distribuer, de disseminer, de copier ou d'imprimer 
ce courriel, d'agir en Yous y fiant ou de vous en serYir de toute autre fa9on. Si vous avez 
m:;u le present cou1Tiel par erreur, priere de communiquer avec l'expediteur et d'eliminer 
!'original du courriel, ainsi quc toute copic electronique ou imprimec de cclui-ci, 
immediaternent. Nous sommes reconnaissants de votre collaboration. 

000665 



FEASIBILITY OI~ 

I) EVEL()P I\1EN·1· AND DEP1.,0Ytv1EN.I' i N (:AN Al)A 



[ this page left intentionally blank] 

Page2 

000667 



Executive Summary 

This feasibility report was prepared by Ontario Pmver Generation (OPG), Bruce Pmver, NB 
Power and SaskPmver for the governments of Ontario, Ne\v Brunswick and Saskatchewan. 
The rep01t provides a feasibility assessment of Small Modular Reactor (SMR) development 
and deployment and contains the pO\ver companies' business case for SMR implementation in 
each of the three provinces. 

Background 

SJ\,,1Rs are the next generation of nuclear energy innovation, with the potential to help address 
challenges and opportunities related to climate change and economic growth. The 2018 
Canadian SMR Roadmap' concluded that SMRs provide a source of safe, clean, affordable 
energy, with the ability to contribute tmvards a resilient, lmv-carbon foture. Sl\,1Rs can 
promote key benefits for Canada and Canadians, such as: 

• meeting Canada's climate change commitments; 
• unlocking opportunities for job creation and economic grmvth; and 
• sustaining and expanding Canada's leadership in research and innovation. 

With these drivers in mind, the provinces of Ontario, New Brunswick and Saskatche,van 
signed a Memorandum ofUnderstanding (MOlJ) 2 on December 1, 2019, that establishes a 
framework for deployment of SMRs in each respective jurisdiction. This feasibility report 
represents one of the early deliverables from the MOU. 

The three provinces share a collective interest in SMRs as a clean energy option to address 
climate change and meet regional energy demands, ,vhile responding to the need for economic 
growth and innovation. The provinces have also agreed to engage with the federal government 
on key issues related to SMR deployment, including technological readiness, regulatory 
frameworks, economics and financing, nuclear waste management and public and Indigenous 
engagement. 

Canada and its provinces are already home to a world-class nuclear indust1y with extensive 
experience in the design, construction and servicing of reactors in Ontario, Ne,v Bnms\vick 
and around the globe. The nuclear sector plays a key role in Canada's economy, contiibuting 
$17 billion annually, \vhile supp01iing 76,000 Canadianjobs 3 (i.e. direct, indirect and 
induced). In addition, Canada is home to the planet's richest uranium resource -the Athabasca 
basin in Saskatchewan- and is the second-largest producer of uranium in the world. 

The Sl\'IR Advantage 

SMRs are nuclear reactors that produce 300 megawatts (MvV) of electricity or less. Much 
smaller than traditional nuclear pmver plants, SJvlRs are cheaper to mass produce and easier to 
deploy. Their modular design allows fr1r deployment in large established g1ids, small grids, 
remote off-grid communities and as ru:1 energy source for resource projects. SMRs provide 

1 Canadian Small Modular Reactor Roadmap Steering Committee (2018). A Call to 
Action: A Canadian Roadmap for Small Afodular Reactor:>'. Ottawa, Ontario. Canada. www.sn11Toadmap.ca 
2 ht1ps://ne,vs.ontm-io.ca/opo/en/20I9/12/prernier-frxrd-premier-hiu:u:s-and-premier-moe-si1,,rn-agret:.'111ent-on-the­
devdopment-of-srnaH-rnodular -reacto.html 
3 https://cna.ca/nevvs/new-study-finds-nudear-industiy-accounts-for-76000-iobs-across-can.acla/ 
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non-greenhouse gas (GHG) emitting energy that can meet new electricity demands and 
support renewable sources, such as wind and solar. Other countries have recognized nuclear 
power as a clean energy source, and with growing interest in SI'ViRs there is an exciting 
opportunity for Canada to export technology and expertise to address global issues such as 
climate change and energy security. 

Feasibility of SlVIRs 

Economics: The power companies assess that SMRs have the potential to be an economically 
competitive source of energy. However, that will depend on other low-carbon alternatives 
available to each jurisdiction. Natural gas prices and carbon pricing also play a significant role 
in potential feasibility. Solar and \Vind generate energy intermittently. meaning they produce 
only some of the time and not ahvays when needed. As provinces reduce reliance on fossil 
fuels in electricity generation, an optimum capacity mix ,vill need to be achieved - with 
nuclear playing a potentially larger role in the future. 

Energy generated by SMRs in Ontario and Saskatche\van is expected to be economical 
compared to other low-carbon alternatives and could be used to suppo!t reduction in carbon 
emissions and meet new energy demands. The choice of SMR technology and speed of 
commercialization will play a significant role in the cost of deployment. 

For off-grid applications, such as remote mines or conununities, SMRs need to be 
economically competitive ,vith diesel generation (i.e. including the cost of fuel and transpo!t). 
SMRs could potentially reduce energy costs for remote sites and communities with electricity 
demands between 10 and 20 MW. For smaller conummities (e.g. those ,vith demands of3 
MW), the costs are near break-even. As with on-giid applications, the choice of technology 
and speed of commercialization will play a key role in the cost ofSl\1R deployment and its 
ability to compete with diesel. 

Technology: SMRs cover a wide range of power levels, designs, technological readiness 
levels and end-user applications. To meet Canada's broad needs, the four power companies 
have been working collectively over the last two years to develop three streams of SMR 
project proposals. As such, the SMR projects being proposed to the governments of Ontario, 
New Brunswick and Saskatchevvan are based on the following assessments and assumptions: 

• Stream 1 proposes a first grid-scale SMR project of about 300 MW constmcted at the 
Darlington site by 2028, followed by up to four subsequent units in Saskatchev,ran, 
with the first unit in Saskatchewan being in service in 2032. This "fleet" approach 
would identify a common SMR technology to be more quickly and efficiently 
deployed in multiple jurisdictions. 

• OPG, Bruce Power and SaskPower are collaborating to select the technology 
and developer by the end of 2021. 

• SI'ViRs can be economically competitive in both jurisdictions as additional 
sources of clean energy. 

• The shovel-ready status of the Darlington site makes it a vital strategic asset, 
providing opportunity for an SMR developer to launch a fleet of m1its. 

• Stream 1 can create economic benefits for Canada from a single unit in 
Ontario and fi:mr units in Saskatchewan over their lifetime of: 
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• direct, indirect, and induced employ111ent on an average annual basis 
as follmvs: 

• 1,528 jobs during project development 

• 12,455 jobs during manufachiring and construction 

• 1,469 jobs during operations and 

• 1,193 jobs during decommissioning 

• a positive impact on GDP of $17 billion; and 

• an increase of government revenue of$5.4 billion. 

• Stream 2 involves two 4th generation. advanced small modular reactor designs that 
will be developed in Ne\v Bmnswick through the constmction of demonstration units 
at the Point Lepreau nuclear site in NB. By fostering a strong collaboration among the 
various research, manufacturing, federal and provincial agencies, Nev,, Bnms,vick will 
see the completion of an initial ARC Clean Energy demonstration unit by 2030, and a 
second unit by Moltex Energy Canada Inc. by 2035. Vlith these timelines, New 
Brunswick will be supporting the additional dean energy needs within Atlantic 
Canada and with partnering jurisdictions starting in 2030. New Brunswick is 
positioned to become the leader in the development and deployment of these 4th 

generation technologies through its efforts, its partnerships and its suppmt. These 
designs represent a significant opportunity for advancing domestically produced 
energy within Canada and around the world that is both clean and safe. Through 
ongoing suppo1t and collaborations, these advanced technologies can start being 
deployed as early as 2030 in support of the industrial needs in areas like Saskatchewan 
and Albe1ta, and indeed, around the globe. The made in New Bruns·Nick designs 
represent significant economic diversification opportunities for the province and will 
place New Brunswick as a world leader in the deployment of 4 th generation advanced 
SMR technologies. 

• \Vith funding of $30 million from the provincial government, two developers 
(Moltex Energy and ARC Clean Energy Canada Inc.) have opened offices in 
New Bnms,vick. Companies are developing delivery capability in New 
Brunswick with the promise oflocal economic development. 

• These t\vo designs are expected to result in ne,v lmver-cost units that recycle 
nuclear waste, have more inherent safety attributes and are attractive for global 
deployment. 

• Stream 2 can create economic benefits for Canada for demonstration units in 
New Bnms,vick (2020 - 2035) of: 

• 21,870 person-years of direct and indirect employment; 

• a positive impact on GDP (direct and indirect) of$2.15 billion; and 

• an increase of government revenue of $198 million. 

,vith the opportunity to expand this through a fleet of both Canadian and 
export units to 2060 of: 
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• 537,000 person-years of direct and indirect employment; 

• a positive impact on GDP (direct and indirect) of $59 billion; and 

• an increase of government revenue of$5.2 billion. 

• Stream 3 proposes a new class of micro SMRs designed primarily to replace diesel 
use in remote communities and mines. To advance this technology, a 5 i\lIW gas­
cooled reactor project by Ultra Safe Nuclear Corporation (USNC) is undenvay at the 
Chalk River site in Ontario and is expected to be in service by 2026. 

• OPG has partnered with USNC for this demonstration project on the basis of 
shared investment from OPG, USNC and expected funding from the federal 
government. 

• This project is not mtended to be commercially economical, but analysis 
shows that future two-unit 10 MVl plants \Vill be economically competitive 
with diesel and will provide the opportunity for returns to cover demonstration 
project costs. 

• Looking to advance nuclear in remote communities, Bmce Pmver and its 
partners at the Nuclear Innovation Institute have been exploring opportunities 
·with the \Vestinghouse Canada eVinci Micro-Reactor. 

• Stream 3 can create economic benefits for Canada from a four-unit 
commercial deployment (20 M\V) ofUSNC reactors at a mining site over its 
operating life of: 

• direct, indirect, and induced employment on an average annual basis 
as follows: 

• 240 jobs during project development 

• 638 jobs dming manufacturing and construction 

• 282 jobs during operations and 

• 180 jobs dming decommissioning 

• a positive impact on GDP (direct, indirect, and induced) of $877 
million: and 

• an increase of government revenue of $311 million. 

These projects are advancing rapidly and are all demonstrating commercial and technical 
feasibility. 

There are three other factors the po;,,ver companies have identified in assessing SMR 
feasibility: 

Federal support: An important paii of project feasibility is cost and risk-sharing \Vith the 
federal government. These projects would support Canada's goals of phasing out coal by 
2030, becoming carbon net zero by 2050 mid providing affordable dean energy to remote 
communities. Additionally, these projects ;,,vould create a neYv sub-category of nuclear 
industrial activity that would see Canada well placed to be a major player in the global 
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deployment of SMR technologies. Securing support from the federal government in a timely 
manner is essential to continued progress. 

In addition to cost and risk-sharing, the federal government can provide policy support for 
nuclear energy as a clean technology, ensure regulatory processes are in place to recognize the 
unique characteristics of SMRs, support research and development through Canada's national 
laboratories, and ensure a robust framework for the management of nuclear waste from all 
reactors. 

Pro,incial support: Provincial governments will need to establish policy and regulatory 
frameworks to enable SMRs as a clean energy option and support training programs to 
enhance the skilled workforce needed for an SMR industry. In addition, provincial 
govermnents can work with power companies to ensure project development is caiTied out 
with appropriate oversight, and that public and Indigenous engagement is conducted in a 
responsible and respectfol manner. 

Nuclear industry support: A critical success factor for the deployment of SMRs in Canada is 
a strong domestic supply chain. This includes Canadian small and medium-sized nuclear 
suppliers, uranium mining, and world-leading nuclear research. The tlexibility and experience 
ofthese suppliers will be valuable to SMR deployment and complement the capabilities of 
Canada's manufacturing and engineering companies. Once selection of a tleet model is 
determined, the power companies would engage suppliers and leverage skilled vvorkforces to 
ensure readiness for SMR deployment. 

Next Step 

The next step under the provincial MOU is to develop a strategic plan for deployment of 
SMRs. This plan will identif)r steps required within each stream to achieve project 
commitments in a timely manner; ,vhile identifying key risks, mitigation measures, as well as 
the policy and regulatory ai1alysis required to enable and govern expanded deployment of 
nuclear technology in Canada. 

The strategic plan is to be completed in the spring of 2021. 

The provinces ofOntaiio, New Brunswick and Saskatchewan are proud to lead the way on 
SMR development in Ccmada. They will continue to work together and across the nuclear 
industry, to help ensure Canada remains at the forefront of nucleai· innovation, while creating 
new opportunities for jobs, economic grmvth and i1movation and a lower carbon fi.iture. 
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1 Introduction 

Canada has a long and proud history in nuclear energy having been in the global nuclear 
sector since its inception. Nuclear energy is a strategic asset for Canada. Canada is one of the 
world's fo,v Tier 1 nuclear nations (Tier 1 is defined as those with a full-spectrum nuclear 
capabilities). The nuclear sector contiibutes $17 billion to the economy and provides 76,000 
direct and indirect jobs 4• The current refurbislnnent at the Darlington and Bruce sites are two 
of the largest infrastructure projects in the country and enable Canada to maintain a strong, 
innovative, and growing domestic nuclear industry ensuring the province of Ontario has clean, 
aftordable electricity for decades to come. In June 2020, the first refurbislm1ent was completed 
on budget by OPG at Darlington Unit 2, a strong start to the plans to refurbish 10 units at 
Darlington and Bruce. At the same time, units at both the Darlington and Bruce site continue 
to achieve operational records of excellence, the most recent being Darlington Unit l ,vhich 
became the \Vorld record holder for continuous operation on September 15, 2020 after 
operating continuously for 963 days. It then continued to operate until it was shut dmvn for a 
maintenance outage on February 5, 2021. achieving an incredible l,J06 continuous days of 
operation. New Brunswick is currently the only other province in Canada with grid connected 
nuclear pmver, as home to the CANDU6 unit located in Point Lepreau, New Bruns\vick, 
owned and operated by NB Power. 

Nuclear energy is also an important part of Canada's non-emitting mix and ,vill be critical to 
achieving Canada's climate change goals. The country is blessed \Vith great resources and 
,vhile several provinces can use hydro to provide clean electricity, others ,vill need nuclear 
energy to provide the non-emitting electricity necessary to reduce carbon emissions. The 
prin1e example is Ontario, where the closure of coal fired electricity generation enabled by the 
restart of six nuclear reactors, led to the largest single reductions in GHGs in North America. 
As Canada moves to eliminate coal fired electricity by 2030 and meet its 2050 emissions 
targets, nuclear energy is poised to play a valuable role in that transition. In New Brunswick, 
80% of in-province electrical energy consumption was supplied from clean energy sources, 
,vith 44% from renewable sources, and 36% from nuclear generation (fiscal year 2019/20). 

In Canada and indeed the world, electricity markets are demanding smaller, simpler, and 
lower cost nuclear energy. SMRs are well positioned to lead this transition and Canada has a 
tremendous opportmrity to play a leading role. SMRs are innovative technologies that are 
designed to provide more flexibility than their predecessors. Smaller plants mean they are 
more flexible and can be deployed not only in large established grids but also in smaller grids, 
remote off grid connnunities and for resource projects. Their innovative designs and features 
mean they cannot only provide non-emitting baseload generation but their ability to load 
follow means they can support intermittent renev.rable sources like ,vind and solar. SMRs are 
capable of not only producing electricity but also steam for industrial purposes. In addition, 
the development of very small modular reactors (under 10 M\V) is going to revolutionize the 
ability to deploy power quickly and vittually every 1Nhere. 

SMRs have the potential to become a ne\v industrial subsector, one that is not only Pan­
Canadian in nature but with the oppmtunity to become an intemational leader. The 

4 https://cna.ca/nevvs/new-study-finds-nudear-industiy-accounts-for-76000-iobs-across-canacla/ 
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development ofSMRs will provide a post refurbishment growth opportunity for Ontario's 
nuclear supply chain while creating a SMR manufacturing/export business in Ne,v Brunswick 
Looking to new domestic markets, SiviRs are likely to be deployed in Saskatche,van, Alberta 
and northern Canada providing not only the benefit oflow cost, reliable, clean electricity to 
enable economic development but the potential to add new, innovative, high value jobs. Like 
all new economic opportunities, there is a significant first-mover advantage and Canada must 
move now to secure that advantage. 

In November 2018, the Canadian SMR Roadmap vvas issued 5. The SMR Roadmap used a 
collaborative approach to bring together industr:y, federal, provincial, and ten-itorial 
governments, as well as utilities and other interested stakeholders that wanted a pan-Canadian 
conversation about new options for nuclear energy. 

The roadmap clearly set out the opportunity for Canada and concluded that collaborative 
activities in each of four pillars are required to turn this roadmap into reality: 

• Demonstration and deployment - to realize benefits for Canadians and for Canada. 
• Capacity-building and indigenous and stakeholder engagement - to increase access to 

inforn1ation. 
• Policy, legislative and regulatory measures - to make the framework more efficient 
• International partnerships and marketing - to position Canada for leadership in global 

value chains. 

In addition to participating in the development of the SMR Roadmap, The Government of 
New Brunswick invested $10 million to establish the Advanced Nuclear Research Centre to 
progress the research and design of two Advanced Generation IV (Stream 2) SMR designs. 
This initial funding was matched by two technology vendors: ARC Clean Energy Canada and 
Moltex Energy ,vho subsequently opened offices in Saint John. The vendors continue to 
progress research and design activities necessary to proceed through the appropriate regulatory 
processes. The Government of New Brunswick and NB PO\ver are overseeing the progress 
and planning necessary to unlock the market potential for these technologies. 

S:ince the release of the Canadian SMR roadmap, work amongst the provincial governments, 
power utilities and technology vendors has accelerated. On December 1, 2019, the Provinces 
of Ontario, Ne,v Bn.ms\vick and Saskatchewan signed a Collaboration Memorandum of 
Understanding (MOU) 6 that puts in place a frame,vork for action on deployment ofSlvlRs in 
their respective jurisdictions including: 

1. Addressing climate change, regional energy demand, economic development (e.g., 
supply chain, fuel manufacture, skilled employment and expm1 opportunities) and 
research and innovation opportunities; 

5 Canadian Small Modular Reactor Roadmap Steering Committee (2018). A Call to 
Action: A Canadian Roadmap for Small Afodular Reactor:>'. Ottawa, Ontario. Canada. www.sn11Toadmap.ca 
6 ht1ps://ne,vs.ontmio.ca/opo/en/20I9/12/prernier-frxrd-premier-hiu:u:s-and-premier-moe-si1,,rn-agret:.'111ent-on-the­
development-of-small-modular-reacto.html 
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2. Addressing key issues for s:MR deployment including technological readiness, 
regulatory frameworks, economics and financing, nuclear ,vaste management and 
public and Indigenous engagement; and 

3. \~larking cooperatively to engage with the federal government to provide policy 
support for nuclear as clean energy and funding suppmt for SMR development. 

This MOU set out concrete steps to move this initiative fonvard. To fulfil a key commitment 
under the MOU, the respective power utilities in the three provinces (i.e., OPG, Bmce Power, 
NB Pmver and SaskPower) have prepared this feasibility repmi for the three provincial 
ministries, including a business case for the development and deployment ofSMRs in their 
jurisdictions. 

The next step under the provincial MOU will be to develop a strategic plan for deployment of 
SMRs including market opportunities across Canada and globally. This plan ,vill identify the 
steps required within each stream to achieve project commitments in a timely manner ,vhile 
identifying the key risks and the approach to their mitigation and the policy analysis required 
to clearly set out the requirements for government suppmi. This next repmi will be completed 
in the spring of 2021. 
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2 SMR J\,farket Evolution 

The SMR Roadmap assessed the market for SMRs and a preliminary projection was made of 
their global potential. The result was an estimate of a market of approximately CDN$150 
billion per year by 2040. This includes applications for electricity generation, remote mine 
sites, island nations, and off-grid communities. Given the need for time to develop and bring 
SJ\,,1Rs to market, the opportunity is primarily for delivery afler 2030 \vhen foll scale SMR 
production can be in place. 

Since the SMR Roadmap \Vas issued, the case for nuclear in general, and Siv1Rs in paiiicular, 
has continued to develop as the world recognizes that decarbonization goals cannot be met by 
following a path based on renewables alone. 

The International Energy Agency's (IEA) World Energy Outlook (\\TEO) 2019 7 opens with a 
stark reality, stating "the e11e1:gy 1vorld is marked by a series cf deep disparities. The gap 
between the promise of energyjiw all and the fi1ct that almost one billion people still do not 
have access to electrici(v. The gap between the latest scientijrc evidence highlighting the need 
for (/Vermore-rapid cuts in global greenhouse gas emissions and rhe data shmving that energy 
related emissions hit another historic high in 2018. The gap betiveen expectations offc1st, 
renevvab!es-driven ener&,.ry transitions and the reality o.ltoday 's energy SJ'Stenis in 'vVhich 
\reliance onfossilfi1els remains stubbornly high.'' 

In its Stated Policies Scenario (SPS), that represents the future based on government policies 
that have been announced, primary energy demand continues to grmv increasing 25<}10 by 
2040. Carbon emissions grow by about 7% while fossil foels continue to dominate, 
accounting for about 75% of global energy use. 
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The WEO also includes a Sustainable Development Scenario (SDS) to consider how lmv 
carbon targets may be achieved. In this scenario electricity use grows at twice the rate of 
overall energy as it becomes the energy ctmency of choice in efforts to transition the system 
into a lmv carbon one. It is characterized by dnmiatic increases in energy efficiency resulting 

"https:/t\'v''N,v.iea.org/reports/worid-enenrv-outlook-2019 
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in a 7% drop in demand by 2040 (compared to a 25% increase in the SPS) and huge increases 
in renewable energy, \Vhile maintaining the gas share, to meet this goal. \Vith one billion 
people needing electricity and society's ever-increasing dependence on energy, it is hard to 
imagine a scenario in ,vhich the \Vorld uses less energy in 2040 than it does today. 

The challenge in meeting the ever-growing energy needs of the world while reducing its 
carbon footprint is huge. As stated by the IEA, "1Hore than ever, energy decision ,nakers need 
to take a hard, evidence-based look at where they stand and the implications qf the choices 
they 1nake." 

Earlier in 2019, in its first report on nuclear power in many years, ''Nuclear Power in a Clean 
Energy System" 8, the IEA acknowledges the important role that nuclear pmver must play. As 
stated," Nuclear power can play an important role in clean energy transitions. Today, it 
provides 18% (?f electricity supp(v in advanced economies, 1-1.ihere it is the largest lmv-carbon 
source £?{electricity. Alongside rene:wable energy and CCUS (Carbon Ccpture and 
Sequestration) technologies, nuclearpo,rer ·will be neededfor clean energy transitions 
amund the rvorld. l'luclearpower also contributes to electricity security as a dispatchable 
source." 

For nuclear power to meet its full potential in supporting global decarbonization a broad 
approach is required. This includes: 

• \Vorking to ensure the current operating nuclear fleet continues to operate for its full 
lifetime. Early retirements generally set back decarbonization as these plants are most 
often replaced with fossil generation. Canada is playing its part in refurbishing its 
nuclear fleet so that it will operate into the 2060s. 

• Continue to build traditional large nuclear plants to meet energy needs. \Vith most 
Generation III9 designs having come into service over the past year, they are available 
for deployment \vhere there are utilities that can accommodate units of these sizes 
along with their higher capital requirements. Today there are 55 such nuclear units 
under constmction around the \Vorld10. 

• Embark upon a program of new S.MRs to expand the available market by making 
nuclear pr~jects more manageable in size, shorter in duration and less in total cost, 
putting these new projects into the realm of possibility for more utilities, both reducing 
the capital required for a single project and reducing the overall risk of 
implementation. This opens up a range of new possibilities and is the basis of the 
SMR Roadmap market assessment. 

In a nevv' repmi issued in June 2020 (Tracking Clean Energy Progress - ~Assessing critical 
energy technologies for global clean energy transitions 11 }, the IEA notes that the world is far 
from on track to meet its Sustainable Development Scenario as set out in its 2019 \VEO. 

s htt_ps://\v,v,v.iea.org/reports/nuclear-power-in-a-clean-energy-system 
9 Most existing operating nuclear units are considered Generation II plants. Generation III units are evolutions of 
these operating units building on the decades of lessons learned. Examples are the AP l 000, EPR, \l\lERl 200 ,md 
APR1400. 
10 https://r.v,,iw.,vorld-nuclear.org/infr.innation-libr::u-v/fi:1cts-and-figures/wor!d-nuclt·:ar-po1ver-reactors-a11d­
uraniurn-requireme.aspx (Updated Ivfay 2020) 
11 https://v.JV,l,v.iea.om/topics/tracking-clean-energv-progress 

Page 15 

000680 



Rene\vables are making progress but not fast enough, needing to further accelerate their 
grow1h rate. Nuclear power is not on track to meet its goals in this Sustainable Development 
Scenario. At the current rate of expansion, the nuclear share will fall about one third below 
2040 targets. 

The key driver for falling short of the goal is nuclear policy unce1tainty, partly the result of 
inconsistencies between stated policy goals - such as climate change mitigation - and policy 
actions. \\lhile the existing nuclear fleet remains the world's second most important low­
carbon source of electricity (after hydro), new nuclear consh'uction is not on track with the 
SDS. Additional lifotime extensions and a doubling of the aimual rate of capacity additions ai·e 
therefore required. 

In a just released WEO special repmt on Sustainable Recovery 12 from the COVID crisis, the 
IEA notes the critical role played by the energy sector, particularly elect1icity, in the global 
response. Uninte1n1pted energy supplies have been essential to hospitals providing needed 
health care, delivering food and other essentials, ai1d enabling millions of people to work and 
study from home ,vhile maintaining social contact online. \Vithout access to reliable and 
affordable electricity, the lockdowns needed to maimge the crisis would have resulted in far 
greater human impact and economic damage. 

Nmv, governments are responding to the economic crisis on a massive scale having 
announced measures worth about USD 9 tiillion, focusing first on emergency financial a11d 
economic relief to prevent an even deeper crisis. But with more stimulus coming, attention is 
now turning to longer-tenn recovery plans. The IEA is shmving that substantial stimulus 
packages will offer a unique opportunity to put the energy sector on a more sustainable path. 

As shown in the figure belmv, no technology has more impact on carbon reduction than 
nuclear power. 

12 https://,;vvvw.iea.org/nev,rs/iea-oflers-world-u:ovemments-a-sustainable-rccoverv-plan-to-boost-cconomic­
grmvth-create-mi.ilions-of-iobs-and-put-emissions-into-strnctural-decline 
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Figure 2.8 r, Annual direct CO2 emissions avoided per 1 GW of instaUed 
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This is \vhy this newest repmt once again recommends investing in nuclear and for the first 
time in an IEA report specifically discusses the potential advantages and benefits of 
developing and deploying SMRs, with the next critical step being the successful deployment 
of prototypes and first-of-a-kind plants. 

Other countries are progressing their SMR programs 

Maintaining first mover advantage is critical to ensure Canada receives the full benefits from 
developing srv1Rs. And since the SMR Roadmap ,vas issued, others have not been standing 
still. 

Russia has recently made the news announcing its floating nuclear power plant, the Akademik 
Lomonosov, has reached its destination in Siberia and has nmv been declared in service. 

Page 17 

000682 



Figure 3 Akademik lomonosovfloating nuclearpo.rnrplant 

Closer to home, the USA and the UK have continued to increase their investments into SMRs. 

USA 

The Nuclear Energy Leadership Act (NELA) was passed on 23 July 2019. This act was 
designed to help the industry develop new products that will allow them to continue to 
compete and instructs the Secretary of the Department of Energy to take certain actions to re­
establish America as a leader including: 

• To set up at least one Power Purchase Agreement (PP A), before the end of 2023. 

• To complete at least two advanced reactor demonstrations by the end of2025 and up 
to five before 2035. 

• To develop a 10-year strategic plan that suppmts advanced nuclear R&D goals and 
will foster breakthrough innovation to help advanced reactors reach the market. 

• To create the capacity for fuel production that will ensure commercial availability of 
High-Assay Low-Enriched Uranium (HALEU) fuel. 

• To create a University Nuclear Leadership Prograrn/\Vorkforce Development Scheme 
that will provide a world-class, highly skilled \Vorkforce 

On February 6, 2020 the USDOE published a Request for Information (RFI)/Notice of Intent 
(NOI) on its Advanced Reactor Demonstration Program in which they indicated that they 
would spend US$ l 60million (C$21 0million) for the first year of t\vo advanced reactor 
demonstrations contiibuting up to 50%i of the costs and a further US$30million (C$40million) 
for the first year of 1isk reduction on a range of other advanced reactor developments ,vhere 
they would cont1ibute 80% of the costs. The RFI;NOI is issued to "solicit il!fcmnation fi'om 
advanced reactor developers and other interested parties that DOE requires to infonn its 
a:ssrressive strategy to denwnsfrate n,vo advanced reactor designs ·withinfive to se:ven yew:~' of 
mvard, and nvo tofi"ve smaller mvards to address technical risks in other advanced designs", 
On May 8, 2020 the formal request for bids was issued with proposals due in August 2020. 
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This vvork, as vvith all other work paid for by the US DOE (US Department of Energy), must 
be performed in the United States. 

This funding is of a scale that will ensure progress towards demonstration. 

In parallel the US Department of Defence has initiated "Project Dilithium" to investigate 
small (1-10 MWe), transportable (<40 tonnes) S.tvIRs to support tactical deployments. \Vith a 
clear customer, full funding, and the possibility of fast track licensing this could bring about 
the first fully developed SMR units and a guaranteed early fleet market. 

Further, in April 2020, based on the work of the US Nuclear Fuel Working Group, the 
Secretary of Energy announced The Strategy to Restore American Nuclear Energy 
Leadership which recommends: 

• Taking immediate and bold action to strengthen the uranium mining and 
conversion industries and restore the viabili(v of the entire front-end of the 
nuclear fuel cycle. 

• Utilizing American technological innovation and advanced nuclear RD&D 
investments to consolidate technical advances and strengthen American 
leadership in the next generation of nuclear energy technologies. 

• Ensuring that there will be a healthy and grmving nuclear energy sector to which 
uramum miners, fuel cycle providers, and reactor vendors can sell their products 
and services. 

• Taking a whole-of-government approach to supporting the U.5J. nuclear energy 
industry in exporting civil nuclear technology in competition with state-owned 
enterprises. 

In May 2020, the DOE Announced $27 Million for Advanced Nuclear Reactor Systems 
Operational Technology. And in June, the US International Development Finance 
Corporation (DFC) has proposed policy changes that would remove a prohibition on it 
providing support for nuclear power projects. This would enable the DFC to offer 
financing for projects to deploy technologies such as small modular reactors (SMRs) in 
developing countries. On October 13, 2020 the USDOE announced 13 that X-energy and 
TerraPovver were selected under the Advanced Reactor Demonstration Program (ARDP) and 
will each receive $80 Million of funding towards deploying their designs in the US ,vithin 5 to 
7 years. They plan to invest $3.2 Billion over 7 years in support of this program. On October 
1614, the USDOE approved a multi-year cost share mvard that could provide up to $1 .4 billion 
to help demonstrate and deploy a 12-module NuScale power plant located at Idaho National 
Laborat01y with the first power module operating at the lab by 2029. 

13 https:/ /r.v,,iw.energ:v .gov/ne/artic!es/us-depar1:ment-enenrv-announces-l 60-miUion-first-a\vards-under-advanced­
reactor 
14 https://1.v1.v,v.energv.gov/ne/artides/doe-approves-a,vard-carbon-free-power-project 
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The United Kingdom 

The United Kingdom is also seeking to re-establish itself as an international leader in nuclear 
technology and sees SMRs as one route to achieving this ambition. It expressed support for 
domestic SMR development in the 2016 budget. That phase of development concluded in 
December 2017, with the publication of a series oftedmo-economic assessments ofSMRs. 

Figure 4 Rolls Royce SUR 

In November 2019, the government confirmed that it is investing £ 18 million ( C$31 million) 
match funding, through the Industrial Strategy Challenge Fund, in the UK SMR consortium 
led by Rolls-Royce. Just recently in June 2020, the consortium has submitted proposals to 
Ministers to accelerate the building of a ne\v fleet ofup to 16 Sl\/fRs in the Nmth of England 
by 2050. The plan could see constmction of high-tech factories to build the small reactors 
begin as early as next year. 

The government is also offering a range of targeted support for advanced nuclear 
technologies, including small reactors, as part of the nuclear sector deal. Having completed a 
feasibility study on 8 reactors BEIS is expected to invest up to a total of £44 million 
(C$75million) in a short list of these designs through the Advanced Modular Reactor (M1R) 
Feasibility and Development project. 

On June 23, 2020, the UK Nuclear Industry Association (N1A) has released ''Forty by '50: A 
Nuclear Roadmap," an assessment produced for the Government/Industry body, the Nuclear 
Industry Council. This NIC-endorsed report says that, in addition to helping meet long tenn 
goals, prompt decisions on a new nuclear power program could m1lock mega-projects 
delivering immediate benefits to help tackle the impact of COVID-19. It recommends an 
ambitious program--based on existing and new technologies-to provide up to 40% of dean 
power by 2050 and drive deeper decarbonization through the creation of hydrogen and other 
clean fuels, along with district heating. 

Most recently, on July 10, 2020 the UK government announced tl1e mvard of £40 million to 
kick start next-gen nuclear technology going to three advanced reactor developers and fbr 
research activities. 
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3 Commercial Availability of SIVIR Technologies for Deployment in Canada 

As identified in the Pan-Canadian SMR Roadmap, Sl'v1Rs cover a wide range of power levels, 
designs, technological readiness levels and end user applications. In Canada, that can range 
from traditional on-grid generation to co-generation, heavy industry, mining, and remote 
community applications. 

To meet this broad-based Canadian need, the four Utilities (SaskPower, OPG, Bruce Power 
and NB Power) have been ,vorking collectively and investing over the last two years to 
develop three streams of SMR projects. The three streams of projects \Vill help create 
flexibility and growth opportunities for communities connected to the grid (Stream 1 ), will 
support advancement in nuclear technology and innovative methods to reduce nuclear by­
products (Stream 2), and will bring affordable, clean energy to remote communities and mines 
(Stream 3). 

OPG, Bruce Power and SaskPower are planning fix design selection for an on-grid Stream 1 
reactor in 2021 that will be deployed at the Darlington site in Ontario targeting first power by 
2028. Taking advantage ofthe availability of the licensed facilities at Darlington and Bruce 
Power site would confirm Canada's first mover advantage and support the next phase of the 
Stream 1 fleet for Saskatehe,van to enable its electricity decarbonisation starting in the early 
2030s. 

NB Power continues to develop two advanced reactor designs in Stream 2 ,vi.th the potential 
deployment timeline at their Point Lepreau Nuclear Generating Station site bet\veen 2030 -
2035. These advanced SMR designs bring additional benefits such as enhanced levels of 
safety ,vhich lead to simple low-cost designs and the ability to effectively recycle their mvn 
used fuel and reduce cun-ent inventories of used CANDU fuel. They have co-generation 
capabilities for potential application with heavy industry, desalination or hydrogen production, 
superior load following characte1istics to support the mtennittent nature of renewable forms of 
electricity production and have the potential of a substantial expor1 market 

Stream 3 are micro SMRs that can be used for displacing diesel generation currently used in 
remote areas for mining, and in n01them remote communities for heat and electricity 
generation. These could be demonstrated at the Canadian Nuclear Laboratory site(s) with a 
first project, a USNC Micro Modular Reactor (MMR) demonstration unit supported by OPG, 
completed as early as 2026. In addition, Bruce Pmver and its partners have been exploring 
opportunities :in remote communities for deployment of additional micro-SM R's. 

Unlike the development of the CANDU reactor in the past. the majority of the costs to 
develop and deploy these three streams will come from the private sector, however financial 
and policy support from the Government of Canada is critical to provide a clear signal to 
investors. 

The following sections provide more details on the streams and high-level plans. 

3.1 Stream 1 - Developing SMRs in the short term to provide a clean ancl innovative 
energy option 

Stream 1 represents an opportunity for early deployment of grid sized SMRs in Canada. Work 
is underway to move forward with a fleet of grid-scale SMRs ,vith technologies that are ready 
to deploy thus enabling a clean and immvative energy option for electricity systems \Vhich will 
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provide economic, reliable generation for decades, all while further developing the Canadian 
nuclear supply chain. OPG, Bruce Power and SaskPmver are collaborating to complete design 
selection for an on-grid Stream 1 reactor in 2021 that \Vill first be deployed at the Darlington 
site in Ontario targeting first power in 2028. Taking advantage of the "shovel ready" status of 
the licensed nuclear site at Darlington would confinn Canada's first mover advantage and 
support the next phase of the Stream I SMR development in Saskatchewan to support its 
electricity decarbonization plans with the potential for SMR deployment in the early 2030s. 
Part of the first mover advantage is the ability to sustain and build Canada's nuclear supply 
chain which has been strengthened by the CANDU reactor refurbishments in Ontario. 

Meeting the need for energy in Saskatchewan while enabling decarbonization requires new 
low carbon generation from the first SMR to be available as early as 2032. This can be 
followed by a fleet of similar units about every three years to 2042 to continue the province's 
move away from fossil generation. Deciding on a first nuclear plant is a big decision for a 
nonnuclear jurisdiction. Although Saskatchewan is home to the world's highest-grade 
uranium ore and best-known non-government mvned uranium mining company, it currently 
has no nuclear generation. Almost 7 5% of its generation is fossil - coal and gas. As pmi of its 
plan to introduce nuclear generation and to mitigate its risk of going fonvm~d with this new 
technology, it would like to benefit from the vast expertise already available in other palis of 
Canada, in Ontario and New Brunswick, by companies who have been operating nuclear 
plants for decades. 

Ontario currently meets about 60% of its electricity needs from nuclear energy and is home to 
much of the well established Canadian nuclear industry. It is currently in the midst ofa large 
lite extension program for its cmTent nuclem· fleet The $26 Billion refurbishment projects at 
OP(i's Dm·lington site and Bruce Power's Bruce site are the largest clean energy projects 
underway in Canada. This has reinvigorated m1d recapitalized the Canadian supply chain 
\Vhich is in an excellent position to take on the developrnent and deployment of a new 
technology to follow these refurbishments. 

OPG has just recently declared the first of its units to be refurbished, Darlington Unit 2, back 
in service after completing a 44-month refurbishment outage on budget. This demonstrates 
the strong capability within Ontario to deliver large complex nuclear projects to cost and 
schedule. In addition to this very recent success, OPG has other important attributes that make 
it suitable to launch the first of a kind (FOAK) of a new SMR technology. Combined with the 
nuclear expertise and excellence brought to the table by Bruce Power, the collaboration 
between these tvvo companies make Ontario the ideal site for the FOiJ( SMR technology. 

Of most importance, the Darlington site is already licensed to prepare for a new build. The 
environmental assessment has been performed and the regulator has provided a PO\ver 
Reactor Site Preparation License (PRSL). This means that OPG can move quickly to help 
Canada maintain the important first mover advantage to demonstrate a new SMR technology 
at the site. The next step in the CNSC licensing process after site preparation is the application 
ofa license to construct based on the SMR technology to be selected by OPG. The 
willingness to consider a FOAK unit and the ability to get started no\v has attracted interest 
from a number ofSI\.1R developers. In exchange, it is anticipated that Canada \vill receive 
economic benefits from the selected developer by providing it an opportunity for FOAK build 
followed by a Canadian f1eet in tenns of locating supply in Canada to make use of its already 
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strong and ready supply chain. This will maximize the benefits to Canada of SMR 
deployment and provide the necessary demonstration to launch the SMR industry. 

A study undertaken for Ontario and Saskatchewan by the Conference Board of Canada 
(CBOC)15 assesses the economic impact of SMRs in both provinces. 

A single demonstration unit built in Ontario and operated for 60 years vvould result in the 
following economic impact to Ontario and Canada as whole: 

For Ontario: 

• Create direct, indirect, and induced employment on an average annual basis as 
follows: 

o 684 jobs during project development 

o 1,604 jobs during manufacturing and construction 

o 210 jobs during operations and 

o 163 jobs during decommissioning 

• Have a positive impact on GDP ( direct indirect and induced) of over $2.5 billion 

• Result in an increase of provincial revenues of over $870 million 

For all of Canada (including ON): 

• Create direct, indirect, and induced employment on an average a:mmal basis as 
follmvs: 

o 742 jobs during project development 

o 1,939 jobs during manufacturing and construction 

o 296 jobs during operations and 

o 183 jobs during decommissioning 

• Have a positive impact on GDP (direct, indirect, and induced) close to $3.4 billion 

• Result in an increase of government revenue of over $1.1 billion 

Following this demonstration unit in Ontario, a fleet of four units in Saskatchevvan each 
operated for 60 years would result in the following economic impact: 

For Saskatchewan 

• Create direct, indirect, and induced employment on an average annual basis as 
follows: 

o 718 jobs during project development 

o 7,042 jobs during manufacturing and construction 

o 728 jobs dming operations and 

15 "'A Ne,v Po,ver: Economic Impacts of SrnaU l'v[odular Nuclear Reactors in Electricitv Grids", Conference Board 
of Canada, March 2021 
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o 833 jobs during decormnissioning 

• Have a positive impact on GDP (direct, indirect, and induced) of over $8.8 billion 

• Result in an increase of provincial revenues of over $3 billion 

For all of Canada (including ON): 

• Create direct, indirect, and mduced employment on an average ammal basis as 
follows: 

o 786 jobs during project development 

o 10,516 jobs during manufacturing and construction 

o 1,173 jobs during operations and 

o 1,015 jobs during decommissioning 

• Have a positive impact on GDP ( direct, indirect, and induced) of $13 .5 billion 

• Result in an increase of government revenue of over $4.3 billion 

In a post COVID world, this is the most shovel ready SiviR project anywhere and will be the 
first ofa pan Canadian fleet. In summary the Stream 1 pathvvay: 

• Provides a clean energy option for meeting future electricity demand and reducing 
emissions on provincial electricity systems 

• Ensures the advantages of the Darlington site are exploited to secure the best 
economic development for Canada from a potential SMR developer 

• Leverages the expertise and existing infrastructure of the two Ontario based 
operators, OPG and Bmce Pmver 

• Supports the development of the Saskatchewan market together with SaskPmver 
to be ready to meet the Saskatchewan requirements for low carbon capacity 

• Moves quickly to demonstrate SMR deployment with a product that is near ready 
today being in a position to select a technology by the end of2021 followed by a 
decision for the first project in 2023 (subject to licensing approval) 

• Supports a SiviR fleet to 2050 creating opportunity for other nevv jurisdictions to 
follmv 

• Ensures Canada remains a first mover and leader in SMR development 
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The current state of development for Stream l is to select a technology that can meet this 
shovel ready project timeline and be a first mover amongst SMR developers. To date, OPG, 
Bruce Power and SaskPower have been leading a process to identify technologies that can 
meet their requirements for deployment with a manageable risk profile. 

In October 2020, OPG announced it is advancing engineering and design work \Vith three 
grid-scale Small Modular Reactor (SMR) developers: GE Hitachi, Terrestrial Energy and X­
Energy. The utilities will go through a rigorous review to determine who can best meet the 
Stream 1 requirements with regards to technology readiness, economics, and potential for 
Canadian content, with a final technology selection planned to be made at the end of 2021. 

3.2 Stream 2 - Advanced On-grid Sl\lRs being developed in New Brunswick 

As part of the overall energy supply planning and to address the requirements for green-house 
gas emission reductions, starting in 2017, NB Pmver reviewed various nuclear supply options. 
The potential benefits of the emerging SMR market vvas note,vorthy and \Vmrnnted further 
assessment. As a result, NB Power examined the potential benefits of various grid sized SMR 
technologies fr1r Nev,r Bnmswick. 

NB Power reviewed a large selection of small modular reactors technologies for on-grid 
application. Based on a number of criteria such as increased level of nuclear safety, 
proliferation resistance, reliability, environmental sustainability, reduction in vvaste volumes, 
fuel supply, cost competitiveness, technological readiness, public acceptance and potential for 
economic benefits, NB Power focused on advanced fast neutron spectmm reactors. 

Advanced fast spectrnm SlvIRs are generally knmvn as Generation IV reactors. They use a 
coolant other than water, such as molten salt or sodium and have inherent safety 
characteristics, simpler design, lower cost, ability to recycle their own used foel, and \vill have 
superior ability to follow the inte1111ittent output from renewable power sources. Conventional 
nuclear reactors do not produce much high-level :radioactive \Vaste (HLRW) because they are 
a high-density power source. Advanced fast reactors can reuse their mvn used fhel many 
times over to produce up to about 100 times less (HLR W) than their Generation III 
predecessors and with a relatively shmter life cycle for disposal. Furthermore, these SMRs 
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have the ability to reuse CANDU used foel reducing the volume and associated long term 
storage requirements, 

Reactor designs that have the above-mentioned attributes, ,vhen combined with today's 
advanced manufacturing and modularization techniques are expected to be cost competitive 
with fossil foel generation and would present a tremendous opportunity for Nevv Brunswick 
and Canada. 

Aware of this opportunity, and the advantages that Canada has to progress the development 
and deployment of S.MRs as identified in the Pan-Canadian SMR Roadmap, in the summer 
2018, the Government of New Bmnswick committed $10 million toward the establishment of 
an advanced SMR Research Cluster in New Brunswick 16. Based on the earlier technology 
review, Moltex Energy and Advanced Reactor Concepts (ARC) through its subsidiary ARC 
Clean Energy Canada, Inc. (ARC Clean Energy), were selected and elected to join the cluster, 
each investing matching fonds of$5 million to progress research and development of their 
advanced technologies 17• In early 2021 the Government ofNew Brunswick committed $20 
million towards the next phase of development of an advanced SMR research cluster in New 
Brunsvvick, which will be supplemented by $30 of developer fonding to progress development 
activities of their advanced technologies 18• In March of 2021, the Federal Government 
announced fonding to progress the development of advanced SMR development in New 
Brunswick 19• 

In addition to the broad benefits ofSMRs such as low carbon emissions and factory build 
suppmting rapid deployment, these advanced reactors share the fi.1llmving specific 
characteristics; 

• The reactivity feedback is such that if they get too hot the power automatically 
decreases vvithout any intervention, so the foel can't overheat avoiding fission product 
release from the foel 

• They are non-pressurized pool type reactor designs so there is no large pressure 
difference to provide a motive force for fission product transport should the foel fail 
for any reason 

• The coolants have excellent fission product retention characteristics should fuel fail for 
any reason 

• More inherent safety characteristics and use of low-pressure reactor vessels means the 
reactor requires many less engineered systems and components leading to lower 
construction costs and less operating and maintenance staff leading to lmver Operating 
and Maintenance costs 

16 https://,;,.,'\v\v2.gnb.ca/contentignb/en/departments/en.i/nev,,s/i1evvs release.2018.06.083?.htntl 
17 https://,wv'\v2.gnb.ca/contentignb/en/i1ews/ne,vs release.2018.07.0906.htmL 
https://wvmr2.::mb.ca/contentignb/enhlepartments/erd/ne,vslnevvs release.2018.07.0930.htntl 
18 https:/ /-wvvw2. gnb.ca/content' gnb/en/departments/premier/nev>'s/news rdease.202 l. 02.0094 .html. 
httpsJ\vww.arcenerLT\'.co/news/3 I/39/ARC-Canada-A\varded-20-l\/Iillion-in-Funding-fron1-the-Province-of­
New-Brw1swick 
19 https:/ /,vv.,--w.canada.ca/ en/innovation-science-economic-development/news/202 I /03/govemment-of--canada­
invests-.in-research-and-tedmo.!ogv-to-create-iobs-and-produce-non-emitting-energv .html 
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• The physical nature of the designs provides excellent load follmving capability leading 
them to support a grid \Vith a larger component of renev;.rable energy 

• They produce high temperature steam which allows them to have co-generation 
capability for use with either industrial applications as \Vell as hydrogen production. 

• They can recycle their used fuel repeatedly leading to significantly lower volumes of 
high-level radioactive waste and \Vastes with significantly shorter decay times. 

In tenns of their unique attributes: 

The ARC-100 is a 100 MW(e) liquid sodium cooled fast reactor. It uses HALEU metallic 
fuel and has a 20-year refuelling cycle. It is a proven technology as demonstrated by the 
Experimental Breeder Reactor II (EBR-II) at Argonne National Laboratories. This prototype 
ran safely and effectively for more than 30 years. EBR-II also demonstrated the ability to 
recycle its used fuel and the use of other types of fuel. 

The Moltex SSR-W is a 300M\V(e) stable salt fast reactor. Its liquid fuel is derived from used 
Uranium Dioxide fuel, such as used CANDU fuel using the \VAste to Stable Salt (\VATSS) 
process. The fuel salt is in mdividual fuel tubes and as such, is separate from the liquid 
coolant salt. This improves conosion control, simplifies safeguard accounting and 
verification, simplifies reactor physics modelling and avoids fission products circulating 
though out the coolant system. It uses on-power refuelling and will recycle its used fuel, 
allowmg existing inventories of used CANDU fuel to be used to generate power and be 
recycled again and again converting it largely to shorter lived fission products. The plant 
design incorporates a Grid Reserve System for storing heat, which allows the plant to provide 
peaking power for shorter periods of time up to three times the nominal power. This supports 
the use of intennediate renewable energy sources as well as smoothing out daily pmver peaks. 
The use of salt tanks for storing heat is a much lower cost way of storing energy relative to 
battery storage commonly associated with the use of renewable energy. 

Since 2018, both vendors have established offices in Saint John New Brunswick and hired 
stan: progressed their designs, progressing through the CNSC Vendor Design Review 
process, advanced their project planning, and \Vorked vvith UNB to establish chair positions, 
curriculum, and plans for R&D to be performed at CNER/UNB. Both vendors have 
perfonned supply chain studies and have held discussions related to establishing a supply 
chain in New Brunswick. They have also been active in discussions and engagement within 
the province to increase understanding of advanced Small Modular Reactor technologies. 

NB Power has been actively progressing engagement activities with First Nations 
representatives and the general public to both infonn and to listen to potential concerns. They 
are also providing technical support to the vendors, and progressing project planning activities. 

Both Vendors have also been actively progressing activities to ensure that fuel \vill be 
available in a timeline to supply the demonstration units. 

• Moltex is working on the conceptual design for \VATSS and validation activities 
at UNB and CNL are underway to demonstrate the economics of the process and 
to develop the design of the industrial scale facility. The plan is to co-locate the 
WATSS facility alongside the SSR-\V on the Point Lepreau site to avoid the 
unnecessary transportation of used CANDU fuel. 
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• ARC Clean Energy is working with fuel suppliers to ensure a secure supply of 
HALEU and with Canadian fuel manufach1rers for the manufach1re of the metallic 
fuel bundle assemblies for the first unit. It should be noted that several different 
reactor designs use HALEU fuel and it is a priority of the US Department of 
Energy to assist fuel suppliers establish this capability. Further, concephml work 
is occuning regarding a reconstitution facility to allmv the reuse of the ARC-100 
fuel as well as the ability to deal with used CANDU fuel. Given the 20-year fuel 
cycle, this facility is not required for the first unit 

No technical impediment is foreseen in providing the supply of fuel for either design. 
Discussions with NRCan are on-going to ensure there are no inhibitors for the import of 
HALEU from countries capable of supplying HALEU. Discussions with NRCan are also on­
going to ensure there are no inhibitors for the type of fuel reprocessing associated with these 
two technologies, which by the nature of the processes used, are more proliferation resistant 
than the processes used more widely around the vvorld. 

The ARC Clean Energy ARC-100 10 and the Moltex SSR-W21 technologies have different 
market applications and are \Vell suited for Canadian and international markets. The SSR-\\1 
provides a solution to those countries with existing inventories of used fuel, and its larger size 
is well suited for coimtries such as Canada, UK, US and Europe. The ARC-100, \Vith its 
smaller size, cogeneration capability and 20 year fuel cycle and capability to recycle its used 
fuel and use other fuels, is ideal for application in western Canada. Its relatively low expected 
cost should be affordable for smaller utilities. It is ideal for applications such as desalination 
and hydrogen production, for which there is demand all around the globe. Like the SSR-Vl, it 
can be an excellent clean energy replacement for stranded fossil fuel assets. Both vendors are 
engaged in discussions in Canada and abroad to obtain finances that are required to progress 
subsequent phases of their project. NB Power staff are supporting this endeavor by engaging 
with the vendors, Government and NB academia to provide assistance to increase the 
likelihood of success and to progress overall planning. NB Energy and Resource Development 
staff resources continue to suppo1i the initiative through regular engagement with the vendors, 
NB Power, Government, and NB academia. 

New Brunswick is an attractive location because it has a population that is generally 
supportive of nuclear pmver and has an experienced nuclear operator with a solid reputation 
\Vith the regulator and for innovation. The Point Lepreau Nuclear Generating Station site is 
attractive and is a valuable strategic asset to the province. It is well characterized and can 
accommodate at least two demonstration reactors in addition to the existing \Vell run nuclear 
plant. There have also been a number of environmental and ecological risk assessments 
performed over the years providing an excellent base to draw upon. 

The motivation or value proposition for the province of New Bnms\vick for the development 
and deployment of advanced Generation N SMRs is the establislnnent of a new industrial 
supply sector and fleet support services to supply modules, equipment, and services for these 
advanced designs aimed at both the Canadian and international markets. This supply sector 

20 https://wvvw.arcencrgv.co/tcchnokJL51 
21 https://v.JV,l,v.moltexenergv.com/stablesaltreactors/ 
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vvould be largely based in New Brunswick and would build upon and leverage the existing 
strong Canadian Nuclear Supply chain that is largely centered in Ontario. 

This is possible due to the market opportunities arising from the additional advantages the 
Stream 2 advanced generation N SMRs designs bring. 

Recognizing both the need for ever increasing energy demand around the world, and the need 
to reduce the carbon footprint, these designs address many of the CUITent reservations the 
general public has towards nuclear and are projected to be cost competitive vvith other fonns 
of energy and affordable in terms of capital cost. This results in a potential market not only 
within New Bmnswick with potential export to neighbouring jurisdictions, but elsewhere in 
Canada and more significantly internationally. 

Supply chain assessment studies by both vendors have shmvn that between 50 to 601!,'o of the 
components could be manufactured in New Bruns,vick, and this figure could be increased 
vvith some capability development Much oftl1e remaining components can be supplied 
within the rest of Canada. This high percentage is made possible due to the simplicity of 
design resulting from the inherent safety characteristics of these advanced designs; however, 
the capacity of the New Bmns\vick facilities will need to be expanded considerably to meet 
the anticipated demand. 

Information from market studies, supply chain assessments, constrnction, site operation and 
fleet services operation were used to produce an economic impact assessment of the potential 
of the Stream 2 technologies. Based on the results of the NB SMR Economic Impact 
Analysis 22 , the activities required to develop the technologies, finalize the designs, 
constmct/commission, and complete the owner/operator pre-operational activities for the two 
NB advanced on-grid SMR demonstration units at Point Lepreau will have the fc1llowing one­
time economic impact during the 2020-2035 timeframe: 

Table 1 NB SMR Technology development and two demonstration units (2020-2035) 

Technology development Person-years of GDP Government Revenue 
and demonstration units employment 

New Brnns,,ick 1L280 Sl.06B $120~'1 

Canada 21,870 $2.15B Sl98M 

The successful development of the technologies and operation of the demonstration units will 
lead to fleet deployment in New Bm1is\vick, Canada and Internationally. The graphs in Figure 
6 and Figure 7 include the potential economic impact of the deployment of the t\vo fleets. 
They include in1pacts from engineering, supply chain, constmction, commissioning, 
operation, and on-going fleet technical support and assume a fleet size of 1 G\V( e), 4 GW( e), 
and 50 GW(e) in New Bnmsvvick, rest of Canada and Internationally respectively. 

22 small reactors, big opportunities - Investing in Small Modular Reactor (SMR) technology is a made in 
New Bmns,vick contribution to the low carbon economy. hHps://v,·>.vw,nbpmver.com/en/about-us/in-the­
communitv/point-lepreau-nuc!ear-generating-s!ation 
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New Brunswick 
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The all of Canada results indicate the value proposition for Canada is analogous to that fr,r 
Ne\v Brunswick; that being economic development, clean energy to meet demand and fight 
climate change, and foel the growth of science and immvation. 
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Central to the ability to attract the export market is the need for a conu11ercial demonstration of 
these two technologies. This is envisioned to take place at the Point Lepreau Nuclear 
Generation Station site which already houses Atlantic Canada's only CANDU 6 reactor. This 
additional nuclear capacity is one of the options being considered to meet the energy needs for 
the province which considers projected demand, GHG reduction, SMART grid evolution and 
retirement of generation assets such as the Belledune coal fired station. It is envisioned the 
mvner consortium would sell electricity to NB Pmiver under a Power Purchase Agreement 
Several different business models are being investigated ho\vever all of them rely on 
spreading the development costs over a number of units. Federal support in providing 
financial backstops for risk mitigation for the FOAK projects, such as loan guarantees, cost 
overnm protection and risk sharing some of the life cycle costs of management and disposal of 
radioactive waste is also viewed as essential. 

3.3 Stream 3 - small micro reactors for off g1id use 

The small micro-reactors of stream 3 range in size from approximately 2 - 15 M\V then11al 
energy although they can be joined in parallel to increase the net output. These reactors offer 
the possibility of significant portability that has not been possible in civilian nuclear pmver 
until now. The portability can be achieved not only by transporting the smaller modules to a 
remote site by road or rail but also by constructing both the reactor and the deployment 
platf01m in a central site and then transporting both to site as a single unit ready to operate. A 
number of different platfom1s are possible but one of the most promising is a marine platform 
constructed at a shipyard with the small reactor installed before it is towed to site. 

The reactors are very safe and simple to operate. This combined with their small size offers 
the possibility of installation in industrial facilities or in larger marine vessels. 

The primary market in Canada for these ve1y small reactors is for off-grid use, to support 
mining or other industrial applications, and to pmver remote, mostly indigenous communities. 
Cun-ently these markets are dependent upon diesel foel to meet their energy needs resulting in 
relatively high carbon emissions and increasing risks of ensuring adequate foel supply at their 
sites due their remote locations. 

Both reactor designs, cunently being reviewed in Canada use high temperature gas as the 
reactor coolant with a variety of secondary side outputs. The eVinci, being explored by Bruce 
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Power and its pmtners, uses heatpipe technology to operate a small Brayton cycle turbine to 
produce electricity in a very small unit compared to today's reactors. The USNC reactor 
likewise uses high temperature gas as the reactor coolant to provide process heat to an 
adjacent plant. via a molten salt heat exchange system. OPG is partnering ,vith USNC as 
Global First Power (GFP) to constrnct a reactor prototype on the CN'L site and is ctmently 
pursumg an environmental assessment to support CNSC Licensing. Many vendors make 
claims about their designs allowing for electricity generation that is cost-competitive ,vith 
diesel generation: one of the primary goals of the GFP project is to test that claim and 
detennine a c01m11ercial model for off-giid deployment of vSMRs. 

Building a four-unit 20 M\V USNC plant at a single mining site would create the follmving 
. . n 

economic nnpacr~ : 

ForOntmio: 

• Create direct, indirect, and mduced employment on an average annual basis as 
follows: 

o 221 jobs during project development 

o 525 jobs during manufacturing and construction 

o 199 jobs during operations and 

o 154 jobs during decommissioning 

• Have a positive impact on GDP (direct, indirect, and induced) of over $659 
million 

• Result in an increase of provincial revenues of over $235 million 

For all of Canada (including ON): 

• Create direct, :indirect, and induced employment on an average a:mmal basis as 
follmvs: 

o 240 jobs dming project development 

o 638 jobs during manufacturing and construction 

282 jobs dming operations m1d 

o 180 jobs during decommissioning 

• a positive impact on GDP (direct, indirect, and induced) of $877 million 

• Result in an increase of government revenue of over $311 million 

The first micro SMRs likely to be deployed as c01mnercia1 demonstrators as em·ly as 2026 
have the capability to truly trm1sforrn the nuclear industry by providing energy to those that 
have never considered the nuclear option before. 

23 "'Emerging Frontiers: Economic Impacts ofVerv Small Nuclear Reactors in Remote Off-Grid l'vlining" 
Conference Board of Canada, October 28. 2020 
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SMR Stream 3 Development Pathway 
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4 Economic Competitiveness of SMR Technologies 

The global nuclear industry is working to disrupt the market with the development of SMRs. 
The objective is to simplify designs, reduce overall capital requirements and enable shorter 
project construction times, to the benefit of the market. Traditional economies of scale are to 
be overcome through the economies of numbers, where large fleets of standard plants should 
give rise to lower costs in both capital and operation. 

The lower outputs mean they can access markets not previously open to conventional nuclear 
pmver ·while proximity to the customer and higher operating temperatures open the possibility 
of providing both heat and power. SMRs wiU target not only traditional on-grid electricity 
generation to replace fossil fuels as the foel of choice: but also, the needs of heavy industry 
and mining, as well as support remote communities who do not have ready access to energy. 
The economic assessments are different for each market segment. 

The Economic and Financing Working Group (E\VFG) perfom1ed a rigorous economic 
analysis as part of the Canadian SMR Roadmap. It included an exhaustive literature search 
resulting in numerous inputs based on developer data, academic studies and other literature. 
Since the roadmap was issued, there has been little ne\v published data to drive any great 
change to the SMR roadmap analysis and, as such, it remains valid today, especially given the 
uncertainty in SMR cost inputs. 

As shown in the roadmap, the range of capital cost estimates is large. The estimates f<.x more 
advanced designs that are earlier in their development cycle tend to be lmver than those for 
more traditional light water designs \vl10 have done more \Vork to substantiate their cost 
estimates. This may be due to more optimism by their developers at this stage of 
development. Or, as proposed by advanced design proponents, it may be that the additional 
inherent safety and other features will reduce costs, making these designs more economic than 
scaled down light water reactors. In all cases, there is insufficient work completed to date to 
provide reliable cost estimates. 

The economics of potential on grid SMRs is shown in Figure 10. SMRs have the potential to 
be economically competitive, especially compared to other lmv carbon alternatives. Not 
shov.-n in the figure is the variation specific to a given province. The economics for on-grid 
application ofSMRs will depend upon the alternative low carbon emitting options available to 
each jurisdiction. For example, gas prices vary considerably throughout the country \vith very 
low prices in the west and higher prices in Ontario and the ivfa1itimes. In some scenarios, 
SMRs compete with gas even without carbon p1icing. Adding a price frn· carbon or carbon 
capture technology to gas fired generation will enhance the competitiveness ofSI'v1Rs. 
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One issue is that Levelized Cost of Electricity (LCOE) is no longer the best approach to 
determining competitiveness. It is intended to compare similar alternatives to be implemented 
in a single spot on the system with similar system characteristics. With variable, intermittent, 
renewables on the system, LCOE alone no longer provides a basis for direct comparison. 
System costs to maintain the reliability of renewable generation as delivered by dispatchable 
resources like nuclear, hydro and fossil generation are substantial and increase the larger the 
penetration of renev,rables. 

A 2018 study undertaken by MIT "The Future of Nuclear Energy in a Carbon Constrained 
World" considers the impact of nuclear power on the cost of electricity systems \vhen deep 
decarbonization is desired. It looks at various jurisdictions around the world and the 
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conclusion is always the same; the cost of electricity is lower with a larger nuclear share than 
trying to decarbonize with renewables alone. 

This MIT study looks at a range of scenarios, first varying the cost of nuclear power to 
illustrate its impact on its future share, and then looking at deeper and deeper decarbonization 
from a reference system that emits 500 g/k\Vh all the way down to a fully decarbonized 
system emitting only 1 g/kWh. The figures belmv show that as each system is decarbonized 
the scenarios with nuclear tend to reduce the average cost of generation with the largest impact 
being once systems reach deep decarbonization of 10 g/k\Vh, or less, as using predominantly 
intem1ittent energy sources \vith storage becomes more and more difiicu1t. 

;:: 

Nud,nn • Nominal Cost Nw::lear · Low Cost 
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The reason for this impact is more clearly shmvn in the figure looking at the optimal capacity 
mi.x.es. As the amount of dispatchable fossil generation is reduced, in the case of New 
England, which is currently predominantly gas, the share of renewables increases. Since 
renewables are intermittent and have relatively lmv capacity factors, the amount ofrene,vables 
required, as they become an increasing share of the total systems, rises dramatically. 

Solar and wind only generate when the sun shines and the ,vind blmvs, meaning they produce 
only some of the time and not always when needed. Figure 13 belo,v from the \VEO shmvs 
the average capacity factors of these technologies in various countries with the \Vorld average 
capacity factor of 17% for solar and 29% for wind. Contrast this with the 24/7 availability of 
nuclear power, \Vhich can operate at capacity factors of more than 90%i. 

Luropri Chwa United lndu J,1pan \Nmld 

2018 average 
® Coal 

Gas 

New projects 

The impact on electricity systems is clear. In New England, in the base case the total system 
capacity is 35 GW but grows to 286 GW for a fi1lly decarbonized system ,vithout nuclear 
while only grmving to 43 to 4 7 G\V depending upon the nuclear costs (lower nuclear costs 
increase the nuclear share and reduce the size of the system). This confirms that nuclear 
should play a larger role in the foture electricity mix. 

This was farther substantiated by Staffan Qvist (co-author of"A Bright Future'') in a study 
presented at the WNA Annual Symposi1m1 in September 2019 for Sweden, which from a 
resource perspective, is in a better position than most to achieve 100°'10 rene,vables. TI1e 
results of his modelling (using a similar model to the MIT study), looking at about 20 different 
scenarios for foll decarbonization, always come out the same; in every scenario the most cost­
effoctive system has continued long-term operation of existing nuclear. 

\Vith the potential established, the real question becomes what must be done to ensure this 
outcome? The LCOE fr1r SMRs is most sensitive to two parameters, cost of capital and 
capital cost Each is considered in more detail below. 
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The following fif,>11re shows that the LCOE from a FOAK unit can be almost double the 
expected outcome for an Nth of A kind (NOAK), fully developed, commercial unit ,vhich 
,vould be achieved follmving a number of units being deployed (the number varies for 
different designs). Significant improvements in delivery are needed to achieve these 
reductions. 

I 

In Saskatchewan, Ontario, New Bruns,vick and Nova Scotia, the utilities are regulated, 
although they do allmv some private generation with the specific approach depending upon 
the jurisdiction. Only Alberta has a fully de-regulated market It is managed by the AESO. 
With regulated cost of capitals applied to an SMR project there can be a big improvement in 
cost (LG+ Reg Reh1111 bar in chait). Then comes the reduction in capital cost attributed to 
learning. This is ,vhere the use of factory build, repeating the same tasks in a controlled 
environment for a large fleet, is essential to product success. 

Canada already benefits from the relatively low cost of nuclear energy. Table 2 shows that 
nuclear is the second lmvest cost source of electricity on Ontario next to hydro. 
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Table 1 Ontario Cost of Energy by type 

Nuclear 8.9¢ 

H dro 6.0¢ 

Gas 14.3¢ 

Wind 14.8¢ 

Solar 49.7¢ 

Bioener 25.1¢ 

Source: Regulated Price Plan, Price Report. November L 2020 to October 31, 2021, Ontario Energy Board, October 13, 2020 

For off-grid SMRs to be implemented in remote communities, the main source of competition 
is diesel generation creating a different competitive target than for on-grid units. 

The figure below shows the results in the SMR roadmap analysis when comparing the costs of 
SMRs versus diesel in these remote communities. The results show a strong potential for 
SMRs to save communities a considerable amount from their energy bills. The only 
exception is for very small communities \Vhere the costs are near breakeven. 

For off-grid communities there is a more recent study conducted by the US Nuclear Energy 
Institute (NEI) 24. This study confirms the analysis previously performed for the S.tv1R 
roadmap and estimates the cost to generate electricity, from these very small reactors, will fall 
by about a third as factories build capacity and experience, once again suppm1ing the need to 
build these units repetitively in significant numbers. The range of costs is due to variations in 
transport accessibility, site conditions., the technology, the ability to reduce future costs 
through lessons learned and the type of owner, i.e., private or public. The diesel generation 
costs are primarily driven by the cost of fuel and the cost to transport the fuel to remote 
locations. 

24 https://v.JV,l,v.nei.org/resources/reports-briefa/cost-competitiveness-111icro-reactors-1emote-markets 
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5 Key Requirements for SMR Feasibility in Canada 

It 1s \Videly acknowledged that climate change is one of the greatest challenges facing the 
world. For Canada and the world to meet the Pmis Accord climate targets, Canadians must 
change their production and use of energy. 

Canada is fortunate to have an abundance of energy sources and a highly skilled, innovative 
energy sector. Canada can lead the way by using that kno\vledge and by harnessing all of its 
energy sources to not only meet its targets but help the \Vorld meet its targets as vvell. 

For that to happen, greater electrification in areas like transportation, industrial processes and 
resource development will be required as electricity becomes the clean energy currency of the 
future. While several provinces can use hydro to provide clean electricity, others ,,rill need 
nuclear energy to provide the non-emitting electricity necessary for greater electrification. 

SMRs are as their nan1e implies smaller plants but they are more flexible and can be deployed 
not only in large established grids but also in smaller grids, remote off grid communities and 
resource projects. SMRs can play a critical role in reducing the emissions intensity of resource 
projects such as oil sands and natural gas thus enabling continued development of those 
critical sectors. 

As stated in the SMR Roadmap, SMRs are a clear route to addressing Canada's climate 
change targets and represent an essential tool in decarbonizing the electricity sector. Once this 
new teclmology is adopted to achieve climate goals, it becomes so much more. The additional 
potential benefits for Canada include: 

• Creation of a ne"v industrial sub-sector 
• Anchoring cutting-edge research in Canada 
• Canada at the centre of a global export market 
• Leadership in the mining sector 
• Global leadership in SMR policy expertise 
• Canada as an intemational standard-setter 
• Meeting Canada's climate change commitments 
• Unlocking regional growth opportunities 
• Constructive partnerships and a positive energy dialogue 

It is this broad range of benefits that have suppo1ted a pan Canadian vision for S1'1R 
technology. As a result, the SMR Roadmap recommended that there is an essential role for 
the Canadian government in supporting SMR success. It reconm1ended that: 

• The federal government and provincial governments interested in SMRs should 
provide fonding to cost share with industry in one or more SMR dernonstration 
projects for advanced reactor designs. 

• Federal and provincial governments should implement measures to share risk with 
private investors to incentivize first commercial deployment of SMRs in Canada, \Vith 
the potential of exporting SMR teclmologies and related innovations developed in 
Canada to international markets. 

• The federal government should \vork to align the modernization of Canada's federal 
impact assessment process with other initiatives to develop and deploy SMRs. 
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• The federal govemment should review liability regulations under the Nuclear Liability 
and Compensation Act, in order to ensure that nuclear liability limits for SMRs are 
aligned with the risks they pose, using a graded scale based on risk informed criteria. 

• Building on the constrnctive dialogues that ,vere launched under the Roadmap, 
federal, provincial and territorial governments and utilities interested in S1v1Rs should 
continue with meaningful, two-way engagement with Indigenous peoples and 
communities on the subject of SlvIRs, ,vell in advance of specific project proposals. 

• The federal government, ,vith support from industry, labs, and academia, should 
continue strong and effective international engagement on SMRs. In particular, to 
influence the development of international enabling fhnne,vorks for these 
technologies. 

This support from the government of Canada can be summarized as falling into two broad 
categories: a) policy support, and b) financial supp01t. 

5.1 Policy support 

Canada is continuing to lead when it comes to supportive nuclear policy. Its SMR Roadmap 
issued in 2018 is seen across the world as an example of how to proceed vvith new SMR 
development Since that time government has committed to preparing an SMR Action Plan to 
be issued later this year. 

Of most importance, the government, through the 1vlinister ofNah1ral Resources Canada, has 
stated unequivocally that nuclear 1s clean energy, and that the government's ambitions to 
achieve carbon net zero by 2050 can only be achieved with nuclear energy as part of the 
solution. This is in stark contrast to that stated by the IBA in its clean energy progress report 
issued this June, that nuclear is falling behind its potential due to the lack of policy action by 
government. 

Further policy action is needed at a more detailed level, to ensure that regulatmy processes in 
place to support SMR development are not a barrier for SJ\1R development and licensing. 
Again, this is an area where Canada can be a world leader. One of the advantages Canada is 
generally seen to have in the effo1i to become a world leader in SMR development is a 
regulatory process that is more safety goal oriented than rule based. \Vhilc Canada's existing 
regulatmy framev;rork is capable of handling SMRs there are still some regulato1y and 
procedural changes necessary to recognize the lower inherent risk and safety of SJ\1Rs. 

As SMR projects will be smaller and less complex than existing nuclear projects, regulatory 
ce1tainty remains a critical consideration for investors and operators. Because SMRs have a 
smaller output and therefore smaller revenue stream, it is essential that the regulatory process 
acknowledge and credit their inherent safety and reduced risk. For SMRs to be successful, 
investors and operators must have certainty in the regulatory process with respect to 
transparency, costs, and timelines. And given the smaller cost and shorter schedules to deploy 
this technology, regulatmy costs and schedules need to be shortened ,vhen compared to 
traditional larger units. For example, to deploy an SJ\1R as the pO\ver source for a mine in a 
remote community, the cost and time to secure approval for the SMR cannot be longer and 
more complex than securing approval for the mine itself This would create an impediment to 
considering this option rather than choosing the well-known and understood, but carbon 
intense, diesel for generating this energy. 
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Similarly, once a reactor is licensed and operational, the licensing of subsequent units should 
be significantly more efficient provided there are no design changes. This will provide 
investors and operators the certainty necessary to move forward \Vith a fleet approach which is 
necessary to make the business case for SMRs. 

Among the advantages ofSMRs is a reduced inherent risk, improved safety margins and 
design improvements that lead to reduced maintenance and staffing requirements. including 
security and emergency staff but these changes need to be reflected in CNSC policies and 
regulations. The CNSC's framewurk applies a risk informed and graded approach to SMRs. 
The result of this approach for specific SMR projects is subject to regulatory decision-making 
but vvould allow for a licensing strategy that is proportional to the safety risk of each SMR 
technology. 

5.2 Financial support 

The real measure of government support for SMR development is making funding available 
for needed activities. The decision in Ontario to proceed with life extending the nuclear fleet 
through refurbishment at Darlington and Bruce at a cost of $26 Billion, and the earlier life 
extension of Point Lepreau in New Brunswick, is testament to the conn11itment to a nuclear 
future. 

Developing a ne\v generation of teclmology that meets pan Canadian needs for clean energy 
while b1inging economic benefits to those communities that implement these projects and the 
broader Canadian supply chain requires investment. 

Financial support required includes: 

Stream 1 

• Suppmt for the CNSC licensing of the FOAK technology to be deployed as part of 
Stream 1 in Ontario ( frmr-year funding commitment, stmting in 2021) 

• Suppmt for site selection, SMR vendor selection, development of site and construction 
license applications, impact assessment and engagernent required to support SMR 
deployment in Saskatchewan (five-year funding connnitment starting in 2020 and 
matched by SaskPmver). 

Stream2 

• Support for each of the two advanced SMR technologies being developed in New 
Brunswick for On-grid application: 

o Complete preliminmy design, R&D, CNSC VDR Phase 2, progress \vaste 
discussions with NWMO m1d input into the environmental studies and begin 
\vork on detailed design. 

o Suppo1t for demonstration of ONWARD project to demonstrate conversion of 
used CANDU fuel to molten salt fuel (\VATSS) technology 

o Provide backstops for the commercial demonstration unit (loan guarantees, 
cost overruns, long tenn waste liability) 

o Includes existing SIF and/or SDTC applications. Recommended the 
applications be approved as soon as possible 
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• Support for NB Power to conduct environmental studies, site placement studies, pre­
licensing activities, Engineering support and ,vork to secure private financing for two 
commercial FOAK demonstrations at the Point Lepreau Nuclear Generating site 

Stream 3 

o Government ofNew Brunswick's initial investment, \Vhich was matched by 
the vendors is folly allocated, and NB Power's operating budget is subject to 
Enerf,,Y and Utilities Board approvals. This support is critical to being able to 
continue to leverage NB power's nuclear expertise \Vhile respecting the 
existing regulatory rate setting process. 

• Support for the OPG GFP demonstration project at Chalk River by sharing costs ,vith 
OPG and the private sector 

• Support for a federally sponsored Westinghouse Canada eVinci Micro Reactor 
demonstration project within Canada by 2026. 

• Recognition that Stream 3 technologies could reduce GHG emissions by replacing 
fossil-foeled energy for remote communities and for industrial and resource extraction 
operations (e.g., mining, oil sands, and hydrogen production). Federal cost-sharing of 
Stream 3 projects could lead to Canadian job creation & supply chain matmity, as well 
as position Canada with an early mover advantage in the SI\1R export market. 
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6 Key Requirements for SMR F easibilit:y in Ontario 

6.1 On-g1id SMR development at the Darlington nuclear site 

6.1.1 Project Objectives 

The Objectives of an SMR project at the Darlington site include: 

• To maintain a diverse generation supply mix to minimize carbon emissions fi.·om 
electricity generation in the province 

• To demonstrate a FOAK Sl\1R to be ready for deployment across Canada by 2030 
• To ensure economic development by securing Canadian content both for domestic and 

export projects from the developer in exchange for providing the opportunity to 
deploy their FOAK unit and be a first mover towards an Sl\lIR fleet 

6.1.2 Project Description 

The project is to build a 300 M\V class SMR at the Darlington site 

Project S'cliedule: To be in service by 2028. A preliminary project schedule is show11 in the 
figure below. 

Darlington New Nuclear Project I Illustrative Timeline 

Technology: To be selected through a collaboration between OPG, Bruce Power and 
SaskPower planned for 2021. A FOAK design is acceptable. A review process is underway, 
and based on progress to date, it is anticipated that a suitable tedmology ,,,vill be available. 

Project Cost: The capital cost of the project is expected to be less than $3 Billion (overnight 
capital cost) resulting in an LCOE ofless than $100/M\V11. 

Additional Support: OPG and its partners Bmce Power and SaskPmver are requesting 
supp01t from the federal government over 4 years to support FOAK costs and risks in 
licensing and to acknowledge the costs incurred that \vill benefit foture customers across 
Canada such as SaskPower. 

6.1.3 Assessment of Feasibility 

a. The market - Ontario's system operator's (IESO) reference case planning assumes modest 
but positive load growth: approximately 1 % annually through 2040 in both energy and 
summer peak load. With the scheduled Pickering closure in 2024/2025, 3000 l'v1W" of 
baseload low carbon generation will be lost OPG's assessment is that undertaking this 
opportunity to deploy an SMR, essential to SMR success across Canada, vvill meet 
anticipated energy and capacity needs in Ontario. Adding baseload generation capability 
post 2030 will allow the system to meet demand grmvth largely driven by modest growth 
in the residential, commercial and agricultural sectors, as well as the increased 
electrification of tnmsp01iation, with non-carbon emitting generation. In addition, OPG 's 
assessment is that SMRs can provide stable back'Up support fix wind and solar generation 
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on the system to contribute to system reliability. The alternative is to continue to use gas 
as a t1exible generation option that will increase carbon emissions as demand and capacity 
needs arise. The IESO high growth scenario further supports implementing an SMR. 
This will also ensure that the Ontario based operators v,1ill be in a good position to deploy 
further units should decisions be taken to increase electrification of transport and home 
heating m the years ahead to meet carbon net zero targets by 2050. 

b. Economic ben~fits - Ontmio is home to a mature, multi-billion dollar nuclear industry that 
is a source of innovation in nuclem· and non-nuclear applications. Ontario's nuclear supply 
chain consists of more than 200 companies that manufacture major components and 
specialized equipment as well provide engineering services for nuclear povver stations in 
Canada and around the world. Development and deployment of SMRs represent nevv 
opportunities for Ontario's world-class nuclear industry to grmv further and expmt their 
products and services around the world. 

A study undertaken for Ontario and Saskatchewan bv the Conference Board of Canada 25 . , 
assesses the economic impact of a SMR unit at Darlington operated for 60 years as: 

For Ontario: 

• Create direct, indirect, and induced employment on an average 
annual basis as follmvs: 

• 684 jobs during project development 

• 1,604 jobs during manufacturing and construction 

• 210 jobs during operations and 

• 163 jobs during decommissioning 

• Have a positive impact on GDP (direct, indirect, and induced) of 
over $2.5 billion 

• Result in an increase of provincial revenues of over $870 rnillion 

For all of Canada (including ON): 

• Create direct, indirect, and induced employment on an average 
annual basis as follows: 

• 742 jobs during project development 

• 1,939 jobs during manufacturing and construction 

• 296 jobs during operations and 

• 183 jobs during decommissioning 

• Have a positive impact on GDP ( direct, indirect, and induced) 
close to $3.4 billion 

25 "'A Ne,v Po,ver: Economic Impacts of SrnaU l'v[odular Nuclear Reactors in Electricitv Grids", Conference Board 
of Canada, March 2021 
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• Result in an increase of government revenue of over $1.1 billion 

c. Technology readiness - During 2020, OPG, Bruce Power and SaskPower have been 
reviewing developers and their proposed SIVIR technologies. In October 2020, OPG 
announced it is advancing engineering and design ,vork \Vith three grid-scale SMR 
developers: GE Hitachi, TeITestrial Energy and X-Energy. The revie,:vs unde1taken so far 
demonstrate the schedule can be achievable for more than one technology. Risk remains 
related to the time required to license a new technology in Canada (see below) and the 
ability to move fonvard the design and ready the supply chain. The utilities continue to 
work ,vith the developers to fully assess the ,vork required to meet the schedule. This 
work ,vill be critical over the next year to make the final technology selection by the end 
of 2021. 

d. Cost and competitiveness - A preliminary assessment based on the data provided by the 
developers under consideration results in potential LCOE values less than $100 /MWh 
suppmting economic feasibility (with estimates c1.mently at a Class 5 level). This 
compares ,veil to the prices for wind ($91/M\Vh) and solar ($162/M\Vh) based on the 
latest LRP2 clearing prices escalated to 2019 $' s. Lmver costs for ,vind and solar are 
being projected in other jurisdictions. The impact on future costs in Ontario is unknmvn. 
More ,vork is required to confinn project costs and economics as the selection is made and 
the project develops. 

e. Regulatory readiness - AU designs under consideration have their vendor design reviews 
(VDR) with the CNSC underway. The CNSC has never licensed a commercial reactor 
design that is not CANDU As the global standard for nuclear, light water designs are 
considered low risk and the CNSC VDR process is a valid approach to detennining 
regulatory risk prior to final technology selection. 

f. Schedule risk- OPG:'s assessment is that the timing of the project both meets the need for 
capacity in Ontario and impmtantly, completes the FOAK project in time to provide the 
necessary risk mitigation to Saskatchewan. As a nonnuclear jurisdiction, Saskatchewan is 
looking to Ontario as an expe1t in nuclear operations to support it taking the step to 
implement SMRs and a commitment by OPG and Brnce Power to be first goes a long way 
to alleviating concerns. 

g. Fuel availability- Consideration of different designs needs to account for whether they 
use traditional light water reactor fuel or a more advanced fuel. Most SI\1R designs 
require enrichment which also has a healthy international market Light ,vater reactor fuel 
is m1likely to be localized in Canada but is readily available on the open market. Other 
SMRs that might be considered require fuel that has more development ahead of it (e.g., 
advanced reactor designs using metallic, ceramic or intennetallic fuels). However, if the 
technology is selected, the fuel may be more likely to be produced in Canada although the 
enrichment services \vould be imported. One of them uses a fuel \vhich requires High 
Assay Low Enriched Uranium (HALED), for which the supply chain requires some 
development. 
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6.1.4 Summary 

A 300 MW SMR would be a clean source of energy and deliver needed capacity to the 
Ontario electricity system. TI1e energy generated by the SMR would maintain generation 
diversity to support ongoing reductions in carbon emissions. 

An SMR is likely to be economic compared to low carbon alternatives and it is anticipated the 
project can meet the desired schedule. 

An SMR project at Darlington is expected to generate thousands of jobs and billions of dollars 
in economic activity in Ontario and across Canada, as ,.vell as create ne,v grmvth and export 
opportunities for Ontario's nuclear companies. 

Public and Indigenous engagement efforts around the Darlington site have been ongoing, in 
addition to Indigenous consultations required under the Federal duty to consult as part of 
Canada's rcgulatmy processes. Building and maintaining relationships with the public and 
Indigenous communities remains an in1p01tant and ongoing aspect of the project. 

Federal support for up front design selection and licensing is required to mitigate these risks as 
the benefits of success apply beyond Ontario to other provinces. 

6.2 Off-Grid Development Project at the Chalk River site 

6.2.1 Project Objectives 

The Objectives of building the FOAK MMR at the Chalk river site include: 

• To demonstrate the technology in Canada 

• To serve as the model for potential future deployment under commercial contracts to 
energy end users in the heavy industry/mining and remote connnunity markets 

• To secure economic benefits for Canada from being a first mover 

6.2.2 Project Description 

OPG has entered into a relationship \vith USNC to be knmvn as Global First Power (GFP) fbr 
the deployment of a FOAK micro SMR at the Canadian Nuclear Laboratories' Chalk River 
site. 

Technology- The project will be to build the MMR reactor designed by USNC. A single 5 
MWe unit (15 MWth) will be built to demonstrate the technology. Future units ,vill be hvo­
unit 10 MW plants to replace diesels at mines and for remote communities. 

Pn?ject schedule - To be in service in 2026. 

Project cost - Estimated to be less than $200 M ( overnight capital cost). The demonstration 
unit is expected to be jointly funded by OPG, USNC and the Federal Govermnent. A PPA to 
cover the ongoing operating costs is required to mitigate operating risk. Investment costs 
\vould be recovered from future commercial units. 

6.2.3 Assessment of Feasibility 

a. The 1narket - MMRs are intended to replace diesel. which is the current energy source in 
the north. The benefits relate to combating climate change and improving the quality of 
life in remote communities. There are c1mently 200-300 1\,1\V of remote mines that are 
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candidates for vS~IRs, but some ofthese mines will likely be at or nearing end oflife by 
the time the SMR market develops. The potential exists for SMRs at future mines, but this 
has been conservatively excluded from the cunent assessment. A market exists for remote 
community uses in a small number of larger communities. Below is the projected demand 
for the 10 MW USNC MMR units in the remote mining and remote community markets, 
based on the different market studies. Each market study assumed the levelized cost of an 
MMR would be equal to diesel, therefore displacing it 

Below is an aggregate summary of the two markets: 

Table 3 Project Demand for 10 l\HV USNC MMR Units 

2031-2040 2041-2050 Total 

Remote Mining 1-3 units 2-4 units 3-7 units 

Remote Communities 1-2 units 3-4 units 4-6 units 

Total 2-5 units 5-8 units 7-13 units 

The above is a conservative estimate of the market. As this is a new market for nuclear 
power, product success is expected to support further market expansion. 

b. Economic Benejrts - Providing the opportunity for USNC to construct its first MMR at 
Chalk River and lay the ground\vork for a Canadian fleet is expected to result in most of 
the supply coming from Canadian companies 

A study undertaken for Ontario by the Conference Board of Canada 26 assesses the 
economic impact of a four-unit USNC 20 MvV plant at a mining site operated for 20 years 
as: 

For Ontario: 
■ Create direct, indirect, and induced employment on an average 

annual basis as follows: 

• 221 jobs during project development 

• 525 jobs during manufacturing and constrnction 

• 199 jobs during operations and 

• 154 jobs during decommissioning 

• Have a positive impact on GDP (direct, indirect, and induced) of 
over $659 million 

■ Result in an increase of provincial revenues of over $235 million 

26 "'Emerging Frontiers: Economic Impacts ofV erv Small Nuclear Reactors in Remote Off-Grid l'vlining" 
Conference Board of Canada, October 28. 2020 
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For all of Canada (including ON): 

• Create direct, indirect, and induced employ111ent on an average 
annual basis as fr)llm:vs: 

• 240 jobs during project development 

• 638 jobs during manufacturing and construction 

• 282 jobs during operations and 

• 180 jobs during decommissioning 

• Have a positive impact on GDP (direct, indirect, and induced) of 
$877 million 

• Result in an increase of government revenue of over $311 million. 

c. Technology readiness - The technology to be used is a gas cooled graphite moderated 
reactor using TRISO fuel. This technology has a good technical basis and the technology 
itself is relatively proven. Some key components require further development and testing. 
This may add risk to the project schedule. 

d. Cost and competitiveness - The cost estimate is based on a \Vell-developed cost model. 
The first unit at Chalk River is a demonstration unit. A power purchase agreement (PP A) 
with Canadian Nuclear Laboratories and/or Atomic Energy of Canada Limited is required 
to recover ongoing operating costs. OPG is staging its investment over time \Vith off 
ramps should the project not meet agreed milestones. 

Further units have been assessed and at a projected cost of$200 million (overnight capital 
cost) for a 10 I\.1W two-unit configuration, analysis shmvs the units vvill be competitive 
\Vith diesel. There will also be some additional profit potential to support repaying some 
of the investment for the demonstration unit. 

e. Regulatory readiness- USNC has completed Phase l of the CNSC vendor design review 
(VDR) process and is working towards Phase 2 completion is 2021. This should reduce 
the timeframe for the fi:mnal licensing process. This is necessary fix general S1'v1R success 
but remains a nsk. Fuel qualification will be on the regulatory critical path. 

f Schedule n:sk- As a FOAK design, there is schedule risk. It is mostly associated with 
design progression, licensing, and fuel development. Plans are in place to mitigate these 
risks. 

g. Fuel availability - Fuel is USNC proprietary FCM TRISO fuel. This is the strength ofthe 
design and \Vhat provides the high level of inherent safety. Fuel development is on the 
critical path and requires prompt review and approval by the regulator. It is possible to 
develop a manufacturing facility for the fuel in Canada. Hmvever, given this reactor does 
not require refuelling for 20 years, the nevv· projects in the pipeline would need to support 
such a facility. Enrichment is at 13~/o. Acquiring this level of enrichment remains an issue 
to be resolved. 
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6.2.4 Summary 

OPG has established a partnership with USNC to implement a demonstration Ml\1R single 
unit at the Chalk River site by 2026. 

The demonstration unit will be jointly fonded by OPG, USNC and the Federal Government. 
A PP A to cover the ongoing operating costs is required to mitigate operating risk. 

Economic analysis shows that subsequent two-unit 10 M\V plants \vould be competitive with 
diesel for remote communities and mines and support some repayment of investment into the 
demonstration unit. 

Conunercial deployment of micro SMRs also represents an important opportm1ity for 
Ontario's nuclear companies, with the potential to generate thousands of jobs and billions of 
dollars for Ontario's and Canada's economy. 
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7 Key Requirements for SMR Feasibility in New Brunswick 

7.1 Project Objectives 

The objectives of developing and constructing advanced SMR reactor designs in New 
Brunswick at the Point Lepreau site include: 

• Developing generation options to support Ne\v Brunsvvick decarbonizing its electricity 
g1id by replacing and avoiding ne,v fossil generation 

• Developing new advanced nuclear technologies that offer the potential for increased 
safety, reduced cost and use of existing used nuclear fuel as a fuel both extracting 
value from this resource and reducing nuclear waste streams 

• Economic development to the province and the rest of Canada to support this ne,,r 
indust1y of advanced reactor deployment 

7.2 Project Desc1iption 

NB Power has agreements with both Moltex Energy and Advanced Reactor Concepts (ARC 
Clean Energy) for the development and potential deployment of commercial demonstrations 
of their respective designs at the Point Lepreau site. 

Technology- The project is for the development and deployment of both the Moltex SSR-W, 
a 300MW(e) stable salt fast reactor, including the WATSS fuel conversion facility, and the 
ARC-100, a 100 MW( e) sodium cooled fast reactor. hi addition to developing the New 
Brunswick supply chain, facilities to support operations are also anticipated. 

Pn?ject schedule- to be in service behveen 2030 and 2035, \Vith a currently envisioned initial 
submission for an application to prepare site as early as the summer of 2022, assuming timely 
Federal support. 

Project cost - It is premature to state costs of the potential demonstration projects as these 
technologies remain in the product development phase. Federal investment spread over the 
next three years, with the initial instalment staiiing this year, is required to unlock the 
necessary private investment to continue development and keep the New Brunswick option 
viable. This amount is considerably less than the total project costs, which in tum is 
significantly less thai1 the overall development costs. For the demonstration projects, it is 
envisioned the owner cons01tiurn would sell electricity to NB PO\ver under a PO\ver Purchase 
Agreement. Several different business models are being investigated. 

7.3 Assessment of Feasibility 

The model for previous reactor development in Canada has been through government 
investment with supp01t from various utilities. The model for the advanced Generation IV 
SMRs designs is based on a private investment model with limited support from government. 
While limited, this government support in clean energy technology is essential to advance the 
designs and instill confidence on the part of the investor community. 

As identified in section 3.2, the New Brunswick provincial government has made a $30M 
investment into two leading advanced SMR technologies that \Vas matched with private 
investment This Ne\V Bnms\vick investment provided the ability for two vendors to move 
forward with their conceptual design ai1d the CNSC phase 1 VDR Process. At this time, ARC 
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Clean Energy has completed Phase I and is ready to proceed into preliminary design and 
phase 2, and Moltex is completing its final input to the CNSC and preparing for preliminary 
design. NB Power continues to provide assistance to both vendors through expert advice. 
Federal investment is now required to protect the investment made by New Bruns,vick into 
both technologies, and to get these designs through the preliminary design and CNSC Phase 2 
of the VDR processes. Such a Federal investment should unlock the private investment 
needed for the commercial demonstrations. 

\::Vhile there are many activities that need to happen to take a conceptual design through to 
demonstration and establishment of a viable export industry, the following fundamental 
outcomes \Vill be needed. 

Firstly, is the strong indication of support from the Federal Government This includes 
financial support for the preliminary designs and financial backstops such as loan guarantees, 
cost overrun protection and risk sharing some of the life cycle costs of management and 
disposal of radioactive waste. In addition, a clear policy statement that nuclear is a clean fon11 
of energy is required. Support from the Federal Government for first of a kind demonstration 
is related to recmnmendations OJ and 02fi·om the Pan Canadian .SlfR Roadmap report. 

Secondly, both vendors need to successfully complete VDR2. This provides confidence to 
investors that there are no fundamental barriers to licensing these designs in Canada. The fact 
that these are non-water based designs does not pose a regulatmy barrier since the CNSC 
regulatory processes are more safety goal oriented than rule based as pointed out by the SMR 
Roadmap. The VDR process also provides an excellent opportunity for CNSC to become 
familiar with the underlying teclmologies which will be beneficial during the dmvnstream 
formal licensing process. 

Thirdly, as a result of completing the preliminary design and VDR2, the designs are 
sufficiently simple so that the Nth of a kind designs are confirmed to be cost competitive 
,,vith gas, opening up the potential international market and providing sufficient margin to 
recover development costs. 

The fourth is a clear path forward for the supply of fuel is established. Both designs use 
advanced fuels. The ARC-100 uses High Assay Lmv Enriched Uranium metallic fuel for the 
initial core load. It has the capability to recycle its used fuel. Ivfoltex SSR-\V uses a molten 
salt produced from converted spent CANDU or oxide fuel, as well as will recycle its used fuel. 
Although there are activities that still need to be done, as indicated in Section 3.2, no technical 
impediments to the supply of foel is envisioned. Hmvever due to the nature of these advanced 
fuels and how they are produced, policy support from the Federal Government will be 
required. It should be noted that paving the way fbr the use of advanced filels 1,vas 

recommendation 08fiwn the Pan Canadian roadnwp report. 

The fifth is related to a clear path forward for the long-term storage of radioactive wastes 
from these designs. Although both reactors can recycle their used fuel and thus produce a 
much reduced volume of long te1111 radioactive wastes and with a relatively shorter life cycle, 
there is still a need for storage of radioactive waste from the fuel conversion and recycling 
processes, as well as the final core load. These are in difierent fo1ms than the cmTent oxide 
used fuel upon ,vhich the DGR has been designed around. Discussions \Vith the NvVMO and 
the Federal Government are necessary to determine the appropriate strategies and costs 
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associated with managing the radioactive waste. This will be important for those that will 
need to establish the financial guarantees. This is associated \Vith reconunendations 03,30 and 
45 jl'om the Pan Canadian roadmap report. 

All of the above are necessary to attract additional private investors and or partnerships 
to finalize the designs and form the owner consortium for the commercial 
demonstrations. Partnerships may involve EPC companies interested in the FOAK and 
subsequent units in the fleet. This is related to recommendations 38, 41 and 46j1·om the Pan 
Canadian roadmap report. 

Supply chains principally located in New Bruns,,ick and elsewhere in Canada will need 
to be established. This sets the foundation for the supply chain for the fleet. 

The FOAK designs are finalized, licensed, constructed, and commercial operation 
demonstrated at the Point Lepreau site in a timeline of 2030 to 2035. This is related to 
recommendation 40.fiwn the Pan Canadian roadmap report. \Vhile a lot of activities are 
required to achieve this goal, this is necessary to demonstrate the technologies on this timeline 
so that they can be deployed to other areas in Canada and around the vmrld. 

Subsequent orders are received, and fleet technical senices established. This is related to 
recommendation 47from the Pan Canadian roadmap report. 

7.4 Summary 

New Bnmswick is investing in the development of two complementary advanced reactor 
designs to meet the needs of diversity, supporting intem1ediate rene,vables and decarbonizing 
the provincial electricity system while creating a new supporting industry in the province. 

With appropriate financial and policy support one or both designs may be able to have first 
units in service by 2035 and create opportunity for New Brunsvvick and other Canadian supply 
for follow on units both in Canada and for export. 

The Stream 2 advanced SMR development and deployment in New Brunswick is feasible but 
relies on ce1iain fundamental outcomes as identified above. 'vVork continues to maximize the 
likelihood of these outcomes being positive. Building on existing investment from the 
province, utility, vendors and private industry, limited support is required from the Federal 
Government in a timely fashion to ensure the potentially significant economic impact 
materializes. 
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8 Key Requirements for SMR Feasibility in Saskatche,Yan 

8.1 Project Objectives 

The primary objectives of SaskPowcr's SMR evaluation are to assess: 

• The economic and technical feasibility of deploying nuclear pmver from Sl'vIRs in 
Saskatchewan: 

• the role of SMRs in support of an economically sustainable transition from coal and 
gas fired electricity generation to achieve a zero-emissions electricity grid: 

• the impact ofSMR deployment in Saskatchewan in terms of new job creation, 
increased economic development; and 

• the potential for SMR deployment in Saskatchevvan to suppmi an expansion ofthe 
global market for Saskatchewan uranium. 

8.2 Project Description 

Sask:Power is evaluating the economic and technical feasibility of deploying 300 MW of 
nuclear power from SMRs by 203 2 following the successful deployment of the same SMR 
design by Ontario Power Generation (OPG) at its Darlington Nuclear Power Station in 2028. 

For planning purposes, SaskPower is also evaluating the potential deployment of an additional 
900 l\1W of generating capacity from SMRs between 2035 and 2042. 

Technology - Sask:Power is collaborating \Vith OPG and Bruce Povver to evaluate leading 
North American SMR technologies with the objective of selecting an SMR design by the end 
of2021 for fleet-based deployment in Ontario by 2028 and then in Saskatchewan betvveen 
2032 and 2042. 

Project Schedule - Sask:Power expects to complete its S1v1R evaluation and make a 
recommendation on whether to proceed \Vith the planning phase of Saskatchcvvan's first Sl\1R 
deployment in 2021. Planning phase activities in Saskatchewan are expected to take eight to 
nine years and vvould include: 

• SMR site selection; 
• SMR technology selection including evaluation nuclear fuel availability; 
• Evaluation of the business case for including Stv1Rs in SaskPower's long-term 

electricity supply plan; 
• Preparation, submission and approval of a License to Prepare a Site from the 

CNSC; 
• Preparation, submission and approval of a Licence to Construct an SMR from the 

CNSC; 
• Preparation of a License to Operate an SMR from the CNSC; 
• Environmental, social, economic and Indigenous impact assessment as required 

by federal and provincial regulators; and 
• Extensive and ongoing Indigenous, stakeholder, customer and public engagement 

Construction phase \Vork is expected to take approximately three years and would result in the 
completion of the first Saskatchewan SMR in 2032. 
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However, a final decision to construct the first 300 11\V of SMR generation in Saskatchewan 
vvould not be made until 2029 foUowing the successfol completion of OPG's first SIVIR 
deployment at Darlington. 

8.3 The Opportunity for SMRs in Saskatchewan's Long-Term Electricity Supply Plan 

SaskPower is committed to develop and execute a long-term energy supply strategy that 
delivers electricity to its customers at the lowest cost while meeting all federal and provincial 
regulatory requirements and achieving the standards for system reliability and security set by 
the N01th American Electric Reliability Corporation (NERC). 

In 2020, conventional coal and natural gas accounted for 73%i of SaskPmver's total generating 
capacity with rene,vables (hydro, wind and solar) and coal vvith carbon capture contributing 
the remaining 27% of generating capacity. 

2020 SaskP1.nver Cieneration 
Capa;,:ity ( 4893 MW I 

m SoL:;r/CC5/0tlwr 4~: 

Othn 
J:-1 ,rn 

Federal regulations require SaskPmver to retire 1,420 Megawatts (MW) of conventional coal 
fired power generation by 203027 • SaskPower has also committed to increase its renewable 
power generation to 40% of total generating capacity by 2030. To achieve these two 
objectives and meet Saskatchewan's growing demand for electricity, SaskPower plans to add 
1,118 MW of natural gas generation, 685 M\Vohvind generation, 1901vi\V of hydro impmts 
from Manitoba and 183 MW of solar/other between 2021 and 2029. 

27 Conventional coal fired power generation refers to the generation of electricity by burning coal in a boiler 
without technology that captures the carbon dioxide (CO2) that is a biproduct of coal combustion. SaskPower 
operates one of the ,vorld's first and largest carbon capture and storage (CCS) facilities in the \Vorld at Boundary 
Dam Power Station in southeast Saskatchewan. The Boundary Dam CCS facility has the capacity to capture up to 
90%, of the CO2 emitted by a 150 ~1W conventional coal generation unit. SaskPower is evaluating the feasibility 
of retrofitting additional conventional coal generation units in Saskatchewan with carbon capture and storage 
technology as part of the company's long terms supply plans. 
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This adjustment to SaskPower' s electricity generation mix will eliminate l 00%1 of 
conventional coal generation in Saskatche\van while achieving our renevvable generation 
capacity target and reducing greenhouse gas (GHG) emissions by at least 40% from 2005 
levels by 2030. However, it will also result in natural gas generation making up almost 60% of 
SaskPower's electrical generation capacity by 2030 which will make further reductions in 
GHG emissions from power generation difficult until the 2040s. 

At the same time, SaskPower anticipates 1) an increase in demand for zero emissions 
electricity to support the electrification of transportation and other key sectors; and 2) 
increasingly stringent regulations that will require fu1ther reductions in CO2 emissions from 
power generation after 2030. In response, SaskPower is re-evaluating its long-term electricity 
supply strategy with a view to limiting the deployment of new natural gas generation in the 
2025 - 2030 timeframe. 

SaskPower is evaluating several potential alternative low emissions pathways that could 
include a combination of some or all of the following: expanded electricity imports, expanded 
generation from solar and wind, expanded application of carbon capture and storage 
technology and the deployment of nuclear power from SMRs. 

8.4 Assessment of Feasibility 

8.4.1 Competitive Price for Power 

One of the key drivers of SMR feasibility in Saskatchewan is a competitive price for 
power-the electricity from SJ'v1Rs must be competitive ,vith alternative large scale 
zero-emissions, base load generation options available to Saskatchewan including 
hydro and, in the fuhire, wind and solar supported by energy storage. \\lhile feasibility 
work to date in collaboration with OPG and Bruce Pmver has been promising \Vith 
regard to the potential for SMRs to generate competitively priced pmver, more 
detailed cost estimates will be developed as SMR developers progress with their 
designs and OPG progresses with construction of its FOAK SI'v1R project at 
Darlington. 

8.4.2 Commercial Deployment of First-of-a-Kind (FOAK) Sl\lR in Ontario 

With no experience in licensing, building or operating nuclear power plants, it is not 
feasible for SaskPmver or the Government of Saskatchewan to shoulder the significant 
financial, licensing and deployment risks associated vvith deploying the first utility 
scale SMR in Canada. Saskatchewan needs partners ,vith nuclear operating experience 
in Canada and at least one completed SJ'v1R project in Canada at a c01mnercial scale to 
adequately assess the economic feasibility of deploying SMRs in Saskatchewan. 

To address this challenge, SaskPower has engaged ,vith all three of Canada's existing 
nuclear power plant operators -- Ontario Power Generation, New Brunswick Pmver 
and Bruce Power - to assess the potential for SI'v1R deployment in all three 
jurisdictions. 

In 2017, SaskPower signed an MOU with OPG to collaborate on the evaluation of 
SMR deployment in both Ontario and Saskatchewan. In 2019, the Premiers of 
Saskatchewan, Ontario and New Brunswick signed an MOU to collaborate on the 
development and deployment of SMRs in all three provinces and in Northern Canada. 
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As noted in Section 6 of this Feasibility Report, OPG is advancing a plan to build 
Canada's first utility scale 300 MWe SMR at the existing Darlington Nuclear 
Generating Station approximately 75 kilometers east of Toronto, Ontario. The goal is 
to have its first SMR in commercial operation by the end of 2028. OPG and 
SaskPmver are collaborating closely in the assessment of the Sl\!IR technology that 
will be selected for the FOAK project. OPG's experience in licensing, constrnction 
and commissioning a first Sl\!IR project at Darlington has the potential to reduce the 
cost and schedule for deployment of a second SMR project in Saskatchewan and to 
provide detailed information on the capital and operating costs. 

8.4.3 Fleet-based deployment of Sl\:fils in Canada 

Fleet-based deployment, where the same SMR design is deployed in multiple 
Canadian jurisdictions, is another key requirement of Sl\!IR feasibility in 
Saskatchewan. 

The completion of a FOAK SMR project in Ontario is the first step to fleet-based 
deployment where the same SMR design is deployed in Ontario and then in 
Saskatchewan. 

Fleet-based deployment will drive the cost of electricity from SMRs lower by 
reducing the timeframe and cost of licensing as well as reducing capital and operating 
costs. It will also support the potential for deployment of additional SMR generation in 
Saskatchewan and in other provinces. 

Fleet-based deployment also creates the potential to maximize the supply chain 
oppmtunities for Canadian businesses and to support the eventual expmt ofSlvIR 
teclmology developed and demonstrated in Canada to international markets where it's 
deployment could lead to meaningful global reductions in GHG emissions while 
creating good, high-paying jobs for Canadians. 

In 2020, SaskPovver signed a Collaboration Agreement with OPG and Bruce Power to 
evaluate the business case and potential business models fix fleet-based deployment in 
Canada. 

8.4.4 Strong Risk-Sharing Partnership ,,vith the Government of Canada 

Another key condition ofSMR feasibility in Saskatchewan is a strong risk sharing 
pmtnership with the Government of Canada. 

The Pan-Canadian benefits of fleet-based deployment ofSMRs in Ontario and 
Saskatchewan -- including deep reductions in GHG emissions, support for 
decarbonization of the western electricity grid and expansion of Canada's nuclear 
industry - make a strong case for federal risk-sharing in the planning phase of SMR 
deployment. 

SaskPower has worked with OPG, Bruce Power and NB Power to develop an Sl\!IR 
funding proposal that includes a proposed 50-50 cost-share of SMR planning phase 
costs in Saskatche\van. Without a dear federal commitment to cost-sharing the 
planning phase of Sl\!IR development, SMR deployment in Saskatche\van is unlikely 
to proceed. 
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8.4.5 Expanded Regional Electrical Transmission Capacity 

Expanding regional transmission capacity by the mid to late 2020s is also key to the 
feasibility of deploying nuclear power from SMRs in Saskatche,van in the early 
2030s. Without access to expanded electricity imports by the mid to late 2020s, 
SaskPower will likely be forced to replace retiring coal generation with new natural 
gas generation and would therefore eliminate the need for baseload nuclear power 
from SMRs until the mid-2040s. 

The net impact of a pivot from Saskatchewan's current dependence of coal and natural 
gas for electricity to a future combination of cleaner electricity imports and nuclear 
power from SMRs in Saskatchewan is that SaskPovver could achieve emission 
reductions from electricity generation of as much as 70% below 2005 levels by 2040 
and zero emissions by 2050 or sooner. 

In addition, the combination of expanded electiicity in1ports and the addition of 
reliable, zero emissions po,ver from SMRs could facilitate an expansion of 
intermittent renewable generation from wind and solar in Saskatchewan after 2030. 

8.5 Potential Benefits of SMR Deployment in Saskatchel,·an 

The fleet-based deployment ofSMRs in partnership with Canada's existing nuclear 
operators (OPG, New Bnms,vick Power and Bruce Power) and the Government of 
Canada could also deliver significant economic and environmental benefits for 
Saskatchewan including: 

8.5.1 Deep GHG Emission Reduction 

The deployment of SMRs in Saskatche,van as part of a diversified generation mix that 
also includes electricity imports along with expanded ,vind and solar generation, could 
avoid the emission of as much as 73 Megatonnes of CO2 in Saskatche,van between 
2025 and 2050 while supporting the economically sustainable decarbonization of 
Saskatchewan's electrical grid. 

' 
: .. 
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8.5 .2 Economic Support for the Phase-out of Conventional Coal 

The deployment of SJ\,,1Rs in Saskatchewan starting in the early 2030s could 
substantially offset the negative economic impact in Saskatchewan of the Government 
of Canada's mandated phase-out of conventional coal fired pmver generation. A study 
unde1taken frff Ontaiio and Saskatchewan by the Conference Board of Canada 
(CBOC) 28 assesses the economic impact of deploying four SMR units each \Vith 300 
MW of generating capacity (total of 1,200 Jv1W) in Saskatchewan between 2032 and 
2042 ai1d then operating each SMR unit for 60 years as follmvs: 

Table 4 Economic Impact in Saskatche,Yan 

GDP ·wages Taxes 
($million) ($minion) ($million) 

2021-2032 1,649 944 526 
2033-2042 2,765 1,637 910 
2043-2104 4,441 3,032 L521 
Total 8,855 5,613 2.958 

Deployment of 1,200 MvV of nuclear pmver from SMRs between 2032 and 2042 in 
Saskatchewan ,vould also create thousands of ne,,r jobs in the province: 

Table 5 Job Creation in Saskatchewan 2021-2104 

2021-2036 2029-2040 2032-2099 2092-2104 
Project Manufacturing Plant Plant 

Development & Construction Operation Decommissioning 
179jobs 1,760 jobs 182jobs 208jobs 

per plant, per plai1t, per plant, per plant, 
per year pervear pervear* per year 

*728 jobs per year ,vhen all four SMR units are operational 

8.5.3 Economic Benefits to the Rest of Canada 

The CBOC analysis shmvs that S.MR deployment in Saskatchewan \Vould deliver 
significant positive economic benefits to the rest of Canada as summarized in the table 
below. 

Table 6 Economic Impact - Rest of Canada 

Economic Imoact - Rest of Canada 
GDP \Va.ges Taxes 
($million) ($million) ($million) 

2021-2104 4,675 2,447 1.375 

28 "'A Ne,v Po,ver: Economic Impacts of SrnaU l'v[odular Nuclear Reactors in Electricitv Grids", Conference Board 
of Canada, March 2021 
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The CBOC Report also shmvs that SMR deployment in Saskatchewan would support 
job creation in the rest of Canada as follows: 

Table 7 Job Creation -Rest of Canada 

Job Creation - Rest of Canada 
2021-2036 2029-2040 2032-2099 2092-2104 

Project Manufacturing Plant Plant 
Development & Construction Operation Decommissioning 

17jobs 868jobs llljobs 46jobs 
per plant, per plant. per plant, per plant, 
per year per year per year* per year 

*445 iobs per year when all four units are operational 

Further comparative analysis is required to evaluate 1) the net economic impact on 
Saskatchewan as a result of the phase-out of the coal mining and coal fired power 
generation business in the 2020s followed by the deployment of Sl\,1Rs in the 2030s. 
The same comparative economic impact analysis \vill also be applied to other potential 
low emissions pathways including 1) the replacement of conventional coal generation 
in Saskatchewan with increased electricity imports from Manitoba, Alberta and/or the 
United States; 2) renewables (wind and solar) \Vith energy storage; and 3) refitting 
emitting generation with carbon capture and storage technology. 

8.5.4 Reduced Dependence on Natural Gas Price 

An electricity supply strategy that deploys SMRs in the early to mid-2030s \vould 
reduce SaskPower' s dependence on natural gas, support the phase-out of natural gas 
for base load generation between 2030 and 2050 and reduce the risk of stranding 
capital investments in nah1ral gas generation resulting from more stringent future 
GHG emissions regulations. 

8.5.5 Indigenous Participation in Clean Energy Development 

The development of nuclear power from SivIRs creates an opportunity for 
participation by Saskatchewan's Indigenous communities in sustainable, emissions­
free energy development \vhich could provide stable, long term financial rehirns and 
create high quality jobs for Indigenous people for generations to come. 

8.5.6 Creation of New Markets for Saskatchewan Uranium 

The 2018 Canadian Roadmap for Small Modular Reactors report estimated the global 
market for SMRs at approximately $150 billion per year benveen 2030 and 2040. If 
even a fraction of this market is achieved, it would significantly increase demand for 
Saskatchewan's rich uranium resources. 

8.5.7 Adding Value to Saskatchewan's Uranium Resources 

Saskatchewan has the richest deposits of uranium in the world. vVith the deployment 
of a fleet of SMRs in Canada comes the opportunity to source Saskatchewan uranium 
and use it to fabricate the nuclear fuel that will be required to operate the fleet. While 
nuclear fuel fabrication is not a condition ofS_t,.,,1R feasibility, fleet-based deployment 
in Canada, where multiple SMRs are deployed in Saskatchev .. 1an, creates an 
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opportunity for fuel fabrication capacity to be developed in Saskatchewan, not only to 
supply the Canadian-based SMR tleet but also to supply nuclear fuel using 
Saskatchewan uranium to SMRs deployed globally vvhile creating hundreds of high 
payingjobs in Saskatchewan. 

Further evaluation of the business case for development of nuclear fuel fabrication 
capacity in Saskatche\van is required including engagement and consultation vvith 
provincial and national stakeholders, Indigenous communities and Rights Holders, 
Canada's existing nuclear utilities, CAMECO and the Government of Canada. 

8.5.8 Expanding Saskatchewan's Nuclear Research Capacity: 

SMR deployment in Saskatchewan will also create research, development and training 
opportunities for a wide range of organizations including the University of 
Saskatchewan, University of Regina, Saskatche,,ran Polytech, Saskatchewan Indian 
Institute of Technologies, the Fedoruk Canadian Centre for Nuclear Innovation, the 
Saskatchewan Centre for Cyclotron Sciences, the Canadian Light Source, the 
Saskatchewan Research Council and the Johnson Shoyama Graduate School of Public 
Policy. 

8.6 Summary 

Based on feasibility work to date by SaskPower in collaboration with other interested 
Canadian utilities and provinces. nuclear power from Small Modular Reactors (SMRs) could 
provide competitively priced, emissions free, baseload electricity in Saskatchewan by the early 
2030s and could also deliver significant economic and environmental benefits to 
Saskatchewan and Canada. 

However, further planning and evaluation \Vork by SaskPower and the Province of 
Saskatchewan accompanied by ongoing public engagement regarding the province's future 
electricity generation options is required to inform a decision to deploy SMRs for power 
generation in Saskatchewan. 
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9 Recommendations 

SJ\,,1Rs represent an opportunity for Canada to he pali of the next phase of global nuclear 
development. These new smaller nuclear plants disrupt the market by offering new 
approaches to suppoli global decarbomzation with designs that can be deployed by ne\v 
customers who are not in a position to implement more traditional large nuclear units, either 
due to their large size, the associated large capital outlays and relatively long project 
schedules, or both. 

Canada is in an ideal position to take the lead in SI'v1R development and deployment. The 
2018 SMR Roadmap makes the case and establishes the requirements for success. Since the 
roadmap was issued, Canadian Nuclear Utilities and vendors have continued to progress the 
development of SMRs for use in Canada and for export. The MOU signed by New 
Brunswick, Ontario and Saskatchewan December 1, 2019 is testament to the both the 
commitment to SMRs and the need to collaborate to develop pan Canadian solutions. 

Considerable progress has been made in the development ofSMRs follO\ving a three-stream 
approach to SMR development 

• Sfream 1 proposes a first grid-scale SMR project of about 300 IVI\V constructed at the 
Darlington site by 2028, followed by up to four subsequent units in Saskatchewan, 
with the first unit in Saskatchewan being in service in 2032. This "fleet" approach 
would identify a common SMR technology to be more quickly and efficiently 
deployed in multiple jurisdictions. 

• OPG, Bruce Power and SaskPO\ver are collaborating to select the technology 
and developer by the end of 2021. 

• SMRs can be economically competitive in both jurisdictions as additional 
sources of clean energy. 

• The shovel-ready status of the Darlington site makes it a vital strategic asset, 
providing opportunity fi)r an SMR developer to launch a fleet of units. 

• Stream 1 will create economic benefits for Canada from a single unit in 
Ontario and four units in Saskatchewan over their Iif etime of: 

• direct, indirect, and induced employment on an average annual basis 
as follows: 

• 1,528 jobs during project development 

• 12,455 jobs during manufacturing and construction 

• 1,469 jobs during operations and 

• 1,193 jobs during decommissioning 

• a positive impact on GDP (direct, indirect, and induced) of $17 billion; 
and 

• an increase of government revenue of$5.4 billion. 
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• Stream 2 involves two 4th generation, advanced small modular reactor designs that 
will be developed in New Brunswick through the construction of demonstration units 
at the Point Lepreau nuclear site in NB. By fostering a strong collaboration among the 
various research, manufacturing, federal and provincial agencies, Ne,v Bnms\vick ,vill 
see the completion of an initial ARC Clean Energy demonstration unit by 2030, and a 
second unit by Moltex Energy Canada Inc. by 2035. \Vith these timelines, Ne\v 
Brunswick will be supporting the additional dean energy needs within Atlantic 
Canada and with partneringjmisdictions starting in 2030. New Bruns,vick is 
positioned to become the leader in the development and deployment of these 4th 

generation technologies through its efforts, its partnerships and its support. These 
designs represent a significant opportunity for advancing domestically produced 
energy within Canada and around the world that is both clean and safe. Through 
ongoing support and collaborations, these advanced technologies can stmi being 
deployed as early as 2030 in support of the industrial needs in areas like Saskatche,van 
and Alberta, and indeed, around the globe. The made in New Bnmswick designs 
represent significant economic diversification opportunities for the province and will 
place Ne,v Brunswick as a ,vorld leader in the deployment of 4111 generation advanced 
SMR technologies. 

• \Vith funding of $30 million from the provincial government, hvo developers 
(Moltex Energy and ARC Clean Energy) have opened offices in Ne,v 
Brunswick Companies are developing delivery capability in New Brunswick 
with the promise of local economic development. 

• These two designs are expected to result in new lower-cost units that recycle 
nuclear waste, have more inherent safety attributes and are attractive for global 
deployment. 

• Stream 2 can create economic benefits for Canada for demonstration units in 
New Brunswick (2020- 2035) of: 

• 21,870 person-years of direct and indirect employment; 

• a positive impact on GDP (direct and indirect) of$2.15 billion; and 

• an increase of government revenue of$198 million. 

with the opportunity to expand this through a fleet of both Canadian and 
expo1i units to 2060 of: 

• 537,000 person-years of direct 1.md indirect employment; 

• a positive impact on GDP ( direct and indirect) of $59 billion; and 

• an increase of government revenue of $5.2 billion. 

• Stream 3 proposes a new class of micro-SMRs designed primarily to replace diesel 
use in remote connmmities and mines. To advance this technology. a 5 MW gas­
cooled reactor pro_ject by Ultra Safe Nuclear Corporation (USNC) is undenvay at the 
Chalk River site in Ontario and is expected to be in service by 2026. 
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• OPG has partnered with USNC for this demonstration project on the basis of 
shared investment from OPG, USNC and expected funding from the federal 
government. 

• This project is not mtended to he commercially economical, but analysis 
shows that future two-unit 10 MVl plants \Vill be economically competitive 
with diesel and will provide the opportunity for returns to cover demonstration 
project costs. 

• Looking to advance nuclear in remote communities, Bmce PO\ver and its 
partners at the Nuclear Innovation Institute have been exploring opportunities 
·with the \Vestinghouse Carmela eVinci Micro-Reactor. 

• Stream 3 can create economic benefits for Canada from a four-unit 
commercial deployment (20 M\V) ofUSNC reactors at a mining site over its 
operating life of: 

• direct, indirect, and induced employment on an average mmual basis 
as follows: 

• 240 jobs during project development 

• 638 jobs during manufacturing and construction 

• 282 jobs during operations and 

• 180 jobs dming decommissioning 

• a positive impact on GDP of$877 million; and 

• an increase of government revenue of $311 million. 

These project proposals are advancing rapidly m1d demonstrate the potential to be both 
commercially and technically feasible. An imp011ant part of these projects' feasibility is cost 
and risk sharing with the Federal government as these projects suppo11 its goals of phasing out 
coal by 2030, becoming carbon net zero by 2050 and providing affordable clean energy to 
indigenous communities. Additionally, these proposed projects would create a new 
subcategory of nuclear industrial activity that ,vould see Canada ,vell placed to be a major 
player in the global deploy1nent of these technologies. Securing Federal government support 
in a timely manner is essential to continued good progress along all patlnvays. 

Provincial governments \Vill need to establish policy and regulatory frameworks to enable 
SMRs as a clean energy option and support training programs to enhance the skilled 
workforce needed for an SMR indust1y. In addition, provincial governments can vvork \Vith 
power companies to ensure project development is carried out with appropriate oversight, and 
that public and Indigenous engagement is conducted in a responsible mid respectful manner. 

It is recommended that provincial governments support a collaborative approach with the 
Federal government to reducing emissions and growing the economy in a manner tlmt meets 
the specific needs and economic priorities of each province. Working togetl1er on tl1e 
opportunities provided by SMR deployment, industry and governments will continue to find 
innovative energy solutions while creating an ideal business environment to attract jobs and 
growth in regions across the count1y and for the export market. 
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From: 

To: 

Cc: 

Subject: 

Attachments: 

Sent: 

Good afternoon, 

Walker, Kelsea (NRCAN/RNCAN). 

CamQbell, Melanie (NRCan/RNCan); Oue, Shiiley_(NRCAN/RNCAN);J.,ynn 
Adams; SteQhen Bushby; MacPhail, Heather (SAC/ISC); Mackey, William 

(ASC/CSA); Lange, Christian (ASC/CSA); Clouti:er, Matthew (EC); Kim, Duck 
(EC); Robson, Amber (EC); Bevan, Allan {FIN);_ 

Naina.Thom~il@intemational.gc.ca;. Tanya.Hinton(@international.gc.ca; 
Quayle, Debora {HC/SC); Asante, Virginia (IC); La Carte, Brandon; Dalzell2, 

Matthew (WD/DEO); Hea11y, Ernest (WD/DEO); Compton, Julie (WD/DEO); 

Kowalsky, Sena (WD/DEO); lever, Rod (IC); Brunarski, Lee (CNSC/CCSN); 
Christie, Victoria {IC); Pillon, Janice(!.!:;); Laura DeLong;-8.!J, Nardia (EC);_ 

Windfeld, Erik (CANNOR); Pronovost, SteQhane (CANNOR); Neumark,. 
Devora (CANNOR);fe, Nardia (EC);J"ayjor, GingerjWD/DEO);)sashapov, 

Rinat (ASC/CSA); 

Brady, Daniel (NRCan/RNCan); Hawkins, Griffith (NRCAN/RNCAN); Delaney, 

Jim (NRCAN/RNCAN); Clarotto, Lauren (NRCAN/RNCAN); Wi:lhelm, Brent 

(NRCAN/RNCAN); Stronach, John (NRCAN/RNCAN); Christie, Victoria(!.!:;); 
Kauf, Natalie (NRCAN/RNCAN); Fairchild, Jamie (NRCAN/RNCAN); Way, Laura 

(CANNOR); MelnyJ<;, Micah (NRCAN/RNCAN); 

RE: NRCan - Canada's Small Modular Reactor Action Plan - Federal: Chapter 

Stock-take 

ADMIN - SMR Action Plan - Federal: Chapter Action Tracker.xlsx 

7/21/2021 6:47:15 PM 

I am sharing an updated copy of the Federal Action Tracker ahead of our meeting tomorrmv that 

includes the written updates that we have received thus far. 

Thank you to even,mne who shared updates on your organization··s actions. VVe look forward to 
speaking wi1J1 you tomorrow morning! 
AH the best, 
Kelsea 
Kelsea Walker 
[she/her/ell•Y) 

Policy Analyst 
Nuclear Energy Division I Direction de l'energie nucleaire 

Natural Resources Canada I Ressources naturelles Canada 

Keis ea .wal ker(wcanada .ca 

-----Original Appointment-----

From: Marrison, Curtis (NRCAN/RNCAN) On Behalf Of Melnyk, Micah (NRCAN/RNCAN) 

Sent: July 6, 202110:08 
To: Melnyk, Micah (NRCAN/RNCAN); Campbell, Melanie (NRCan/RNCan); Oue, Shirley 

(NRCAN/RNCAN); Adams, Lynn (ACOA/APECA; Stephen Bushby; MacPhail, Heather (SAC/ISC; 
Mackey, William (ASC/CSA; Lange, Christian (ASC/CSA; Cloutier, Matthew (EC; Kim, Duck (EC; 

Robson, Amber {EC; Bevan, Allan (FIN; Naina.Thoppil@international.gc.ca; 

Tanya.Hinton@international.gc.ca; Quayle, Debora (HC/SC; Asante, Virginia (ISED/ISDE; La Carte, 
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s.16(2)(c) 

Brandon; Dalzell2, Matthew (WD/DEO; Heapy, Ernest (WD/DEO; Compton, Julie (WD/DEO; 
Kowalsky, Sena (WD/DEO; Lever, Rod (ISED/ISDE; Brunarski, Lee; Victoria Christie; Pi:llon, Janice 
(ISED/ISDE); nardia.ali@canada.ca; erik.windfeld@canada.ca; stephane.pronovost@canada.ca 
Cc: Walker, Kelsea (NRCAN/RNCAN); Brady, Daniel (NRCan/RNCan); Hawkins, Griffith 
(NRCAN/RNCAN); Delaney, Jim (NRCAN/RNCAN); Clarotto, Lauren (NRCAN/RNCAN); Wilhelm, 
Brent (NRCAN/RNCAN); Stronach, John (NRCAN/RNCAN); Ali, Nardia (EC); Christie, Victoria (IC); 
Ginger Taylor (WD/DEO) (ginger.taylor@canada.ca); Rashapov, Rinat (ASC/CSA); Kauf, Natalie 
(NRCAN/RNCAN); Fairchild, Jamie (NRCAN/RNCAN); Laura Delong; Way, Laura (CANNOR); 
Neumark, Devora (CANNOR) 
Subject: NRCan - Canada's Small Modular Reactor Action Plan - Federal Chapter Stock-take 
When: July 22, 202110:00-11:30 (UTC-05:00) Eastern Time (US & Canada). 
Where: Microsoft Teams Meeting 
Good morning, 
I would first like to thank everyone for their responses back to this SMR Federal Chapter Stock-

take meeting invitation. I have confirmed the date to be Thursday July 22nd @10:00-11:30am EST. 
*AGENDA UPDATED 
AGENDA 
• Roundtable introductions 
• Federal chapter stock-take by action item 
• Additional commentary 
Regards, 
Curtis Marrison 

Microsoft Teams meeting 
Join on your computer or mobile app 

Clkl< here to join the meeting 
Or call in (audio only) 
+1647-557-1766, Canada, Toronto 

Phone Conference !D: 

Find a local number I Reset PIN 

Learn rvlore I Meeting_QP-tions 
From: Melnyk, Micah (NRCAN/RNCAN) <micah.rnelnyk@canada.ca> 
Dear colleagues, 
I hope all is well and you are keeping safe at this time. 
I am writing for two purposes: 

1) to provide an !!Qdate on the SMR Action Plan, including a draft tracker of federal actions 
2) to convene a meeting to take stock of progress made thus far in achieving the actions laid 

out in the federal Action Plan chapter (see below for info, if you can resgond by Friday..l!!lv. 

~ill with availability). 

First of all, we would like to extend our thanks once again to our federal family colleagues for your 
support and participation in Canada's Small Modular Reactor Action Plan and the SMR Roadmap. 

Since it officially launched on December 18th 2020, the SMR Action Plan has received an 
overwhelmingly positive reception from stakeholders and the public. Following the launch NRCan 
has continued to receive expressions of interest from a wide range of organizations, and has since 
added seven new partner chapters to the website, bringing us to a total of 513 actions and 117 
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partners. NRCan is currently making plans for how we will continue to engage with our partners 
on the implementation of the commitments made in the Action Plan, opportunities for 
collaboration, and priorities related to SM Rs going forward. 
To that end, we would like to convene a working-level meeting in the coming weeks with 
representatives from federal departments and agencies that were engaged in the writing of the 
Federal Government SMR Action Plan chapter to take stock of progress made by contributing 
departments to the actions in which they are implicated. 
I have attached a draft table that outlines some of the status of each action committed to in the 
federal government chapter, for discussion at the upcoming meeting. Note that this 1) currently a 
draft and reflects NRCan's understanding as it stands, and 2) this for internal tracking purposes 
only, and is not a public facing document. We would appreciate your reviewing to ensure that it 
reflects actions taken by your departments to achieve the actions committed to in the federal 
chapter, as we reach the half-year point post Action Plan launch. We have noted places where it 
would be helpful to receive an update from specific departments. 

Please respond to Curtis (copied) by the end of this week (:Friday, July 9th} with which of the 
following dates would work for you or another representative from your team to attend: 

A. 1:00-2:30 EST on Tuesday July 13th 
B. 3:00-4:30 EST on Wednesday July 14th 
C. 3:00-4:30 EST on Thursday July 15th 
D. 1:00-2:30 EST on Monday July 19th 
E. 10:00-11:30 EST on Thursday July 22nd 

Many thanks, 
Micah 
Micah Melnyk 
Acting Director I Directeur par interim 
Nuclear Energy Division I Division de l'energie nucleaire 
Natural Resources Canada I Ressources naturelles Canada 

! 613-295-2339 
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P..-tr,l:'l I:·~,., tl.li!~l ('11..,1>;;,,rlfa-.. \t'!e'i' t,~!'!'1;JJtt,:I, (,11111,~ l1>i11-,:!,t,:1 th! St!~ ."-tt.Ku1 ~lt" i,i r.~"1"tl!:' ;:<1,'!<) ~l~(,11) lll1J"!ll~,' !'!'1tn~.fk1J ,H)lj••-1~ 'll th!,t,;:\j~,i Pl.l•1. 1r.-:k1di1l, •a:l,:li"C· "♦:A• f)t•b~!~. 

!(llt,:i;;~,11'11<'1>0~ ,. ... ~,1,;.,, ti,l((IITllflt ~j~-- tht !•u~d, gf th♦ ,\,ct,:,~ 1'1M1_, ;■·~~ ~--.. g;;ttn•}hi>~'♦ ;,,;,,...-1·1·(,t l l!(l'ttld !V ~•'1fl♦!H<;l'!imltt!'1!, "'-' ~u ICtlll<'I> 

f•ub!!!: tnd on.·,.t, rliititilm, .,., !~;_,,,,,Id ti'>' 

.11" ~tqlr. . .:(;1i,1,~•i♦"1;1~ pli>:l ..--.:1 
i,,•-t}\;.'cthN!!'l"!'.l ♦Jo-;!Cfll!Of'°J~, 

::'&,ia-:.1i&" /n,·,;-.;,, 
I '!!l ti!ilri tii~tm:t~i!,"l-:.1 ~tl~-:.t, tJ,"l lht 

rt'.1,>1::d i1~ , ,'lit'> &,,,1 , .;,,s;,::,m ii"; ~i ~% ,>1 
t'\lt.<11.i,l,rn;,:J1<.r,;,,1,-,.,_,.,,,,,_11tt.t1<.:-,1 

t,;-.-.,l~H l-01 .;...:1$:,;1 tll rTlt•t•,;,i,t O♦~tr111 tsi 

y' -,,--1·1 · "·n .. H,·•;. ·/-,,-,, ,-_-,,·rn·.-,1:.lc" ;_c 1,-._··• · . ...,-,---',,.-,ii,\ 

'"'"'·'"'f"-•1i.itiilltil>\_j.11gju,;i,Oi.-.tu,i-ar.1 

lhNitill6 t,,i,r•lltn·c,<--•n•,. 1:1J ,;u~i,;i-:n 

WJl<":t" fl-~rt:, ♦ri:i;ir-

~,,:1-,..,;,i~-,-.... ,,h.;.•••----n,,,fo.­

d-.,:t,J!;.<.,•·•.tfm+:rt'.li .uu1 ,-.·l(i,Jt,l'.I on n:J¢!r,i, 

mrr,,',11is1n111Jn,.:!~.;tn•·1Jmtttfl't1 

tv-r;.v.ll1 

r,li' timclo s1M,ft.:in0:1•c,f f<'i"l~t,Jr,,; l◊ In C'·:it~i-• >'1 ,,,1.,•r ''""'""""•~I th~ "IL(."-liibi1111·,ckfll! 1-~r ;;:,,~,, ,;,-t<:~~ri -..,,~,,,.;..:ho!o-:1,:,,-, >;,-to"....-cr Udh ¥.JI·~. 'rnOr;,,1-Q~;1~•,;,-¢uc:-,,1\t;cil•1fri ,;,-,,;,.-...,,:1, 1:1J 

J:\Jf\H)rt .';r,•~ lf1nkir10,,·,~. o:>1\Ut,Jbcl1 fo, -~n 1apdJ1t(,c, rj-w fi,t•,ur rl!',i<":• ,,JtC, ♦ for,.t, ,n,it -.,.;t Cit _i,;i.,llC1!r,;1, tr111t fall,:.{ XJ~t Ir, ldtlrk...-, t,, t<·,,., <II•·• (If t!, ♦ Iii.IA J tl<":l•·, "f,•,ci",,·,o,Jo,~,~ i0'!!:1.ill\<'r; 

h~dttf lltbil111, ftlh1t-<•f><l. I.flt-~; 1.-t itM\Jl:">,-t. )'.H1, !ht f;.,ds1 l•t,ilh t,id f<•h1j>N1.,.tlf>''o.l'l<I Oh1t ilH-:J th;,-i1T11,l.-11 rl't<:!-Oiiin s1ff;1d ,-.. rt.-11. il♦,,;.--..,. fl.,;,,tJ1T11>p wllP>r~hhtdo,-, ;,,,,.- a_ J9H. i-td tr1, t,lfr,:"_.fr'I, ll1tobj;,,~\j,,;,--ortnt<..i.-on l;,,~Mc,lt,,t·;"~t-,_ultl'-i,rr f.,;,\,J,w f.1'¢ tddr11u;-~tto:·,ct.-rriit;i t~d 

f,YUI,. i:nr,i1Jir1t,.,l PH"' !,.._1h1i~-tl1lc't,-NI. rn b,,.t ... ~;kl,11;>,11"1',q\ll't,l_,r, ,-,: ltH1llir,; .i11do;r,111p,,n.,;11i;<:1 !l;j.,.,, (1n th .. , ,1,j, .i;;;..,,,,,·,,.,r,t .i~['.l"'-'IJ'·iitt ,J ♦• .. <lP nt,,• r"@::JbtN 1 i,:,nrw,:h,t_,, \(J<":r,hirY.<":dun in1¥.1,irio,•·,M,d a•"t1f .. it,,11n-t".~. -•,iit,.,,,,._ ti-it hb,.,H,<H.•, fr.-:'ir•,\-~ ,,'l!.¢r,♦ p{tht ~c,'1111f.d 11'!,ulHM·, 

,,,, i ~- t,Jfll,.l,,,t,:t:,t ,1 lhflltM lf11li,dit11t Ju ... ,,,1J hiclil,t·;"ti'lt>~'1l1 fMaf1t;;,-~\ t>lJin;,-q.;n;1,,1i,,;,-1, 1:1J ,mi;.;.;1 t1n ~,,~;,-(lll_Jtirr!I. ft,:i,i,r1,I ~•rtl'lt>Ci1t1 illHlllt,wTl"!!-~t ~f !ht p~tfl'nlitl :i,;li iin,:I ,-.,:_ultl'-i,iriiil)I, J.:,: ',r.\il1 

-:;;i,.-,,b ii.ilt.:, u\.tr,J ,1ni,,v, i,ot,t.•:l-fctb),lh;. ·C'.,1111-cil ~ r,r,11 <l U [;)>Jntf"'~ Tlll1, h,lt, '*''·'',wj th,-::.<:>M♦ <)tlilrl s,,,ji Ul<":tf,f.11!-I""''' Cit n,-~t!♦ "' ,,.,,., 

f>~ ,:;~j,J,ltl'•hiti~ t:i,tt,,•M\llhl1 fo,-f;.,du1 f)l:i'1tit{<:5t:).. <;.~11l<11tb:lc\1-tJ1:l'it tht h1ttli:ll: ('1 tht j;'.-t-rJlit~ 1-t:,:ul1>t,,,,._ U~d,-, it• t•hri.:Clititi >itbll!1< or-.:1 

,1,)d ,;,,,:,If,:"'~,-,; Ito' C'tf In !i11;1w,1i:1 .i~ro' ;'\j~-;i (.;u,·,,:,,,r,"'tb·, ,,',,t 

j:·, , .• ,.:inn ,,,rl• ffo!;-:>11111"11'f<1,~tlz.n_, ti-.. ;)1;1<.r,;:n•M til c.,.i:1;;.iH'l"CIIJ;i-11 ";1r:•, ~•.- ll'i:l••I l}ll"t••'} ·~ij 

J1;JrJ.1>h.:.l-dlloti t.:. u~••tlllrd t/-,1 rllb .. uxltur,d ..,.r, :i,,.,<lit. 

f-.,ll~wi:'ot •l'lllll•''••l'lt.!)r~>>>-.i}.:i ,,,,.,,,-,11n<!J11t}ti;, t:•,• rlu:11!11! Li;;hil!s', 11;,d C.iin(lt9rrU1"i"1 ~tJul•tii;,1;.; 
·...:,uld ba~ontld!!!'.:I 
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N;1wi~:1 fi~>::>c!'{'-~ '"'''""''"''"'''""' 
(:.~r,Rd!<·(N$/.'., 

14l1C 

• Mil!.& >:cote<!,1)t S~/.f{ I ctl!,l >,d;]fJI, @J!:1 ,:;:;;]~t,<l,tlF> 0\ U:liltl.l Jf1d i,\ <Jl_fi,_,.,-(t>;,1'11 ,i;_,s 

• kJ<,J1 II~,,~ ,t<lM ~ :i:J < i~ k,: ~1 lh!: ~ ti;>nl'i <. it;i:i Jr>; 

000735 



~~.f1-C.:11mi1':11 r,,,ml"l>IC1r~ l!i[!'1'/GA(:11-1flt.Rrl l"'1)$r•m~ •nd r•,kit;o r,1,t lll:rJ-~•. lh11.-:,.,,1oi,m,~'!',r <.Ji d1Hri. rv)f1-i/'l11il!mJ loe>si'!:U')l ,r,r,,-; ,,~11-cr> (UBk-!:·P.-!:pltsi,, .• ,·~~· ti,t,i•• ii••tl .,,1~;, .,;:,,,,~1.-~d .. ,,,. pl.,,,,;., •. n:tc, a.,c, ..,II LUO t,;, iir,;,,,-ii:11 Qpllll'li' ,, .... ,,.bl, 
lt•d b;.· C(((. (ht (jol)f't'fMITlll"t i~ll"ll'.IUd"lf s1.-~1it1 pc!i:.'i ~Jr,·1llli:i"lltnt llltl{::,~,c,,,.,., ........ , •• ;,t,c,nit;(.il)!'I c~ ~,,~-,,,,itti'1!, ,.,.,Jti,:,r, 

ltir\•dth lh,i, ~,r,-('w1.,i1:lw1 l'r~!,,../"-~•r> -:;,r, tl-Ml'I ·'.i1~1.o.•lt1 ""~ (liu1t\i/ (h~!lt,. l'hl'.,jro;l,1•1 t~IM1l •·1~h ti rni.11,~.,,_~11J,ij.~, 0:,,11 11'"" 1.1<:lli,.¥ l'!;;ni<~-,.,:,,t, ~(((· $1r111~ ,,,,~,, m<.kHkd <•; t:-.~ f.n:-.;n<:;-d (l<'!';;;t,t l'k;r, t!i<•t ,,.,~ i,tlff••~d <•; ['.•.,:•~mt,,~, ~-;l!:9 
ir,<,!~.,j:;,,,._ 11,.:lf;;.: ~·~• n<.1n~m~tir~ ... ,, .. 1.~ul ... , .. , .. ,, Ir, H!-i1l~-,1nt:1.~,, Hl("'!!'·;;.t ■ 1.~ '!,1,,111~ inl.•(~·t1i'O!i.e\ <,lb•wt,r ,,.,, ;), ... {1'1t""N1,{' ij_,t1{'!1'>t.<.•1~1';lll ..,,,-,,J ,, 
;·h~n,-ie l'l'l•:;a:i•llr •. ~!ld "'r,1,11111:11,1., .. i1•111lJ'MW ,t.,it1,h1•~:~- , (fl t 11"'1:l,..,1r~•tr!"'"'"t ;,t p-Ql1fi.ie1.,im! P'··:;,,:l1>;t~ H,~t d<•• ,,;.,,._11r, jr,~ml.'j ••;d '''"'"''-li<)!l 'i,1\1..,i, ~,<;m,11 "1,:,,:1;, ... : ,-,,11=:1,,. r;;t,~!l~,l.~tiq,i r•I~,,., t,,, ,.~ •• ,,,, <:>f ;!<)U!. f,,ll, .. ,,1,iiN111-., ~"1~ ~~~""·~ '*'""d i,i mw. '·'' :~, • .,,,t tt;,:, ,..,,t ~.,:)I-t<){~··Jil',lj.1 

t 1·"" (l;.1•••··•11,:,,,1 ()i r ... -, .. ~ 1',;l.[Al'W!\lt.•ni. inlt.•<r1l.., l,l,tdlU v, "'N•··,,-"' thll' 1!1'l,1',1d;,rn. w,_i,·k, lt1d:•Ji,1ij. lrn:llij.t.11(>:)11,,(1,.,-,,.,-1:,ni\l~ ,,..-1,,,ij_ .. nirs,ti,,:,n, ft,ti\(l"'"'"l't.!11. •II ♦IHl ,,.,.,,. ;1ith p,ttlt1(,,''' ;,,-,,y, th<r 

il1t:1,0r,, ,i,.ie>~,-,,, .,,,.,,_ r,,.,y, DI n,,n-,:1'i01n1' lJn11<~,j <;.1,;1n. 1.~t l\1,,,l-.~''" U•~r, ,11,,id t"•~ lJ,J,..d K<•;jd<Jm 1t, t•pl,:,: ~ t"•~ ,-,J,,._,._~,~,;1 QI" ,;;f<~ ;,,;,1 ,_.~i,n -t<~,:r,.,~mec;..ilJr, '?,·W 1,,-,,.,;,)kllj.1' ;:;.,,_,.d;;t,,~ • l<Jn,;, 

('l,;·tl•i(,t," , .. 1tll<~i•l jt, (llli,:i:,I fl''lJ,i<FU .. ,,,1 :n;l<••<Jl••r••1tt '",·,,vi,,.-,..,,,..,., .. \I.ti', •tl''"'""'"- ,.,,,..,1, rl!,:l;J;JI ""•Jar.;,.,,-,,~ith ,ilf"f.lij.:l'i l'~•l ,.,, ,.,, ... ic'< .. ,,,1 ~;'I; <r•wn;.;-.·-.. ih-l"I' .. ,~-· f"-'l'lc"l(l,tl t,v~ W 

FHhiJ'C' U• ,,_,1,; tn.._t ',Ml<~nv.•• pl,.,, F.(m'.• !',~. !.(t:I: l~w,:•,rtl{·'.a•fJk"ir'tfJ•'Jl~• hllrt:'~,,,.,.t.. llfod '- ~•;t ,_11 trJc.11~1,J ¥h'"'" .._ ,wr-,,~:r, *'-"'~1rt'I f'I }'(l~(l .. q,.j!l i1.•:.1n•c.11 U1•a_a\•~.i,1Hl'J~irc~b•1r,, 

aJ,.q .. 1,Lt.l:,.,. ,~,·-,-i,mitl1't( ,:,-1._et,ll' -Jrn1:u•r·• .. f . ,,.,,_,._,.,p ltrn.il:,'' ,11:,,_1,i.·h•ir .-,I. J,'"J,_;k. ,. ·., w .. 'y -- ·1\1.f_--' •'-,-·dy' 

o,rt1iCi,,t,.. (,,, "'""'l"I .. ,,.,,O(J'll11'-':lllll ., .... , fs,,r r,,._. .;1it1.in,h,ilr,.-.1ng "'""'\•l,-.·.,(itrn, w, .. 1.,,,1._..,. ,,,,,..,,,.,1t-:,•,.m,tir1ui11r t{/lll'H"llll\h fiH::-.1n '1f ftc,(l'!'c<I w,,.-t ... n1c<:1,.1.;'-'" .. ,t i).WJ'-'C'. 

Dlw,·c\h·>-,>,n ,JI i',it:i,,-, )WIO:,, d-~,.s,bprrn.>Jll 

r:-.,n,,,_.,,,,-.n•nt ,.11z,..,,.<1., ,•fll(,.1:1~,.,,,t,.1 

P'f~"-t'- ,., ·z' , \ .. ··--• -- ,·,., 

cJ,,,'!kJiJt"'!lll ot r,·,JIK ie, ,m,J iJt'1{bdi. t :1d 

.-,11··,_ 

',Mil~ ,~ill tJ•a_a 1r1,:1,-.1~ ill '!'FH1•.l:1'l,­

''1:)ill'lii,i,~ .<!>ttSs.·1ft!i1IS <)I (F)ltnlk\l{ ~m~l!' 

!;,C:.::l i,i ''"'l!lf"~ '' .,. :--;, ' : bb 1.,: ''>'<,u:L,:t·•u1 .. ,,-,<"/ . rx.:. ,.-,-' ; H;·,a•l!t, f:o~.•~J;:i H,• ·'.'. ,.,,wn.,fll •,t {:,...,,,-1._ ,"lla«e;i<J, .. n•'t; . ,·-'t\ ,, ' l", ff '•., ,• ·\ p.i,,·; t -.He'laln~' L' . . · \·J. ,.ell. >•.' !<J ~P3llh-Dln.i1fatn prn•lf«l-E'-uprlati, ,L,,-.i,t-,hk,, 

(1-,-tl;". t:1,;.•~·fl'l•to: l-!1(1 put,I(; l~(iiJ-t~eu, ·~~'l,!:«l!"•~l.·C'1 

r.,;,11idl:'f:l.\t ~Mlh 

'1U>1-S>¥¥,1ieilieJs jr, fil'l;;;.1~ H ~• •iMblil'li'l1;; r!>"1'ttC1• .. ••••-• 'l•.;l~ls,fl(J(I f '•"''"•'"-',._ k• r,,-1rl,U' "'"'"""'J ln \Ila.a ,.1nlio"'l'l'••'~lll ,,t J,• ri,Jf_t..,, 
,,,, •• ,, .• ". ,,..· .,,,, • · ·' "· .c,te.'iv '•n,,.,,.t,,ry, ··t·.i,,d",.,.,,,-,, · 

He,.1;, c,.,.d;;, tht·(>~-t, tf••· ~"Sl1ilH••)~ r>n.,1 ... (,i,o)~ !),,r,;;~,. 11111)1 rt,~,;;,,,j .,,1 .. i,e~-:;;,,n.-hi:n•, til~•d•~ .. ,~1 (;,n.,,1,.·, :i,,,_, ...... -.,y,""•"""'''-l pl¥,, .,,Jd,.,. 
' . ,,: · ·• <I ' ·•' ,;~ i; .P<e '.><:',.ljlFr>''' ., i; .,.,pu,c · , ' 11-· . ,c>f \ m.l<,•lfld·"t'.' th,;,-:--,i"j,w ,,-_o:i,m,_n-.,nl~•rd ,,,; f1<d1IVi d 

~•b!,Ut tt,. h••li1 !·I~>• t,r,c1 •.r•J~ll<• h·1<pj.J1f'l,t !••1~W,,1 .,d :\t,;;\ ... iil, l<J tTQM • .., tiM .. M~:\. f<• ... llt, ',Ml<~ 

(.,.,...~. iHfa,;i>1.~ ~,v .. ,a·,t »r1a:1,~,.1,.,;,-.,.1,Jrn,li:J1>•>1£,>1tc ,n ·,;rn:a•I Me>d,i:ltt·• l'IIIII·,.,, {'lMhf I,. •%,n• tfu,t 

- ., .,._ <'.lt·u,0•1.1 v,;; - ~~ li,t 1 "Sl1illk).I,. JI he,.1;, '1 ~-• f,r, "' d~1' li:J~·;,. * ~d tiPl'' "' "\: H1• u•1it·\ 01 (*~-•di*~ 

l·llr,dlt, f~<:r1,1<1,1 i~,1f,:.., '<'nl1-.,rnil1k, l,;.1 o,. 11.1.1,11:r:>~1ir,,1rnJ wnnJ.,,1;;•11;:1 ,;.,(o,. Fr,r•·,i;,I Hud'!';;, I :nr,ri;1:ri<.', 

fl~•11 -t,;,),,,fa.'~ l•r1t1,:I plrr,,1 l.tt ••P[l'l:d 1,; tt ,.,,,1,j<l!l)t.lll tir IIMI••( ■ rlort,ttr•:-r:l,i Cmtt:d,:m ,Mtiilci. ·1i-.t 

mEP 1111\r~JtWi, ,1n.rJ .r~><>nJJr,;,, ... ,1,," l<>'lt\1 <JI jjj( l•tilr!.il inlli\1.,t;,111:\ •roil 1<11,11 '-'-"llriiJIJll\>'1~ "'-' ,,,.·I,,;;, 

H•r~:ltti 1:.,, r ... 1-11 .-., ill <,r, 111··111 SI<\ tr, -111u,_, t rd ,.,,;,,. i'I'~ m1mil•,;.1 illl :\ t: -111 •(i•,~ ~:I -.r,. ~:I (t r,;HJ;,' I t,\s•·, r;,.f 
•u1d'~" ,1,\1Nj>~, .. , <•>!-'tm..., ;:, ■no \<l ..i-,1.._,,,.-l.'lt* ,;tlC1:·,.1i,<, I i1t-t111f(jcit-'°''l"i"1"\1t-nh•:id ti>< 1Jrn(i1t-·> 

,,,,mrJ;;lr•l •1l~1 'l't1•.d•,••:·,b;,ru.,.,1, 1kmrmi.t1,Hir,n ,,:roil 11,mb,w,mr ,;.,(~~II~ i:, •CA<:11.11t11 

"111.U(JI ••►CU't• "ft,~ ·':;<l',1!"1'N!'1(<.1f ;::.-,w<:11-:w:. ltt•)!l.td th!! ~-:.11(1m•~ rttefl'lfl'l~(lfll•(lt) 1,ro1,~ (h• j111i:-:,,,;;.~(I Jlf 

f..1r,;i.!ii J-1111-!'11'1-1"111 ,,•lh lr1\l.w1,;,111 f.llc<!f!lttr~, r•.'Jl!:<.fr1t• rmnrr,,r,,,.,,1 ~! •\·lll~th• 1i1rJ,-,.;r-,'l!I li,;iit"'"·'"J 

•t,:>fl:'.h-tfll~. g1-,tn~t:;i'!ll>O .. -~·d i:irt~•~llt ► :ihJ>i~.!, l"h• •'.,t,;'!,:(M"ltnt -,>(1-~;;.(11 ~;;.► •M ltl/'l""; ... d~•d 

,..,_,m,q-1c11d1-lir,r1~l.!,,,,1 l.< 

i, ~r,:,1:,,1:1<<!(.y ~"l1 J11brr:1~\i:1r, ~;,~,!,~ <1(Y,1s1t <llr..idir h,lltti,,it-1,· tl'/1! l'l:ti..,.·-i,rc,\l:-.1a:· Hm ~,1rr1rr1it,n'!':lt: it ,',c:1rtiJt~. t<J .:WtiAi:iii t 11-:l11:r1tjtlSM~ lnd~•n-1,1:1,.;hll.,,o·,i-C";1.111;.il f<J• thr .\MP...)1:1~,w l•Ki••·; '"! 
~VR~-..11'11•1;~(''•!:o'.::a~'1f'1J MU<Tlll,tf ol fJt,lo:• IG-C·~) t'1'<)0J~}1 l,_ tfneilyll:jld.-..;, W('frTl ol t·JPt:Jr(1J<,H•i ll1•1,b~1!J;3ff'd llltn<·li:flit>'I i'tiMwhi /!~P~i'J.)01".~il"!', tft1i!(111 <1,frTill'lll'l~.,,1'11' 

lnrli,•n~u,,,u,111:1•11,.1-::ir1u1;.,rJ;111 
Ti',r i.;T,•'~ITl('/'11 r,' :;iM<:1111.,,J.llli 

l:1 ((!:(I, tol"':,11 lt•ir1\t:•d.111l~1•Jit•~1<!i!~ l:'f:flfJ-lnl:'f,r pR1:.<tn v,i\h lr:t/1(!:'f:l!,J:I P..-:~,lu t11,;.1,;.·:11"'"tmit1•> ;,:1 ""•'ii'lli,~ \•¥\hy~·r '!':lfti•>11a,it ,1◄ tf1 FiO-lwtl>J>TTJ-;,it!tc'uJldcl<.: ii iJVi!~Wk. 
9-.~ :it \·C·*"'1•tll•~ :T>wnin~1tJl.l*ll··•·{ di•ii:,!,11':, [.~!lt-t:T>Mt gllr,,io b,1l.:l-:.1n t .. lnltllr,l tn,;.•~•f'lt!'! -~••Ill~, 111d.,1,,~ui P•-~~)~l'l 51,'ll).1Nl:i .... l,J 

,.11,,atL :~,,r,o J,.._,, ''"'"" ,1,.,,l·:,i,..,I !11 J!iHh,•"•'•!'.' ... ~!1 1>1-:.1,1:u,,l -..110, Tll't<il,:,n,,l f,~'rll't11•11,,1,.> ; 011<l l'""'~ wi1•,~~. (t)w.:,;,r,•. -,-11ij -'IJW:it·trn>i\•:,,; r,:l-~1.('(l 

\1(111<i"'.' t-em1'.-C~1·,j>~J b1-.·,'.·~'"·~li..nr,·,.,ni ,,:id coo1.~:,11r..-. f'.W Jnil: :'1·,~1H•••n: {'''""'• """"'''~1'~""1o:,r,:-~ (,;, ~1.-,i, wl(hln lh~\;,;,·•,nnm~n( ,,J{:,;n.,1,t 
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Executive Summary 

Many SMR designs being considered for use by the Canadian Nuclear Utilities as well as 
potential demonstration projects at Canadian Nuclear Laboratories (CNL) use fuels with 
Uranium-235 (235U) enrichment levels above 5% but less than 19.75%i. This is referred to as 
High Assay Low Enriched Uranium (HALEU). HALEU cannot currently be produced in 
Canada. Likewise, Canada does not currently have facilities that ca11 manufacture HALEU fuel 
products for direct use in the reactors. This poses a number of challenges and risks both for the 
initial introduction and to the longer-tem1 security of supply. 

An evaluation of the current global HALEU production capabilities in various jurisdictions was 
performed. It was determined that for Canada's near-term SMR needs, the HALEU will most 
likely be sourced from Russia, \vhere the only commercial production capability exists, 
globally 1• The production capacity in Russia is currently limited to about 3 Metric Tons U/Y. 
This annual production limit poses a challenge for Canada to meet the timelines for the planned 
demonstration and deployment of SM Rs. This limited supply situation is exacerbated by 
potential competition between developrnent projects outside Canada. The projected demand for 
HALEU in Canada was estimated with input from utilities and SMR vendors and is presented in 
this paper. 

The possible routes of acquiring HALEU from enrichment source location, to fuel fabricator, to 
end-user arc identified in the report and commentmy is provided on various regulatory aspects. 
The report also identifies a staged approach to establish a longer tenn more secure supply as 
shown in Figure 1. 

The report was produced mainly for the Canadian Nuclear Utilities by a group of industry 
representatives and reflects the outcomes of general discussions with various Canadian Federal 
Government Agencies and Departments. Risks and recommendations for follmv-up by the 
Utilities are also identified. 

The report concludes there are no Policy or legal inhibitors to the introduction of HALEU fuels 
in Canada for power reactors (SMRs) however there are logistical supply issues that could 
impact the timehnes for deployment. It must be stressed that while this report provides valuable 
information, each organization planning to use IIALEU fuel will need to conduct specific 
detailed discussions with the relevant Federal agencies and departments regarding the specific 
aspects of their project. 

1 The US has some HEU supply, but this is set aside for the Military and for some research reactors. 
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1.0 INTRODUCTION 

The small modular reactor (SMR) Roadmap identified that most SMR designs use fuels 
not currently manufactured or available in Canada, and recommended this shmicoming 
be addressed. In response to this recommendation, a Fuel Supply \'lorking Group was 
established under the leadership of Natural Resources Canada (NRCan) and Atomic 
Energy of Canada Limited (AECL). This is reflected in the Federal Government chapter 
of Canada's SMR Action Plan [I]. Action GC07 identifies that the Government of 
Canada has convened pa11ners in a Fuel Supply \.\larking Group to develop a report vvith 
options and recommendations for addressing SMR fuel supply security. 

This document provides some industry input to the committee as it relates to the short­
term acquisition of HALEU and HALEU fuel forms for use in the initial demonstrations 
and early refuelling of SMRs. It also identifies a staged approach for increasing the 
security and diversity of supply and increasing the economic development potential for 
Canada. 

2.0 BACKGROUND 

Most of the SMR designs being considered for use by the Canadian Nuclear Utilities as 
well as potential demonstrations at Canadian Nuclear Laboratories (CNL) use fuels not 
currently manufactnred or available in Canada. In most cases, the fuel is not 
manufactured anywhere in commercial quantities. The majority of these reactor designs 
use a value of uranium-235 (235U) enrichment in the range from 5 to 19.7511/o. Uranium 
with a 235U content of 20% and greater is defined as High Enriched Uranium (HEU). 
Uranium ,vith a 235 U content of less than 20% is classified as Low Enriched Uranium, 
with the portion greater than 1 ()(~'o being of greater scarcity 2• This material, between 5 
and 19.75%3 enrichment, is referred to as HALEU. HA.LEU is common to many of the 
different reactor designs although there are notable differences in the levels of 
enrichment, volumes required and their final fabricated fuel fonns likely leading to 
different manufacturing processes (e.g., TRi-structural lSOtropic (TRlSO) versus 
metallic). While a small number of research reactors use a form of HALEU fuel, it is 
important for the Utilities to understand the issues around introducing HA.LEU fuels into 
commercial SMRs and to develop a high confidence that there arc no HALEU fuel 
supply related Policy inhibitors for the early deployments. 

Canada does not have and is unlikely to obtain, uranium enrichment capability in 
sufficient time to support the initial demonstrations projects and early refuelling of those 
SMRs. Thus, the initial supply of llALEU must come from sources outside of Canada. 
These HALEU sources can be produced by either enriching natural uranium or 

2 The current fleet of PWRs and BWRs use fuel with a nsu enrichment of just below 5'1/ii and thus is readily 
commerciaJ!y available. A number of units are exploring increasing this level to about 8%,. Facilities that 
handle 235U material with enrichment levels below 10% still fall under the Category H class licence, hence 
why material with 235U enrichment above 10% is scarce, as a facility would be required to meet Category .I 
requirements. The enrichment range up to just below 10'% is soinetimes referred to as LEU+). 

3 19.75% is selected to allow a margin for uncertainty to ensure it stays below the 20%) threshold. 
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dmvnblending highly enriched uranium that \Vas produced for mihtaiy or research 
applications. 

The immediate focus of the utilities interested in deploying advanced S?v1R technologies 
is to ensure an adequate supply for the demonstration of these technologies and their first 
commercial applications, as well as early refuelling needs for those projects. While fuel 
supply security and diversity will likely be achieved in the longer tenn, it \Vil! take 
significant time fr)r the market to evolve. Likewise, it is expected that activities that 
could be perfonned in Canada will most likely need to develop over time. 

There is currently no commercial supply ofHALEU in the US or the UK, the two 
countries with which Canada has the strongest nuclear cooperation and would normally 
be the first choices to obtain nuclear technology, material and know-how not available 
within Canada. Potential investors of SMR designs need confidence that there will be a 
secure supply of fuel and fuel producers and manufacturers need confidence of a 
potential long-tern1 market to make the necessary investments to produce the fuel. This 
presents a "chicken and egg" scenario requiring an integrated plan; one that is best suited 
to be driven by, most likely involving cooperation between, utilities who will be the 
ultimate purchasers, suppliers who will be required to make large capital investments to 
support a new HALEU fuel infrastructure, and the government agencies within multiple 
countries. 

Within Canada, support from a number of Federal Government agencies and departments 
will be required to ensure Canada has access to both the needed HALEU as well as the 
manufactured fuel products, particularly in navigating the bi-lateral and multinational 
nuclear agreements Canada is party to on safeguards, non-proliferation and the peaceful 
uses of nuclear energy. 

This paper is intended to outline the necessary background information, the various gaps, 
recommended course of action, and to provide input to the Fuel Supply '\Vorking Group. 

Given the long lead time associated ,vith fuel qualification and manufacturing, as well as 
the confidence required from potential reactor development investors, immediate action 
is required to ensure a clear pathway exists to securing HALEU fuel and fuel products. 
This sense of urgency cannot be over emphasized. 

3.0 REACTOR DESIGNS BEING PURSUED IN CANADA 

Through the Chief Executive Officer (CEO) SMR Fomm vvorking group, a three parallel 
equal priority stream approach was developed for the development and deployment of 
SMRs in Caimda. 

Stream l, a near term grid size SMR planned to be deployed by Ontario Power 
(ieneration (OP(i) at the Darlington Site by 2028 which could de-risk potential 
subsequent deployment of at least 2 units by SaskPower in Saskatche,van in the early 
2030s. Currently three reactor designs are under consideration; the GE-Hitachi BWR.X-
300 (low enriched boiling water reactor (BWR) type fuel), the X-energy Xe-100 high 
temperature gas reactor utilizing TRISO fuel, and the Terrestrial Energy Integral Molten 
Salt Reactor (IMSR). A decision on the final technology selection is targeted by the end 
of 2021. 
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Stream 2 are the advanced Generation 4 grid sized technologies of the ARC-100 sodium 
cooled fast reactor, and Moltcx Stable Salt Reactor (SSR-V.l (including the \VATSS fuel 
conversion facility)) being developed in New Brunswick. These would bring additional 
benefits above those in Stream l but have a longer deployment timclinc in the early to 
mid 2030 range. 

Stream 3 arc the micro reactors to be used for mineral extraction and remote community 
applications. OPG, in partnership with technology developer Ultra Safe Nuclear 
Corporation (USNC) is pursuing the development and potential demonstration of the 
USNC designed Micro Modular Reactor (MMR), through the Global First Pmver joint 
venture at CNL, which has begun licensing under the Canadian Nuclear Safety 
Commission (CNSC) requirements for first of a kind deployment by 2026. Bruce Power 
has entered into an agreement to pursue applications of the \Vestinghouse e Vinci heat 
pipe micro reactor in Canada. 

Four of seven of these designs use HALEU fuel: 
• Stream 1, the Xe-100 (conditional on OPG selecting it as the final technology, a 

decision that is expected in late 2021) 
• Stream 2, the ARC-100 
• Stream 3, both the GFP MMR, and the eVinci heat pipe designs 

In addition, U-Battery, which uses a TRISO form ofHALEU, also has expressed an 
interest in demonstrating their technology at CNL. 

Note: while there arc some other designs requiring HALEU currently going through the 
CNSC Vendor Design Review (VDR) process, these are not included in this report as 
they are not, currently, being actively pursued for deployment in Canada. 

4.0 HALEU SUPPLY 
HALEU can be produced from either enrichment of natural or low enriched uranium, or 
downblending of existing high enriched uranium. Much of the natural uranium for 
enrichment originates in Canada. lJ3()g is converted to UF6 \vhich is then used in the 
enrichment process. UF6 is highly reactive and poses a number of safety challenges that 
must be managed 4. It should be noted that UF6 has been produced in Canada and shipped 
safely around the world for many years. Ifowcver there is currently no commercial 
supply ofHALEU in the US or the UK. 

Appendix I provides the current understanding of the HA.LEU supply situation. The 
HALEU supply chain will evolve from the different sources over time as the demand and 
market becomes more mature. There is also the potential to lever the overall expected 
market to coax various manufacturers into the market 

The following discussion applies to the needs of the initial core load and early refuellings 
up to 2035. The much smaller supply of llALEU for fuel qualification that might be 
done in Canada at CNL could potentially come from a lab to lab agreements with 

4 Further details can he found in IAEA-TECDOC-771, "Manual on safe production, transport, handling 
and storage of uranium hexafluoride" [2]. 
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potential sources from the US Department of Energy (US DOE) and is not discussed 
further in this paper. 

While there are on-going efforts to establish commercial HALEU production capability 
in the US, all of which is expected to be funded by the US DOE, success is not 
guaranteed and at best will take several years to develop and with limited production 
capability. It is worth noting one potential option for future HALEU capacity is Global 
Laser Enrichment LLC (GLE) \vhich is owned, in part, by Canada's Cameco 
Corporation. Given the short timelines to support the proposed demonstrations, it is 
expected that HALEU \vould need to be procured from Russia from TENEX, the nuclear 
fuel division of Rosatom, and then sent to either Canada or the US to fabricate the fuel 
pellets or stack, and possibly the assemblies (although there are no fuel fabricators in 
Canada that currently make these fuel forms, this could be done in the future). To 
transport the necessary fuel supply, a number of CNSC transport, import and export 
licences and Global Affairs Canada (GAC) export permits will be required, as well as 
certified transport packages required to handle the volumes and form of HALEU 
required. 

Table 1 presents the estimated annual requirements for HALEU in Canada up to 2035, 
assuming initial deployrnent projections. The amounts include refuelling of the plants 
over the timeline considered. The HALEU data collected from SMR vendors was 
converted to 19. 75<1/o 235U equivalent enrichment for the purpose of compilation of the 
demand table, and to anonymize the data. 

Table 1: Estimated Annual Requirements for HALEU (Metric Tons U/Y) for Initial 
Deployment in Canada UP to 2035 

Annual Cumulative 
Enrichment % 19.75 1% 
Year Metric Tons U 

2021 1.12 l.12 

2022 0.55 1.67 

2023 0.50 2.17 

2024 2.77 4.94 

2025 1.61 6.55 

2026 17.55 24.10 
2027 1.50 25.60 

2028 1.50 27.10 

2029 1.50 28.60 

2030 1.50 30.10 

2031 4.52 34.62 

2032 3.11 37.73 
2033 3.00 40.73 

2034 5.77 46.50 

2035 4.61 5 l.11 
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Appendix lI provides further details of the HALEU demand analysis summarized above. 
It also presents an additional HALEU demand scenario considering deployment 
projections predicted by SMR vendors in Canada. 

In the longer tenn, if the end user market materializes as expected, it is possible, with the 
appropriate level of government funding, that enrichment manufacturers in the US (GLE, 
UREN CO or Centrns) could invest in facilities capable of producing commercial 
quantities ofHALEU. If appropriate public private partnerships are established, North 
American utilities \vilJ not have to rely exclusively on imports from Russia. Likewise, 
more of the fuel fabrication could take place in Canada as the markets develop, more so if 
opportunities \Vithin Canada justify local manufacturing to offset costs associated \Vith 
transportation and risks of geopolitical disruptions in crossing international borders. This 
approach may have an impact on final cost of fuel and this will need to be accepted by 
the key decision makers as utilities would prefer lower cost options that are reliable 
sources. It is also possible that in the longer term, Canada might be interested in 
producing HALEU, however that \vould be a much larger step. 

There are three potential scenarios for the import and manufacturing of fuel in the short 
tenn. These are: 

1. Russia directly to the US where the fuel is manufactured and then sent to Canada 
2. Russia to Canada where it is temporarily stored in a bank and then later sent to the 

US \vhcre the fuel is manufactured and then sent back to Canada. 
3. Russia to Canada where it is manufactured 

The US limits the amount of Russian enriched uranium that can be imported into the US 
for use in the US through the use quotas specified in the Russia Suspension Agreement 
(RSA). However, import of Russian enriched uranium for processing and subsequent 
export is permissible under the RSA' s processing and re-export provisions (Section IV .H) 
[3]. Under the RSA's 36-month re-export track, up to 6 rniHion lbs. U3O8 equivalent can 
enter the US for processing and re-export within 36 months at any one time. This means 
it is not an annual quota, hut a rolling quota, that is immediately replenished with every 
re-export. There is also a 12 month track which requires the Russian imports to be re­
exported within 12 months. This material is lirnited to no more than 3 million lbs. U3Os 
equivalent at any one time. The total limit under both tracks is no more than 6 million at 
one time. 

5.0 IMPORT AND EXPORT ISSUES 

As a Party to the Treaty on the Non-Proliferation of Nuclear \,Veapons (NPT) [4], Canada 
has committed: not to manufacture or acquire nuclear \veapons; to accept International 
Atomic Energy Agency (IAEA) safeguards on all nuclear activities in Canada; and to 
facilitate nuclear cooperation \:Vith other states, while ensuring that Canadian nuclear 
exports are used solely fix peaceful purposes. To facilitate this cooperation, Canada has 
31 Nuclear Cooperation Agreements (NCAs) in place covering 48 countries, many of 
whom have commercial nuclear power reactors and/or mine and process uranium. The 
NCAs provide assurances that Canadian nuclear exports, including uranium, arc used 
solely for peaceful purposes and vice versa, as the NCAs arc reciprocal. 
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When Canadian uranium is exported, a CNSC exp01t licence and GAC export permit are 
required. At the time of licensing, a Canadian-obligation is placed on the uranium by 
making it subject to the relevant NCA. This obligation remains on the material as it goes 
through the nuclear fuel cycle. 

The Nuclear Non-prol(feration Import and £:\port Control Regulations outline the CNSC 
requirements for an application for a licence to import or export a controlled nuclear 
substance, including uranium enriched in 235U. In addition, an export pennit would be 
required from GAC who administers the Export and Import Permits Act (ElPA) [5], 
which governs Canada's system of export and import controls for military and strategic 
goods and technology, including nuclear and nuclear related dual-use items. In crossing 
borders, approvals are required from the responsible agencies in each country. The 
approvals, or permitting processes, are subject to domestic policy and regulations. To 
help facilitate and streamline this process, the CNSC has established Administrative 
Arrangements (procedures) with our nuclear cooperation partners, including Russia, the 
UK and the US. 

It is important to understand the origin of the uranium \Vhich is being emiched as there 
may be obligations from other countries attached to the material, depending on the 
country of origin. Additional obligations may also be imposed by the country performing 
the enrichment or fuel manufacturing. For example, uranium that is mined in Australia, 
enriched in Russia to produce HALEU, that is exported to the US for fuel manufacturing, 
will have the obligations related to Australia (from the originating uranium) as ,vell as the 
US (from the fuel manufacturing), and could have Russian obligations placed on it (from 
the enrichment), and the Government of Canada will be asked to confirn1 that this 
material will be made subject to each of these bilateral NCAs before the export ,vill be 
authorized by the US. ·when uranium is made subject to a bilateral NCA, Canada 
confirms that it will be used solely for peaceful purposes and tracks the country of 
obligation for reporting purposes while in Canada. This tracking is done through the 
submission of CNSC Inventory Change Documents. 

Nuclear weapon states arc not required by the NPT to accept IAEA safeguards on all 
nuclear activities; however, they have all voluntarily offered certain facilities to be 
eligible for the application of IAEA safeguards. It is therefore important to identity 
which facilities HALEU will be produced in. 

The NCAs consider uranium enriched to less than 20% Uranium-235 as low enriched 
uranium. This would include lIALEU and llALEU fuel products. HA.LEU that might 
come from downblending of high enriched uranium is seen as a win from a non­
proliferation perspective, as it reduces the global stocks ofIIEU. All this said, uranium 
and nuclear fuel products are routinely imported and exported, so no special non­
proliferation complications arc envisioned for HALEU and HALEU fuel products. 

It should be noted that while Canada has NCAs in place with Russia, the UK and US, 
uranium expmted from Canada to Russia to produce HALEU at a facility that is not 
under IAEA safeguards is required to be processed and exported from the Russian 
jurisdiction within 12 months, noting that the tailings can stay in Russia. There is no time 
limit if the IIALEU is produced at a facility that is under IA.EA safeguards. There is also 
no limit on the quantity of uranium that can be shipped. 
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Under the US-Russia suspension agreement, there is a limit on how much material can be 
accepted by the US from Russia. There arc both consumption quotas (for end-use by 
U.S. utilities) as \vell as processing and re-export quotas. If the fuel can be manufactured 
in the US and exported within 12 or 36 months, then it is exempt from the consumption 
quota as long as it does not exceed the 6 million lb. U3Os equivalent limit at any one 
time, as discussed earlier on in the report. 

In most cases the SMR operators or domestic fuel suppliers win apply for the export and 
import licences from the CNSC as well as the export permits from GAC. CNSC licence 
applications and GAC pennit applications (when required) can be submitted well in 
advance of any potential imports or exports as long as the information required for the 
application is known. \Vhile the applications can be submitted to the CNSC and Global 
Affairs in parallel, they make independent decisions. Assuming the application is 
complete, it nonnaUy takes up to six weeks (30 business days) to obtain a CNSC import 
or export licence, and up to eight weeks ( 40 business days) to obtain a GAC pennit. It 
should be noted that if fuel is US obligated and is intended for subsequent export, then 
the time for the US to grant consent could take up to a year. It is recommended that the 
Utilities engage in discussions with Nuclear Fuel shipping companies \vhen developing 
their overall plan. 

6.0 TRANSPORTATION OF HALEU AND HALEU FUEL 
PRODUCTS 

HAL EU can be obtained from Russia in a variety of forms. Different fuel t)1Jes use 
different forms. It should be noted that ,vhile Canada currently possesses facilities to 
convert U3Os. to UF6 which is needed for the enrichment process, it docs not currently 
have facilities to rc-conve11 the enriched UF6 back to U3Os, or to UO2 for fuel pellet/rod 
production. or to UF 4 for production of uranium metal. 

Enriched fuel must be shipped in transport packages that are certified and approved in 
both the country of origin and receipt. As per IAEA Safety Standards Series SSR- 6, 
Regulationsfi.w the Safe Transport ofRadioactive Jfaterial [6], transport packages have 
capacity limits and must be ce11ificd for a specific activity and fuel form. Follo\ving the 
IAEA regulations has allowed for the international community to hannonizc transport 
regulatory requirements. 

For HALEU in the form ofUF6, DAHER-TU is developing a new version of the DN30 
overpack to support HALEU production and packaging for the transport ofUF6 with 
enrichments ofup to 20 \vt.% 235U. A design dedicated to a higher limit of 20 wt 235U 
has a payload of up to 1250 kg UF6. The plans for licensing this package in the U.S. are 
unclear. It is important that this transport package design also be ce1tificd for use in 
Canada by the CNSC. 

The TNBGC-1 transport package design F /313/B(U)F-96 (Rev. Lbj) has been certified by 
the CNSC (Certificate CDN/El 77/-96 (Rev 11 )) and the certification is valid up to March 
0 I, 2024 [7], however an amendment would be required to transport HAL EU. In 
addition, the capacity for HALEU is quite limited implying that it is impractical for the 
large quantities of HALEU required to be transported in the case of a grid sized reactor. 
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The OPTIMUS-L transportation package is also under evaluation in the US [8]. 

For small quantities of HALEU for lab use originating from the US DOE that might be 
used for qualification purposes at CNL, the Nl\'SA Y-12 group uses the ES-3 IOO 
package. The Canadian package design certificates are valid until July 31, 2025. 

Based on the above information, for grid sized reactors requiring large volumes of 
HALEU fuel, there are two approaches that can be pursued, 

• Transport HALEU in the form of UF6. noting it will need to be re-converted at 
the fuel manufacturing facility, and/or 

• Work with the manufacturer to modify one of the existing packages to have it 
certified for transporting much larger amounts of U3O8 or UO2 HALEU, noting 
the additional cost and schedule required. 

Recognizing that the higher levels of 235U in HAL EU pose additional risks, such as 
security and criticality control, above that associated with CANDU fuel bundles or 
Pressurized \\later Reactor (P\VR)/Boiling Water Reactors (BWR) fuel assemblies, a 
safety case \vill need to be prepared for the rnanufactured HALEU assemblies, or other 
final fuel form/core to detennine the extent of the specific requirements around transport. 
Assuming the fuel is likely to be initially manufactured in the US, this will involve 
regulators in both countries. It is recognized that the industry will need to engage with 
recognized fuel service and transport companies such as Tam, Edlow, or Orano, etc. to 
assist in this area. 

In Canada such shipments fall under Class 7 of Transpo1i Canada's Transportation of 
Dangerous Goods Regulations [9]. They also fall under CNSC's Nuclear Safety and 
Control Act [10] and are regulated under the Packaging and Transport of Nuclear 
Substances Regulations [11], which in turn is in alignment with IAEA Safety Standards 
Series No. SSR-6, Regulations for the Safe Transport of Radioactive Material [6]. 
Transport Canada and the CNSC cooperate in regulating the transport of nuclear 
substances through a Memorandum of Understanding (MOU) [ 12]. 

Transport of category l, II or III radioactive material, as defined in the CNSC Nuclear 
Security regulations, requires a certified transportation package in both the country of 
origin and receipt. Initial certification of a ncvv transportation package is performed in 
the county in ,vhich it has been designed. It can be subsequently endorsed or approved 
for use in another country. Significant effort needs to go into the design, analysis and 
testing of transportation packages to meet the regulations. If a transportation package has 
been designed in the United States, then either the US-Nuclear Regulatory Commission 
or the US Department of Energy perfonn the technical assessment and certification. If 
the shipment is international, the US - Department of Transport issues the ce1iificate with 
either the US-NRC or US-DOE certificate attached to their certificate. lt is estimated that 
a response to an application could be expected within one year. The subsequent timing of 
certification depends on the completeness and complexity of the application, as vvell as 
the extent of follow up questions. 

CNSC document RD-364, Joint Canada - United States Guide for Approval of Type 
B(U) and Fissile Material Transportation Packages [13], outlines the process required to 
obtain certification or endorsement of transportation packages of radioactive material 
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,vithin the US and Canada. For transportation packages certified in the US, CNSC 
review of an application for endorsement is normally completed ,vithin a one year period 
for a new package, six months for an amendment to an existing design, and 3 months for 
a straight renewal. It should be noted that for a new transportation package some reviews 
can be done in parallel but the approval in the second country can not be granted until it 
has been completed in the country of original design. 

Nuclear substance must be transported in CNSC certified packages that are designed, 
tested and certified for the nuclear substances to be transported, with consideration for 
their activity and physical and chemical properties. Further, the user of the ce1iified 
package is required to be registered with the CNSC before they can use the package. 
Registration to use a certified package confirms that the user of the package has the 
proper instructions to prepare the package for transport. CNSC and Transport Canada's 
regulations also require that anyone involved in transport of radioactive materials have 
the necessary programs in place and are trained to can-y out their duties. 

As part of preparing an application for a licence to transport a proponent must have an 
approved security plan. CNSC Regulatory document REGDOC-2.12-3, Version 2, 
Security of Nuclear Substances: Sealed Sources and Category I, II and 111 Nuclear 
Material [14], outlines how to prepare and submit a written transportation security plan 
that meets the requirements of section 5 of the Nuclear Security Regulations. It is 
expected that a review of the licence to transport application can be performed by the 
CNSC Transport Division ,vithin 20 business days provided that the security plan has 
already been approved. 

7.0 HALEU BANK 

It should be noted that HALEU could be ordered directly by a Utility on a per project 
basis or the industry might consider establishing a HALEU bank with storage at a facility 
like CNL. Such a bank could provide benefits such as an increased likelihood of 
availability to meet the demand and potential discount pricing, however it would only be 
practical ifthere were several large (grid sized) projects with a real line of sight to 
deployment. Appendix III provides additional information on this lIALEU bank option. 
It is recommended that the industry should jointly discuss the potential interest and 
details surrounding the establishment of a llALEU bank. 

8.0 RISKS ASSOCIATED WITH THE ABILITY TO 
SUCCESSFULLY INTRODUCE HALEU FUEL AND FUEL 
PRODUCTS FOR USE IN CANADA 

The primary risk identified is meeting the timelines to suppo1i the envisioned grid sized 
projects given the cunent capacity limitations due to the limited sources of HALEU. 

Secondary risks include: 

• Potential competition for HALEU given the limited source of supply and 
manufacturing capacity. 

• Availability of ce11ified transpmi packages depending on the form of HALEU 
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• Availability oflicenced manufacturing facilities for certain HALEU fuel product 
forms. 

9.0 RECOMl\/IENDATIONS FOR UTILITIES 

1. Explore potential for capacity limitations from TENEX from dmvnblending, or 
upgrading the capacity of their facilities, potential for US production, and/or potential 
benefits and costs for establishing a HALEU bank. 

2. Establish a dialogue with the various federal agencies on a project specific basis 
regarding the specific plans for HALED, including confirming industries 
understanding of the application of the US quotas on import of enriched uranium 
from Russia 

3. Investigate secondary risks associated with each project and the specific form of 
HALEU and fabricated fuel product. 

10.0 CONCLUSION 

Many of the SMR designs currently being pursued in Canada use HAL EU fuel. HA LEU 
is not currently available within Canada and will therefore need to be purchased from a 
foreign country and exported. The final fuel fom1 will most likely need to be fabricated 
initially in the US and then imported to Canada. 

There are no Policy or legal inhibitors to the introduction of HALEU fuels in Canada for 
power reactors (SMRs) hmvevcr there are logistical supply challenges that could 
potentially impact the timelines for deployment. It must be stressed that while this report 
provides valuable information, each organization planning to use HALED fuel \Vill need 
to conduct specific detailed discussions vvith the relevant Federal agencies and 
departments regarding the specific aspects of their project. 
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APPENDIX I 

HALEU Supply Situation 

This appendix identifies current enrichment situation in the US and potential plans for 
HALEU. 

• USDOE funding of Centrus and the America Centrifuge Project for a pilot 
project: 

o 900 kg production by the end of 2022 for use by DOE, with initial 
production of about l MTU thereafter. 

o Could have up to 10 MTU/YR capacity by 2026 if they have the 
appropriate level of investment from the US government or other sources. 

o Unclear ,vhat happens without investment after the pilot program is 
complete in 2022. 

• UREN CO claim ability to produce 3-6 MTU/Y with 2 years signal of commercial 
demand provided they have the necessary level of investment. 

• USDOE may release legacy spent fuel (naval cores or EBRII) for use by 
commercial US market (unlikely could be used in Canada due to residual fission 
products in the fuel) 

• USDOE is processing spent EBR-II fuel to create about IO MTU ofHALEU for 
use at the Idaho National Laboratory site. About half of this has already been 
allocated to an advanced reactor developer. DOE may consider processing other 
material to produce HALEU if funding is available. However, it is expected that 
projects in the US would have priority access to this material. 

• In December 2020, the Energy Act of 2020 [15] ,vas enacted in the US. This la,v 
contains an "Advanced Nuclear Fuel Availability" section that instrncts DOE to 
establish a HALEU program with the provisions outlined below. In order for 
DOE to execute this program, funding will have to be provided separately by 
Congress in annual appropriations bills. Funding ,vas not provided for fiscal year 
2021 which ends on September 30, 202 l. 
• DOE shall develop, in consultation with the NRC, criticality benchmark data 

to assist the Commission in the licensing and regulation of fuel and 
enrichment facilities 

• By January 1, 2024, DOE shall support commercial submission ofHALEU 
transportation package designs to the NRC 
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• DOE shall consider options for acquiring or providing HALEU from a 
stockpile of uranium owned by the Department, or using enrichment 
technology. Potential sources include: 

o High-enriched uranium that is downblended to become HALEU 
o HALEU that is produced by DOE research, development, and 

demonstration activities 
o HALEU that is produced in the United States by either 1) a United 

States-owned commercial entity operating United States-origin 
technology; 2) a United States-0\vned commercial entity operating a 
foreign-origin technology; or 3) a foreign-mvned entity operating a 
foreign-origin technology 

• Not later than 1 year after the date of enactment of this Act, and biennially 
thereafter, DOE shall conduct a survey of stakeholders to estimate the quantity 
of HALEU necessary for domestic commercial use for each of the 5 
subsequent years 

• DOE shall establish a consortium with entities in all parts of fuel cycle 
• Not later than 3 years after consortium is formed DOE shall have the 

capability to acquire and provide ILALEU to members of the consortium not 
later than January l 2026. 
The program shall expire on the earlier of a) September 30, 2034; or 
b) 90 days after the date on ,vhich HALEU is available to provide a reliable 
and adequate supply for civilian domestic advanced nuclear reactors in the 
commercial market 

Demand in the US 

• Natrium (US) MOU with Centrus, backed by USDOE under the Advanced 
Reactor Demonstration Program (ARDP), for available capacity until 2026 and 
beyond [16] 

• ARC-100 MOU for supply of HA LEU from Centrus [ 17] 
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APPENDIX II 

Concept of a Central HALEU Bank 

Infom1ation has been collected from leading SMR reactor vendors in Canada to develop 
projections on High-Assay Low-Enriched Uranium (HALEU) demand over the coming 
decade to 2035. The following summarizes this input for projected HAL EU 
requirements in metric tons of uranium (MTU) by year over in aggregate to protect the 
confidential information of individual vendors. 

The following infonnation was requested from all vendors active in Canada who may 
have HALEU needs: 

l. Up front qualification and research needs, 
2. First core load, 
3. Fuel needs per year to support a single unit, 
4. Enrichment level %Uruanium-235, 
5. Projection of #of units added by year based on your conservative deployment and 

commercialization scenario. 

Individual vendor responses have been anonymized and the compiled information is 
presented belo,v for inclusion in the paper. 

It is understood that this infonm1tion is a crucial input to inforn1 government funding and 
policy decisions that may be required to enable the successful large-scale deployment of 
SMRs in Canada. 

Assumptions: 

Vendors have identified specific enrichment needs. In some cases, the need is for 
19.7Y% in others the need is a lower percentage of 235U. The numbers presented belO\v 
have been converted to a consistent 19. 7 5% enrichment for the purpose of comparison. 
Vendors publicly acknowledging fuel enrichment levels less than 5% were not contacted 
as part of this data gathering as this feedstock materials is available commercially 
through established supply chains. 

Scenarios: 

Scenario l presents annual and cumulative quantities of 19.75% enrichment normalized 
to initial deployments (in some cases a single plant has multiple units) infonned by both 
vendor data and conservative deployments envisioned by Canadian utilities. This data 
includes refuelling if ,vi thin the timeframe presented. 

Scenario 2 presents annual and cumulative quantities of 19.75(% enrichment needed as 
provided by the vendors and including their projections on deployment schedules and 
numbers of units anticipated in Canada. Note: these values have not been filtered or 
adjusted and are used as provided by the vendors. 
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Scenario 1 - Initial Deployment Projection 

Scenario I presents annual (year by year) and cumulative quantities normalized to initial 
contemplated deployments (in some cases a single plant has multiple units). This 
projection is informed by both vendor data and conservative deployments envisioned by 
Canadian utilities. This data includes refuelling if within the timeframe presented. 
Table Al represents data converted to 19.75%) equivalent. Vendor supplied projections 
beyond this initial deployment projection is included in Scenario 2. 

Table A.l: Estimated Annual Requirements for High Assay Low Enriched Uranium 
(Metric Tons U/yr) for Initial Deployment in Canada 

Annual Cumulative 
Enrichment 
(1/o 19.75% 
Year Metric Tons U 

2021 1.12 1.12 
2022 0.55 1.67 

2023 0.50 2.17 

2024 2.77 4.94 

2025 1.61 6.55 

2026 17.55 24.10 

2027 1.50 25.60 
2028 1.50 27.10 

2029 1.50 28.60 

2030 1.50 30.10 
2031 4.52 34.62 

2032 3.11 37.73 

2033 3.00 40.73 

2034 5.77 46.50 
2035 4.61 51.11 

US projections arc documented in a letter from NEl to the US DOE [18]. 

Notes: 

• Individual vendor data held confidential by CNL Aggregate values reported 
here. 

• The material needs listed above are in metric tons of uraniurn per year. 
• The year the material is needed is for fuel fabrication. Insertion in the reactor 

and reactor operations will occur in a later year. 
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Scenario 2 - Vendor Projections 

Scenario 2 presents annual (year by year) and cumulative quantities of 19.75<% 
enrichment as provided by the vendors and including their internal projections on 
deployment schedules and numbers of units anticipated in Canada. Note: these values 
have not been filtered or adjusted and are used as provided by the vendors. 
Table A.2 represents data converted to 19.75%) equivalent using the vendor supplied 
projections on number of units and timings. 

Table A.2: Estimated Annual Requirements for High Assay Low Enriched Uranium 
(Metric Tons U/yr) in Canada using Vendor ProJections 

Annual Cumulative 
Enrichment 
(1/o 19.75% 
Year Metric Tons U 

2021 1.12 1.12 
2022 0.55 l.67 
2023 4.90 6.57 
2024 10.37 16.94 
2025 17.61 34.55 
2026 36.75 71.30 
2027 21.70 93.00 
2028 21.70 114.70 
2029 41.80 156.50 
2030 26.00 182.50 
2031 36.82 219.31 
2032 38.71 258.02 
2033 54.39 312.42 
2034 105.22 417.63 
2035 122.05 539.69 

US projections are documented in a letter from NEI to the US DOE [18]. 

Notes: 

• Individual vendor data held confidential by CNL. Aggregate values reported 
here. 

• The material needs listed above are in metric tons of uranium per year. 
• The year the material is needed is for fuel fabrication. Insertion in the reactor 

and reactor operations will occur in a later year. 
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APPENDIX III 

Concept of a Central HALEU Bank 

In the event there is a clear line of sight of a few grid sized projects requiring HALEU 
fuel, then provided necessary contractual agreements are in place, a bulk order for 
HALEU could be made and the HALEU stored for subsequent use at a liccnced facility 
such as CNL. This could have the advantage of increasing the likelihood of availability 
when needed and possible pricing advantages of a bulk order. Such a bank is envisioned 
to be in efl:ect for only a few years, hence there would be a dearly defined timeline. 

The concept assumes the participants would deposit a sizable down-payment and payout 
when the HALEU is needed, however a large Utility such as OPG would take the lead 
and backstop the overall financial commitment. There \VOuld have to be additional 
interested Utilities in Canada, although potential Utilities from the US could be 
considered. 

While it would simplify the ordering, transport and storage if all the participants agree to 
purchase the same form of HALEU, this would not strictly be required. The group would 
also need to agree on the degree of enrichment, noting it could be possible to down blend 
a higher enrichment at the storage facility. 

A logical place for the HALEU bank to be located would be CNL as they are an existing 
lieenced facility and familiar with handling, monitoring and safeguarding higher levels of 
enriched uranium. The exact location at the site where the HA.LEU would be stored 
would depend on the amount that is needed to be stored, noting the bank could be of 
significant volume (many metric tons). 
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Reactors which was released this past Monday March 28, 2022 by the governments of Ontario, 

Saskatchewan, New Brunswick and Alberta. The Plan itself is 60 pages so this one-pager is a very high 
level overview of some of the key points. 
Laura 
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Issue: Release of A Strategic Plan for the Deployment of Small Modular Reactors on March 28, 2022. 

Context: The governments of Ontario, Saskatchewan, New Brunswick and Alberta have agreed to a joint 
strategic plan outlining the path forward on small modular reactors (SM Rs). The report, entitled 

=~='--'---'~-'--"'-'---"-'""--"""'""'-'-"--''--'--'--"-=-'-''--"'-'---"'-'-''-'='---'-'-'=='-"'-'---C-==~ (the Report) highlights how SMRs can 
provide safe, reliable and zero-emissions energy to power a growing economy and population, while 
creating new opportunities to export Canadian knowledge and expertise around the world. 

The Report identifies five (5) key priority areas for SMR development and deployment: 

1. Positioning Canada as an exporter of global SMR technology by propelling three separate 
streams of SMR development, covering both on-grid and off-grid applications. 

2. Promoting a strong nuclear regulatory framework that focuses on the health and safety of the 
public and the environment while ensuring reasonable costs and timeHnes. 

3. Securing federal government commitments on financial and policy support for new SMR 
technologies that would lead to vast economic benefits across the country and help meet our 
emissions reduction targets. 

4. Creating opportunities for participation from :Indigenous communities and publk engagement. 
5. Working with the federal government and nuclear operators on a robust nuclear waste 

management plan for SM Rs. 

Background: Since December 2019, Ontario, New Brunswick and Saskatchewan have been working 
together to advance SMRs in Canada through an inter-provincial Memorandum of Understanding 
(MOU). Alberta joined the MOU in April 2021. 

The Report builds on the provincial power utilities' requested by the provinces as 
part of the MOU, which concluded that SMR development would support domestic energy needs, curb 
greenhouse gas emissions, and position Canada as a global leader in clean technologies and the fight 
against climate change. 

Considerations: New Brunswick is focused on Stream 2 - two fourth-generation, advanced SM Rs that 
would be developed in the province. ARC Clean Energy is targeting to be fully operational at the Point 
Lepreau nuclear site by 2029, and Moltex Energy will have both its spent fuel recovery system and 
reactor in operation by the early 2030s, also at the Point Lepreau site. 

The Report indicates that Stream 2 can create the following economic benefits for Canada for 
demonstration units in New Brunswick: 

• Average of 1,458 direct and indirect jobs per year; 
• $2.15 billion positive impact on GDP (i.e., direct and indirect); and 
• $198 million in increased government revenue. 

With the opportunity to expand this through a fleet of Canadian and globally exported units to 
2060 of: 

• Average of 17,900 direct and indirect jobs per year; 
• $59 billion positive impact on GDP (i.e., direct and indirect); and 
• $5.2 billion in increased government revenue. 
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Executive Summary 

BAC!<(HH:JUND 

2021 has witnessed the global climate change crisis 
reach a critical inflection point requking coordinated 
radical action as we move closer and closer toward 
the irreversible juncture set for 2050. Most recently, 
with the outcomes of COP26, Canada's ongoing 
commitments to contribute to globail decarbonization 
have generated chaUenges, and have also spurred 
economic opportunities. Since the 2015 Paris Accord, 
the Government of Canada has invested $60 bilHon 
toward dean and green inHiatives, with an additional 
investment of $15 bi!Hon for Canada's strengthened 
climate plan 1 - investment which is expected to 
increase in support of :increased commitments .. New 
Brunswick has traditionally been entrepreneurial and 
adept at taking measured risks to capitalize on 
economic and industry developments. This capability 
and ecosystem of support are crucial to maximizing 
the opportunity presented by this global crisis. 

New Brunswick is well-positioned to emerge as a 
leader on the nation's stage to significantly reduce 
Canada's emissions. As outlined in the 2018 New 
Brunswick Climate Change Act, it is the objective 
of the Government of New Brunswick to drive 
reduction of emissions to a maximum of 1 D. 7 
megatons in 2030 and 5 megatons in 2050. 

l-l!Hi ~)' f".(::<'.JN)J'll( Go,:1>.rrJ'1f'ill't Df C<!rnld.'I ;lf,' S 

Pkm P~)Qt"-w R.i1::1:,,·t a1:.1J, Gi,v•~'\f~l-~1,1 or t~;-1111,• e.-1,~'Hil~"- 20'}'() 

Based, on work to date, New Brunswick enjoys a "head 
start" in the race to decarbonization, decreasing emissions 
by 35% as compared to 2005 levels, based on the most 
recent measures in the 2020 NB Climate Change Action 
Plan Progress Report. New Brunswick has exceeded its 
2020 targets at 13 .. 2Mt currently produced, representing a 
reduction leve:i leading the nation. 

There are diverse goals set out in the 2018 Climate 
Change Action Plan, with priorities related to 
decarbonization and the transition to a clean and green 
economy, ineluding: energy resiliency, climate change 
adaptation and mitigation, investment attraction, and 
local company growth, aH while ensuring 
competitiveness in critical sectors and utilities. 

Today, while bilateral discussions occur between GNB 
departments, agencies, and other stakeholders on a 
siloed and project-by-project basis, there is an 
opportunity to apply a more whole-of-province approach 
to strengthen the provincial position, better align and 
prioritize, and maximize the benefits related to 
transitioning to a clean and green economy. The most 
significant determining factor for success is the New 
Brunswick stakeholder's ability to collaborate, 
operationalize, and execute as a single system. 

PROJECT OVERVl,EW 

Beginning in September 2021, Mariner was engaged to 
faciHtate consultations with key Provincial stakeholders to 
define and assess the current state of clean and green 
initiatives across the Province and investment 
opportunities. Based on extensive consultations across 
over 30 stakeholders, Mariner: 

~ Developed a detaiied inventory of all ongoing and 
nascent projects and initiatives across the Province 
related to transHioning to a clean and green 
economy; 

,. Based on our findings, assessed and validated with 
•~l 

stakeholders a prioritized list of crHical path 
projects aligned to investment opportunities and 
focus areas to accelerate our path to clean and 
green economy; and, 

-- Developed a set of go-forward recommendations 
~ to align Provincial stakeholders and to develop a 

whole-of-government approach to drive 
transformational change and capitalize on 
opportunities to transition to a clean and green 
economy within the province of New Brunswick. 

The purpose of this document is to provide a summary of high-level observations, key findings, and 
a set of recommendatkms to assist New Brunswick on its path toward a clean and green economy. 

4 
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Engagement Scope & Approach 

From September to December 2021, Mariner's scope of work was completed in four (4) phases with extensive stakeholder engagement to 
identify opportunities for investment, to achieve 2030 emissions targets, and to drive New Brunswick's transition to a clean and green 
economy. 

PIUS E 1 

Discover & 
Assess. 

;:::.,:: 

1f 

(0 Through more than 25 
interviews, Mariner 
consulted with GNB 
departments, agencies, 
utilities, industry 
associations, and 
community and project 
proponents. 

This included interviews, 
breakout sessions, and 
action team meetings of 
over 25 stakeholders. 

PHASE 2 

Analyze & 
Evaluate. 

✓ 

Identified three (3) high 
potential opportunities (themes 
& projects for prioritization) 

Documented over 20 "medium 
to high impact" projects, at 
various stages with specific 
private sector proponents 

Captured 25 idea-stage and 
early-stage initiatives that are 
related to clean and green 
economic and environmental 
priorities. 

PHASE 3 

Validate Findings & 
Priority Opportunities. 

(0 Performed a deep-dive 
on high potential 
opportunity projects 
(~20) & consultations 
with select stakeholders 

t.::;:,, Validated findings, 
'-,,, opportunities, enablers 

and roadblocks with 
stakeholders through 
focus groups and 
facilitated sessions (6 
sessions involving 20+ 
stakeholders). 

PHASE 4 

Recommendations & 
Roadmap. 

(~J Developed a final report of 
key findings and go-forward 
recommendations, to be 
shared with stakeholders. 

8 Prepared for alignment 
activities in January 2022. 
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Current Situation - Setting the Stage for Growth. 
What's happening in Canada and in New Brunswick. 

There is a window of opportunity to drive economic development while ensuring 
New Brunswick continues to demonstrate leadership in decarbonization. 

Full implementation of the Pan­
Canadian Framework and A 
Healthy Environment and a 
Healthy Economy wrn bring 
Canada's 2030 emissions to at 
least 31 percent below 2005 
levels 

Since 2015, Canada has 
invested roughly $60 
billion toward climate action and 
clean growth. Building on these 
recent investments, Budget 
2021 proposes to provide 
$17.6 billion. 

• There is a successful and growing model for collaboration in developing the Small 
Modular Reactor (SMR) cluster that has been able to take advantage of the wealth of 
knowledge and expertise in the nuclear industry, one (1) of only three (3) provinces in 
Canada with this ability, and one (1) of four ( 4) that have signed onto an inter-Provincial 
Memorandum of Understanding MOU on SM Rs. By leveraging the knowledge and lessons 
learned by those leading the work in that space, New Brunswick can accelerate its efforts 
around the biggest opportunities that represent both decarbonization and economic 
development 

■ New Brunswick has natural advantages in and surrounding its ports, in both Saint John 
and Belledune. By leveraging the existing infrastructure, repurposing elements as needed 
over time, and building on the thriving transportation industry, the province can build on an 
attractive platform for growth. 

This project aims to shine a light 
on the "big opportunities" for New 
Brunswick, so we may take full 
advantage of the opportunity to 
create meaningful growth and 
prosperity in the changing 
landscape in front of us. 

A whole-of-province 
approach will align key 
stakeholders around the 
opportunity to ensure we 
are informed, aligned, and 
coordinated. 

• Repurposing our assets that make us unique will be key - from a 
skilled workforce with a high percentage of building trades 
representation, to a natural gas pipeline that can be leveraged for the 
exciting opportunities hydrogen represents. 

• What we have learned is this: while there may have been challenges in 
the past with coordinated collaboration around key opportunities and 
clusters, the stakeholders involved in this process are indicating they 
are ready. 

■ New Brunswick is poised for meaningful growth given our advantages .. 
Now is the time to create clarity and alignment around the big 
opportunities so we can better prepare ourselves to take advantage of 
the Clean and Green Economy, and to be a strong player at the regional 
table to increase our footprint on the world stage. 
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& 
The scope of consultations and identifying and selecting projects that will ensure new Brunswick can capitalize on the clean and green 
economy. 

• © M nrir;or Prnirwrs !r~c. 2022 All Rigr'ts 

Decarbonization. The New Brunswick Climate Action Plan is both broad and deep 
in its recommendations. It covers potential opportunities for decarbonization that 
New Brunswick must explore to meet and exceed longer term 2050 targets. Many 
of these projects and initiatives have been considered in this report. 

NB Strengths. As a small province with limited financial and human resources, it is 
critical that we focus our efforts based on our strengths, and leverage successful 
investment opportunities and lessons learned across clusters and industries. 
Stakeholder discussions included consideration on our strategic advantages as a 
province, and are part the evaluation criteria. 

Economic Impact. Through discussions and validation with individual project leads 
and enablers, the economic impact was included as part of the evaluation criteria 
where possible. In many cases, the details on the quantitative data was not 
available, but through consultation, economic impact was estimated. 

000775 



To ensure validity and prioritize projects, Mariner evaluated each project identified against evaluation criteria to qualify priority projects for 
the roadmap. 
Based on the :inventory of projects identified through stakeholder consultations, Mariner 
worked to analyze and rank projects based on comprehensive evaluation criteria. 
Mariner used the criteria to evaluate critical:ity of projects and earmark key 
transformational and economical:ly-significant projects that were then prioritized :into a 
focused Hst from the full inventory of 47 projects,. narrowed down to 22 priority 
opportunities. 

lmp:lementation Timing 

This set of criteria indicates when the 
project is expected to be imp:lemented, 
rive or operational, and arigned to short, 
medium, and long-term milestone targets 
from the NB Climate Action Plan 2018. 

Opportunity Maturity 

The maturity of each opportunity is based 
on multiple factors including maturity of 
proponent, technology, sales cycle, 
financials, market readiness, and other 
known risks, These priority projects are 
mature, will be anticipated high impact, and 
are aligned to one ( 1) or more clusters. 

• © M nrir;or Prnirwrs !r~c. 2022 All Rigr'ts 

Long Term-
2031-2050 

- Medium-
2025-2030 

- ShortTerm-
2021-2024 

Low-
Conceptual Opportunity 

- Moderate-
Developing Opportunity 

High-
Mature Opportunity 

While there were three (3) main criteria - Readiness, Cluster, and Impact - others 
included timeframe, decis,ion stage of project, overall change of success, NB Supply 
Chain opportunities, and more. The top three (3) criteria and rankings are outlined 
below. 

IE II J.li ll!HU!I I'll illHl ill! ti! Ill.! I I'll II ti! ill ill! 

Environmental Impact 

Does it help New Brunswick meet the 
greenhouse gas reduction targets? 
Evaluation criteria ranges from net 
increase (contributing to CO2e), net 
neutral. to mild, moderate, and high 
reduction. 

Economic Development Impact 

Does it offer the potential of 
economic development and/or 
represent a strategic advantage for 
New Brunswick? 

Net Increase -
contributes to C02e 

Net Neutral/Mild Reduction -
Minimal change 1n C02e <10kt 

- Moderate Reduction -
CO2e reduction 10-50kt 

--

Large Reduction -
CO2e reduction> 50kt 

Net Economic 
Loss 

Net Neutral/ Mild Positive 
Impact 

Moderate Positive 
Impact 

Large Positive 
Impact 

GHEEh ROi->..D 

0 
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Clean & Green Clusters 
Based on our preliminary assessment, the key projects were classified across these six (6) high potential opportunity areas. 

Small Modular Reactors. 

Nuclear power generators do not produce 
direct carbon dioxide emissions. Advanced 

SM Rs will be manufactured in factories 
and transported to sites, both within 

Canada and for export. 

Hydrogen. 

Hydrogen can be used as a fuel alternative for 
transportation, in power generation, and can be burned 

on its own or blended with natural gas to heat residential 
and commercial buildings or provide high-grade heat for 

industrial processes. 

Bioenergy. 

Bioenergy is a renewable energy 
source, derived from biomass, which 

can be used to produce transportation 
fuels, heat, electricity and products. 

Geographic - Saint John. 

The Saint John region highlights include large industry, 
deep, cold-water port, energy. forestry, aquaculture, and 

nuclear industry leadership, municipal utility, rail 
infrastructure. skilled workforce, and university/college 

knowledge cluster. 

Heating & Storage. 

Electro-thermal energy storage system is a critical enabler 
to alternate energy sources. It collects and stores energy for 
long durations from any power generation source, enabling 

reliable and predictable operation of the grid. 

Geographic - Belledune. 

The Belledune region is highlighted by its high-capacity port 
and supporting energy and forestry industry infrastructure, 
skilled wor·kforce, gateway to the north of the province, and 

the imminent requirement to transition the existing coal 
plant to an alternate technology. 
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Clean & Green Clusters I Small Modular Reactors 

Small Modular Reactors 

The SMR cluster represents a significant and 
well-developed opportunity for New Brunswick 
at this time. 

There is a team in place actively moving these 
opportunities forward. Roles and 
responsibilities are clearly defined, and much 
progress has been made in creating an open, 
transparent and collaborative stakeholder 
engagement process, including First Nations. 
Focusing effort in this cluster has resulted in 
forward momentum. 

There is an oppotiunity to leverage the lessons 
learned from this cluster to create the 
environment for success in other key clusters. 

• Small Modular Reactor, ARC-
1'000- ARC Clean Energy. 

Phase 2 (2020- 2023) includes a 
preliminary design, validation of 
cost estimates, and scoping fuel 
supply. Phase 3 (2024 - 2026) 
involves procurement orders and 
licensing and approval. The final 
phase, (2027 - 2030) covers the 
construction ofthe ARC-100. 

Small Modular Reactor, Moltex 
SSR - Moltex. 

This project is to license and 
construct the firs! of a kind (FOAK) 
waste-burning reactor in New 
Brunswick. 

• Small Modular Reactors, 
Manufacturing, Nth of a Kind -
ARC Clean Energy & Moltex. 

Due to sim pl icily of design, and 
being designed in Canada, the 
supply chain for SMR's can be 
largely centered in New Brunswick 
and in Canada. There is great 
potential to benefit from the export 
market 

t~,,0·n~r.;,d11{ A.li,;.i:nrtwr·:t 
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Expected 
Timing 

Medium-term 
(2025-2030) 

Long-term 

Long-term 

Environ mental 
Impact 

Large 
Reduction 

Large 
Reduction 

Net 
Neutral/ Mild 

Reduction 

Economic 
Impact 

Large Positive 
Impact 

Large Positive -
Impact 

Large Positive 
Impact 

12 

Opportunity 
Maturity 

High 

High 

Moderate 
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Clean & Green Clusters I Bioenergy (1/2) 

Bioenergy 

A number of potential opportunities were 
brought forward through stakeholder 
discussions. 

The interest for New Brunswick in this cluster is 
broad, given our strength in forestry, 
aquaculture, and agriculture. 

However, there is a lack of transparent and open 
information across the system, limiting our ability 
to have meaningful conversations that could lead 
to investment decisions. 

RN G Production & Distribution 
Project - Uberty Utlllties. 

The details of this project are not -
readily available at this time, as the 
project confidentially is in the proposal 
phase. 

RN G from Waste-Water Project -
Liberty Utilities & TransAqua. 

The details of this project are not -
readily available a! this lime, as the 
project confidentially is in the proposal 
phase. 

Early-Stage Alternative Energy 
Sources for Marine Sector 
Investment Attraction Project -
Maersk. 

The proponent is in the I ogistics 
industry and has been working with 
Invest in Canada to identify alternative 
energy sources. Their primary focus is 
on liquid fuels that are either available 
today or that oou Id be accessed 
before 2030. 

Blofuel Production Plant - Secure 
Energy, Indigenous Canadian 
Energy (ICE), ROME & Active Energy 
Group. 

Proponents are co-developing multiple 
solid biomass fuel plants in Belledune. 
The proposed technology would 
convert wood biomass to a high 
ener~JY r-eplacernent for coaL 

t~,,,·n~r.;,dw A.li,;.i:nrtwr·:t 
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Expected 
Timing 

Short 

Short 

Environ mental 
Impact 

-

-
-

Large 
Reduction 

Net 
Neutral/Mild 
Reduction 

Moderate 
Reduction 

Large 

Reduction 

Economic 
Impact 

Mild Positive 
Impact 

Mild Positive 
Impact 

13 

Opportunity 
Maturity 

- High 

- Moderate 

Low 

- Large Positive - Moderate 
Impact 
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Clean & Green Clusters I Bioenergy (2/2) 

Bioenergy (Cont'd) 

A number of potential opportunities were 
brought forward through stakeholder 
discussions. 

The interest for New Brunswick in this cluster is 
broad, given our strength in forestry, 
aquaculture, and agriculture. 

However, there is a lack of transparent and open 
information across the system, limiting our ability 
to have meaningful conversations that could lead 
to investment decisions. 

Biochar Project A - Airex 
Energy. 

A manufacturing plant to take 
waste wood residue and produce 
high energy carbon pellets or 
biochar. This firm is looking at 
starting a biochar and biocoal 
factory in NB. 

Biochar Project B -
SustainAgro. 

This firm aims to convert waste 
forest biomass into sustainable 
energy and agricultural products. 

Biochar Project C - Arbaflame. 

Has developed a commercially 
operating and viable bioenergy 
project and t1as progressed 
several other potential bioenergy 
projects. They have developed 
technology to procluce at scale 
bioenergy related products that 
are wel I suited to offlake markets. 

t~,,0·n~r.;,d11{ A.li,;.i:nrtwr·:t 
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Expected 
Timing 

Environ mental 
Impact 

Economic 
Impact 

Mild: Positive 
Impact 

Mild 
Positivt: lrnpact 

Mild 
Positive Impact 

14 

Opportunity 
Maturity 

dfo8 Moderate 

dfo8 Moderate 

dfo8 Moderate 

000780 



Clean & Green Clusters I Heating & Storage (1 /2) 

Heating & Storage 

In order to enable our grid to be in a position to 
actively and regularly assess alternative 
generation sources, a sustainable solution must 
be found in energy storage. 

In addition to storage, there is oppo1iunity to 
investigate alternative heating solutions including 
offtake and geothermal to take the pressure off 
central electricity solutions and heating oil, which 
will support decarbonization across the province. 

Penobsquis Site - Geothermal 
Park - U berty Utilities. 

Use the former potash mine site to 
build out the required 
infrastructure to allow businesses 
located in the Penobsquis/Sussex 
region to take advantage of 
efficiencies including iow cost. low 
carbon, and renewable heating 
and cooling. 

Thermal Utility (GTU) District 
Heating & Cooling Loop in 
Downtown Saint John - City of 
Saint John. 

The Ctty of Saint John studied the 
feasibility of a district energy 
system to serve buildings in the 
downtown area, These systems 
distribute thermal energy from a 
central facility to heat and cool 
multiple buildings, 

t~,,0·n~r.;,d11{ A.li,;.i:nrtwr·:t 
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Expected 
Timing 

Environ mental 
Impact 

- Large 
Reduction 

Net 
Neutral/Mild 
Reduction 

-
Economic 

Impact 

Moderate 
Positive 
Impact 

Mild Positive 
Impact 

15 

Opportunity 
Maturity 

- :Moderate 

- High 
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Clean & Green Clusters I Heating & Storage (2/2) 

Heating & Storage Cont'd 

In order to enable our grid to be in a position to 
actively and regularly assess alternative 
generation sources, a sustainable solution must 
be found in energy storage. 

In addition to storage, there is opportunity to 
investigate alternative heating solutions including 
offlake and geothermal to take the pressure off 
central electricity solutions and heating oil, which 
will support decarbonization across the province. 

Manganese Mine - Manganese X 
Energy Corporation. 

The Houlton-Woodstock region has a 
manganese/iron deposit. These are 
large low-grade deposits but are 
recognized to be some ofthe 'largest 
known Mn reserves in North 
America: 

Grid-Scale Energy Storage, Molton 
Salt. - Malta. 

Pl ans to build a fu II-seal e grid plant 
capable of storing 1 00MW of energy 
for up to 1 0 hours. 

t~,,0·n~r.;,d11{ A.li,;.i:nrtwr·:t 
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.. 
Net 

Increase 

large 
Reduction 

.. 

.. 

Moderate 
Positive 
Impact 

large Positive 
Impact 

1S 

Low 

allt Moderate 
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Clean & Green Clusters I Hydrogen (1/2) 

Hydrogen 

Hydrogen is emerging as a potential large-scale 
opportunity for our province and our region. With 
regional activity accelerating, the formation of the 
Atlantic Hydrogen Alliance (AHA) is demonstrating 
the need for New Brunswick to become a strong 
voice in the region. 

While opportunities are in the early stages, there is 
significant movement in this cluster. 

With New Brunswick's natural advantages in 
energy industry leadership, transportation 
infrastructure, and strategically-positioned ports, 
New Brunswick is very well positioned to leverage 
this cluster as a key enabler to meeting our 2050 
targets while creating an investment-ready 
environment, leveraging lessons learned from tl1e 
SMR cluster. 

ARC :Energy Hydrogen Project­
ARC Clean Energy, 

The reactor produces high 
pressure steam, which could be 
used to make large quantities of 
ammonia and, in turn, hydrogen, 
another clean energy option. 

Hydrogen Production & 
Distribution Project - liberty 
utilities, 

The details of thl s project are not 
readily available at this ti me, as 
the project confidentially is in the 
proposal phase. 

Hydrogen Research Lab - WPP. 

The proponent is considering 
establishing a research lab in New 
Brunswick around hydrogen. 

Early-Stage Hydrogen 
Investment Attraction Project -
Fortescu. 

This project would be eventually 
looking for 500MW at 100% clean 
power for green hydrogen. 

Expected 
Timing 

Short 

Environ mental 
Impact 

-

-

Large 
Reduction 

Net 
Neutral/Mild 
Reduction 

Large 
Reduction 

Economic 
Impact 

17 

Opportunity 
Maturity 

Low 

Net Neutral/ -
Mild Positive Moderate 

Impact 

Net Neutral/ 
Mild Positive Low 

Impact 

Low 
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Clean & Green Clusters I Hydrogen (2/2) 

Hydrogen Cont'd 

Hydrogen is emerging as a potential large-scale 
opportunity for our province and our region. With 
regional activity accelerating, the formation of the 
Atlantic Hydrogen Alliance (AHA) is demonstrating 
the need for New Brunswick to become a strong 
voice in the region. 

While opportunities are in the early stages, there is 
significant movement in this cluster. 

With New Brunswick's natural advantages in 
energy industry leadership, transportation 
infrastructure, and strategically-positioned ports, 
New Brunswick is very well positioned to leverage 
this cluster as a key enabler to meeting our 2050 
targets while creating an investment-ready 
environment, leveraging lessons learned from tl1e 
SMR cluster. 

Saint John as a Hydrogen Hub -
Greenergy, Port of Saint John, 
Saint John Energy. 

Early discussions with certain 
proponents on the potential 
partnerships and opportunities 
around hydrogen production in the 
SJ region, 

Direct Air Carbon Capture 
Project• - Huron. 

Propose to build at the Port of 
Belledune an air to fuels (A2F) 
plant capable of producing 2000 
barrels/day of zero emission clean 
fuels. 

t~,,0·n~r.;,d11{ A.li,;.i:nrtwr·:t 
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Expected 
Timing 

Environ mental 
Impact 

- Large 
Reduction -

Economic 
Impact 

large Positive 
Impact 

18 

Opportunity 
Maturity 

Low 

- Moderate 
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Clean & Green Clusters I Saint John 

Geographic Cluster-Saint John 

The Saint John region highlights include large 
industry, deep, cold-water port, energy, forestry, 
aquaculture, nuclear industry leadership, municipal 
utility, rail infrastructure, skilled workforce, and 
university/college knowledge cluster. 

This region is particularly well-positioned to enable 
investment in the SMR/Nuclear cluster, as well as 
take a lead role in attracting and developing 
investment in the Hydrogen cluster. 

Further opportunity can be developed through a 
series of pilot projects, leveraging industry 
leadership and infrastructure through the Port and 
beyond. 

7 

• 

Burchill Wind Project - Saint 
John Energy & Natural Forces. 

The creation of a 42MW wind farm 
in Spruce Lake Industrial Park. 

: .. 
Expected 
Timing 

Short 

Environ mental 
Impact 

.. Large 
Reduction 

ADDITIONAL PROJECTS 

Small Modular Reactor, ARC-
100D 

Small Modular Reactor, Moltex 
SSR 

Small Modular Reactors, Nth of 
a Kind 

Thermal Utility (GTU) District Heating & 
Cooling Loop in Downtown Saint John 

t~,,0·n~r.;,d11{ A.li,;.i:nrtwr·:t 

!1ifo:,JUW' 

• Grid-Scale Energy Storage 

• ARC Energy Hydrogen Project 

0 Saint John as a Hydrogen Hub 

Economic 
Impact 

Net Neutral/ 
Mild Positive 

Impact 
.. 

10 

Opportunity 
Maturity 

Moderate 
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Clean & Green Clusters I Belledune 

Geographic Cluster- Belledune 

The Belledune region is highlighted by its high­
capacity port and supporting energy and forestry 
industry infrastructure, skilled workforce, gateway 
to the north of the province, and the imminent 
requirement to transition U1e existing coal plant to 
an alternate technology. 

Key opportunities for Belledune exist in 
streamlining and focusing efforts in repurposing 
the Belledune Generating Station, leveraging 
energy storage and SMR projects to build out 
potential for alternative fuels, while further 
developing enablers to support large-scale clean 
energy and bioenergy investment 

Acadian Peninsula Offshore 
Wind Power Project - ACOD. 

Potential offshore wind project in 
the Acadi an peninsula region -
Capacity up to 210MW, average 
annual production 800 GWh. 

-
Expected 
Timing 

Medium 

Environ mental 
Impact 

.. Large 
Reduction 

ADDITIONAL PROJECTS 

• Biofuel Production Plant 

G Biochar Project A 

&1111"· Biochar Project B w 

t~,,,·n~r.;,d11{ A.li,;.i:nrtwr·:t 
!1ifo:,JUW' 

• Direct Air Carbon Capture 
Project 

**Refer to Appendix F - Full 
Project Inventory for other 
projects that were identified 
following the initial stakeholder 
discussions 

Economic 
Impact 

20 

Opportunity 
Maturity 

Low 
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During consultations, a key theme emerged between balancing high impact projects for both the long term and short term, and what that 
means for New Brunswick's critical path to clean and green economy. 

tcmg Term (2050) Short-Medium Term (2030) 

.., 
<( 

I-
z 
uJ 
I-
0 
a.. 

I- ■ (..) 

I <( 
a.. 
:a! 

II ■ I l..f."t go, 
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• • 
• • • 

IMPLEMENTATION TIMELINE 

- - -

Small Modular Reactor, ARC-
1000 

Small Modular Reactor, Moltex 
SSR 

Small Modular Reactors, Nth of 
a Kind 

• RNG Production & Distribution 
Project 

• ;@) RNG from Waste-Water Proiect 

• Early-Stage Alternative Energy 
Sources for Marine Sector • Investment Attraction Project 

• • Biofuel Production Plant 

• "'· 
Biochar Project A 

• -Biochar Project B 

• -Biochar Project C 

• Penobsquis Site 

• Thermal Utility (GTU) District Heating & 
Cooling Loop in Downtown Saint John 

• Manganese Mine 

• Grid-Scale Energy Storage 

• ARC Energy Hydrogen Project 

• Hydrogen Production & Distribution 
Project 

• Hydrogen Research Lab 

• Early-Stage Hydrogen Investment 
Attraction Project 

• Saint John as a Hydrogen Hub 

• Direct Air Carbon Capture 
Project 

• •i Burchill Wind Project 

• Acadian Peninsula Offshore Wind rr4!1 Power Project rrrrr 

GHEEh ROi->..D 
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Based on consultations, there are six (6) top barriers/risks to consider to address system-level, Province-wide gaps. 

Vision. 

New Brunswick is lacking a strong, bo,ld statement from Provindal Leadership on the importance of creating and transitioning to a Clean and Green Economy where 
investment thrives. For change to happen, leadership must own the vision, and then align policy, resources, and messaging around it in a consistent, clear way. 

Ownership, Governance, Metrics, 

There is a lack of clear accountability and ownership of moving forward with a Clean and Green Economy. It is not clear who owns the delivery of key metrics, and 
indeed, what those metrics are. 

Policy. 

We have consistently heard from stakeholders throughout this project that New Brunswick's policy does not create an investment-friendly environment As part of 
the path forward, ownership, accountability, process, and roles must be defined to move forward in this area to better enable investors to set up and work in our 
province. 

Transparency/Clarity of Data, Systems, Processes, and Information. 

In the current environment, many organizations working independently on partial solutions is generating a lack of transparency. This includes overall clarity around 
governance, metrics, roles/responsibilities, as well as more specific data and information required to move industry-specific initiatives forward, such as an Asset 
Map to support Bioenergy. Also critically important is the need to create an ongoing, sustainable process whereby clear accountability and adherence to a 
structured intake process is created and maintained. 

Workforce of the Future. 

While there is willingness on the part of Post-Secondary Education, Training and Labour (PETL) to support the future workforce needs, those needs must have not 
been clearly defined nor has a holistic plan been developed in coordination with immigration and other efforts at a strategic level. 

Engagement Strategy. 

A whole-of-province approach aligns key stakeholders around the opportunity to ensure we are informed, aligned, and coordinated. 

• © M nrir;or Prnirwrs !r~c. 2022 All Rigr'ts GHEEh ROi->..D 
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& Green 
Recommendations are mapped according to themes: Invest Now, Organize the Ecosystem, and Support the Ecosystem Development 

2022-2023 2023- 2030 2030+ 

Develop and roll out longer-term sustainable prioritization process to expedite high-priority projects, 
Quickly work together with ACOA and other key stakeholders to map high-priority projects to funding and other resources needed to expedite investment and d:evelopment 

Needed for Bioenergy Development 

Organize provincial Hydrogen team and represent regionally, 

Develop and Execute on Governance Model, Roles, Metrics, 
To support the Vision and Strategy, create Governance model, Ownership, and Roles and Responsibilities map, 

Clean/Green Economy Policy Review and Sustainable Process for Review, 
Review the current process for policy changes based on Clean/Green Economy, update as per Vision, assign clear roles/resp & timing for regular review process, 

NB's Clean and Green Economy Workforce Strategy, 

Include all stakeholders: Political aligmnent and messaging, public awareness and engagement plan, ongoing engagement of key 
players to support strategy/plan, and federal/provincial relationships, Expedite high-impaet projec!s ancJ suppon high-potential clusters 

- Or-ganize to cejeliver a sustainable -ecosystt~m for-Cfean/Gre-en Investment NB 

- Support the NB Ecosvstern 

• © M nrir;or Prnirwrs !r~c. 2022 All Rigr'ts GHEEh ROi->..D 
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Rec om men dati ons 

Align on and mobilize recommendations key next steps. 

I 
I 
I 
I 
I 

RECOMMENDATIONi 

Execute on ''invest 
Now" Opportunities 

Clear Vision 2050 for 
NB 

Strategy to achieve 
Vision 2050 with 
metrics 

Ownership and 
Governance of Strategy 

Clear Roles and 
Responsibilities 

Based on findings (slide 21), ensure short• 
term mechanisms in place to invest in 
immediate opportunities. 

AJign and Communicate New Bnmswick's 
Clean and Green Vision for 2050 

Bring together provincial leaders to define the 
path forward in a facilitated process to define 
the strategy to attain NB's Vision 2050. 

Define the ownership of the strategy, metrics 
to support, time!irms, deliverables, and 
accountability framework. 

Define and communicate roles and 
responsibilities of the strategy and 
framework across the system. 

1Please note that recommendations are in no order of priority or sequencingc 

INSIGHTS 

• Quickly rnobilize around the high-impact opportunities; pilot a fit-for-purpose collaborative model across key 
stakeholder groupsc 

25 

• Create shorHom1 communicolions plan to support mobilization, colloborat1on, and quick dec1sion-mak1ng on these 
opportu nitiesc 

• Map opportunities lo ii,mding where applicable; investment proportionate to size of the cppcrtunity, 

• Based on \Nhat we heard: !nvestors need a cle-ar statornont frorn governnient This is k.oy to enab!e a sustainable 
lon,;ier-term play for '.he Province, 

• Mobilize resources to create a coordinated and clear strategy to execute on the Visionc The strategy and plan 
need to prioritize clusters/reg1ons based on this report and stakeholder engagement 

• Feedback was clear that in order to move the Vision fon!Vard, clear ownership and metrics must be defined as part of 
thu strategy. 

• The prolect team heard that while !here is wor~: happeninoc it is being done is silos. Fftort is not corxdinalert and 
thorn 1s lack of clarity around the end-to-end investor c1ttract1on ,H1li development process. Suggestions 1,vcrc made 
on creating a transparent proces8 with a "one-slop-shop" approach, supported by cornrnunications acros8 all 
staket1older ,;iroups as they make investor connect1onsc 1n addition, it will be important that the internal ONB team 
also align roles/responsibilities to support the processc 

- E.xpcdtte high-impact projects and - Organit.e to defiver a sust1-1fnable ec-osyst-em 
support high---pctent,al dusters for Clean/Graen Investment in NB 

fotG Support lhe NB 
Ecosyst-ern 
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Rec om men dati ons 

Align on and mobilize recommendations key next steps. 

I 
I 
I 
I 
I 

RECOMMENDATIONi 

Create Process for 
Policy AlignmenUo 
Vision 2050 

Assaf Map: Resource 
&Maintain 

Conduct Clean/ Green 
Economy Workforce 
Strategy 

Holistic Stakeholder 
Engagement Strategy 
&Plan 

Organize a Pilot Team 
to Support the 
Hydrogen Cluster 

Clearly define the process for reviewing, 
recommending changes to, and moving 
ahead with key policies. Ties to roles/ 
responsibilities. 

Assig,n clear ownershJp and assig,n 
appropriate resources to create an initial 
Asset Map, and to sustain timeUness and 
transparency of information in the long term. 

Once priority clusters have been defined as 
part of the overall strategy, create the 
Workforce ofthe Future Strategy, with clarity 
around roles, responsibilities, metrics, and 
timing. 

To mitigate risk in moving toward NB's Vision 
2050, create a comprehensive Stakeholder 
Engagement Strategy and plan that supports 
the priority work activities. 

The narrative in the region and around the 
world is very much focused on developing 
Hydrogen as a sustainable alternative. 

1Pleaso note that recommendations are in no order of priority or sequencing, 
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iNS!GHTS 

• In many staket1older engagement activities, the issue of policy came up, It will be important to align policy to vision and 
strategy and ensuro darity around the~ appropriate balanca bs~t\.VEH)n dcan/greon lnves'trns~nt and rates, 

• Tt,e Bioenergy cluster represents potential high-mipac: investmen: across many sec:ors (forestry, agricul:ure, 
aquacuitureL Whal is missing is a ,ranspHrent view of New Brunswick's assets, which woulo support be,ter flnd more 
rn'ormed investor drscussrons, 

• Currently, none of the high-priority occupations that PETL is focused on relate to growing the Clean and Green 
Economy, Intentional and coordinated effort will be required to support the workforce of the future, including retraining 
our sk1llec1 workers to be prepared to contribute to the Clean and Green Economy in a meaningful way. 

• To mitigate ris~:s to investors and support the narrative in New Brunswick, a holis1ic stratetw needs to be developecJ and 
managed strategically, It 1.vill be important to include all relevant stakeholders across the system, Tile plan should 
consider political alignment and messagin[J, public awareness and engagement plan, onr,ointJ engagement of key players 
to support strategy/plan, and how to better create and nourish federal/provincial relationships. 

• N,,w Brunswick needs to be part of the early strategic conversations to be in a position to doterrrnne the longer.term 
sustainable involvement in this cluster, Or,Janizin,J quickly around this cluster can become part of the strate,Jic 
advantage the province has, across our infrastructure and regions. 

- F xped1ie high-impact projects and - Organi,e to deliver a sustsmable ecosystem foW Support the NB 
support high---pctent,al dusters for Clean/Graen Investment in NB Ecosyst-ern 
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Key Messages & Value Statement 
What does this mean for a Clean and Green Economy in New Brunswick? 

New Brunswick is a small province, which can act in our 
favour to mobilize quickly around key priority areas if we get 
organized and play to our strengths. 

Leadership is needed to focus our efforts around a clear 
Clean and Green Economy Vision. 

Priority should be placed around the high-potential clusters 
with focus on New Brunswick's two port communities. Saint 
John and Belledune are: 

• Equipped with infrastructure and a skilled labour 
force that can be retrained to support the Clean and 
Green Economy. 

• Connected to a pipeline that has the potential to be 
repurposed to support Clean/Green projects. 

• The two highest emitting regions in the province, 
creating greatest potential for mass GHG reduction 
to meet 2050 targets. 

27 

By focusing on key clusters, New Brunswick has a 
better chance of creating momentum to effect real 
change despite limited resources. 

Strategic clustering allows better collaboration 
and organization, leading to higher efficiency 
and effectiveness. 

., Ill 
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Appendices. 
Summary of all appendices included. 

Appendix A 
Stakeholder Involvement 

Appendix B 
Gathering Themes & lnsigl1ts 

Appendix C 
Clean & Green Project Inventory- Complete Project Overview 

Appendix D 
Additional & New Items 

Appendix E 
Stakeholder List 

Appendix F 
Full Project Inventory 

29 
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A­
Across a number of channels and activities, an estimated 50 individuals were involved in information gathering on this project. 

1 

2 

3 

4 

5 

Action Teams 

Individual Sta,keholder 
Interviews 

ACOAIGNB Meeting: Energy 
Innovation and 
Decarbonization 

Individual Follow-up 
Discussions 

Cluster Discussions 

• © M nrir;or Prnirwrs !r~c. 2022 All Rigr'ts 

Standing meetings designed to provide project and activity 
updates to key provinGial department stakeholder 
representatives 

One-on-one discussions with key stakeholders across 
government, utilities, private sector, and other 
associations/groups 

Report out on progress to date and discussion on 
opportunities/gaps with select DMs/ADMs 

Information gathering on project inventory and potential 
funding opportunities 

Facilitated group conversations with cluster-specific 
stakeholders to uncover specific barriers and opportunities 
within the cluster and across the ecosystem 

Monthly or as required 

September/October 2021 

November 3, 2021 

Early November 2021 

Late November 2021 

25 individuals from across government, 
appointed by their DM, or appointed as an 
alternate 

30 individuals, including government 
representatives, NB Power,. Liberty Utilities, 
Saint John Energy, BioNB, Atlantica Centre for 
Energy, Port of Saint John, Port of Belledune, 
Research and Productivity Council, Smart Grid 
Innovation Network 

35 attendees, including DMs, ADMs, and other 
senior-level representatives assigned by their 
department 

10 individuals asked for additional information 
on specific projects/initiatives, from the Port of 
Saint John, Port of Belledune, ONB, ACOA 

25 individuals across government, utilities, and 
other key stakeholder groups with subject 
matter knowledge specific to the cluster 

30 
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Appendix A - Stakeholder Information Gathering & Discovery 
Through a series of cluster-specific facilitated discussions with key stakeholders, a number of key themes and insights 
emerged that apply to a systems-level approach to better positioning New Brunswick for long term, sustainable investment 
in the Clean and Green Economy. 

These were the 
questions asked 
to guide those 
discussions 

Clear Vision 
Ownership and governance of projects in cluster: !s there an opportunity to create additional 
structure/ reporting/ discussions to gain rnomentum? 

Policy/ Legislation 
Clear policy to support clean/green economy? What changes, if any, are needed? !s regulatory 
approval required? 

Engagement Process/ Buy-In 
First Nations and other? What progress has been made? What more is needed? Timeline? Are 
roles/responsibilities clear? 

Workforce Readiness 
Is the workforce prepared in the long run to support? What else might be needed? Workforce strategy? 

Supply Chain 
Consider the opportunity for NB to build out SC for additional economic spin-off benefits. 

Capital Investments in Place 
Is there an attractive business case to encourage investors? 
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Key points brought forward by Cluster in Stakeholder Discussions 

Opportunity to 

1 Smarn Modular Reactors y N y In Development y y tap into lessons 
learned through a 
managed process 

Process needed 
to set up and 

2 Bioenergy N N N N y N maintain a 
province-wide 
asset map 

3 Heating and Storage N N N N N N 
Needed for a 
secure grid 

Start connecting 

4 Hydrogen In Development N N N N N 
to the larger 
vision in the 
region 

Leverage work 
Skilled Workforce - being done, tap 

5 Saint John Region y N y Needs to be y y into EnvisionSJ 
Retrained and increase 

transparency 

N - Mixed 
Skilled Workforce -

Align to provincial 
6 Belledune Region N y Needs to y y 

Messages 
be Retrained 

mandate 
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Appendix C- Clean & Green Project inventory-Complete Project Overview (1/4) 
In consultation with key stakeholders across GN B, Utilities, and other Associations and organizations, Mariner identified a total of 4 7 projects 
related to the clean & green economy across New Brunswick. A complete overview of the inventory is included on this and subsequent 
slides. o . o e o e e 

~ 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Smarn Modular Reactor, ARC-100D-ARC Glean Energy 

Small Modu:lar Reactor, Moltex SSR - Moltex 

Small Modular Reactors, Manufacturing, Nth of a Kind - ARC Clean Energy & Mnltex 

RNG Production & Distribution Project- Liberty UtilHies 

RNG from Waste-Water Project- Liberty Utilities & TransAqua 

Early-Stage Alternative Energy Source for Marine Sector Investment Attraction Project -
Maersk 

Biofuel Production Plant - Secure Energy, Indigenous Canadian Energy (ICE), ROME & 
Active Energy Groups 

Biochar Project A- Airex Energy 

Biochar Project B- SustainAgro 

Biochar Project C - Arbaflarne 

Penobsquis Site - Geothermal Park- Liberty Utilities 
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Appendix C- Clean & Green Project inventory-Complete Project Overview (2/4) 
In consultation with key stakeholders across GN B, Utilities, and other Associations and organizations, Mariner identified a total of 4 7 projects 
related to the clean & green economy across New Brunswick. A complete overview of the inventory is included on this and subsequent 
slides. o . o e o e e 

~ 0 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Thermal Utility (GTU) D:istrict Heating & Cooling Loop in Downtown Saint John - City of Saint 
John 

Manganese Mine - Manganese X Energy Corporation 

Gnid-Sca:ie Energy Storage,. Molton Salt - Malta 

ARC Energy Hydrogen Project- ARC Clean Energy 

Hydrogen Production & Distribution Project- Liberty Utilities 

Hydrogen Research Lab - WPP 

Early-Stage Hydrogen Investment Attraction Project- Fortescu 

Saint John as a Hydrogen Hub - Greenergy, Port of Saint John, Saint John Energy 

Direct Air Carbon Capture Project* - Huron 

Burchill Wind Project- Saint John Energy & Natural Forces 

Acadian Peninsula Offshore Wind Power Project -ACOD 
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Appendix C- Clean & Green Project inventory-Complete Project Overview (3/4) 
In consultation with key stakeholders across GN B, Utilities, and other Associations and organizations, Mariner identified a total of 4 7 projects 
related to the clean & green economy across New Brunswick. A complete overview of the inventory is included on this and subsequent 
slides. o . o e o e e 

~ 0 

23 Advanced Metering Infrastructure - NB Power 

24 Atlantic Loop - Government of Canada 

25 Back-Office Opportunity, Moncton - Homesoil 

26 Back-Office Opportunity, Saint John Expansion - Greenergy 

27 Biodiesel Investment Attraction Project, Renewable Energy Group 

28 Biodigesters in NB 

29 Biofuel Project B - BioEast Energy 

30 Bitumen Pucks Project- Secure Energy 

31 Carbon Capture - Utilization 

32 Carbon Sequestration in Abandoned Mine Sites 

33 Cleaner Extraction of Minerals 

34 Coleson Cove Upgrades - NB Power 
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Appendix C- Clean & Green Project inventory-Complete Project Overview (4/4) 
In consultation with key stakeholders across GN B, Utilities, and other Associations and organizations, Mariner identified a total of 4 7 projects 
related to the clean & green economy across New Brunswick. A complete overview of the inventory is included on this and subsequent 
slides. o . o e o e e 

~ 0 

35 Community Renewable Energy Projects- LORESS (Multiple Proponents) 

36 Electric Vehicles 

37 Mactaquac Generating Station Upgrades NB Power 

38 Miramichi Wood PeHet Plant- Northern Energy Solutions Ltd. 

39 NB Power Smart Grid - NB Power 

40 OH Refinery Turnaround - Irving Oil 

41 Hydrogen from Refinery Project- Irving Oil & TC Energy 

42 Precision Farming & Regenerative Agriculture 

43 Smart Grid Atlantic NB Power 

44 Storage as Compressed Air in Abandoned Mine Sites 

45 Tobique Microgrid Project- Tobique First Nations & Natural Forces 

46 Various Hydroelectricity Generation Projects - Bridge Executive Energy Solutions Ltd., etc. 

47 Various Solar Generation Projects- Smart Energy Company, etc. 
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& 
Additional projects/items identified beyond the point in time that this report was conducted, have been included below. Although out of scope 
for this report, these items are related to the clean and green economy and should therefore be taken into consideration for future reference. 

Digital Initiatives Saint John Energy Saint John 

Green Ammonia Project AmmPower Saint John 

Ammonia Opportunity Cross River (CRIP) Belledune 

Solar Farm Prowct C2 Solar Belledune 

Biomass Carbon NIA Belledune 

LNG Facility LNG Belledune 

• © M nrir;or Prnirwrs !r~c. 2022 All Rigr'ts 

000803 



Appendix E - Stakeholder List. 
Over the course of six months, key stakeholders identified below were consulted to provide input into this roadmap. 

A11~Ullk ('•t1,ad;,l 
01:.,1·mrt.n•ititc• 
AJll:r.c:, 

ON 

h) 
Bruii'swick 

CANA.DA 

•• Energie NB Power 

x{7;:,. ATLANTICA 
~ "",;'!ENERGY 

·••111111111 ·••!&'¼1111 ••• 01111 

• Atlantic Canada Opportunities Agency • Liberty Utmties 

ies 

• Opportunities New Bnrnswh::k (ONB) • Saint John Energy 

• Department of Natura! Resources & Energy Development 

• Department of Agriculture, Aquaculture & Fisheries 

• Department of Poat-Secondary Education, Training & Labour intJohn • Port of Saint John 
• Department of Aboriginal Affairs 

• Department of Environment & Local Government 

• The Regional Development Corporation 

• New Brunswick Power (NBP) • Port of Bel!edune 

• AUantica Centre for Energy • Research & Productivity Council 

• BioNB • Smart Grid lnnovation Network 
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Appendix F - Full Project inventory. 

The full project inventory with 47 projects identified, with full evaluation criteria and mapping has been provided as a supplemental 
document. 

Project Inventory & 
Evaluation Criteria (Excel) 

The comprehensive Project Inventory and evaluation 
criteria is attached separately to supplement this 
report This document includes further detail on the 
project inventory and projects reviewed during this 
process. 

,<i,'l<-".-.-~""'"""" 
'""'"""'""'"''" 
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s.19(1) 

From: 

To: 

Cc: 

Subject: 

Attachments: 

Sent: 

Colleagues, 

Kowalsky, Sena (PralriesCan) 

Fox, Joel (PrairiesCan); Dalzell, Matthew (PrairiesCan).: Whitson, Matthew 
(PrairiesCan); Perras, Thomas (PrairiesCan); Luke Bulmer; Mccaffery, Tom 

(PrairiesCan); Cameron, Arla (PrairiesCan); andrea.duncan@ised-isde.gc.ca; 
Angela.Chen@FedDevOntario.gc.ca; Kaitlyn.Clea[V_@nrcan-rncan.gc.ca;_ 

laura Delong; chanteLblanchette@international.gc.ca; 
tessa.mclean@nrcan-rncan.gc.ca; david.torn22@ised-:isde.gc.ca; Sebastian­

Iv.rnchak, Wade (PrairiesCan); Ruofan.Un@ised-isde.gc.ca; 
rneghan.newman@nrcan-mcan.gc.ca; tom.calvert@NRCan-RNCan.gc.ca;_ 

natalie.kauf@NRCan-RNCan.gc.ca;J_v.ler.koebel@nrcan-rncan.gc.ca;_ 

Janice.Pillon@ised-isde.gc.ca;J,ynn Adams; 
hen ry.d iaz@FedDevOnta rio.gc. ca; fe!ida .kis:I ich-lemyE.@N RCan-

RNCa n .gc.ca; Michaud, Jesse (PrairiesCan); nicole.skaf@nrcan-mcan.gc.ca;_ 

Lakhani, Shafin (PrairiesCan); antoine.delachevrotiere@NRCan-RNCan.gc.ca;_ 
brent.wilhelm@NRCan-RNCan.gc.ca; daniel.brady_@NRCan-RNCan.gc.ca; 

john.stronach@NRCan-RNCan.gc.ca; lsis.Bozzano­
bae@FedDevOntario.gc.ca; anita.kulr1ers@NRCan-RNCan.gc.ca;. Peter, 
Jeffrey_{PrairiesCan); tim.gauthier@NRCan-RNCan.gc.ca; 

l<anwal.Khokhar@nrcan-rncan.gc.ca;_ §)naakah.ca;_ 
Candice .Jackson@n rca n-rnca n .gc. ca;_justi n. han na h (@ nrca n-rnca n .gc. ca;_ 

juliana.rai;mer@nrcan-rncan.gc.ca; Ramnarine, Kevin (PrafriesCan);_ 
darroch.harrog_@ised-isde.gc.ca; Perry.Eddy_@ised-isde.gc.ca; 

~; Lucenko, Jessica (PrairiesCan); Jarosch, Megan 
{PrairiesCan);_ 

SMR Supply Chain Research Report and Presentation 

Chain Report.pdf;PrairiesCan SMR Supply Chain 

6/10/2022 5:32:09 PM 

Thank you for joining us for the research presentation on Small Modular Reactor (SMR) Supply 

Chain development in Alberta and Saskatchewan. And a big thank you as well to -
from Hatch for joining us and presenting. 

As promised, attached is the SMR Supply Chain research report and presentation for internal use. 
The presentation and discussion today touched on many critical areas related to SMR 

development in the west and Canada as a whole. We look forward to continuing to participate in 
the unfolding SMR discussion across the country. 

Have a good weekend 1 

Sena 
Sena Kowalsky 
Senior Economist/Policy Analyst I Economiste principale/Analyste des politiques 
Alberta Region I Region de !'Alberta 

Policy, Planning and External Relations I Politiques, planification et relation exterieures 

Prairies Economic Development Canada Developpement economique Canada pour les Prairies 
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Email: ~==="is:,s:s:=="" 
Cell: 587-340-9862 
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s.20(1 )(b) 

s.21 (1 )(b) 

From: 

To: 

Cc: 

Laura Delong 

Patrick Lacroix; Louise Fiset; Jean-Francois Godin;_Lynn Adams; 

Peta Fussell 

Subject: RE: Small Modular Reactors 

Attachments: 

Sent: 10/21/2022 8:52:00 AM 

Good morning all: 
As Patrick has already indicated, the following are ACOA's investments to-date - perhaps the only 
one not mentioned thus far, is the project ACOA funded to support strategic planning for 
Indigenous involvement in SMR development in New Brunswick. 

ACOA investments in the SMR technology cluster in New Brunswick 

$3 million - Moltex (conditionally repayable) 
• This project will help Moltex demonstrate the commercial viability of its propri:etary 

technology to convert used CANDU fuel i:nto recycled fuel for SM Rs. This 
technology will reduce the cost, volume and toxicity of spent nuclear waste while 
producing clean electricity at low cost. 

$5 million - NB Power (non-repayable) 
• This project will enable NB Power to prepare for the deployment and demonstration 

of SMR technologies at its approved nuclear site. The project will focus on 
foundational activities such as establishing baseline site designs and addressing 
environmental and regulatory requirements. NB Power will also be engaging with 
First Nations and the public as part of this project. 

$561,750- University of New Brunswick's Centre for Nuclear Energy Research (CNER) 
(non-repayable) 

• This project involves expanding CN ER's capacity to support SMR technology cluster 
development in New Brunswick. The activities include hiring an Innovation Officer 
and engaging a consultant to develop a quality management system that would 
meet industry certification standards. This investment is meant to boost the 
centre's capacity to partner with private industry in research and development. 

$13,750 - North Shore Micmac District Council (non-repayable} 
• This project supports strategic planning for Indigenous involvement in SMR 

development in New Brunswick. 
For some additional information regarding SMR should it be useful, I'm also sharing an older 
backgrounder (from Jan. 2022) that has some great context and background information. Note 
that it hasn't recently been updated some likely some items have evolved - but I'm happy to 
undertake a revamp should you wish to have something more recent. 
Laura 

From: Patrick Lacroix 
Sent: Thursday, October 20, 2022 4:38 PM 
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To: Louise Fiset; Jean-Francois Godin; Lynn Adams 
Cc: Laura Delong 
Subject: RE: Small Modular Reactors 

Bonjour Louise, I am adding Laura Delong from our Policy Shop. 
GNB provided ARC with $20M, but I do not believe ACOA or GofC provided any assistance 
to ARC. 
In addition to the funding you mentioned, U NB also received $561,750 from ACOA in 
support of developing a quality management program that meets national nuclear 
certification standards, and to boost the CNER's partnership capacity in research and 
innovation by engaging an innovation officer. Ui\JB receives funding to further intensity 
SMR clustPr RarticiRation 
Finally, NB Power, also an existing UNB partner and cluster participant, will receive nearly 
$5 million from ACOA in support of demonstration site preparation at its Point Lepreau 
facility. 
More details here: Government of Canada invests in research and technology to create 
jobs and produce non-emitting energy_(nev,1swire.ca) 

Patrick 

From: Louise Fiset <Louisc.Fiset(iDACOA~APEC!\.GC.CA> 

Sent: October 20, 2022 1:45 PM 
To: Jean-Francois Godin <Jean-Francois.Godin@acoa aReca.gc.ca>; Lynn Adams 
<J;v.nn.Adams@ACOA-APECA.GC.CA> 
Cc: Patrick Lacroix <PatricUacmix@ACOA-APECA.GC.CA> 
Subject: RE: Small Modular Reactors 

Merci, Jean-Franc;:ois. Bonjour Patrick, je pourrais aussi etre disponible pour une 
conversation pour faire plus simple. Let me know - louisef © 

From: Jean-Francois Godin <Jean-Francoi~.Godin(ci.)acoa-apeca.gc:.ca> 
Sent: Thursday, October 20, 2022 1:42 PM 
To: Louise Fiset <Louise.Fiset@1ACOA-APECA.GC.CA>; Lynn Adams <!;ynn.Adams(a)ACOA­
APECA.GC.CA> 
Cc: Patrick Lacroix <Patrick.Lacroix@ACOA-APECA GCCA> 
Subject: RE: Small Modular Reactors 

Salut Louise, 
We don't have much expertise on SM Rs at HO but NB office might be able to provide more intel. 
Copying Patrick who may be able to redirect you to a member of his team. 
Thanks, 
JF 

From: Louise Fiset <Loulse.fiset@ACO;'.\-AP[O\.CiC.CA> 
Sent: Thursday, October 20, 2022 1:38 PM 
To: Lynn Adams <1ynrLAdams(q)ACOA-APECA.GC.CA>; Jean-Francois Godin <Jean­

Francob.Godin(wacoa-aReca.gcca> 
Subject: Small Modular Reactors 

Hello Lynn and Jean-Franc;:ois, 
I am doing a briefing for Janelle Bourgeois on small modular reactors in Atlantic Canada 
(mostly New Brunswick) to prepare for a meeting next week with the French Embassy's 

000810 



Head of the Economic Section. I have the research well covered but wanted to verify with 
you 2 things: 
1. ACOA's role and priorities in the sector 
2. ACO/:l/s funding to SM Rs: QAccess only has $3M for Moltex but nothing for ARC Clean 

Technology. Moltex also received $47.SM from the Strategic Innovation Fund-Net Zero 
Accelerator Initiative. Is there more ACOA funding? 

Thank you so much for responding as soon as you can, 
louisef 
Louise Fisct (shalicr/dld 

Atlantic Canada Opportunities Agency/ Government of Canada 
louiseJiset@acoa-aReca.gc.ca/ Tel: 506-227-5081 / TTY: 7-1-1 
f acknowledge that the lands on which I work and live are the traditional unceded 
territories of the Wolastoqiyik, Mi'kmaq and Peskotomuhkati Nations. 
Agence de promotion economique du Canada atlantique / Gouvernement du Canada 
louise.fiset@acoa-aReca.gc.ca / Tel. : 506-227-5081 /ATS: 7-1-1 
Je reconnais que Jes terres sur lesquelles je travaifle et que j'habite sont Jes territoires 
traditionnels et non cedes des nations des Wolastoqiyiks, des Micmacs et des 
Peskotomuhkatis. 

000811 



Atlantic Canada 
Opportunities 
Agency 

Agencede 
promotion economiquc 
du Canada atlantique 

BACKGROUINDER 

Security classification 
N/A 
Reference No. 
DT613093 
Prepared by 
Laura Delong 
Date submitted 
October 21, 2022 

Subject: Investments in Small Modular Reactors (SMRs) by the Government of Canada and the 
energy landscape in New Brunswick. 

Purpose: the purpose of this backgrounder is to provide information on two possible upcoming 
announcements during the week of October 24-28, 2022: 

1. Government of Canada's funding of SMRs at Darlington, ON; and 
2. the possible creation of an 'Energy Secretariat' :in New Brunswick. 

Background 
• 

• 

• 

Canada is targeting to have 100% of its power generation from non-emitting sources by 2035 
and net-zero emissions across the country by 2050 under the Paris Agreement. 
SM Rs are a new class of nuclear reactors of 300 megawatt or less which are designed with 
modular technology, resulting in enhanced safety, economies of scale and expected shorter 
construction schedule compared to traditional nuclear generating stations. 
Canada is in a global race with other major nuclear nations seeking to capitalize on the SMR 
opportunity. Early-mover advantage is critical if Canada is to become a global SMR 
technology hub and capture a significant share of the supply chain opportunities, increased 
jobs and economic benefits. 

New Brunswick-based developments in SMRs 

• New Brunswick is currently home to the development of two reactor designs undertaken by 
ARC and Moltex. Both are considered "Generation IV' reactors, which are attractive to the 
market because they are safer than earlier versions, effective:ly mitigating the risk of a thermal 
nuclear incident. 

- ARC Clean Energy is developing an advanced Generation IV SMR, the ARC-100, a 
100 MW liquid sodium-cooled fast reactor which is expected to be operational by 
2029. The reactor is based on the technology of the EBR-11 fast-reactor at the Argonne 
National Laboratory in Lemont, Illinois, which operated for 30 years. 

- Moltex Energy is developing a 300 MW Stable Salt Reactor-Wasteburner. It is also 
developing technology to recycle used CAN DU fuel at the Point Lepreau Nudear 
Generating Station, lowering the amount of nuclear waste that wm need long-term 
storage. Both the reactor and spent fuel recovery system are expected to be 
operational by the early 2030s. 
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• In the State of the Province address in January 2021, New Brunswick Premi:er, Blaine Higgs, 
underscored his commitment to non-emitting sources of energy and announced: 

• a $20 million investment in ARC (with $30 miHion in matching private funds); 
• a continued partnership with the federal government to support Moltex; and 
• the activation of an underutilized supply chain to participate in a worldwide SMR 

market. 
• The SMRs being developed in New Brunswick are considered generation 4 models, which 

are not expected to be deployed before the 2030s, but which offer increased safety potential 
as well as the potential to use recycled nuclear waste as fuel. 

• ACOA has also made significant investments in the SMR technology cluster in 
New Brunswick. (see Appendix A). 

Current Status 

SMRs 
• It is understood that on October 25, 2022 Minister Wilkinson, speaking on behalf of the 

Federal Government, will announce an investment of $970 million by the Canada 
Infrastructure Bank (GIB) to help finance the deployment of the first grid-scale SMR, the GE­
Hitachi BWRX-300, at the Darlington Generating Station (an OPG Nuclear Generating station 
in Bomanville ON). 

• This is the CIB's largest investment in clean power generation to-date. 
• The project at Darlington, ON is first among other Canadian SMRs being considered in New 

Brunswick, Saskatchewan and Alberta. 
o It is anticipated that the 300-megawatt SMR wiH provide enough electricity to power 

300,000 homes. 
o The SMR will be built next to OPG's existing 3,500 MW Darlington Nuclear Generating 

Station since the site already has an existing nuclear l:icence. 
• The GIB investment fills gaps in funding and financing on projects where public and private 

investment are both required. 
o In this project the economic gap is caused by higher costs associated with it being the 

first of a kind with unique circumstances that limit early private sector interest. 

New Brunswick Energy Secretariat 
• ACOA has also been made aware that on October 25, 2022 the Government of New 

Brunswick may announce, via a press release, the creation of an 'New Brunswick Energy 
Secretariat' encompassing nuclear, hydrogen, natural gas/LNG and other energy sources. 

o It is understood that the Secretariat will be led by Mr. Wayne Power who currently 
plays a coordinating role on the SMR me between NB Power, NB's Department of 
Natural Resources and Energy Development, the Premier's Office and the rest of the 
NB Government. 

o It should be noted that ACOA NB is in regul:ar contact with provincial col:leagues, 
including in recent weeks when personnel changes have taken place within the 
Department of Natural Resources and Energy Development Although there was 
speculation of a potential new role for Wayne Power, no confirmation on the details or 
timing was provided. 

o It is anticipated that the Energy Secretariat will be responsible for ensuring effective 
development, coordination and monitoring of energy policy in NB, will have a 
leadership role in developing New Brunswick's energy priorities, and will help the 
province adapt to climate change while steering NB toward a greener future. 

2 
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Additional Context: 

• The investment demonstrates CIB's interest in supporting innovative technology that can 
accelerate the reduction in greenhouse gases. 

• While this $970M investment will likely be widely applauded by the nuclear industry and wi:11 
be of interest to other nuclear provinces (NB) and those pursuing nudear energy (AB, SK), 
there is a possibility that the announcement wil:I raise short term expectations from Provinces 
and industry for more federal support for SMR deployment 

• We understand that SMRs will be identified as the Province's first priority under planned 
discussions with NRCan related to the planned Reg:ional Energy Tables. 

o They may raise frustrations over lack of clarity on funding pathways for SMRs, after 
the significant effort that was expended by all provinces and utilities targeting SMR 
deployment to contribute to a national framework following the 2020 release of 
Canada's SMR Action Plan. This is viewed as having costed important time for the 
advancement of "made in Canada" solutions. 

o They may also seek assurances that New Brunswick wBI be supported in its ongoing 
efforts to prepare for SMR deployment by accessing some of the $250 million in 
funding announced under Budget 2022 to support pre-devel:opment activities for clean 
electricity projects of national significance. 

• New Brunswick is the next province targeting SMR deployment after Ontario and NB Power is 
working with ARC Clean Energy and Moltex to dep:loy new SMRs at Point Lepreau in the 
coming decade. 

o This is something that NB officials are likely to raise continual:ly, through the Working 
Table on the Atlantic Loop, the newly launched Regional Energy and Resource Table 
with New Brunswick and in discussions on Just Transition. 

3 
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s.20(1)(b) 

s.20(1)(c) 

s.20(1)(d) 

'\/!I Power 
Advanced Reattor De'tdopmeat Pro:;.ram 
Hilyard Pl11ce, 600 Mam St. Suite 201 
Saint Johll. NB 

September 2. 2022 

Mr. Joseph Vigder 
Project Manager, Atlantic Division 
Im.pact Assessment Agency of Canada 
Suite 200 
1801 Hollis St. 
Halifax, Nova Scotia 
B3J 3N4 

Dear Mr, Vigdcr, 

E2KU'5 

Subject: Re: Designation Request for the SmaU Modular Reactor Uemonstratfon 
Project, New Brnnswkk 

The purpose of this letter is to provide the requested infom1ation as outlined in Reference 1 to 
assist in the initial review of whether the Impact Assessment Agency of Canada will designate 
the New Bnmswick future project 

Items requested: 

• Scope of activities, separate stand aloDe or single multi-phased project involYing 
multiple SI\fRs 

Context: New Brunswick Power Corporation (NB Power) has been working with the Province 
of New Brunswick, Advanced Reactor Concepts (ARC) Clean Energy Canada Inc., Moltex 
Energy (Moltcx), and the University of New Brunswick to progress the development of Small 
Modular Reactors (SMRs) for potential commercial deployment within NB Power prope11y on 
the Point Lepreau Site. Successful completion of the Vendor Design Review (VDR) Process 
Phase I and II, -could result in commercial 
demonstrations of one ARC unit and/or one Moltex SSR-W unit with grid reserve, within the 
existing property. This could be followed by a subsequent deployment of additional units to be 
in-service prior to the retirement of the Point Lepreau Nuclear Generating Station (PLN GS); 
however, this is speculative at this point in time. 
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Mr. Joseph Vigder 
s 

o We arc currently in a pre-project phase of a single commercial demonstration unit ARC 
design. The ARC-100 is a sodium-cooled fast reactor that wm gener:ate 286 - 429 Mwl 
to yield 100 to 150 Mwe (electrical net output). ARC has completed Phase I of the 
VDR process (with the Canadian Nuclear Safety Commission (CNSC)) and has begun 
Phase II. 

o The commercial demonstration unit experience will be used as input for decisions on 
future units. 

0 

0 

uch units 
would be proposed by a separate vendor and require separate review and approval by 
the CNSC; therefore, have separate approval timelines. The hvo vendors (ARC and 
Moltex) are completely separate, and the projects arc not interdependent. 

• Role of NBP roles and responsibilities and relationships between NBP and vendors, 
third parties 
o NBP will be the operator and license holder of the ARC unit. 
o ARC Energy is the technology developer, engineering support for design with third 

party engineering organizations. 

• Total numbe:r of SMRs p:roposed and IVlw1t and relationship between proposed SIVlRs 
o One ARC commercial demonstration unit with a thermal output between 286-429 Mwt. 

• Anticipated :requirements for the management, storage or disposal of Irradiated 
1mdea.r fuel or nuclear waste 
o The ARC design has a 20-year fuel load, after the 20 years the fuel will be stored 

internally m the periphery of the reactor vessel. The used fuel will subsequently be 
moved to o:nsite dry-cask storage. Work is underway with ARC Energy Canada a11d the 
Nuclear Waste Management Organization regarding used fuel disposal in the Deep 
Geological Repository. 

• Current activities underway and estimated timelines for planni.ng approval, 
construction, operation and decommissioning 
o Site evaJuation activities as per CNSC REGDOC 1.1.1. Site Evaluation and Site 

Preparation for New Reactor Facilities has begun with an application for a License to 
Prepare Site for a single unit on June 30, 2023. This application submission will 
officially start the project and the environmental assessment that is required before a 
license to prepare site can be issued by the Canadian Nuclear Safety Commission. 
License applications for construction, and operation would follow in December 2024 
and January 2027. 

o Baseline characterization and assessment of the biophysical and human environment in 
accordance with the New Brunswick Environmental Impact Assessment Regulation 
87-83 under the Clean Environment Act and the Tailored Impact Statement Guidelines 
(TISGs) Template for Designated Projects Subject to the Impact Assessment Act and 
the Nuclear Safety and Control Act. The environmental impact assessment (BIA) 
documentation will be submitted to the New Brunswick Department of Environment 
and Local Govermnent on June 30, 2023, under the Comprehensive Review Process. 
The estimated timeline for this BIA process is 36 months. 
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s.20(1 )(c) 

Mr Joseph Vigder 
September 2 2022 

• Anticipated regulatory approvals (Federal, provincial, municipal) 

Pa>e 3 of B 

o NB Power has consulted with the province to confinn that the ARC project is listed in 
Schedule A of the EIA Regulation (i.e., it would have "a production rating of 3 MW or 
more"); therefore, the proponent must prepare an EIA and fom1ally register the project 
with the NBDELG. Since the ARC SMR is subject to provincial EIA legislation, the 
CNSC is expected to act as a technical advisor and is an active participant at all stages 
of the EIA process. TI1e CNSC will retain decision-making authority on licensing 
matters, and use the information gathered in the EIA process to inform its licensing 
decision under the NSCA. 

- - -
The following is a list of potential pennits or approvals. Please refer to Table 2 for more 
details. 

o CNSC License to Prepare Site, license to construct and license to operate. 

o Potential additional federal approvals i.mder the following legislation: 
• Fisheries Act, 
■ Species at Risk Act, 
• Canadian ,Vavigable Waters Act, 
■ Canada Shipping Act, 
■ lvfigratory Birds Convention Act, 1994, 

o Provincial approvals: 
• EIA under the Comprehensive Review Process 
• Approvals to Operate/Construct, 
■ Wetland and \Vatercourse Alteration, 
■ vehicle load/mass approvals per the NB Motor Vehicle Act 

o Local approvals: Re-zoning, Building, Blasting 

• NBP views on any proposed or potential future activities are described on project Ust 
and any other information relevant to IAA review 

I 

o NBP is working with Moltex Energy on a potential future unit. The Moltex Ener~ 
Stable Salt Reactor - Wasteburner (SSR-W or SSR-W300) 

- -- -- --

I 
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ML Joseph Vigdc:r 

o Moltex would be a separate project that will require an impact assessment for fuel 
recycling as it would fall within the projects listed in the Physica1 Activities 
Regulations (i.e., the construction, operation and decommissioning of one of fuel 
processing/reprocessing with a production capacity of 100 t/year or more or use in a 
quantity greater than 1015 Bq per calendar year of nuclear substances with a half-life 
greater than one year, other than uranium, thorium or plutonium), It is understood that 
this separate project would be considered a Designated Project and it is anticipated that 
an IA could be initiated when the research and development is sufficiently undervv·ay. 

o It is understood that nuclear projects to be assessed under the IAA are subject to an 
"integrated impact assessment'' that is cruTied out by a review panel. A memorandum of 
understanding (MOU) between the CNSC and the IAAC outlines the roles and 
responsibilities of each organization and helps guide collaboration into conducting 
integrated IAs under the IAA. In addition, since the project would also require an EIA 
by the province of NB and given the need for a review panel, it is expected that the 
IAAC, the CNSC and the Province of NB would develop a fonn of project-specific 
Cooperation Agreement or a Joint Review Panel Agreement outlining the review 
process and the tenns of reference for the review panel so that the review panel 
arrangement would aim to meet the process requirements of the Province of NB, and 
outline decision making authority/roles for all parties. 

o As mentioned above~ the ARC and Moltex demonstration units are being designed by 
separate vendors, which require separate approvals from the CNSC. They are not 
interdependent. 

Additional requests in letter that may be requested or if available submit with this letter: 
o A full assessment of eftb:::ts,, including input from public and Indigenous consultation, 

will be completed per the NB EIA process, which will involve federal regulators such 
as the CNSC and will comply with the spirit of the federal TISG template. The 
following provides some preliminary information. In addition, annual monitoring 
reports at Point Lepreau and CNSC environmental monitoring reports for licensing 
:renewal could provide evidence to many of these statements. 

Table 1: Potential Effects to Areas of Federal Interest 

Fed.era! Interests Potential Effect Discussion 

Potential adverse effects • Potential for interaction with fish depends on cooling water & illtake 
to fish/fish habitat, (impingement & entrainment); however, effects would not be 
migratory birds and significant at a population level. Such a design would be planned in 
species at risk consultation with DFO and would be mitigated and offset 

Potential interaction with birds as a result of cooling towers or 
lighting is possible. 

• The site is co-existing with migratory birds, S.AR habitat etc . 
currently. Effects minimized as site i& not a main flight route 

• There is a lot of operational experience and effects ca11 be mitigated, 
e.g., with compliance with general breeding bird windows and 
engineering controls to avoid impacts through design. 
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Mr. Joseph Vigdcr 

Potential adverse changes to the • No federal lands or lands outside of NB or Canada will be 
environment that would oecur on directly impacted. 
fedenil hmd and lands outside 
N.BorCHada • Potential Impacts are expected to be the same u currently 

present. 

• Potential indirect impacts relating to accidents and 
malfunctions will be managed through the CNSC licensing 
process and safety wm be built into the design process ( e.g., 
units shut themselves down). 

Potential greenhouse gas 
.., Emissions anticipated just during construction 

emissions .., Bacl..1lp power e.g., diesel generators would be the main 
sou.n::e of emissions during operations, 

• Impacts are positive - the purpose is to support GHG 
reduction. 

• The site is currently below thresholds 

PorenmI adverse impacts • No such changes are anticipated 
resulting from any d1a.nges to the 

The site is existing, no current traditional land use environment on lmUgenous • 
peoples .., Past development has already impacted the site 

Potential adverse impacts cm the • This is an established nuclear facility, and it is a compatible 
rights of Indigenous peoples land use. 

• The proposed construction will not occur outside the NB 
Power property, with a possible exception being aquatic 
work, which if required, would be planned m consultation 
with DFO, Transport Canada :u1d NBDELG, in consultation 
with Indigenous groups. 

f'orenml adverse effects to the • Positive change economically for those that ere partners in 
environment, or fo health, soclt!l the project, engaging early for training (work and supply 
o:r economic ccmditlons. chain), jobs, etc, 

.. The EIA will consider potential for impacts to marginalized 
peoples, including women (scoping socio-economic impact 
assessment to study OBA+ issues) 

• Adverse health impacts are not anticipated and will be 
considered m the EIA. 

• There is an opportunity for education about nuclear impacts . 
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In particular the IAA :requests avaifable infor1.nation :regarding: 

1. Key p:rojed activities, maps a.nd layouts of the locadon of project components, land 
tenn:re and zoning 
o A map of the facility (Attachment 1) is included in this letter. The proposed Point 

Lepreau site is owned by NB Power. Currently site evaluation activities are under way 
as per REGDOC 111, no site preparation activities will be conducted until a License to 
Prepare Site is issued by the CNSC. 

2. Any Federal flmuacial aHist:u1ce th.at would be required or hat already been attah:u~d 
o:r provided 
o NB Power has received financial assistance from ACOA (Project 217643) for 

preparation activities associated with the deployment of SMR technologies in New 
Brunswick. NB Power is seeking additional Federal assistance through the following: 

o Access to a portion of the newly established $250M Clean Electricity Fund that is being 
set up to support pre-development activities for clean electricity projects of national 
significance. Initial discussions have been held but no fonnal application has been 
submitted. 

o Potential project execution funding support from the Canadian Infrastructure Bank. 
Initial discussions have been held with. additional discussions. 

o Other funding and financial strategies are being explored with the federal govemment 
through nuclear industry executives. 

3. For each regu.Jator approval that would be required provide 
i. Name of license, permit, authorization or approval, legislative framework and 

responsible jmisdfotion 
o Please see Table 2 below. 
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Mr. Joseph V,g:der 
September 2, 2022 

The folJowing provides more details about NB Powers Indigenous engagement and inclusion 
program. 
o The Indigenous Inclusion Guide is based on building mutually beneficial relationships with 

Indigenous communities. This guide is a continually evolving document that continues to 
be informed and evolved as input is received through discussions and collaborations with 
community leadership, members and representative organizations. Our aim is to have all 
communities included in this opportunity. 

o The Indigenous Inclusion Guide is built on five (5) key pillars: 

1. Leadership 
2. Relationships 
3. People and Culture 
4. Economic Empowerment 
5. Environmental Stewardship 

The prin.ciples underlying the guide a.re; 

" Listening with open minds 
• Creating an environment of collaboration 
• Delivering on commitments 
• Working toward a mutually beneficial clean energy future 

Some examples of specific activities that are currently underway are: 

o Indigenous Inclusion Steering Committee (includes NB members from the National SMR 
Action Plan Indigenous Advisory Council and Leadership Table as well as a lead from 
Wolasteqey Nation of NB) 

o SMR Infonnation Sessions have been held in most Indigenous Communities at least once 
and in some cases many times. 

o Indigenous Youth Strategy has been developed and youth camps and station tours have 
been completed 

o Indigenous Employment Strategy is being developed with Indigenous Works Canada 
o SMR Program participates in the h1digenous Clean Energy (ICE) Generation Power 

Program 
o Equity discussions are occurring with. several Indigenous Communities 
o Indigenous focused Procurement /Supply Chain workshops have occurred with more 

planned for future 
o Indigenous Knowledge/ Indigenous Resource and Land Use Studies are underway 
o Environmental Studies are being scoped through an Indigenous lens and the Aquatic and 

Terrestrial Studies are Indigenous Led. 
o Sustainability, Well-Being, Archeological; Marine, Climate Change studies all have 

Indigenous inclusion 

Concerns center around safety and waste management and we share those concerns and that is 
why we are working with advanced reactor technology. The ARC - 100 reactor generates far 
less waste. 
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• Identify whetbe:r any licens~ pe:rmit, authorization or approval listed above would 
address the following. 
i. Cumulative effects, effects of potential accidents or malfunctions 

o All of the four CNSC licenses for NBP will consider cumulative effects and 
potential accidents and malfunctions. 

o The Provincial EIA will address cumulative effects, potential accidents and 
malfunctions, alternatives to/means, long-term management of waste and non­
proliferation. The BIA will follow the spi.rit of the federal guidance (CEAA 
2012) regarding cumulative effects assessment, and mitigation and monitoring 
will take such effects into account. 

o Should a second demonstration unit be proposed in the future (e.g., a Moltex 
unit), it is expected to trigger a federal impact assessment process; which is 
anticipated to require a fulsome consideration of potential cumulative effects, 
including consideration of the ARC unit; should it be approved and under 
construction or operational at that time. 

4. For aU federal licenses, permits, au.tho:rizations, approvals, and/or :financial assistance 
that has or may be provided for the Project, describe any anticipated adverse direct 
or incidental effects (including cJ:umges to health, social and economic conditions) that 
may occur as a result 
o Please refer to Tables 1 and 2. 

5. \Vhat steps have you taken to conrndt with the public? \\ 11ult steps do you plan to 
undertake during an phases of the Project? 
o We have developed a public engagement strategy with the primary goal to ensure 

information related to the health, safety, and security of the persons and environment, 
the potential benefits in terms of economy and climate change action, as well as any 
other topics associated wilh SMRs are effectively communicated to Indigenous rights­
holders and public stakeholders. 

Our Engagement Strategy aud Pfan has five phases to support the development of an 
Advanced Nuclear Program in New Brunswick: 

• Phase I --Pre-Project Engagement 
• Phase 2 -- Pre-Licensing 
• Phase 3 --During Licensing Process and EA 
• Phase 4 - During Project Implementation 
• Phase 5 --Post Project Engagement 

Currently, we are in Phase 1 of this plan. 

We recognize that each group with an interest in a potential advanced SMR project requires 
and expects different types of information and those expectations must be met in varying 
ways. We aim to fully understand each right-holder's and stak:eholder's stated purposes, as 
well as their interests, concerns, information needs, and expectations of involvement in 
decision-making. We also consider the communication and engagement techniques best 
suited to each person or group, We then incorporate the lessons we learn into our overall 
strategy, which we will improve on as engagement activities evolve. 
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Some examples of specific activities that are currently undenvay are; 

• Providing information to the general public about advanced SMRs througb various 
accessible channels, including our company websites, social media, print materials, in­
person events, and virtual presentations 

• Engaging with local communities near the Point Lepreau Nuclear Generating Station 
through presentations at Community Liaison Committee meetings and company booths 
at open houses 

• Partnership with the New Brunswick Department of Education's Centre of Excellence 
for Energy to facilitate learning opportunities for youth and educators, including 
presentations, classroom visits, and plant tours 

• Partnerships with post-secondary education institutions for nuclear engineering 
research and development and program and skills development 

• Exploring partnership and mentorship opportunities between existing and new suppliers 
to advance the advanced SMR sector. 

We track public concerns related to advanced SMRs through the media, surveys, and direct 
correspondence. Primary concerns relate to safety, waste management, and cost We strive 
to ensure our communications with the public address these concerns and provide 
information to demonstrate that the advanced reactor designs that we are developing in the 
province will address these issues. 

6. Are you aware of any public concerns in relation to the project? If yes, provide an 
overview of the key issues and the way in which (in general terms) you intend to 
address these iss-ues. 
o In addition to positive public t'bedback; NB Power is aw11re of public concfJ.rns as 

identified in interventions from recent re-licensing activities for PLNGS, community 
engagement, Indigenous engagement and 1he CRED-NB submission to request 
designation. 

7. Do you have any other comments in relation to environmental effects or impacts to 
the public or Indigenous peoples and how you intend to address and manage those? 
o The project will displace electricity currently generated by the Belledune coal fired 

generating station in New Brunswick and will significantly reduce related green-house 
gas emissions. This in turn will assist New Brunswick and Canada to meet the national 
net-zero target by 2050. 

8. Explain you:r view1 on. whether the Project should be designated under the IAA. 
o The future NBP commercial demonstration ARC unit should not be designated under 

the IAA for the following :reasons. 
L The future project will be below the threshold for initiation as described on the 

project list section 27-29 of the Act 
ii. The project will not be on federal land 

iii. The ARC SMR technology is not new, this technology was successfully operated in 
Argonne National Lab from 1965 to 1994, a 20 Mwe (62 Mwt) experimental 
breeder reactor that has been upscaled to the ARC-100. 
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Mr. Joseph Vigder 

1v. We will be addressing federal environmental requirements in provincial jurisdiction 
(as guided by IAAC's TISO template) with the CNSCs involvement, and through 
consultation and permitting with federal authorities, as required. This will include 
consideration of potential impact to Indigenous rights and other impacts that may 
occur as a result of changes to the environment. 

If you require additional infonnation, please contact Rick Gauthier, Licensing Manager, 
Advanced Reactor Development Program at 506-651-3286 or rgauthier(@ubpower.com. 

Sincerely, 

Rick Gauthier 
Advanced Reactor Development Licensing Manager 
NB Power 

AHIRG/rg 

cc: C. Harris, A Hayward, A. McGathey (NB Power) 
J. Adams, K. Katahwa, B. Belland, E Primeau, (Impact Assessment Agency of 
Canada) 
Sean Belyea (Canadian Nuclear Safety Commission) 

References: 
l. Letter: to Mr. Rick Gauthier from Mr. Joseph Vigder "Designation Request for the Small 

l'vfodufar Reactor Demonstration Project, New Brunswick•'; 2022-08-10. 

Attachments: 
L Map of the ARC~100 Facility 

s.19(1) 
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From: 

To: 

Cc: 

Subject: 

Attachments: 

Sent: 

Hi Josh, 

Peta Fussell 

Josh Jenkins 

laura Delong; Patrick Lacroix; Luke Bu!mer;_ 

OCNI - new CEO contacted the Minister 

Ministerial Reply - OCNl.dotx 

11/10/2022 3:01:10 PM 

Heads up that the new CEO of OCNI reached out to the Minister to introduce himself. The ACE 
Office drafted a response which I just rewrote (see attached) and named you as a contact. I: hope 
that's okay. 
CC-ing Luke as they are a client of ours. 

Thanks, 
Peta 

From: laura Delong <laura.Delong@ACOA-APECAGC.CA> 
Sent: Thursday, November 10, 2022 1:13 PM 
To: Peta Fussell <Peta.Fussell@ACOA-APECA.GC.CA> 
Subject: Can you review and let me know your thoughts. 
Peta: Blake asked for input on a letter - see my suggestions below. 
I'm curious who from NB should be listed as a contact -Josh Jenkins? 
Laura 

** 
Thanks for reaching out Blake - the note looks good. I've added some information highlighted in 

yellow for your consideration: 
Thank you for fer your recent fetter. 
Canada is a leader in nuclear energy and nuclear safety and has one of the world's most promising 
domestic markets for the safe and responsible development of nuclear energy. In particular, Small 
Module Reactors (SMR) have the potential to provide strong economic benefits to the Canadian 
economy and support Canada's efforts to achieve net-zero greenhouse gas emissions by 2050. 
In particular, the i1.COA NB regional oiiice, .based in .i?reciericton, 
is Y.rorking to ad1xance st.rearn 2 ot· the I?an-C.anao'ian S1··'11~: a1YJ)roach,. 

Stx-earn 2 is c;enez·atio11 IV c;r:ici sizecl 51'•11? tec::hncJlogJl .. 'l'i'1e ad"~ranceci 
.. 5J.1Rs t11:e l_Jeing ci.e1relopeci r·o1- use .1:n C"anaciz1 c"'3nd _internat.io.na}_}Jl and 
pa1~t.ies are t,.lo1=king toh.rarcls et1tal).1 __ i_sh..i_ng ,.""-Jet~l .B.run.stf_ic·k at:; the htJl::i 

t~or S'Ul:.>__pl ___ ;/ chai.n ancl technical SU.f)[.)o.r·-t: ~ In l'✓e-~,;i ELuns·~ 7 ick· 1 s case, 
ARC: anci l1·1ol te.,x aL··e cle"\felo_[)iI1sI co1n_t)le1nen LdLJ/ Lechnoloq·ies a.no' each 
of· t.heir-- clesiq·ns ot·Eers .fJas.sive., inheL~enL sat·et __ v f·eatures 'l.:it-11 
both reactors, in different ways, contributing to addressing used 
nucleaz· fuel~ 

Collaboration continues amongst ond between the federal and provincial governments, utility and 
academia. NB Power is also in active consultations with First Nations communities to discuss the 
potential and opportunities of this SMR technology cluster. 
Best wishes in this endeavor and I encourage you to touch base with my staff in the region. 
Yours sincerely, 
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From: Blake Mann <Blake.Mann@ACOA-APECA.GC.CA> 

Sent: Thursday, November 10, 2022 10:13 AM 
To: Laura Delong <Laura.Delong@ACOA-APECA.GC.CA> 

Subject: FW: DARRT Assigned: DT613685 - Reply - MIN PRES - CORR MIN PRES (by Christine 

Maillet)/ SSDI assignee: DT613685 - Repondre - MIN PRES - CORR MIN PRES (par Christine 
Maillet) 

Hi Laura, 
This is pretty standard stuff, !wanted to copy you as an fyi buy also have a quick read for any 

comments. 
• Is the wording on SMR ok? 

• Should we provide a contact at ACOA NB? 

• If so, who? 
My proposed answer, some wording taken from last SMR press release in Ontario last week. 

Thank you for for your recent letter. 
Canada is a leader in nuclear energy and nuclear safety and has one of the world's most promising 
domestic markets for the safe and responsible development of nuclear energy .. In particular, Small 
Module Reactors (SMR) have the potential to provide strong economic benefits to the Canadian 
economy and support Canada's efforts to achieve net-zero greenhouse gas emissions by 2050. 
In particular, the ACOA NB regional office, based in Fredericton, is working to build capacity in the 
region on SMR technology as they collaborate with our local provincial government, utility and 
academia. 
Best wishes in this endevour and I encourage you to touch base with my staff in the region. 
Yours sincerely, 
Thanks. 
Blake 

Blake Mann, BSc. MBA 
Senior Industry Development Officer, Atlantic Canada Energy Office 

Atlantic Canada Opportunities Agency I Government of Canada 

""""""""""-"'-===-"-"'""""'"""'"""'/ Tel: 902-499-3161 / TTY: 1-877-456-6500 

Agent principal du developpement industriel, Office de l'energie de l'Atlantique 

Agence de promotion economique du Canada atlantique / Gouvernement du Canada 

blake.mann@acoa-aQeca.gc.ca / Tel. : 902-499-3161 / ATS: 1-877-456-6500 

From: Cheryl Powell <Cheryl.Powell@ACOA-APECA.GC.CA> 

Sent: Wednesday, November 9, 2022 3:56 PM 
To: Blake Mann <Blake.Mann@ACOA-APECA.GC.CA> 

Subject: FW: DARRT Assigned: DT613685 - Reply - MIN PRES - CORR M!N PRES (by Christine 

Maillet)/ SSDI assignee : DT613685 - Repondre - MIN PRES - CORR MIN PRES (par Christine 
Maillet) 

Hi Blake, 
We have received the DARRT below to respond to correspondence to the Minister. Attached is the 

incoming letter and the template for the response. Due date is November 16. 

Thanks 
Cheryl 
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Hi Nick, please find two notes with the attached caveats. 
From: 

To: 

Cc: 

Patrick Lacroix 

Nicholas Charney 

Subject: 

1v.nn Adams; Kalie Hatt-Kilburn; Laura Delong;_ Peta Fussell; 

Fwd: SMR latest briefing note 

Attachments: 
Backgrounder-SMRs (Jan 2022).docx;Backgrounder - SMR Implications 

for NB - DT613093.docx; 

Sent: 12/2/2022 5:27:39 PM 

We could update with more time. 

Sent from my iPhone 

Begin forwarded message: 

From: Laura Delong 
Date: December 2, 2022 at 4:08:30 PM AST 
To: Patrick Lacroix , Peta Fussell 
Cc: Kalie Hatt-Kilburn 
Subject: RE: SMR latest briefing note 
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Patrick: If time is of the essence, I have two SM R notes that were previously 
prepared. 

1. Dated October 2022 and speaks to the creation of the Energy Secretariat 
and forthcoming (at the time) announcement at Darlington 

2. Dated January 2022 and is a general SMR backgrounder. 
Both are attached. Are you sure they don't want updated bullets? Both of these 
documents are outdated. 
I can pull that together if/as needed to highlight the OCNI and UNB CNER 
(Phase II) projects, the announcement last week by ONB re: Kinectrics Inc. 

office in Saint John and other more recent info .... ? 
laura 

From: Patrick Lacroix 
Sent: Friday, December 2, 2022 3:43 PM 
To: Peta Fussell ; Laura Delong 
Cc: Kalie Hatt-Kilburn 
Subject: SMR latest briefing note 

Hi Peta, Laura, 
Nick is looking, for the Chief of Staff, the latest briefing note on SMR, he 
does not want us to recreate anything new. Timeliness is more important. 
What do we have on hand? 
Patrick 
Patrick Lacroix 
Director General 
Policy, Planning, Advocacy, Coordination and Communication 
New Brunswick Regional Office 
Atlantic Canada Opportunities Agency (ACOA) / Government of Canada 
Patrick.Lacroix@acoa-apeca.gc.ca Mobile: 506-478-1237 / TTY: 7-1-1 
Patrick Lacroix 
Directeur general 
Politiques, planification, defense des interets, coordination et 
communication 
Bureau regional du Nouveau-Brunswick 
Agence de promotion economique du Canada atlantique (APECA} / 
Gouvernement du Canada 
Patrick.Lacroix(wacoa-apeca.gc.ca Mobile: 506-478-1237 / ATS: 7-1-1 
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From: 

To: 

Cc 

.Subject: 

Attachments: 

Sent: 

Hl laura, 

fai/e tlirtt-KW;ggr, 
Laurn Dd,:,ng 

Patrlck Lacroix Jmh Jenl<lns~ 

'FW: NEW TASKING. Updating Sf,/lR Bfleting Note 

l/11/2023 LZU:5? PM 

1n wofidrrg en thi~ updat£d v<2-rsion, I thought I'd share a fow updates vAth you from my recent db:u-ssfons with NBP & ARC 

La~t t h<2-ard imm Lynn Adam!. is that th~ tax credit f;; being led Finance Canada and no detai1:. wae yi?t a>Jail;,,b!€. It \Vas announc-e·d that it wou:id mole into effect just att-e; this rnming 

bi.1dgec 

Kalie 
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s.20(1)(a) 

s.20(1)(b) 

s.20(1)(c) 

To: !Vlar<:: L~Bkmc f,-\y,;.v+hnc~~~,:,(·n/,-t\i,' ('/: u, 
Cc: Ro1e Croteau,: Angeie Ba:s:t:arache-; kaHe Hatt-lGlbi.ffn, Patrick Lacroix; Andrew Noseworthl' ; Lynn Adam5; Christopher H-ciley 

Subject: NEW TASKING; Up{!.:itlf1g $MR Bri~ftnr, NOH~ 

WM.arc- bad<: in Decernber Guy reque:s:t>=d whatever we had off the shelf for SM Rs, I provided hlrn with the two -citt-ciched ,10tc2s, He jl,Jst a5ked for an updzted mne on SMR:s: in Atlafltic Canada, 

indk-ating th~t f1linist.er Villkimon had discvss~d it at Jc r,Jc.znt Ee Dev meetlng. )d,e;]lfv ii wou!d come by <:03 Fddav as Guy wo0ld l:ke to revi<J,h' lt prior to the rctrea,t ,n Otta<-t1.i on J~fi 10th 

Apologies fur the short notice,, rnpying those who helped rr:e otJt previously on this, Thanks! 

from~ 
Sent: friday, i)pcembiY 2, 2022 4:2$ }'M 
To: Nft:hol215 Ch21rney "'-)j,·hn:;; '''qp·,p'<.,;.\,~.lE.i.;,i,RL.Ul"" 

We rnuld update wftM more time. 

5em from my tPh-on,e 
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Begm for>,'.<&ded messi3ige: 

Subject: RE; SMR latest briefing; note 

Patrfclc If time is of the <2ssenc£-, ! have two SMR notes that were p,e\<ious:iy prep-ared. 

1 Dated October 2022 Brrd 5peak5 to the ueation ot :h2 Energy Secretariat and forthcom,:r1g {at the ·t.11m•l announc-ernem at Darlington 

2, Dated January 2022 and f:s-a g£-n£raf SMR backgwlmder. 

~~oth are attached. Are yDu sun? they dnn't w .. ml updat<2d hulleco;:"'.i l~olh of these dmurm~·nt~ are outdated 
t c·an puil that together if/a.,; needed to highlight the OCNl and UNB--CNER IP'ha.,;e !I} projeru., the announcement !a1o:t week by ONS re: Klne·ctrk:s h:1c. office In :Saint John and other 
mo:re :recent :Enfo .. ? 
Laura 

Pntn,~k .t~Krni:-;. 
D1n: .. ·1ur G:m_,-,-;il 

,mpnrtanl. 
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From: 

To: 

Subject: 

Attachments: 

Sent: 

laura Delong 

Peta Fussell; Patrick Lacroix;_ 

FW: Advocacy Issues (draft) and engagement with NRCan / ISED on SMRs 

SM Rs - March 01 2023 (v2) .docx 

3/15/2023 3:49:00 PM 

Just an FYI as we continue to work with our Ottawa colleagues on this ... 
l 

From: laura Delong 
Sent: Wednesday, March 15, 2023 3:49 PM 
To: Siddhartha Mookerjea ; Carolee Sandell 
Cc: Josh Jenkins; Nathalie Cavanaugh 
Subject: Advocacy Issues (draft) and engagement with NRCan / ISED on SMRs 
Siddhartha, Carolee: 
During our quick touch base today (Josh, Sid and myself), it was agreed that it will be important to 
reconnect on this issue in early April with a goal of: 

• Understanding what the Federal Budget may contain as it relates to SM Rs and how that 
may have an impact, also to review who may be 'leading' on possible response to US IRA, 
etc. 

• Seeking the assistance of the Ottawa ACOA to help ACOA NB strategize about who from 
ISED and NRCan Kalie would need to connect with to 'ground truth' some of what we are 

hearing. 
• Incorporating feedback from Ottawa office (and other Fed. Departments) to 'round-out' 

our note 
A draft of this information note highlighting key advocacy items important to advance SMR 
development and deployment in New Brunswick is attached. Please be advised that it is a 
working document. 
In the meantime, I am happy to discuss anything in the note. 
Thanks again for your assistance. 
laura 

From: Josh Jenkins <Josh.Jenklns(ruacoa-aReca.gc.ca> 
Sent: Thursday, March 2, 2023 11:20 AM 
To: Lucy Falastein <lucy.Fala½tein(i.v/l,COA-APECA,GCCA> 

Cc: Siddhartha Mookerjea <Siddhartha.Mooker.iW.lilACOA-APECA .. GCC.A>; Carolee Sandell 
<Carolee.Sandell@)ACOA-APECA.GC.CA>; laura Delong <laura.Delong@/KOA-APECA.GC.CA>; 
Nathalie Cavanaugh <Nathalie.Cavanaug!JJIMCOA-APECA.GCCA> 
Subject: RE: engagement with NRCan / ISED on SMRs 
Excellent - thanks! 
Siddhartha /Carolee/ laura - I'll send out a meeting invite shortly 
Josh 

From: Lucy Falastein <lucy~ACOA-APECA.GCCA> 
Sent: Thursday, March 2, 2023 11:00 AM 
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To: Josh Jenkins <Josh.Jenkins,u)acoa-aQeca.gcca> 

Subject: RE: engagement with NRCan / ISED on SM Rs 
Hi Josh! 
So great to hear from you, it's been way too long! 
Siddhartha and Carolee Sandell on my team will be your best contacts on navigating the file. Sidd 
knows who to reach out to ISED and Carolee can do the same for NRCan. 
Hope you're doing well. 
Lucy 

From: Josh Jenkins <Josh.Jenkins(@acoa-ageca.ge,ca> 
Sent: Thursday, March 2, 2023 9:57 AM 
To: Lucy Falastein <lucy.Falastein@ACOA-APECA,GCCI\> 
Subject: engagement with NRCan / ISED on SM Rs 
Hi Lucy, 
Long time ... hope this finds you well! 
Kalie would like to prepare Catherine to engage with her colleagues at NRCan and ISED on SM Rs, 
and we've been preparing some briefing materials to that end. Part of our work has been to solicit 
input from stakeholders here in NB (e.g. ARC, Moltex, NB Power, etc), and it's been helpful to get 
their perspectives on the issues at play. 
Before sharing with Catherine, Kalie wants to validate (or maybe "ground truth" is a better word) 
some of these points with ISED and NRCan, in order to properly represent their perspective in our 
briefing. 
I'd really like to work with your team to put together a plan - who to meet with, when, what do 

we know about their thinking/priorities, etc? Wondering who you'd like us to work with? Have 
worked with Siddhartha in the past on nuclear issues - just fyi. 
Let me know what you think - thanks! Would like to set up a call next week if that works ... 
Josh Jankins 
Director, Innovation, Trade & Business Growth 
Atlantic Canada Opportunities Agency/ Government of Canada 
.12m.J.en..k.imcanada.ca I Te!: 506-851-3626/ Cell: 506-227-9520 / TTY:1-877-456-6500 
Directeur, Innovation, commerce et crnissance des entreprises 
Agence de promotion economique du Canada atlantique / Gouvernement du Canada 
~canada.ca / Te!: 506-851-3626/ Cell: 506-22.7-9520 / ATS:1-877-456-6500 
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s.19(1) 

s.20(1 )(b) 

s.21 (1 )(b) 

From: 

To: Laura Delong 

Subject: Re: SMR briefing paper for Catherine 

Atta ch ments: 

Sent: 2/9/2023 10:32:01 PM 

This email originated from an outside source. Be cautious of any embedded links and/or 
attachments. 

Ce courriel provient d'une source exterieure. Mefiez-vous des liens ou pieces jointes qu'H 
pourrait contenir. 
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s.19(1) 

Laura, 
Great speaking with you today, thank you for the call and I hope you'll rest up at least for the 
next few days and not get into the attached until you're feeling all better. 
When you feel like taking a look, the 2 attached files provide a bit more depth on some of the 
topics we spoke about. 
If you're still under the weather on Monday, feel free to reschedule our next caH. 
Regards, 

Vice President, Corporate Development 

Tio!texencrgy.corn 
Connect with me on 

m 
Moltex Energy 
75 Prince William Street • Unit 102 • Saint John • New Brunswick • Canada • E2L 2B2 

+1506 214 8551 • ilililililililil2:&:ililcs • www.moltexenergy.com 
Dis:daimer 
The inforrnation contained in this co-mrnm1ication from the send-er is t(nifidentiaL !tis :intended sde!v for use by the recipient and others authorized to 
receive it. !f you are not the recipientp you are hereby notified that any disclosure, copyin{t distribution nr taking action i:n rels1tion of the tontent5 of this 

information is strictly prohibited and may be unlawfuL 

From: Laura Delong 
Date: Thursday, February 9, 2023 at 4:51 PM 
To: 
Subject: Accepted: SMR briefing paper for Catherine 

000843 



s.20(1)(a) 

s.20(1 )(b) 

s.20(1 )(c) 

s.20(1 )(d) 

Moltex Energy 71 Prince William Street Unit 102 Saint John New Brunswick E2L 2B2 Canada 
+1 506 214 8551 info@mo:ltexenergv.com www.moltexenergy.com 000844 
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Moltex Energy 71 Prince William Street Unit 102 Saint John New Brunswick E2L 282. Canada 
+1 506 214 8551 info@mollexenergy.com www.moltexenergy.com 

s.20(1)(a) 

s.20(1)(b) 

s.20(1)(c) 

s.20(1)(d) 
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s.21 (1 )(b) 

From: 

To: 

Cc: 

Subject: 

Attachments: 

Sent: 

Patrick/Peta: 

Laura Delong 

Patrick Lacroix; Peta Fussell; 

Laura Delong 

Updated Information Note on SMR Advocay for your Review/Approval 

FW: NEW TASKING: SMR Briefing Note 

2/10/2023 10:39:54 AM 

An UP-dated information note which now includes new information and context following my 
conversation with Moltex yesterday can be found here for your review and approval. 

Can I assume that once approved, one of you will route this to Kalie for her review? My_hQRe was to 
have it to her by COB today. 
Two things to note: 

Happy to discuss if/as required. I have another call with the VP at Moltex on Monday to discuss a 
number of documents he sent me following our chat yesterday. Happy to have either one of you {or 
both!) join that if you'd like. 
Laura 

000852 



Atlantic Canada 
Opportunities 
Agency 

Agencede 
promotion economiquc 
du Canada atlantiquc 

INFORMATION NOTE 

Security classification 
N/A 

R•eference No. 

OT 
Prepared by 
Laura Delong 

Date submitted 
February 10, 2023 

Subject: New Brunswick (NB) Small Modular Reactors (SMR) Items for Advocacy 

Purpose: The purpose of this information note is to highlight key advocacy items important to 
New Brunswick SMR development and deployment. 

Overview: 

• SMR projects will support Canada's goals of phasing out coal by 2030, becoming carbon net 
zero by 2050 and providing affordable clean energy to remote communities. 

• SMR projects will create a new sub-category of nuclear industrial activity that would see 
Canada well placed to be a major player in the g'lobal deployment of SMR technologies. 

• There are three different streams of SMR, each serving a different purpose: stream 1 for on 
grid electricity, stream 2 for on grid electricity and industrial decarbonization, and stream 3 for 
very small off grid application like remote communities 

• Without regulatory clarity and certainty, the process for SMR development and deployment 
becomes more time-consuming and expensive, even though new reactor designs are simpler 
and inherently safer. 

• Government partnership and funding is essential. The cost associated with being the first of 
a kind (FOAK} is large and private investment in advanced SMR technol:ogy is not enough. 

• The federal government, given its jurisdiction over nuclear energy and issues deemed to be in 
the national interest, can play a leadership role in enabling SMRs in Canada. 

It can help de-risk demonstration and first-commercial projects by providing dear 
signals of support, or through policy levers and programs. 

o It can ensure that the federal legislative, regulatory, and policy framework is sound 
and ready for SMR deployment, while working with bilateral and multilateral partners 
to align international engagement and cooperation with Canadian priorities on SMRs. 

o The federal government can also support and enable SMR research and devel:opment 
work to help advance designs through demonstration to commercial depl:oyment 
stages. 

o Help set the stage for Canada to compete in international: energy markets 
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New Brunswick Snapshot 
• New Brunswick is currently home to the development of two stream 2 reactor designs 

undertaken by ARC and Moltex. 
• Both are considered "Generation IV" reactors (See Appendix A) which are attractive to the 

market because they have more inherent safety features than earlier versions, effectively 
mitigating the risk of a thermal nuclear incident and produce high temperature heat which is 
favorable for industrial decarbonization 

- ARC Clean Energy is developing an advanced Generation IV SMR, the ARC-1:00, a 
100 MW liquid sodium-cooled fast reactor which is expected to be operational by 
2029. The reactor is based on the technology of the EBR-II fast-reactor at the Argonne 
National Laboratory in Lemont, Illinois, which operated for 30 years. 

- Moltex Energy is developing a 300 MW Stable Salt Reactor-Wasteburner. It is also 
developing technology to recycle used CANDU fuel at the Point lepreau Nudear 
Generating Station, lowering the amount of nuclear waste that wHI need long-term 
storage. Both the reactor and spent fuel recovery system are expected to be 
operational by the early 2030s. 

Key Advocacy Issue: Importance of Regulatory Clarity and Certainty 

NB Specific Issues for Advocacy: 

• Timely progress toward key milestones and regulatory decisions is important to keep SMR 
development and deployment on track. 

• Timely, evidence-based regulatory decisions are required. SMRs are smaHer and simpler 
than traditional nuclear, with enhanced safety features, so it is important not to overwhelm the 
process with disproportionate legislative or regulatory requirements. 

• In order to stay competitive with other countries, NBP has expressed a general concern 
regarding the length of time the current Impact Assessment requires. NBP will attend a 
session in Ottawa surrounding the events of CNA 2023 this Feb. 22-24 to voice their 
concerns as part of an industry lobby effort stressing timelines for review are an important 
issue. 

• The nuclear sector in Canada has voiced its opinion that the Impact Assessment (IA) must be 
restructured to$; 3 years. 

o Moltex has reiterated that it is their view that the current IA process is not compatible 
with the current decarbonization timelines for Canada. 

o ARC has also indicated that in order to meet market demands and stay competitive 
with international competition timelines for fleet deployment need to be optimized 

Background 

* !n 2020 the Government of Canada released a document entitled A Call to Action: A 
Canadian Roadmap for Small Modular Reactors where the importance of regulatory clarity 
and certainty is highlighted as a key issue. 

• An interprovincial MOU between Ontario, New Brunswick. Saskatchewan and Alberta was 
signed to promote the development and deployment of SMR technology and included a 
feasibility report and strategic deployment plan. 

• A Regulatory Readiness Working Group made up of experts from across Canada was tasked 
with a mandate of identifying barriers and challenges to the deployment of SM Rs under 
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current regulatory regime. Key activities of this working group included a comprehensive 
review of federal, provincial, and territorial legislation and regu:lations for SMR readiness; an 
analysis of the current Canadian regulatory regime for SMR deployment, and the identification 
of gaps in regulatory regime, and proposed way forward. 

The Regulatory Readiness Working Group. released the folfowi:ng key findings: 

• Canada's enabling framework is sound. Existing regulatory and legislative processes are 
ready for SMR deployment in Canada, although some refinements would improve 
efficiencies. 

• On Canada's nuclear liability framework, the existing :legislation is sound and current 
regulations assign liability limits to existing Canadian nuclear facilities based on the concepts 
of a graded approach, commensurate with risk. :It is anticipated that some revisions to the 
regulations under the Nuclear Liability and Compensation Act will be required in order to 
apply these same concepts to small power reactors, thereby acknowledging the small size 
and low inherent risk of many SMR designs. 

• On nuclear security, the current regulations would require SMRs to incorporate security 
infrastructure comparable to today's operating full scale nuclear power plants. Industry 
stakeholders and the Canadian Nuclear Safety Commission (CNSC) are engaged in 
discussions about potential changes to these regulations to take a graded approach, 
commensurate with size and risk, while continuing to ensure appropriate security coverage is 
maintained. (See Appendix B) 

• Some additional refinements have been identified which would improve efficiencies in some 
existing regulatory control areas such as staff training and emergency response. Due to the 
consultation already undertaken to date by CNSC on the regulatory framework for SMRs, 
both industry and the CNSC are aware of and understand these refinement opportunities and 
are confident they can be resolved. This confidence is based on past experience whereby 
similar technical regulatory issues have been satisfactorily resolved in the past 

NB Specific Issues for Advocacy: 
• Timely progress toward key milestones and regulatory decisions is important to keep SMR 

development and deployment on track. 

• Timely, evidence-based regulatory decisions are required. SMRs are smaller and simpler 
than traditional nuclear, with enhanced safety features, so it is important not to overwhelm the 
process with disproportionate legislative or regulatory requirements. 

• In order to stay competitive with other countries. NBP has expressed a general concern 
regarding the length of time the current Impact Assessment requires. NBP will attend a 
session in Ottawa surrounding the events of CNA 2023 this Feb. 22-24 to voice their 
concerns as part of an industry lobby effort stressing timelines for review are an important 
issue. 

• The nuclear sector in Canada has voiced its opinion that the Impact Assessment (IA) must be 
restructured to$; 3 years. 

o Moltex has reiterated that it is their view that the current IA process is not compatible 
with the current decarbonization timelines for Canada. 

o ARC has also indicated that in order to meet market demands and stay competitive 
with international competition timelines for fleet deployment need to be optimized 
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s.20(1 )(b) 

s.21 (1 )(a) 

s.21 (1 )(b) 

s.21 (1 )(c) 

Key Advocacy Issue: Funding 

NB Specific Issues for Advocacy 

Targeted advocacy strategies and focus in the short-term: 

• Clean Electricity Fund (NRCan) 

• Access to the Cl B's Accelerator Fund -

• A better understanding of how NBP can leverage the Canada Growth Fund (CGF). 
• Clarity around the 30% investment tax credit as it could :impact the work underway to 

establish an owner/operator consortium for the FOAK reactor. 

• Ongoing support for First Nations capacity-building in New Brunswick. 

New Brunswick Power (NBP) 

• NBP has identified the need for assistance with advocacy on funding with respect to access 
to: 
1. Low interest loans 
2. Tax Credits, including access to equivalent to tax credits for crown corporations 
3. Federal grants to offset the extra cost and financial: risk of initial: deployments, similar to 

the programs in other countries (like the Inflation Reduction Act in the US) 
ARC 

• 

0 

• ARC has also expressed an interested in better understanding the recent budget 
announcement of a 30% investment tax credit and are eager to understand how this wrn be 
applied as it may impact the success of their series B round. 

• Given the interest coming from utilities in a number of jurisdictions for the development of 
ARC's reactor technology, 

Moltex 
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s.20(1 )(d) 

s.21 (1)(a) 

s.21(1)(b) 

s.21(1)(c) 

• 

• As currently drafted, Moltex has advised that the proposed Investment Tax Credit for Clean 
Technologies are insufficient to provide the needed stimulus to the sector, create strong 
investor confidence, and competitively attract private sector investment dollars and talent to 
meet Canada's decarbonization timelines. 

- In a recent conversation with an ACOA official, Moltex indicated that they consider the 
following amendment essential: 

• 

Context 

• An important part of SMR project feasibility is cost and risk-sharing. Securing support from the 
federal government in a timely manner is essential to continue progress on the SMR file. 

• The release of the SMR Action Plan heightened expectations for federal funding to support 
SMR development among provincial and territorial governments, Indigenous people, 
organized labour, utilities, industry, innovators, academia and civil society. 

Position of ACOA 

• ACOA plays an important role bringing Atlantic Canada perspective to decision making. 
• The Agency continues to advocate that investment in new clean energy technologies is 

essential to achieving decarbonization-which is essential for our country and region's 
climate goals. SMR development and deployment is a strategic advocacy priority for New 
Brunswick and the Atlantic Region - of which regulatory clarity and certainty, alongside 
funding are key issues. 

• The magnitude of the investments required necessitates coordination with and funding from 
other federal departments to achieve the development and deployment of SM Rs across 
Canada. 
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Appendix A: Context within New Brunswick 

• New Brunswick is part of the pan-Canadian SMR Action Plan initiative, under the leadership 

of Natural Resources Canada 
• Launched in 2020, Canada's SMR Action Plan seeks to advance the safe and responsible 

development and deployment of SMRs through a pan-Canadian approach in partnership with 
provincial and territorial governments, Indigenous Peoples, organized labour, utilities, 

industry, innovators, academia and civil society, 
• The focus for New Brunswick is on Stream 2 - which involves two 4th generation, advanced 

small modular reactor designs that will be developed in New Brunswick through the 
construction of demonstration units at the Point Lepreau nuclear site in NB. 

• By fostering a strong collaboration among the various research, manufacturing, federal and 

provincial agencies, New Brunswick will see the completion of an initial ARC Clean Energy 
demonstration unit by 2030, and Moltex Energy's waste recycling facility and reactor, 
operational by the early 2030s. 

• With these timelines, New Brunswick will be supporting the additional clean energy needs 
within Atlantic Canada and with partnering jurisdictions starting in 2030. 

• New Brunswick is positioned to become the leader in the development and deployment of 
these 4th generation technologies through its efforts. its partnerships and its support. 

• These designs represent a significant opportunity for advancing domestically produced 
energy within Canada and around the world that is both clean and safe. 

• Through ongoing support and collaborations, these advanced technologies can start being 
deployed as early as 2030 in support of the industrial needs in areas like Saskatchewan and 
Alberta, and indeed, around the globe. 

• The made in New Brunswick designs represent significant economic diversification 
opportunities for the province and will place New Brunswick as a world leader in the 
deployment of 4th generation advanced SMR technologies. 

• With funding from the provincial government, two developers (Moltex Energy and ARC 
Nuclear Canada Inc.) have opened offices in New Brunswick. Companies are developing 
delivery capability in New Brunswick with the promise of local economic development. 

• These two designs are expected to result in new lower-cost units that recycle nuclear waste, 

have more inherent safety attributes and are attractive for global deployment 

• Stream 2 can create economic benefits for Canada for demonstration units in New Brunswick 
(2020 - 2035) of: 

o 21,870 person-years of direct and indirect employment 
o a positive impact on GDP ( direct and indirect) of $2.15 billion 

o an increase of government revenue of $198 million 
with the opportunity to expand this through a fleet of both Canadian and export units to 
2060 of: 
o 537,000 person-years of direct and indirect employment 
o a positive impact on GDP (direct and indirect) of $59 billion 
o an increase of government revenue of $5.2 billion 
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Appendix B: Role of the Canadian Nuclear Safety Commission (CNSC) 

The Canadian Nuclear Safety Commission (CNSC) regulates the use of nuclear energy and 
materials to protect health, safety, security and the environment; to implement Canada's 
international commitments on the peaceful use of nuclear energy; and to disseminate objective 
scientific, technical and regulatory information to the publ:ic. Any proposed project to build and 
operate an SMR would require licensing from the CNSC. 

Nuclear reactors of varying sizes and power outputs are used in Canada for a range of 
applications, such as research, materials testing, medical uses, and electrical power 
generation. The CNSC regulates activities associated with all of these applications. 

The Canadian nuclear regulatory framework is comprehensive and in large part technology 
neutral, which means that that it allows for all types of technologies to be safely regulated. 
All reactor facilities, including SMRs, are classified as Class IA nudear facilities under the Class I 
Nuclear Facilities Regulations. Reactor facilities include: 

• nuclear power plants or small reactors for the generation of power or heat for 
industrial processes 

• small reactors for non-power generation uses (e.g., isotope production, and 
research and development activities) 

This means that in regulating SMRs, the CNSC can apply the same criteria used to regulate 
traditional reactor facilities. This will be done through a risk-informed approach, by applying 
resources and regulatory oversight commensurate with the risk associated with the regulated 
activity. 

As the CNSC continues to prepare for the regulation of SM Rs, it is committed to informing 
Canadians and potential licensees about any changes, applications, and notable updates. 
A vendor design review (VDR) is an optional service provided by the CNSC at the vendor's 
request A VDR does not result in any decision by the Commission under the Nuclear Safety and 
Control Act. However, it allows a reactor vendor to receive preliminary CNSC staff feedback on a 
reactor technology. 

This includes: 
• whether the applicant is addressing Canadian regulatory requirements in its design 

and safety analysis activities 
• whether the applicant is developing the necessary evidence to support the 

adequacy of the proposed design. 

The CNSC is currently engaged in many pre-licensing vendor design reviews for SMRs. 
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From: 

To: 

Cc: 

Bee: 

Subject: 

Attachments: 

Sent: 

Hi Kafa/Krista: 

laura Delong 

Kafa El Zamer; Krista Hicks; 

Josh Jenkins; Patrick Lacroix; Luke Bulmer; Peta Fussell; 

laura Delong 

Deep Dive Nuclear Investment Presentation for May 1 

Nuclear Investments 1 2023 F!NALpptx 

4/28/2023 10:35:00 AM 

Please find attached the presentation we intent to use for the Nuclear :Investment 'deep dive' taking 

place on Monday, May 1st at 11am. 

Looking forward to it! I hope you all have a lovely weekend! 
Laura 
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NUCLEAR ENERGY 
INVESTMENTS: 
ADVANCED SMALL 

MODULAR REACTORS 
{SMR) 
Deep Dive 

Moy 1, 2023 
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I 
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/ 
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OVERVIEW 

There is growing interest in advanced Small Modular 
Reactors (SMR) because of their potentiial to generate 
non-emitting, safe, reliable, and cost-effective baseload 
energy. 

SMRs offer great flexibility for a number of uses within 
New Brunswick's energy mix. 

New Brunswick is one of two provinces with nuclear 
power generation, the other province being Ontario. 
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WHAT ARE 
ADVANCED 

SMALL 
L 

SMALL 

In both size and power output compared to conventional 
power reactors. They produce 1 to 300 megawatts (MW) of 
electricity, compared to 600-1500 MW produced by 
traditional reactors. 

MODULAR 

Means that they are manufactured in factories and 
transported to site, ca pita lizing on efficiencies, lowering 
production related emissions, reducing assembly complexities 
and time, and achieving economies of scale. 

REACTORS 

Advanced SMRs (aSMR) are a non-emitting and efficient 
way to generate energy; in the form of industrial heat and 
electricity. aSMRs are also designed for simplified and 
inherent safety and proliferation resistance. 
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SMR TECHNO!LOGY DEVELOPMENT IN! NEW BRUNSWICK 

CLEAN TECHNOLOGY 

ARC Clean Technology is developing an advanced Generation IV SMR, 

the ARC-100, a 100 MW liquid sodium-cooled fast reactor. The reactor is 

based on the technology of the EBR-11 fast-reactor at the Argonne National 

Laboratory in Lemont, Illinois, which operated for 30 years. 

Moltex Clean Energy is developing a 300 MW Stable Salt Reactor­

Wasteburner. It is also developing technology to recycle used CANDU fuel 

at the Point Lepreau Nuclear Generating Station, lowering the amount of 

nuclear waste that will need long-term storage. 
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ACOA NB INVESTMENTS IN THE SMR CLUSTER 

• $3 million - Moltex Clean Energy 

• $5 million - NB Power 

• $2.48 million - UNB's Centre for Nuclear Energy Research 

• $786,250 - Organization of Canadian Nuclear Industries 

• $38,225 - Atlantica Centre for Energy 

• $13,750 - North Shore Micmac District Council (NSMDC) 
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RECENT ANNOUCEMEN!TS 

April 18, 2023 

March 28, 2023 

March 27, 2023 

March 23, 2023 

Nov.28,2022 
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BUD,GET 2023: A MADE-IN-CANADA PLAN: STRONG 
MIDDLE CLASS, AFFORDAB!LE ECONOMY, HEALTHY FUTURE 

i® An additional $20 billion be:ing granted to Canada Infrastructure Bank for 

accellerating the energy transition, including up to $10 billion in clean power, and 

a further $10 bHlion ,in green ,infrastructure. 

1® Increased budget of $1.3 bWlion to increase efficiencies with regulatory reviews 

and approvals, ,includ,ing for the Canadian Nudear Safety Commission, Impact 

Assessment Agency, and others. 

® The Canada Growth Fund will partner with the Public Sector Pension Investment 

Board, enabling it to attract private capital to Canada's clean economy. 

® Providing $500 million over ten years to the Strategic Innovation Fund, which 

has supported SMR projects in the past, including Moltex, Westinghouse, and 

Terrestrial Energy 

1®· NR Can's Enabling Small Modular Reactors program to fund projects researching 

radioactive waste management and the supply chain of SMRs. NB stakeholders 

are preparing multiple applications to this fund as we speak. 
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ADVOCACY 

® Importance of regulatory clarify and 

certainty 

® Clarifying funding pathways to 

su rf SMR chnology development 

Other issues of importance ore: 

• A fuel security and waste policy that is 

financially viable. 

• Incentives to match or surpass 

international competitors to counteract 

'brain drain' and remain competitive. 
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WHAT''S NEXT FOR THE SMR CLUSTER IN NB? 

* UNB is wor!king towards the launch of a Nuclear Engineering Degree, spurred through 
ACOA N B's recent investment in CNER. 

* OCNl's Ready4SMR Supply Chain proiect is really ramping up, ACOA NB can expect to 
assist 1 0- 15+ SMEs with their entrance into, or expansion within, the nuclear supply chain, with 
activities such as QA programs & certifications, upskilling, AM adoption, etc. 

* The Canadian Nuclear Society (CNS) will be hosting it's annual conference "Shilling the 
Paradigm ol Thought" in Saint John, from June 4-7. There will be a Japanese nuclear 
delegation attending, and will be meeting with stakeholders, touring PLNGS, etc. 
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s.20(1)(b) 

s.20(1)(c) 

s.20(1)(d) 

s.21(1)(b) 

From: 

To: 

Laura Delong 

Nadine Cormier 

Cc: 

Subject: 

J,ynn Adams; Roger Miranda; Josh Jenkins,; Luke Bulmer; Patrick Lacroix;, 

RE: Moltex 

Sent: 11/12/2024 9:49:50 AM 

Nadine: I hope that these are helpful - happy to discuss in more detail if you'd l:ike. Also, over the week 
when time permits, I will be pulling together all my notes from the trip and am happy to share those too. 
Laura 

• The Agency will be monitoring both the scientific outcomes, as well as the commercialization path 
of the company going forward (in partnership with our federal funding partners). 

Timeframe 
Event 
Testing at CNL continues 
Report provided to NB Power 
Results ava.ilable publicly 

From: Nadine Cormier 
Sent: Tuesday, November 12, 2024 8:59 AM 
To: Josh Jenkins 
Cc: Lynn Adams; laura Delong; Roger Miranda 
Subject: RE: Moltex 
Thank you! Nadine 
Nadine Cormier (her/e!le) 

Timeframe 
Mid December 
By December 31st 
Second week of January 

Senior Policy Analyst I Analyste principal des politiques 
Green Economy Policy I Politiques Economie Verte 
Atlantic Canada Opportunities Agency (ACOA) I Agence de promotion economique du Canada 
atlantique (APECA) 
506-227-3076 I Ilfilflfilflfilflfilill!:1/i;;'illill::iaRfti;;'ill\Jill;,;;;J 

From: Josh Jenkins <Jcsh Jcnkins<),Yacoi>11peca,gc.ca> 

Sent: Thursday, November 7, 2024 4:25 PM 

To: Nadine Cormier <~N=a,=J ==~= ~=~~~== 
Cc: Lynn Adams laura Delong 'LU''>',,LL,.LL» . .LoL.:s,,,,.cJ,,,,,,;,e;,:.L,L.L:,,,.,::,.,.:,,;:;,,,.,L,Lf, Roger 

Miranda q;;J,g))hbhhhhhhhi2'1hhhhhhlillhhf::U2' 
Subject: Re: Moltex 
Great timing; Laura and I are attending the company's test of their technology at CNL tomorrow, along 
with colleagues from NRCan and SIF 
Should be able to get you a few bullets on the 12th 
Josh 
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Sent from my iPhone 

wrote: 

Hi Josh 
Hope you are well. 
I have been tasked with preparing a meeting note for our President for her monthly meeting 
with NRCan. 
Do you have a few bullets you could share with me on the current status of this project and 
any involvement we have that may interest NRCan? 
My note is due November 13. If I could get something by noonish on November 12, this 
would provide sufficient time for me to complete the note. 
Thanks, 
Nadine 
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From: 

To: 

Subject: 

Sent: 

Hi Lynn, 

1v.nn Adams 

Follow-up re: RERT meeting 

6/6/2023 9:57:00 AM 

I've been thinking about our conversation with Corl (spelling?) and her team at NRCan two 
weeks ago on the RERTs, and I'd like to follow up with her to elaborate on a couple points that 
I don't feel like I communicated effectively at the time. Would appreciate your thoughts on 
the below, as well as her email address if you have it. Thanks 

Hi Cori, 

It was nice meeting you and your team in-person a couple of weeks ago; I appreciated your 
openness in updating us on the various issues surrounding the RERTs in NL and NB. 

I've been reflecting on your comments regarding the SMR issue in NB, particularly the points 
around multiple technologies being developed in NB and concerns around the regulatory 
review process. 

There's a piece of context that I'm not sure I communicated effectivel:y at the time, but would 
be important for you to understand as it explains many of the decisions and priorities that 
you'll hear about from NB stakeholders: the SMR Roadmap and subsequent SMR Action Plan. 

As you know, the Federal government has worked with stakeholders in NB and other 
provinces/partners across the country, investing a considerable amount of time and 
effort at all levels (including discussions and approvals at the OM/Minister, Utility 
CEO level) into developing a SMR roadmap and later releasing a nan-Canadian 
gJ1proach to SMR develonment. 

NB stakeholders view Canada's SMR Action Plan as Canada's plan for the 
development, demonstration and deployment of SMRs; they see it as the plan that has 
been vetted and approved at all levels and provides the "marching orders" for how we 
move forward with the prioritization of technologies. 

The focus - per Canada's SMR Action Plan - is for New Brunswick to lead on Stream 2 which 

involves two 4th generation, advanced small modular reactor designs that will be developed 
in New Brunswick through the construction of demonstration units at the Point Lepreau 
nuclear site. Both are attractive to the market because they have better safety features than 
earlier versions, mitigating the risk of a thermal nuclear incident and producing high 
temperature heat which is favorable for industrial decarbonization. 

o ARC Clean Energy is developing an advanced Generation IV SMR, the ARC-
100, a 100 MW liquid sodium-cooled fast reactor which is expected to be 
operational by 2029. The reactor is based on the technology of the EBR-11 
fast-reactor at the Argonne National Laboratory in Lemont, 11:linois, which 
operated for 30 years. 

o Moltex Energy is developing a 300 MW Stable Salt Reactor-Wasteburner. It is 
also developing technology to recycle used CAN DU fuel: at the Point Lepreau 
Nuclear Generating Station, lowering the amount of nuclear waste that wBI 
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need long-term storage. Both the reactor and spent fuel recovery system are 
expected to be operational by the early 2030s. 

The government of New Brunswick supports both ARC and Moltex Small Modular Reactor 
(SMR) technologies as they offer distinct reactor types and fill different sectors of the nuclear 
energy market. There is also enough space at the Point lepreau site for both reactors. These 
two technologies also support the work undertaken in the development of the Roadmap 
(2018) and SMR Action Plan (2020). 

o The ARC-100 is well-suited for combined use in heavy industry or 
desalination, and coupled with its proliferation resistance, it is a:lso a strong 
fit for both existing and emerging nuclear nations while the Moltex 
technology is significant from a waste re-use perspective. 

Thanks again for your update and I hope you find the above helpful - please let me know if 
you have any additional questions or concerns, 

Josh Jenkins 
Director, Innovation, Trade & Business Growth 
Atlantic Canada Opportunities Agency/ Government of Canada 
fosh.Jenkins@canacla.ca / Te!: 506-851-3626/ Cell: 506-227-9520 / TTY:1-877-456-6500 

Directeur, Innovation, commerce et crnissance des entreprises 
Agence de promotion economique du Canada atlantique / Gouvemement du Canada 
~/Tel: 506-851-3626/ Cell: 506-227-9520 / ATS:1-877-456-6500 
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From: 

To: 

Cc: 

Subject: 

Sent: 

Luke Bulmer on behalf of~ 

Laura Delong; Josh Jenkins; 

Faruk Ener 

FW: Dassault Systemes solutions for SMR 

12/9/2024 11:19:29 AM 

I see they refer to Modularization as the path forward to commercialization of SM Rs -which is 
very much aligned with the work in NB on the modular approach to SMR development with 
GNB & UNB1s OCRC. 

Happy to discuss further, 
-Luke 

From: g)3ds.com> 
Sent: Friday1 December 6, 2024 5:13 PM 
To: Luke Bulmer <Luke.Bulmer@acoa-apeca.gc.ca> 
Subject: Dassault Systemes solutions for SMR 

UTION: This email originated from an outside source. Be cautious of any embedded links and/or 

hments. 
ISE EN GARDE: Ce courriel provient d'une source exterieure. Meftez-vous des liens ou pieces jointes 

Hi Luke 

it was really nice meeting with you earlier this week in Moncton 
To follow up on our side discussions on SMR, please find some links on Dassault Systemes 
solutions on this topic 
httQs: I /www. 3ds.rnm/susta i na bi I itv /energy-use/clean-energy-technologies /sma I I-mod u I a r­

reactors 
press release on NAAREA (French startup pioneer in fourth-generation micro-nuclear power 
and the inventor of XAMR) and Dassault Systemes collaboration 

b.t:tP~,;~L, .................................... ......... 
h tt ~y~ g L LW z in sg 

Let me know if you have questions or if you would appreciate more information on a 
particular topic. 

Regards 
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Best Regards, 

Office: 
Mobile 
Dassault Canada Inc, 393, Rue Quest - suite 300 I H2Y i N9 Montreal Canada 

of tho im::lividual or to 

If you are not one in 

(1) you should not 

ail 

or any olor 

informed that your m:,r<:nn,01 data 
vvi.cu,,,,w, Should you have any 

fJrotection CtfficeI httgs-,'/lvs/vvvk3ds.con1/[}riv.ac}!.:::f}Dlicylcontactl 
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From: 

To: 

Cc: 

Subject: 

Sent: 

Josh Jenkins 

Kalie Hatt-Kilburn 

Patrick Lacroix; laura Delong; Jeanetta Hill;_ 

FW: Follow up re: RERT meeting 

6/7/2023 7:44:00 AM 

FYI - below is the correspondence with Cori Anderson, my coHeague at NRCan leading the 

RERTs in Atlantic Canada, following up on the meeting Lynn Adams and I took with her in 
Ottawa. 

I've highlighted a piece of info that we'll be following up on to see what an appropriate next 

step would be - engagement by ACOA vs technical briefing from NB Power, ARC, Moltex, etc. 

Josh 

From: Anderson, Cori <Cori.Anderson@nrcan-rncan.gc.ca> 
Sent: Tuesday, June 6, 2023 12:30 PM 

To: Josh Jenkins <Josh.Jenkins@acoa-apeca.gc.ca> 
Cc: Lynn Adams <lynn.Adams@ACOA-APECA.GC.CA> 
Subject: RE: Follow up re: RERT meeting 

Josh - thanks for this explanation, very helpful. 

You make an important point though that 
if this is what was agreed to in the SMR Action Plan, then that does carry some 
weight. We'll follow up with our SMR tearn to better understand their thinking on that 
point. 

Thanks, 

Cori 

From: Josh Jenkins <JoshJenkins({Dacoih:lQeca.gcca> 

Sent: Tuesday, June 6, 2023 10:59 AM 
To: Anderson, Cori <~cvnrcan-rncan.gc.ca> 
Cc: Lynn Adams <!:v.nn.Adams(a'!ACOA-APECA.GCCA> 

Subject: Follow up re: RERT meeting 
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Hi Cori, 

It was nice meeting you and your team in-person a couple of weeks ago; I appreciated your 
openness in updating us on the various issues surrounding the RERTs in NL and NB. 

I've been reflecting on your comments regarding the SMR issue in NB, particularly the points 
around multiple technologies being developed in NB and concerns around the regulatory 
review process. 

There's a piece of context that I'm not sure I communicated effective Iv at the time, but would 
be important for you to understand as it explains many of the decisions and priorities that 
you'll hear about from NB stakeholders: the SMR Roadmap and subsequent SMR Action Plan. 
My hope is that this context would help advance your work on the RERTs, in helping to better 
understand some of what you're hearing from the province as well as a potential source for 
solutions on how to move forward. 

As you know, the Federal government has worked \Vith stakeholders in NB and other 
provinces/partners across the country, investing a considerable amount of time and 
effo1i at all levels (including discussions and approvals at the DM/Minister, Utility 
CEO level) into developing a SMR roadmap and later releasing a nan-Canadian 
i:!P-P-roach to SMR develonrnent. 

NB stakeholders view Canada's SMR Action Plan as Canada's plan for the 
development, demonstration and deployment of SMRs; they see it as the plan that has 
been vetted and approved at all levels and provides the "marching orders" for how \Ve 
move forward with the prioritization of technologies. 

The focus - per Canada's SMR Action Plan - is for New Brunswick to lead on Stream 2 which 

involves two 4th generation, advanced small modular reactor designs that will be developed 
in New Brunswick through the construction of demonstration units at the Point Lepreau 
nuclear site. Both are attractive to the market because they have better safety features than 
earlier versions, mitigating the risk of a thermal nuclear incident and producing hi:gh 
temperature heat which is favorable for industrial decarbonization. 

o ARC Clean Energy is developing an advanced Generation IV SMR, the ARC-
100, a 100 MW liquid sodium-cooled fast reactor which is expected to be 
operational by 2029. The reactor is based on the technology of the EBR-11 
fast-reactor at the Argonne National Laboratory in Lemont, 11:linois, which 
operated for 30 years. 

o Moltex Energy is developing a 300 MW Stable Salt Reactor-Wasteburner. It is 
also developing technology to recycle used CAN DU fuel, at the Point Lepreau 
Nuclear Generating Station, lowering the amount of nuclear waste that wHI 
need long-term storage. Both the reactor and spent fuel recovery system are 
expected to be operational by the early 2030s. 

The government of New Brunswick supports both ARC and Moltex Small Modular Reactor 
(SMR) technologies as they offer distinct reactor types and fill different sectors of the nudear 
energy market. There is also enough space at the Point Lepreau site for both reactors. These 
two technologies also support the work undertaken in the development of the Roadmap 
(2018) and SMR Action Plan (2020). 

o The ARC-100 is well-suited for combined use in heavy industry or 
desalination, and coupled with its proliferation resistance, it is also a strong 
flt for both existing and emerging nuclear nations while the Moltex 
technology is significant from a waste re-use perspective. 
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Thanks again for your update and I hope you find the above helpful - please let me know if 
you have any additional questions or concerns, 

Josh Jenkins 
Director, Innovation, Trade & Business Growth 
Atlantic Canada Opportunities Agency/ Government of Canada 
Josh.Jenkins@canada.ca / Tel: 506-851-3626/ Cell: 506-227-9520 / TTY:1-877-456-6500 

Directeur, Innovation, commerce et croissance des entreprises 
Agence de promotion economique du Canada atlantique / Gouvernement du Canada 

Josh.Jenkins@canacla.ca / Tel: 506-851-3626/ Cell: 506-227-9520 / ATS:1-877-456-6500 
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From: 

To: Rima Thomeh 

Cc: Kafa El Zarner; Jeanetta Hill;_ 

Subject: FW: FOR ACTION: Update on ARC and Moltex - MINO request 

7/4/2023 5:16:00 PM Sent: 

Hi Rima, 

See below for bullets for ARC and Moltex ... You'll note we've removed any info we haven't 
been able to validate, and I've highlighted two lines that are a little "iffyll. We got 
confirmation from NRCan that 

Josh 

ARC: 
• In 2018, ARC committed $SM towards the establishment of an Advanced SMR Research 

Cluster in New Brunswick, which received $10M from the New Brunswick Energy 
Solutions Corporation, a provincial Crown corporation. 

• ARC has secured $20M in financial assistance form the Province of New Brunswi:ck in 
February, 2021, 

• 

• In November 2022, Belledune Port Authority announced it is with Cross River 
Infrastructure Partners to pursue the use of ARC's technology as part of a future 
expansion at the northern New Brunswick port, realizing their Green Energy Hub vision, 
due to the ARC-lOO's ability to produce both clean power and high heat. 

• The Canadian Nuclear Isotope Council (CNIC) announced a partnership with ARC in 
December, 2022. ARC joins 76+ organizations in Canada's isotope community that work 
together to advance Canada's role in the globa supply chain for nuclear ARC is 
the first advanced small modular reactor {aSMR) company to join the CNIC. 

• Progress is continuing steadily regarding site preparation at Point Lepreau ~~uclear 
Generating Site (PLNGS) and implementation of the first aSMR (ARC-100) in New 
Brunswick is expected early in the 2030s. 

• The CIB's largest ever investment in clean technologies occurred in Octobe~. 2022, with 
the announcement of $970M in support of OPG's development of GE Hitachi's 
Hitachi 3VVRX300, a generation 3 SMR technology. 

0 
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• On June 30th, 2023 1 NB Power, in partnership with ARC Clean Technology Canada, Inc 
(ARC), is pleased to announce the submission of an Environmental: Impact Assessment 
registration document to the Department of Environment and Local Government (DELG) 
and a licence to Prepare Site Application to the Canadian Nuclear Safety Comrni:ssion 
(CNSC) on the advanced Small Modular Reactor (SMR) project, These submissions mark 
an important milestone in the plans to construct and operate an advanced small 
modular reactor on the site of the existing Po:int Lepreau Nuclear Generating Station 
(PLNGS). 

Moltex: 
• In 2018, Moltex committed $SM towards the establishment of an Advanced SMR 

Research Cluster in New Brunswick, which received from the Nev11 Brunswick 
Energy Solutions Corporation, a provincial Crown corporation. 

• In March, 2021, Moltex announced the receipt of financial support through SIF of 
$47.SM which will be matched by Moltex dollar for dollar, and complimentary support of 
$3M from ACOA. 

• In early 2023, Moltex's project with ACOA was completed, demonstrating the technica:I 
viability of the core chemical extraction process to be used for recycling waste nu dear 
fuel {WATSS) 
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From: Luke Bulmer <Luke.Bulmer@acoa-apeca.gc.ca> 
Sent: Tuesday, July 4, 2023 3:45 PM 

To: Josh Jenkins <Josh.Jenkins@acoa-apeca.gc.ca> 
Cc: Josh Waite <Josh.Waite@ACOA-APECA.GC.CA> 

Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request 

Hi Josh, 

Please see below: 

• On June 30th, 2023, NB Power, in partnership with ARC Clean Technology Canada, Inc. (ARC), is 
pleased to announce the submission of an Environmental Impact Assessment registration 
document to the Department of Environment and Local Government (DELG) and a Licence to 
Prepare Site Application to the Canadian Nuclear Safety Commission (CNSC) on the advanced 
Small Modular Reactor (SMR) project. These submissions mark an ,important milestone in the 
plans to construct and operate an advanced small modular reactor on the site of the existing 
Point Lepreau Nuclear Generating Station (PLNGS). 

e nvi rnn mt?nta I i 111 i;iactassessmentrt?gi stratlon···a nd-1 ice n ce-tO· R re r:1a re-site-a rml kation-for­

a dva nced small modularreactor i:1roJect/ 

-Luke 

From: Josh Jenkins <Josh.Jenklns@acoa-apeca.gc.ca> 
Sent: Tuesday, July 4, 2023 1:08 PM 

To: Luke Bulmer <Luke.Bulmer(a)acoa-apeca.gc.ca> 

Cc: Josh Waite<~ COA-A C f,JL C > 
Subject: RE: FOR ACTION: Update on ARC and Moltex · MINO request 

Thanks Luke - can I ask you to please add one more buUet addressi:ng last week's 
announcement by NB Power re: site certification at Lepreau for the ARC unit? 

I'd like to get this to Rima by cob if possible - thanks, 

JOsh 

From: Luke Bulmer <LukeJ.1ulmert:ruacoa-ai:1eca.gcca> 
Sent: Thursday, June 29, 2023 1:13 PM 
To: Josh Jenkins <Josh.Jenklns(dlacoa-aReca.gc.ca> 

Cc: Josh Waite<~ COA-A C f,JL C > 
Subject: RE: FOR ACTION: Update on ARC and Moltex · MINO request 

Following-up on this with one additional Moltex buUet, regardi:ng their MO Us, and an 
announcement from today, below: 

• In June, 2021 Moltex Energy, Pabineau First Nation and Bel!edune Port Authority (BPA) 
have signed a Memorandum of Understanding (MOU) to work collaboratively on 
mutually beneficial initiatives at the Port of Belledune and surrounding areas in 
Northern New Brunswick, specifically related to Small Modular Reactor (SMR) Canadian 
domestic use and exports. 
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• On June 28, 2023, Moltex Energy USA LLC, a subsidiary of Moltex Energy Canada Inc .. is 
pleased to be a recipient of a Gateway: for Accelerated Innovation in Nuclear (GAIN) 
Nuclear Energy Voucher, which provides advanced nuclear technology developers with 
capacity and expertise at U.S. Department of Energv. (DOE) national :laboratories. The 
work will focus on heat-transfer testing. 

-Luke 

o The energy voucher is not the first time the DOE has supported Moltex. In 2020, 
Moltex received $4.SM in funding through the Advanced Research Projects 
Agency - Energy (ARPA-E), an agency within the DOE, to advance the 
development of its reactor. In 2019, ARPA-E awarded Moltex $2.SSM to develop 
technologies to shorten reactor construction time. 

From: Luke Bulmer 
Sent: Thursday, June 29, 202311:02 AM 
To: Josh Jenkins <JoshJenkins(nJACOAAPECA.GCCA> 

Cc: Josh Waite <~WACOA APECAGC.CA> 
Subject: RE: FOR ACTION: Update on ARC and Moltex • MINO request 

Good morning Josh & Josh, 

Please find below the updated bullets that Kalie had outlined - there remain a number of gaps 
that I simply do not have the answers to .. happy to dig in further, wondering if our Ottawa 
colleagues may have some insight to share. As Danika had mentioned previously, Lynn Adams 
has no further information to share regarding the status of SMR development, regarding 
either the technology itself or the regulatory aspects. 

ARC: 
• In 2018, ARC committed $SM towards the establishment of an Advanced SMR Research 

Cluster in New Brunswick, which received $10M from the f~ew Brunswick Energy 
Solutions Corporation, a provincial Crown corporation. 

• ARC has secured S20M in financial assistan 
February, 2021, 

• 

• Current Series B funding round - Bill Labbe was quoted in a 2022 news article stating 
that Series B funding was likely to be launched in June or July 2022. 

• In November 2022, Belledune Port Authority announced it is working with Cross River 
Infrastructure Partners to pursue the use of ARC's technology as part of a future 
expansion at the northern New Brunswick port, realizing their Green Ene 
due to the ARC-l00's ability to produce both clean power and heat. 

• The Canadian Nuclear Isotope Council (CNIC) announced a partnership vvith ARC in 
December, 2022. ARC joins 76+ organizations in Canada's isotope comrnunity that work 
together to advance Canada's role in the global supply chain for nuclear isotopes. ARC is 
the first advanced small modular reactor {aSMR) company to join the Cf\HC. 

• Progress is continuing steadily regarding site preparation at Point Lepreau f\Juclear 
Generating Site (PLNGS) and implementation of the first aSMR (ARC-100} in New 
Brunswick is expected early in the 2030s. 

• 
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• The CIB's largest ever investment in clean technologies occurred in Octobe~. 2022, with 
the announcement of $970M in support of OPG's development of GE Hitachi's 
Hitachi B'v\/RX3DO a generation 3 SMR technology. 

0 

Moltex: 
• In 2018, Moltex cornmitted $SM towards the establishment of an Advanced SMR 

Research Cluster in New Brunswick 1 which received $10M from the New Brunswick 
Energy Solutions Corporation, a provincial Crown corporation. 

• In March, 2021, Moltex announced the receipt offinancial support through SIF of 
$47.5M which will be matched by Moltex dollar for dollar, and complimentary support of 
$3M from ACOA. 

• In early 2023, Moltex's project with ACOA was completed, demonstrating the technical 

viability of the core chemical extraction process to be used for recycling waste nuclear 
fuel (WATSS) 

-Luke 

from: Josh Jenkins <~acoa-apeca.gc.ca> 
Sent: Wednesday, June 28, 2023 4:00 PM 
To: Luke Bulmer <Luke.Bulmer@acoa apeca.gc.ca> 
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Cc: Josh Waite <JoshJJ\Jaite(iilAC0AJ\PECA.GCCA> 
Subject: FW: FOR ACTION: Update on ARC and Moltex - MINO request 

Please let me know where you've got gaps in being able to respond to Kalie's suggestions, and 
we can come up with a plan to fill those. 

Would appreciate know by tomorrow morning, thanks 

Josh 

From: Danika LeBlanc <~4JAC0A-APECA.GC.CA> 
Sent: Wednesday, June 28, 2023 1:37 PM 

To: Josh Waite <~q) CO - C GC >; Luke Bulmer <~!m 
2peca.gcca> 
Cc: Josh Jenkins <JoshJenkins@1acoa a;.2eca.gcca> 
Subject: FW: FOR ACTION: Update on ARC and Moltex - MINO request 

Hi Josh W/Luke, 

Forwarding to you for your action. 

Luke and I worked on this last Friday and we've now received feedback from Kalie. Timeline 
was tight so we weren't able to get any intel on ARC (not an ACOA client, reached out to Lynn 
Adams but she didn't have anything to add). We'll: need to make phone calls to get the info on 
them. Not sure who would be the contact for this. 

Josh J, any leads on this? 

Danika leBlanc, CPA 

From: Kafa El Zamer <KafaEIZamerfi:xlAC0A-APEC!U:iCCA> 
Sent: Wednesday, June 28, 2023 1:31 PM 
To: Rima Thomeh <~acoa-apeca.gcca>; Josh Jenkins <JoshJcmkins(;'Dacoa­

sRcca.gc.ca> 
Cc: Jeanetta Hill <~ACOA-APECA.GC.CA>; Danika LeBlanc 
<Danika.leBlanc@ACOA-APECAGCCA> 
Subject: FW: FOR ACTION: Update on ARC and Moltex - MINO request 

Hi Rima and Josh, 
See below comments from Kalie on the ARC and Moltex information for MINO. We can 
remove the first part that is overall/general info on SM Rs and have more focused bullets on 
just ARC and Moltex with the info Kalie shared below for each. Some was included in the 
document and some was missing. 

Cc'ing Danika as she was acting for Josh when the document was drafted. 

Let me know if you have any questions. 
Thanks 
Kafa 
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From: Kalie Hatt-Kilburn <Kalk,.Hattl<ilbum@ACOA l\PECAGCCA> 
Sent: Wednesday, June 28, 2023 12:05 PM 

To: Kafa El Zamer <~iilACOAAPECA.GC.CA> 
Subject: RE: FOR ACTION: Update on ARC and Moltex • MINO request 

Thanks Kafa. As mentioned, I think we should shorten it to key bullets and should include the 
following: 

ARC: 
Funding received from PNB to date 

Moltex: 
Funding received from ACOA and PNB 

From: Kafa El Zamer <Kafa.EIZamer@ACOA-APECA.GC.CA> 
Sent: Wednesday, June 28, 2023 9:07 AM 
To: Kalie Hatt-Kilburn <Kalie.Hatt Kilburnt@ACOAAPECA.GC.CA> 
Subject: FW: FOR ACTION: Update on ARC and Moltex - MINO request 

Hi Kalie, 
I thought you might want to have a look at the attached information on ARC and Moltex 
before it goes to MINO. 

Kafa 

From: Rima Thomeh <Rirna.Thomeh@acoa-aP.eca.gc.ca> 

Sent: Friday, June 23, 2023 3:25 PM 
To: Danika LeBlanc <~ACOA-APECA.GC.CA> 
Cc: Kafa El Zamer <Kafa.E!Zamer@ACOA-APECAGCCA>; Patrick Lacroix 
<~alACOA-APECA.GC.CA>; Josh Jenkins <~a)acoa-apeca.gc.ca>; Laura 
Delong <Laura.Delong;@ACOA-APECAGCCA>; Luke Bulmer <Luke.Bulmer(@acoa­
BhJeCa.gc.ca>; Jeanetta Hill <Jeanetta.Hill(aJACOA-APECA.GC.CA> 

Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request 

Thank you, Danika et. al. ! Going above and beyond as usual v 

I put the bullets into a Word document and formatted it to share with MINO. See attached. 

Kata/Jeanetta - please confirm who provides final approval. 

Thank you, 
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Rima 

From: Danika LeBlanc <Danika.leBlanc@ACOAAPEC/\.GCCA> 
Sent: Friday, June 23, 2023 1:07 PM 
To: Rima Thomeh <RirnaThomeh@acoa-ageca.gcca> 
Cc: Kafa El Zamer <Kafa.EIZamer@ACOA APECA.GCCA>; Patrick Lacroix 
<~)ACOAAPECA.GCCA>; Josh Jenkins <~acoa-apeca.gc.ca>; laura 
Delong <laura.Delong{filACOA APECA.GCCA>; Luke Bulmer <luke.Bulmer@acoa­

~Reca.gc.ca> 
Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request 

Hi Rima, 

Here is what I propose in terms of an "informal (i.e., a few buUets) update on ARC and Moltex 
(e.g., any new developments)": 

• The government of New Brunswick supports both ARC and Moltex Small Modul:ar Reactor 
(SMR) technologies as they offer distinct reactor types and fill: different sectors of the 
nuclear energy market. There is also enough space at the Point Lepreau site for both 
reactors. 

o The ARC-100 is well-suited for combined use in heavy industry or desalination, 
and coupled with its proliferation resistance, it is also a strong fit for both 
existing and emerging nuclear nations while the Moltex technology is significant 
from a waste re-use perspective. 

• NB Power sees the potential for deployment of ARC units in northern New Brunswick to 
help transition away from coal and allow a reliable source of clean, base-load energy to fuel 
current needs and future industrial development in that region, such as hydrogen/ammonia 
production. Deployment in northern New Brunswick is considered achievable by the mid-
2030s. 

• Funding has been provided through ISED's Strategic Innovation Fund (SIF) to Moltex to 
assist the company in developing its technology. ARC received a CAD20 million investment 
by the Government of New Brunswick (unlocking private sector investment in matching 
funds). 

• In addition to funding support for SMR technology development, the importance of 
regulatory clarity and certainty remain key areas for advocacy as NB moves toward SMR 
development and deployment. 

o Keeping legislative and regulatory requirements streamlined {and withi:n a 
reasonable timeframe) is key to advancing SMR techno:logy. 

o NB Power, Moltex and ARC (and most other nuclear industry proponents across 
Canada) have expressed a concern regarding the length of time the current Impact 
Assessment (IA) requires for the technology. It is understood that the Canadian 
Nuclear Association is calling for an expedited process (<3years) so that Canada can 
remain competitive with other jurisdictions (current timeframes are estimated at 6-
8years for the IA). 
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• Ongoing Indigenous engagement by ARC, Moltex and NBP has resulted no significant 
opposition from NB FNs to date. 

• On March 23, 2023, ARC Clean Technology and Invest Al:berta agreed to pursue activities to 
support commercialization of ARC's aSMR ARC-100 technology in Alberta. 

• On April 18, 2023, ARC was named as potentia:I technology solution to advance industrial 
decarbonization in Saskatchewan in an interprovincial MOU between the Province of 
Saskatchewan and the Province of New Brunswick. 

• The Coalition for Responsible Energy Development in New Brunswick (CRED-NB) is lobbying 
(and has lobbied the Minister responsible for ACOA) for a nuclear-free renewable energy 
future. CRED-NB strongly believes NB can meet its future energy needs with renewabl:e 
energy and storage technologies and that nudear energy is a "dirty, dangerous distraction 
from the work we all need to be doing to address the climate crisis". 

• ACOA's $3M funding for Moltex's_early-stage technical validation work (Phase 1) on its 
waste fuel recycling technology is now complete. Through this project, Moltex has 
demonstrated technical viability of the core chemical extraction process to be used for 
recycling waste nuclear fuel. i 

• The Cl B's largest ever investment in clean technologies occurred in October, 2022, with 
the announcement of $970M in support of OPG's development of GE Hitachi's 
~=~~~-- a generation 3 SMR technology. 

0 
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Danika leBlanc, CPA 

From: Rima Thomeh <R1rn2Thomehta)acoa aQeca,gcca> 

Sent: Thursday, June 22, 2023 3:02 PM 
To: Laura Delong <laura,Delong@ACOJ\ APECAGCCA> 
Cc: Kafa El Zamer < - r@ A-APECA,GCCA>; Patrick Lacroix 

< ~) >; Josh Jen ki n s <~ a co a a p e ca . g c ca>; 
Danika LeBlanc <Danika.lcB!anc@ACOAAPECAGCC,A> 
Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request 

Hi Laura, 

Yes, very helpful! Thank you so much. 

Danika is acting for Josh who is on leave today and tomorrow, so I have copied her in to share 
any feedback. 

Danika - a request from MINO came in asking for an informal (i.e., a few buHets) update on 
ARC and Moltex (e.g., any new developments}. Laura has initiated by pulling together bullets 

from her previous briefing on the subject. Can you please review and provide your feedback 
or concurrence? 

Please let me know ff there are any questions. 

Thank you, 

Rima 

from: Laura Delong <Laura.DeLong.@ACOA-APECA.GCCA> 

Sent: Thursday, June 22, 2023 2:52 PM 
To: Rima Thomeh <Rima.Thomeh@acoa apeca.gc.ca> 
Cc: Kafa El Zamer <~ACOA-APECA.GC.CA>; Patrick Lacroix 
<~al ACOA-AP E CA. G C. CA>; Josh Jenkins <~a) a coa-a pee a. gc. ca> 
Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request 

Hi Rima: 

This isn't pretty- sorry, I'm running low on time - but below are bullets from my most recent 
update on SMR as at May 112023 (which incorporated Kalie's i:nput at the time). I'm copying 
Patrick and Josh in case they have additional intel and encourage you to reach out - per your 
note below - to Danika/Luke for their concurrence. 

I hope this is helpful. 

Laura 
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GENERAL CONTEXT 

• To meet the goal of reaching net-zero by 2050, Canada wiH need to act boldly, including a 
transition towards non-emitting energy throughout the country. Canada is well positioned 
to become a clean electricity superpower and build a net-zero economy of tomorrow that is 
more sustainable, more secure, and more affordable. 

• SM Rs are a new class of nuclear reactors that are considerabl:y smaUer in size and power 
output than conventional nuclear power reactors, with enhanced safety features. This 
technology has the potential for a range of applications. From grid-scale units that can 
provide non-emitting reliable electricity, to smaller units suitable for heavy industry, and 
powering remote communities. Several provinces, including New Brunswick (NB) are 
actively pursuing SM Rs, and Canada's first SMR could be in operation as early as the mid-to­
late 2020s. 

• In 2020, the Government launched its SMR Action Plan, which illustrates Canada's plan for 
the development, demonstration, and deployment of SMRs for multiple applications at 
home and abroad. The Plan built on the momentum of Canada's SMR Roadmap, released in 
2018. 

NEW BRUNSWICK CONSIDERATIONS 

• New Brunswick is positioned to advance small modular reactor technology because of its 
rich academic and scientific community, an existing nuclear site that can accommodate 
multiple SMRs and the nuclear expertise of the professionals at the Point lepreau Nuclear 
Generating Station. 

• New Brunswick is part of the pan-Canadian SMR Action Plan initiative led by NRCan. 

• The focus for New Brunswick is on Stream 2 which involves two 4th generation, advanced 
small modular reactor designs that will be developed in New Brunswick through the 
construction of demonstration units at the Point lepreau nuclear site in NB. 

• The two companies developing SMRs in New Brunswick are ARC and Mo:ltex. Both are 
attractive to the market because they have better safety features than earlier versions, 
mitigating the risk of a thermal nuclear incident and producing high temperature heat 
which is favorable for industrial decarbonization. 

o ARC Clean Energy is developing an advanced Generation IV SMR, the ARC-100, a 
100 MW liquid sodium-cooled fast reactor which is expected to be operational 
by 2029. The reactor is based on the techno:logy of the EBR-H fast-reactor at the 
Argonne National laboratory in Lemont, Illinois, which operated for 30 years. 

o Moltex Energy is developing a 300 MW Stable Salt Reactor-Wasteburner. It is 
also developing technology to recycle used CAN DU fuel at the Point lepreau 
Nuclear Generating Station, lowering the amount of nuclear waste that will need 
long-term storage. Both the reactor and spent fuel recovery system are expected 
to be operational by the early 2030s. 

• The government of New Brunswick supports both ARC and Mo:ltex Small Modul:ar Reactor 
(SMR) technologies as they offer distinct reactor types and fill: different sectors of the 
nuclear energy market. There is also enough space at the Point lepreau site for both 
reactors. 

o The ARC-100 is well-suited for combined use in heavy industry or desaHnation, 
and coupled with its proliferation resistance, it is also a strong fit for both 
existing and emerging nuclear nations while the Moltex technology is significant 
from a waste re-use perspective. 

• NB Power sees the potential for deployment of ARC units in northern New Brunswick to 
help transition away from coal and allow a reliable source of clean, base·load energy to fuel 
current needs and future industrial development in that region, such as hydrogen/ammonia 
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production. Deployment in northern New Brunswick is considered achievable by the mid· 
2030s. 

• NB Power is also looking to SM Rs as replacements for the Point lepreau nuclear facility, 
which is scheduled to reach its end-of-life in the early 2040s. The facility currently supplies 
approximately 39 percent of the province's energy needs as well as base load power supply 
to Prince Edward Island. The development and depl:oyment of SMR technology will help the 
broader Atlantic region maintain its critical energy supply while provi:ding mitigation from 
the intermittence of other renewable energy sources. 

• ACOA NB has invested in a number of projects to assist with the SMR technology 
development cluster, given the importance of Increasing non-emitting power generating 
sources to support the NB economy. 

o These include projects with the University of New Brunswick's Centre for Nuclear 
Energy Research (CNER) expanding capacity, support for strategic planning for 
Indigenous involvement in SMR development in NB and, with the goal to activate an 
underutilized supply chain to participate in a worldwide SMR market various suppl:y 
chain initiatives including events for SM Es Interested in entering, or expanding their 
role in the SMR supply chain 

• Funding has been provided through ISED's Strategic Innovation Fund (SIF) to Moltex to 
assist the company in developing its technology. ARC received a CAD20 million investment 
by the Government of New Brunswick (unlocking private sector i:nvestment in matching 
funds). 

• The release of the SMR Action Plan heightened expectations for federal funding to support 
SMR development among provincial and territorial governments, Indigenous people, 
organized labour, utilities, industry, innovators, academia and civil society. Budget 2023 
announced a number of initiatives that could be of benefit to the SMR industry, including 
the Clean Electridty Investment Tax Credit, the Clean Technology Manufacturing 
Investment Tax Credit, and expanding the eligibility for the Gean Techno:logy Investment 
Tax Credit. 

• In addition to funding support for SMR technology development, the importance of 
regulatory clarity and certainty remain key areas for advocacy as NB moves toward SMR 
development and deployment. 

o Keeping legislative and regulatory requirements streamlined {and withi:n a 
reasonable timeframe) is key to advancing SMR technology. 

o NB Power, Moltex and ARC (and most other nuclear industry proponents across 
Canada) have expressed a concern regarding the length of time the current Impact 
Assessment (IA) requires for the technology. It is understood that the Canadian 
Nuclear Association is calling for an expedited process (<3years) so that Canada can 
remain competitive with other jurisdictions (current timeframes are estimated at 6-
8years for the IA). 

• Ongoing Indigenous engagement by ARC, Moltex and NBP has resulted no significant 
opposition from NB FNs to date. 

• On March 23, 2023, ARC Clean Technology and Invest Al:berta agreed to pursue activities to 
support commercialization of ARC's aSMR ARC-100 technology in Alberta. 

• On April 18, 2023, ARC was named as potential technology solution to advance industrial 
decarbonization in Saskatchewan in an interprovincial MOU between the Province of 
Saskatchewan and the Province of New Brunswick. 

• The Coalition for Responsible Energy Development in New Brunswick (CRED-NB) is lobbying 
(and has lobbied the Minister responsible for ACOA) for a nuclear-free renewable energy 
future. CR ED-NB strongly believes NB can meet its future energy needs with renewabl:e 
energy and storage technologies and that nuclear energy is a "dirty, dangerous distraction 
from the work we all need to be doing to address the climate crisis''. 
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From: Rima Thomeh <RimaThornch@acoa-ageca.gcca> 

Sent: Thursday, June 22, 2023 1:07 PM 
To: Laura Delong <laura,DelongmlJ\COAAPECA,GCC/\> 

Cc: Kafa El Zamer <~c'f)ACOA-APECA,GC.CA> 
Subject: FOR ACTION: Update on ARC and Moltex - MINO request 

Hi Laura, 

During the Minister's call this week, we were asked to provide an update on ARC and Moltex. 
Kalie mentioned that you recently worked on an SMR briefing, and I wondered if you could 
provide me with some general bullets that outline their status or any new developments. 

I can share the bullets with Danika/Luke for their concurrence. 

If it's any help, here is the briefing from February 2023 - httwportal.acoa-
fl , r · !r.: e 11. ir , . p,-n,,· l , -1< v/2023/BACKGROUNDERS,%2DINFO%2 

pd a te'%20J an u ra ry~g 

There was also a backgrounder completed in 2022 on ARC and Moltex as well - Moltex and 
ARC··· All Docurnt?nts (acoa ar::eca.gc.ca), 

Due date: Friday, June 23 at noon. 

Let me know if you wish to chat further. 

Thank you, 

Rima 
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From: 

To: 

Cc: 

Subject: 

Sent: 

Hi Kalie/ Jeanetta, 

Josh Jenkins 

Kalie Hatt-Kilburn; Jeanetta Hill;, 

Kafa El Zamer; Crv.stal Hawkes; Krista Hicks;. 

FW: Moltex Energy Canada - PAF ready for review 

11/30/2023 12:01:00 PM 

You'll see below that we've now shared the Moltex PAF with HO for a QA review in advance of 
moving the project up to MINO on a special list for their direction. 

Our intent is to share the one-pager used for Directors/DGs concurrence as supporting 
context/briefing material for MINO direction. 

Would appreciate your review and comments on the PAF. You'll note that input you've both 
provided on the one-pager has been included in the assessment document. 

We're awaiting HO's input before formally transitioning the PAF in CAPRI for MINO direction 
(and so it may come to you as part of that process depending on timing/your return), but we'd 
like to incorporate any feedback you might have now, concurrent with HO review, in case it's 
ready to go up while folks are still acting this week. 

Please let me know if you have any questions or concerns with the document or our proposed 
approach - thanks, 

Josh 

From: Josh Jenkins 
Sent: Thursday, November 30, 2023 11:50 AM 
To: Jennifer Cormier <Jennifer.Cormler@ACOA-APECA.GC.CA> 
Cc: Luke Bulmer <Luke.Bulmer@acoa-apeca.gc.ca>; Mel:anie Lefflanc 
<Melanie.LeBlanc@ACOA-APECA.GC.CA>; Tristan Hovey <Tristan.Hovey@ACOA­
APECA.GC.CA>; Kafa El Zamer <Kafa.EIZamer@ACOA-APECA.GC.CA> 
Subject: Moltex Energy Canada - PAF ready for review 
Importance: High 

Hi Jennifer, 

Here's the link to the Moltex PAF, for your team's review and comments: 

Project: Project Assessrnent: Dernonstrate the WATSS tedmo!ogy us1ng,,2Qent CAN DU fuel -

Q.ynamics 365 

Please let us know if you have any questions or concerns - thanks, 

Josn Jenkins 
Director, Innovation, Trade & Business Growth 
Atlantic Canada Opportunities Agency/ Government of Canada 
Josh.Jenldns@canada.ca / Te!: 506-851-3626/ Cell: SOG-227-9520 / TTY:1-877-456-6500 
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Directeur, Innovation, commerce et cmissance des entreprises 
Agence de promotion economique du Canada atlantique / Gouvemement du Cmada 
Josh.Jenkins@canada.ca / Tel: 506-851-3626/ Cell: 506-227-9520 / ATS:1-877-456-6500 
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