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

From: Kalie Hart-Kilburn

To: Sam Fotia
Subject: RE: Call-out for products: DM Kennedy - Halifax, NS - lanuary 17, 2020
Sent: 1/9/2020 5:29:00 PM

Thanks Sam. | got tied up in some other meetings and am just freeing up now. | should have
some time tomorrow around 9:30am vour tme. I you're available, Tean Bilyou 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-kilburn@canada.ca>

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

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

¢ Molltex Energy Canada (NB})

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

¢  ARC Nuclear Canada (NB)

From: Hatt-Kilburn, Kalie {ACOA/APECA) <kalle hattkilburn@canada ca>

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

To: Fotia, Sam {ACOA/APECA) <sam.foria@ranada.ca>

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

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

From: Fotia, Sam (ACOA/APECA) <gam fntiadicanada ca>

Sent: Thursday, January 09, 2020 3:15 PM

To: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie hattkilburm®@canada. o>

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) <kalis hatb-kilbhuwrn@canadaca»

Sent: Thursday, January 09, 2020 12:35 PM

To: Fotia, Sam (ACOA/APECA)} <sam fotia@oanadaca>

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

Hi Sam,

HO is coordinating briefing material for an upcoming meeting between Simon Kennedy and
Francls. We've been asked to supply information on SMRs Plust 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 sucnin@canada.ca>

Sent: Thursday, January 09, 2020 11:54 AM

To: Amo, Courtney {ACOA/APECA) <courtnevamo®@canadaga>; Drodge, Susan (ACOA/APECA)
<susar drodeeficanada ca>; Etter, Marianne (ACOA/APECA) <marianne efter@eanada.ca>;
Hatt-Kilburn, Kalie (ACOA/APECA) <lialie hatt-kiihurn@®canada. ca>

Cc: Trainor, Sophie {ACOA/APECA) <sgphietrainor@eanada.ca>; Savoie, Louise (ACOA/APECA)
<lpuise savole@canada.ca>

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

Hi everyone,

Just 1o confirm, ACOA-HO Policy will coordinate the note for the brealdast meeting betweean
Simon Kennedy and owr President on January 17.

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

1. Potential SIF Prolects

b, SMRs/Noltex (ACOA-NB to provide information)

bl

Not relevant to the request

Courtney and | would need whatever input you are able to provide by noon on Friday, January
b
104,

Thanks.

Wade

From: Belanger, Christina {IC) <¢hristina. belanser@canada.co>
Sent: Wednesday, January 08, 2020 6:41 PM
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To: ACOA.F ACOA TRIPS/VOYAGES APECA F.APECA
<ACOAALOCOIIMS-COmmsanar apscaeanads cas: JCF SPSTripsATL FIC <[ SPS-Tring-

ATL W@ canads ca>; 1.0 SRS ADMO / BSMA SSR O.IC <IC.SISADME-BENMASSLICE canada.ca;
IC.O ICS ADMO / SMA ICS O.IC <ig.icsadmo-smalcs n@oanada ca>

Cc: IC.O OCS Trips / Voyages BSG O.IC <jg.ocsirins/vovareshse lo@canada.ca>; Sypien, Nicole
{1C) <nigole syvnlen@canada.ca>; Verrier, Valérie (IC) <yaleteverrier@oanadaca>

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

Importance: High

Hello,

Please see revised due date for the cali-oun

BF / Date de rappel: Tugsday, Jlanuary 14 by 10:00 a.m, EST

Thank vou,

Christina Belanger

Team Lead, Executive Planning and Gutreach {ExPO), Office of the Corporate Secretary
Innovation, Sclence and Economic Development Canada / Government of Canada
Christina Belanger@QCanada.ca / Tel : (3433 201.2208 / Cell : (343} 550-7476

From: Belanger, Christina {IC) <ghristina. belanger®canada.ca>

Sent: January 8, 2020 5:35 PM

To: ACOA.F ACOA TRIPS/VOYAGES APECA FAPECA
<acoaaceatripsvovagesanecaapeca®oanada.ca>; ACOComms-CommsAPEC {ACOA/APECA)
<@LOB.ACOTOMMS-Commsanec.anera@eanara ca>; IC.F SPSTripsATL FIC <IC.SPS-Trips-

ATL @ eanada.ca>; 1C.0 SRS ADMO / BSMA SSR O.IC <|C.SISADMG-BSMASSLIC@ canada.ca»;
IC.0 ICS ADMO / SMA ICS C.IC <igigsadmo-smalcs jo®canadaca>

Cc: 1C.0 OCS Trips / Voyages BSG O.1C <ig.gestrins/vovazeshsgic@canada.ca>; Sypien, Nicole
{HC) <picole synien@@eanada,ca>; Verrier, Valérie (IC) <yalerisverrier@canada ca>

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

Looping in ICS - My apologies, please see call-out below.

From: Belanger, Christina {IC) <ghristina. belanger®canada.ca>

Sent: lanuary 8, 2020 5:34 PM

To: ACOA.F ACOA TRIPS/VOYAGES APECA F.APECA
<gcod.Acoairingsyovasesapeca.anecadcanada. oo ACOComms-CommsAPEC (ACOA/APECA)
<@LOB.ACOTOMMS-Commsanec.anera@eanara ca>; IC.F SPSTripsATL FIC <IC.SPS-Trips-
ATLIC@canada ca>; 1C.0 SRS ADMO / BSMA SSR O.IC <|C.SISADMO-BSMASSLIC@canada.ca>
Cc: 1C.0 OCS Trips / Voyages BSG O.1C <ig.ocstrins/vovageshse ic@canada ca>; Sypien, Nicole
{1C) <picole synien@oanada ca>; Verrier, Valerie (IC) <yalerieverrier@canada.ca>

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

Dear colleagues,

Piease prepare the following materiais for Deputy Minister Kennedy's program in Halifax, NS

on January 17, 2020
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Materials should be sent directly to [C.O OCS Trips / Voyages BSG O.1C
ic.ocstinsfvoyagesbegic@icanada.ca

Veuillez S.V.P. préparer la suivante et 'envoyer directement a 1C.O OCS Trips / Voyages BSG
O.IC ig.oesirinslvovacesheglo@oanada.na

BF / Date de rappei: Tussday, January 14 by 10:00 a.m. EST

Please note:
¢ | ead Sectors/Regions/Departments must coordinate imput with other

Sectors/Regions/Departiments identified in this call-out.
« Aftached is the latest itinerary {draft 1.1)
¢ Tempiate for briefing products is attached.

Itinerary including contact
13 U i

Friday, January 17
Halifax, NS

Breakfast Meeting with Francis McGuire, President,
ACOA. ... st rssa s v e ssesssraserassnans 2

Briefing Package — ACOA lead

Oceans Supercluster
ROUNGEADI. e cree e s v crrerransesrssararassararsenssesrsrsssererssnsassrresvassnsensnsssrasersessses 3
Products — 1CS lead

Meet & Greet with Regional Innovation, Science and Economic Development {ISED}
Employees....c.ccconviireininnne 4

Scenario Note ~R{ lead

a) Deck: A snapshot of ISED in the Atlantic RO lead

Meeting with CDL-Atlantic Site Lead, Creative Destruction Lab {CDL}
Atlantic...cumiinices i 5

Briefing Package ~SRS lead with input from RO

Meeting with CarbonCure
TECNNOIOZIES. o ireecrecciricinr s s s varencrantesn e s as e resr e v s sariassenss nne anessesanasasensrennre 6

Briefing Package ~5KS lgad with Input from RO

REfErENCE IMBEIIAISci i icstiiiscsistresveestersntsasss s st ostesras st estasansunsssesasesntssisentsrsasvessnasnbensssnsssssossassenssenss
7

Nova Scotia Economic Profile ~RO lead
a} Halifax Including Local Issues &0 lead

Thank you,

Christina Belanger

Team Lead, Executive Planning and Oulreach {ExPO), Office of the Corporate Secretary
Innovation, Science and Economic Development Canada / Government of Canada
Christina.Belanger@Canada.ca / Tel | (343) 201-2208 / Cell 1 (343} 550-7478
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From: Kalie Hatt-Kilburn

To: Sam Fotia

Cc: Hicks, Hugh (ACOA/APECA)
Subject: RE: Moltex and CNL

Sent: 4/24/2020 10:15:00 AM

'minot sure right off the top of my head. Hugh, do you know the funding amount?

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-kilburn@canada.ca>
Cc: Hicks, Hugh {ACOA/APECA) <hugh.hicks@canada.ca>

Subject: Moltex and CNL

Hi Kalie,
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 develop
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

Bam Fotla

Senior Advisor - Industrial Benefits (Defence) & National Programs Lead
Atlantic Canada Opportunities Agency {ACOA)} — Ottawa Office

&0 Queen Street, 8th Floor | Otawa, ON T K1P BR5

Email: sarm foliz@ocanads ca

Tel: (813) 954-8059 | Cell: (613) 286-8853

Atlentie {amada  Agnie de
hppm 2t ] %

7
% A 4 i Canaedd
Agrrny s Ll amadts stlonthye AR
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s.21(1)(b)
From: Kalie Hatt-Kilburn
To: Cain, Kelly (IGA/MA])
Subject: RE: Can you please tell me what 1SDC has provided
Sent: 5/27/2020 6:43:00 PM

Glad | could help out. ©

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-kilburn@canada.ca>
Subject: Re: Can you please tell me what ISDC has provided

Outstanding. Thank you SO much Kalie, This is exactly what [ need. Premier wants to

get behind the winners. This i1s an enormous help.
K

Get Qutook fori0s

From: Hatt-Kilburn, Kalie [ACOA/APECA) <kalie hatt-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 all. Happy to help anytime.

He may wish to note that i will be important that that the review of the full SIF submission
move along in a Hmely manner {can take months) so any help that car be provided to keep
this on the priority list would be apprecisted.

The US recently announced a 5230M dedicated fund for SMR development and has offered
Moltex 54.5M already.

Not relevant to the request
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Not relevant to the request

My two cents, Feel free 1o use vour judgment on what to pass along ©
Kalie

From: Cain, Kelly {IGA/MAI} <Kelly.Cain@gnb.ca>

Sent: Wednesday, May 27, 2020 6:23 PM

To: Hatt-Kitburn, Kalie (ACOA/APECA) <kalie hatt-kilburn@canada.ca>
Subject: Re: Can you please tell me what ISDC has provided

Outstanding. Thank you SO much Kalie. | am sitting beside him and that call s
coming up later tonight. Are there any other things floating around NB that PBH
should push?

Thanks

Promise [ will leave you alone!!! I so appreciate your help.

K

Get Qutiook for iQs s.20(1)(b)

From: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie hatt-kilburn®@canada.ca>
Sent: Wednesday, May 27, 2020 6:20:33 PM

To: Cain, Kelly (IGA/MAI} <Keliv.Cain@gnb.ca>

Subject: RE: Can you please tell me what I5DC has provided

Sure thing, Kelly. Here you go:

*»  Moltex requested a contribution under ISED’s Strategic innovation Fund for a contribution of
S47.5M 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.
. s.21(1)(a)

s.21(1)(b)

s 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 Program:

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 resuits.

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;

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

s Stream 3: Attract and retain large scale investments to Canada;
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e 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 Technology
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 level 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 1o test the commercial potential of an early TRL concept or finding;

*  Adaptation of research findings for commercial applications that have the potential for market
disruption;

e Development of current products through the implementation of new technology that will
enhance the Recipient's competitive capability; and

* Development of process improvements which reduce the environmental footprint 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@enb.ca>

Sent: Wednesday, May 27, 2020 6:06 PM

To: Hatt-Kilburn, Kalie (ACOA/APECA) <kalie hatt-kilburn@canada.ca>
Subject: Re: Can you please tell me what 1SDC has provided

Thanks so much Kalie.

Can you please shoot me a few bullets re what “the program” is? | assume it is
research or is it design? Etc, My Premier is speaking to Baines tonight and he has
been running all day. I need a few quick snaps for him.

Thank you so much.
K

Get Qutlook for iOS

From: Hatt-Kilburn, Kalie {ACOA/APECA) <kalie hatt-kilburn@canada.ca>
Sent: Wednesday, May 27, 2020 6:03:34 PM

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

Sent: Wednesday, May 27, 2020 5:24 PM

To: Hatt-Kitburn, Kalie {ACOA/APECA) <kalie. hatt-kilburn®canada.ca>
Subject: Can you please tell me what I1SDC has provided

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

Kelly Cain

Deputy Minister intergovernmental Affairs / Sous-ministre des Affalres intergouvernementales
Deputy Minister responsible for Women's Fquality Branch [Executive Council] / Sous-ministre
responsable de lo Direction de 'égalité des femmes (Bureau du Conseil exécutif)

Deputy Minister responsible for Humaon Resources, Finance and Treosury Board / Sous-ministre
responsable des ressources hurmoines, ministére des Finances et du Conseil du Trésor

2 0. Box 6000, Fredericton, NB F3B 5H1

506-444-5485

Kelly.Cain@gnb.ca

o

i s
Brunswick

404 W A B A
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from:
To:
Subject:
Sent:

Kanon Maurice
anon Maurice
MING: WP call with Kent Estabrooks — ACOA NB - 2021/01/28
5/23/2025 9:32:05 AM

Meeting Date: 2021/01/26 2:15 PM
Location: 1-855-288-0982, code
Link to Outlook Item: dick fiere
Invitation Message

Participants

niin, Martine {ACOAJAPECA) i

éistabfgoks Kent (ACOASAPECAY

Sava, Paan 1K)

' Higks, Krista (ACOAJARECAY

o

Hatr-Kiltbuen, Kalie {ACOA/APECA]

Sandell, Carolee (ACOAARECAL

Rutanga, Eddie (ACOMAPECA)

February

Fabruwry 16 482

fdowers of who will do wiich calt

STATUS
{Ongoing, Firm, Completed]

AGENDA

Mo agenda

Internal
MATERIALS/RESOQURCES/LINKS

Laurie's fist Tide and Boar

Email from Clatre

MING

Not relevant to th

s.21(1)(b)

CONSIDERATIONS
{Programs/Policy)

e request

s.21(1)(c)

FOLLOW.UPS {2)

s.16(2)(c)
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Not relevant

Not releva

Not rele

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

to the request

int to the request

ant to the request

Maottex

Moltex is a start-up technology company which is developing a range of moiten salt reactors {MSRs] known as
Stable Salt Reactors {SSRs), one of which, calied the Stable Salt Reactor Wasteburner {SSR-W300] s specifically
designed for burning used nuclear fuel.

<<Project Over 1M - Moltex QA 217315 (003 ).doex>

Update from Debbie re Moitex - fan 26, 2021

SMRs Update

Maoltex [530M) Contribution agreement is with Moltex. They forwarded questions on €A dlauses and ACOA 15
meeting to discuss,
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Not relevant to the request 000584
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Not relevant to the request
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NOTES/ACTION ITEMS
FINAL MINUTES

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

Not relevant to the request

000586



From: Patrick Lacroix

To: Kalie Hatt-Kilburn; Sharon Stanford-Rutier;
Subject: RE: HEADS-UP MEDIA CALL: The Globe and Mail
Sent: 5/25/2021 4:25:28 PM

Thank you Kalie for the detalled response,

Sharon, will 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-RapportAppelsMedias FAPECA <mediacallreport-
rapportappelsmedias@acoa-apeca.gc.ca>

Cc: Patrick Lacroix <Patrick.Lacroix@ACOA-APECA.GC.CA>; Peta Fussell <Peta.Fussell@ACOA-
APECA.GC.CA>; Tristan Hovey <Tristan.Hovey@ACOA-APECA.GC.CA>; Ted Parisé

<Ted.Parise @ACCA-APECA.GC.CA>; ACOA.F NBCommunications-CommunicationsNB FAPECA
<nbcommunications-communicationsnb@acoa-apeca.gc.ca>

Subject: RE: HEADS-UP MEDIA CALL: The Globe and Mail

Thanks Sharon. While the recommendations of NRCan were taken into account when
considering our funding to Moltex, NRCan is the lead technical department in this area. Our
funding is also consisient with Canada’s Action Plan on SMRs, so it might be appropriate 1o
direct them both to that publicly released plan {which speaks to the GoC policy position on
SMRsY and to NRCan for more technical questions relating to proliteration.

With respect to the waste gusstion, as yvou know our support will contribute to the company's
research in using existing nuclear waste as fuel for its SMR design - a key advantage
highlighted in the sector advice we had from NRCan. In this way, it can actually help to reduce
our impact in this area.

With respect to proliferation, this should really be directed to NRCan. As Lunderstand it,
Canada is not a nuclear arms power, therefore all of its nuclear usage is for energy purposes
and our regulatory framework reflects this position. But L would suggest that it would be more
appropriate for NRCan to cornment on this, since we would be parroting the positions we've
heard from them on this.

Kalie

From: Sharon Stanford-Rutter <Sharon Stanford Rutter@ACOA-APECA GC CA>

Sent: Tuesday, May 25, 2021 2:18 PM

To: ACOA.F MediaCallReport-RapportAppelsMedias FAPECA <mediacalirenort
anoortapnesmedias@acop-aneca. s oa>

Cc: Patrick Lacroix <Palrick Lacrobd@ACOA-APECA GC CA>: Peta Fussell <Peta Fussel@ACOA-

<Ted Parse@ ACOA-APECA G C 4> Kalie Hatt-Kitburn <}alie Hatt-Kilburm@ ACOA-
APECA GC CA>; ACOAF NBCommunications-CommunicationsNB FAPECA
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<phcommunications-communicationsnb®@acoa-apeca.gooa>
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 <Sharon. Stanford-Butler@ACOA-APECA GC CA>

Sent: Tuesday, May 25, 2021 2:15 PM

To: ACOA.F MediaCallReport-RapportAppelsMedias FAPECA <medizcallrepart-
rapnoriapnelsmediss@®arca-aneca go.oa>

Cc: Patrick Lacroix <Palrick Lacroix fUAUOA-APECA GO CA>r Peta Fussell <Peta Fusse l@ALRA-
APECA GC CA>: Tristan Hovey <Tristar Hovey@ACOAAPECA GL.CA>; Ted Parisé

<Ted Parise@ACOA-APECA GU CA>: Kalie Hatt-Kilburn <Kalie Hatt-Kiiburn@ ACOA-

APECA LT CA>

Subject: HEADS-UP MEDIA CALL: The Globe and Mail

Subject | Sujet : ACOA support to Moltex - due diligence

Language of the request | Langue de la demande : English

Media | Média : The Globe and Mail,

Deadline | Echéance : Tuesday, May 25 @ 5:30 pm EDT {working on extending this deadline}

Questions:

Today, a group of American non-proliferation experts sent a letter 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 CANDU spent fuel for plutonium
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.”

| 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 conseguences of Moltex’s
reprocessing process, and why were those risks deemed acceptable?
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s 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. | request related materials {reports
etc.) if they exist.

Background | Contexte:

ACOA has provided $3M to Moltex under the REGI 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 | Appel sera répondu par: Ann Kenney, via email.

Status {ie. New Coll — Pending input)
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From: Kalie Hatt-Kilburn

To: Chuck Maillet

Ce: Ted Parisé; Laura Delong; Peta Fussell;

Subject: FW: Notes from thf‘:\ North Shore Micmac District Council (NSMDC) virtual
SMR Workshop Series

Attachments: SMR Workshop Notes {(Day 1 & 2).docx

Sent: 6/17/2021 5:47:00 PM

Hi Chuck,

You may have seen in the clinpings this week that there was a 2-day workshop hosted by the
North Shore Micmac District Councll on opportunities for the Indigenous community in SMR
development. They have partnered with the First Nations Power Authority out of 3K, which is well
organized and have experience in this grea. The FNPA Is the group that NRCan tapped to help
coordinats Indigenous engagement relating 1o Canada’s SMR Action Plan.

s early days, but the tone was very positive. There is interest in accessing funding for a variety of
initiatives. | have passed along 1o Ted your advice re: the First Nations Finance 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 reguired in future {training, supply
chain development etc.), but this will play out over the long term {approx. 10 vears before the first
unit would be deployedl | just wanted 1o keep vou apprised and extend the offer 1o briefyou at
any point, given your role as Indigenous Champion,

Kalig

From: Ted Parisé

Sent: Thursday, June 17, 2021 4:43 PM

To: Laura Delong ; Kalie Hatt-Kitburn ; Peta Fussell
Subject: RE: Notes from the North Shore Micmac District Council (NSMDC) virtual SMR Workshop

Series
Pwill corrpborate that this was very good indeed. Momentum is really growing for the FN in this

sector
Laura, you are simply amazing! Great noles.
Pwas not 5o good with notes, but did a little networking... ©

More 0 come..

s.19(1)
$.20(1)(b)
s.21(1)(b)
s.21(1)(c)
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Ted

From: Laura Delong <laura. Delons@ACOA-APECA GCCA>

Sent: Thursday, June 17, 2021 4:11 PM

To: Kalie Hatt-Kilburn <ialie Hatt-Kilburn@ACCAARECA GO CA>: Peta Fussell

<Peia Fussell@ACOA-APECA GC Ch>: Ted Parisé <led Parlse @ACCA-APECA GC.CA>

Subject: Notes from the North Shore Micmac District Council (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 SMRs.

Both days were informative, useful, dynamic and interesting sessions! | understand that the
NSMDC is organizing two additional workshops (June/iuly) and I'd offer that if the opportunity
presents itself, | would welcome the opportunity to attend and stay informed on this file.

In case you have any questions about anything in my notes, please 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 development.
- 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 — really 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. Itis 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

s.19(1)
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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}.

NB Power Perspective and Plans
NB Power
- Amulti-pronged approach is needed to achieve a managed transition to net zero. (Transmission, SMR,
renewable/storage, efficiency, distributed energy resources).
- Recognized advantage of advanced SMRs
- MOU ~SK, ON, NB and AB; working with FN partners
- Canadian coliaboration 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; establish 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 SMRs - need
assistance with this to access nuclear development)
- Next steps ~ perform preliminary design, work on fuel supply/recycyling; R&D, supply chain activities,
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 SMRs 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
fraining 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

s.19(1)
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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 oppoertunities
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, bilingualism, 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 supplied in Cdn.
- Opportunities in manufacturing & supply chain, fleet services — a lot left to be done.
- Generally 3 areas for supplier participation
1. Nuclearisland
2. Turbine island
3. Balance of Plant
- Various gualifications 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 alf 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
fooking at the Federal Budget and 'how it’s all going to work and how funding wili 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. Thisis

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
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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, Coliége communautaire du Nouveau-
Brunswick. NB Power, Franklin Covey, Organization of Canadian Nuclear Industries

{UNB); . (NBCC}, {CCNB}, IOCNI}, {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 cluster 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 place 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 ‘skilis’ 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 laser arc welding);
automation/process development
OCNI has a skills development project focus on indigenous peoples in trades (and women).
Qutreach 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 SMRs 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 / Facilitate)
NB Power, Sunny Corner, Organization of Canadian Nuclear Industries, FNPA

{Sunny Corner}, {OCNI), | {NB Power),’ (FNPA)
Sunny Corner: First nuclear fabrication company in the province, nuclear program since 2005.
SMR Considerations ~ Nuclear: a lot of oversight/documentation/transparency. Challenge: guality
control, procurement, and project management.
Corporate culture to support business {human performance tools)
Technology -~ mfg automation and efficiency
NSDMS participation and alignment — opportunities. Need a certain corporate culture to support
nuclear business. (level of detall 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?
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-Canadian 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. ‘fitdSMRNuclear’ 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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Subject: ARC update & check-in

Location: Microsoft Teams Meeting
Start: Tue 2022/11/15 1:00 PM
End: Jue 2022/11/15 1:25 PM
Recurrence: {hone)

Meeting Status: Meeting organizer
Organizer: Kalie Hatt-Kitburn
Required Attendees: losh Jenkins;

Microsoft Teams meeting

Join on your computer, mobile app or room device
Click here 1o join the meeting

Meeting ID:
Passcode:
Download Teams | Join on the web

Join with a video conferencing device
teama@acoa-anecavides canada ca
Video Conference 1D

Alternate VIC instructions

Or call in (audio only)
Canada, Toronto
Canada (Toll-free)

Phone Conference 1D
Find a local number | Reset PIN

Learn More | Mesting options

Organized by / organisée par:

Krista Hicks

Executive Assistant of the Vice-President, New Brunswick Region
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Atlantic Canada Opportunities Agency, Government of Canada
krista Hicksiacns anecs or ca [ Tel: 506-238-4493 / TTY: 7-1-1

Adjointe executive de la vice-présidente, Bureau du Nouveau-Brunswick
Agence de promotion économique du Canada atlantique, Gouvernement du Canada
Krista Hicks@aros aners oe oo [ T8l 506-238-4493 / ATS 1 7-1-1
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From:

Manon Maurice

To: Manon Maurice
Subject: SMR mtg with NB Power i
Sent:

5/23/2025 9:26:25 AM

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 Qutlook Item: glick here
Invitation Message
Participants

&
... Nathalie Cavanaugh

i...Spires, loanne

§3Qsh jenkins

! alie Hatt-Kilburn (Meeting Organizer}

Ll @nbpower.com (Accepted in Outlook)

@Enbpower.com

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

AGENDA

Host
MATERIALS/RESOURCES/LINKS

internal
MATERIALS/RESOURCES/LINKS

Laura Delong's last draft of SMR briefing

CONSIDERATIONS/SPEAKING
POINTS
{Programs/Policy)

NOTES/ACTION ITEMS

s CAN conference iast week. Asked by
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s.21(1)(c)

* Federal:
¢ 30-50% incentives through the
US IRA
e Still unclear about the
Canadian 30% investment tax
credit and how that will 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 line on the fuel for
the FOAK at Lepreau. Belledune
first unit in 2031, with another
every 6 manths up to 8 units.
Need the HALEU fuel.

is the chair of the CEO
working group.
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L ]

in order for a common study
around SMR waste that
benefits everybody. There's an
opportunity for the feds to
share in that.

ARC unit is high temperature
industrial unit. A solution to
industrial decarbonization.

Financial guarantees. CIB has
been great working with
NBPower. Very willing to
support and potentially to
provide some accelerator
money.

Indigenous - some funding to
get studies in place to go
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ahead. Equity stake interest in
SMRs.

Initiative going on in the
country to set up a trust fund
for indigenous peoplein a
certain jurisdiction.
Encouraging the wolostaguey
and mi'kmag to look at
something similar.

last week.
Comprehensive, integrated
plan 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. Reguiatory
process is designed for very
large, unique projects. Need to
be right sized. Technology
assessment, then site
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assessment. 6 yrsto get a
micra-reactor through impact
assessments.

FINAL MINUTES

Kalie shared Min LeBlanc's office contacta info w/
as follow-up (Mar 2)

Cresiad with OneNaola.
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From: Manon Maurice

To: Manon Maurice
Subject: ARC mtg w/
Sent: 5/23/2025 9:24:01 AM

Meeting Subject: ARC/ACOA Discussion
Meeting Date: 2023/07/21 2:30 PM
Location: Microsoft Teams Meeting
Link to Outlook ltem: glick here
Invitation Message

Participants

{Mieeting Qrganizer)

Kalie Hatt-Kilburn

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

AGENDA * how to work together to attract
businesses to New Brunswick as it
reiates to ARC’s activities in the

province
Host
MATERIALS/RESOURCES/LINKS
internal * Update fr Josh |

MATERIALS/RESOURCES/LINKS

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

s ARC Canada update fr -Jun
17,2022

CONSIDERATIONS/SPEAKING

s.19(1)
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From:

To:

Stbject:
Attachments:
Sent:

Manan Maudce
Fanon Moutice
1AM call with ACOA NB V2 falie Hat-Kithurn - 2023709027

Violtex Update 09.26.207 3 docBusiness plan 3ep 2023
5/23/20253:38:48 &M

00w

Meetng Date: 2023/09/27 2:30 PR
Logation: Microsoh Teamns Mesting

Link to Outlook ftem: gick fnrg
Invitation Message
Participants

i Rima THho:

ista Highs

STATUS
{Ongoing, Firm, Completed}

CONSIDERATIONS/SPEAKING
POINTS
{Programs/Palicy}

Not relevant to the request

KALIE

TOPIC DETAILS MIND FEEDBACK/ ATTACHMENTS

ArTira eThas

ot Subfect: Muoften Energy Carada Update <edduftex Update
Project &
Apslization Puspose: The purpose of this ieforoation note is to
) provide an update on Moliey Energy Canada

Backgroursl

. The world's energy systems are undesgaing rapid
teansition triggered by siroultaneaus shifts
technological develogment, regulations,
preferences, and ineestor sentiment.

Ed

. Molter Energy Canada (Mokta) s a rorsgany

daveloning two compl CRC gies to

5.20(1)(b)
5.20(1)(c)
5.20(1)(d)
s.21(1)(b)
s.21(1)(c)
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aduress nuclear waste and produce carbon-free
eneegy.

- Waste To Stable Salt (WATSS] i a sowall-footorind
facliny for recycling speat fuel bundes from Canads’s
existing CANDU ceactors, produning ssfer sod products
and fuel for g molten salt advanced small modular
seackor [a5MRL

- The Siable Salt Reaclor = Wastelusner {35R- W) i
ar a5MAR that uses the fuel produ fry WATSES, inan
mberently sdfe facility that secupies muoch less space
than resuired by g conventional resctor

. A with sy new techpology the frstof
commertial aSMEs will tast more i develop,

Current Status

. On Septernber 25, 2023 several First NaBions
eomevimnities in New Brunswick, led by the North
Skore B krman Coundil, announced they are invasting
53 millios &y smal modalar nuclepr reactors {52883} a3
et of an grvironentat 3nd sconomiv sitistive, They
fhave signed an equity agresment to buy 52 mifion in
shares with Maltes Energy an 51 mi with ARC
Clear Epergy, Detalls of the equity agreements are nag
yet knd

What is Moiter Asking for?

Leonomit lmpac

. Wolter is the ordy fully Canadian SMR technology
haing developed with a utility and the only S5
technology that s ot sulbblect to U3 export contred
restoietinns.

Position of ACCA

decarborization needed 10 achieve Canads
goafs.

atively

2 Agency contiaues 1o work
acress 3 range of Federal Departmants to advance the
SM7 fle

000630



Not relevant to the request

Not relevant to the re

quest

N

8L pew article

+ O Ronday Sept, 25, Fabineasu Chief T
Richardson armounced the NEMEOC and s seven
FN mesnber communities gre investing 330 &
SHAR tachinology with Malta and ARC Clean
Energy {Saint lohnf Thisis part of an
envirenmental snd econcmic inithative and will
atltw the communitias 1o recelve eguity, which s
signifizant

& conuyamitiog have dig 21 8GRty
sgreemant 1o bay SI0 in zhares with Maltex
Energy an6 S14 with ARC e

ey

Fizst nuctfons power authofity - Soskatehewan - pair
them with NOMDC - for knowledae shoving on eguity
investment. Buid enpacity to participate,

fow they ore ready o option In on this nvestrent,

JEANETTA
TOPIC

DETAILS

MING
FEEDBACK/
ACTION (TEMS

ATTAUHMENTS

e - N2

Fitst Nation
SMRs

8L Arnicle: 7 £

fions in PLE bagst

On Monday Sept. 25, Pabineay Chisf Terry Bichardson annpunced the NSMDC snd its veven
£ member communities are investing S30 in SMA tecl
Energy {Saint Johin, This is part of an e ental
the communities W receive sguity, v
The esrenunities have signed 3o aquity agreeroant 1o buy 520 in shares with Mol
Energy and $134 with ARC Clean Energy.

nology with Moltes and &R Clean
econmaic o

.

First agetions powes authorily - S
o5 ey rwestment, Boid copacity to pastiel

Gir them with KOMDT - Jor knowledge sharing
ipate.

Nesw they are ready 1o option i on this iwestment,

Rove 1o Halie

s.21(1)(b)
s.21(1)(c)
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Atlantic Canada  Agence de
Opportunitics promotion éoonomigue
Agency 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 facility for recycling spent fuel bundles from
Canada’s existing CANDU reactors, producing safer end products and fuel for a molten 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.

s 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'kmagqg Council, announced they are investing $3 million in small modular nuclear reactors {SMRs) as
part of an environmental and econemic 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

5.20(1)(b)
5.20(1)(c)
5.20(1)(d)
s.21(1)(b)
s.21(1)(c)

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.
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5.20(1)(b)
s.20(1)(c)
5.20(1)(d)
s.21(1)(b)

From: Jeanstta Hill

To: Kalie Hatt-Kilburn

Ce: Lindsay Walker

Subject: FW: Moltex

Sent: 1171372024 10:12:51 AM
Foliow Up Flag: Follow up
Flag Status: 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.enkins@acoa-apeca.gc.ca>
Sent: Tuesday, November 12, 2024 9:55 AM

To: Jeanetta Hill <leanetta. Hill@ACOA-APECA.GC.CA>
Subject: FW: Moltex

Fyi — early takeaways from the Moltex visit last week (some bullets {o support a DM meeting with
NRCan}

More detailed notes will be available later in the week,

Josh

From: Laura Delong < gua e AL
Sent: Tuesday, Novermber 12, 2024 9:50 AM

To: Nadine Cormier <z L3
Cc: Lynn Adams <
Josh Jenkins <
<§Z);;;§ fe3
Subject: RE: Moltex

GLCA
1>; Roger Miranda </
>; Luke Bulmer <},

s>; Patrick Lacroix

Nadine: | hope that these are helpful - happy to discuss in more detail if you'd like. Also, over the
week when time permits, 1 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
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s.21(1)(b)

Event Timeframe

Testing at CNL continues Mid December

Report provided to NB Power By December 31st
Results available publicly Second week of January

From: Nadine Cormier < ;
Sent: Tuesday, November 12, 2024 8:59 AM
To: Josh Jenkins <
Ce: Lynn Adams <
Roger Miranda
Subject: RE: Moltex

; Laura Delong <lau

Thank you! Nadine

Nadine Cormier {(herfelle)

Senior Policy Analyst | Analyste principal des politiques

Green Economy Policy | Politigues Economie Verte

Atlantic Canada Opportunities Agency (ACOA) | Agence de promotion économique du
Canada atlantigue (APECA)

506-227-3076 | nadine.cormie

From: losh Jenkins </
Sent: Thursday, November 7, 2024 4: 25 PIVE
To: Nadine Cormier
Ce: Lynn Adams <
Roger Miranda <¥¢
Subject: Re: Moltex

Great timing; Laura and | 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 12ih
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 with preparing a meeting note for our President for her monthiy
meeting with NRCan.

Do you have a few builets 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 | could get something by noonish on November 12, this
woulid provide sufficient ime for me to complete the note.

Thanks,
Nadine
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From: Peta Fussell

To: Patrick Lacroix

Subject: SMRs - Meeting Notes - Aug 2019

Attachments: SMR Update.dooSMRs - Meeting Notes - Aug 2019.docx;
Sent: 5/4/2020 10:51:10 AM

Hi Patrick,

Attached is the most recent update on SMRs 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, Moltex, ARC and NB Power

on this topic over the last year.
Thanks,
Peta
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Topic

Small Modular Reactors

Funding proposals under SiF for the development of small modular reactors {SMR] in Atlantic Canada.

Background

Small Modular Reactars (SMRs) 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 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 ($5M for ARC / $5M for Molitex) tc foster research and development in these
two SMR designs.

GNB hopes that this provincial investment in SMR technology development will lead to a demonstration
SMR unit being constructed at Paint Lepreau - after completion of all Vendor Design Review {VDR) stages,
regulatory requirements and adequate consultation.

Significance of SMR Development to Atlantic Canada

SMRs 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. SMRs are included among the future generation options being considered
to supply the future clean energy needs of an interconnected regional grid, particularly as it relates to
addressing baseload concerns.

SIF 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

L

5.20(1)(b)
s.20(1)(c)
5.20(1)(d)
s.21(1)(b)
s.21(1)(c)
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Agency du Canada atlantique dIla d

MEETING NOTE

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

DATE: August 15, 2019
TIME: 14:00 — 15:30
LOCATION: Main Boardroom, 21st Floor

580 Booth Sireet, Ottawa

PARTICIPANTS:

¢ Deputy Ministers from various departments and agencies including: NRCan, ISED,
GAC, ECCC, Finance, PCO, TBS, AECL,ACOA, Cannor, DND, 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 Moitex. 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.

GLOBAL SMR LANDSCAPE

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 SMRs.

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 SMRs 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 o 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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From: Peta Fussell

To: Patrick Lacroix
Subject: FW: SMR Update
SMR Update_lune 3 2020.doox;FW: RECORDING -- Webinar - New
Attachments: Brunswick's Nuclear Future: Advanced Small Modular Reactors -- June 3,
2020;
Sent: 6/5/2020 1:52:40 PM
FYI

From: Hicks, Hugh (ACOA/APECA)

Sent: Friday, June 05, 2020 1:22 PM

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

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

Subject: RE: SMR Update

Hi Kalie,

Thanks for the update - very helpful. Good to hear that NBP is advancing on the studies at
LePreau as | know this was an item on the tme line. Here is some feedback from an NB
Power discussion | had yesterday with he did have guite 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 | noted below to craft it
Do you know when the meeting with the Premier and Francis will take place?

Peta - | am copying you in 2 as well as well,

Thanks,

Hugh

Key points regarding the CNER iab 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 skiliset 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 need s to upgrade its lab infrastructure and establish a QA regime. Beyond this, 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 specialization.

From: Hatt-Kilburn, Kalie {ACOA/APECA) <kalie hatt-idburn@eanadaca>
Sent: Friday, June 05, 2020 10:25 AM

Subject: FW: SMR Update
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Mugh,

For the briefing note on the SMR file, vou'll find attached an update that | sent o Francls
vesterday, along with a surnmary of the webinar that took place yesterday, Thought | might save
vou some digging/typing by providing,

Lot me know i you have any guestions or would like 1o discuss,
Thanks,

Kalie

From: Hatt-Kilburn, Kalie {ACOA/APECA)

Sent: Wednesday, lune 03, 2020 6:37 PM

To: McGuire, Francis {ACOA/APECA) <frangis. mepuire@eanada.ca>
Cc: Estabrooks, Kent (ACOA/APECA) <kentesiabrooks@canadaga>
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'mag Council
and development work to strengthen UNB’s capacity). I you need anything further or would like
to discuss, please let me know.

Kalie
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Topic

Small Modular Reactors

Development of small modular reactors {SMR} in New Brunswick.

Background

Small Modular Reactors (SMRs) 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 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 (S5M for ARC / $5M 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 consuitation.

Significance of SMR Development to Atlantic Canada

SMRs 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. SMRs are included among the future generation options being considered
to supply the future clean energy needs of an interconnected regional grid. Because of the intermittence
of renewables like wind and solar, SMRs 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-related asks.
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ACOA Involvement
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s.21(1)(b) June 3, 2020
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From: Kalie Hatt-Kilburn

To: Patrick Lacroix

Subject: FW: SMR Update

Attachments: SMR Update_June 3 2020.doox;SMR Update_April 30 2020.docx;
Sent: 6/5/2020 5:23:50 PM

Hi Patrick,

You will find attached the latest briefing on the SMR. Pve abso included a previous email that was
sent to Francis for a last minute briefing with the Minister on April 30 ahead of a conversation she
was having with Fremier Higgs.

The Premier also had a conversation with Minister Bains last wesk
According to Kelly they had an animated
conversation about the future of SMRs and the Premier is very engaged on the Hla,
Both companies
have separate market segments and applications that NBPower sees as important for the future of
clean energy, not only in NB, but in the Atlantic region,

¥ you need anything further from me or would like to discuss to get more context on the Hle, just let
me know.

Thanks,

Kalie

from: Hatt-Kilburn, Kalie (ACOA/APECA)
Sent: Wednesday, lune 03, 2020 6:37 PM
To: McGuire, Francis (ACOA/APECA)

Cc: Estabrooks, Kent {ACOA/APECA)
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

ACOAN's recent involvement {Moltex project, support to Northshore District Mik'maqg Council and
development work to strengthen UNB’s capacity). If you need anything further or would like to
discuss, please let me know.

Kalie

s.14
s.21(1)(b)
s.21(1)(c)
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From: Madonna Kent

To: Patrick Lacroix

Ce: Kent Estabrooks

Subject: RE: Update on meeting with the Premier
Attachments: NB Profile - September 25, 2020.docx
Sent: 10/30/2020 4:15:40 PM

Patrick

The attached was provided by INFC back in September | Francis had an exchange with Kelly Gillis
DM at INFC 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.megulre@canadace>

Sent: Thursday, October 29, 2020 4:59 PM

To: Hatt-Kilburn, Kalie (ACOA/APECA) <kalis hatl-kilburn@canada.ca>; Estabrooks, Kent
{ACOA/APECA) <kont pstubrocks@eanada ca>

Cc: Nowlan, Daryell (ACOA/APECA} <garvell nowlan®@canada.ca>; Kent, Madonna {(ACOA/APECA)
<madonnakent@canada.ca>; Lacroix, Patrick {ACOASAPECA) <patrick Jacroix@canadaca>
Subject: RE: Update on meeting with the Premier

Pwill raise these nuclear issues with the Chief of staff tomorrow as Minister LeBlanc is involved,

From: Hatt-Kilburn, Kalie {ACOA/APECA) <kalis hatt-kilburn®@canadaca>

Sent: Thursday, October 29, 2020 3:26 PM

To: McGuire, Francis (ACOA/APECA) <francis.meguire@eoanada.ca>; Estabrooks, Kent
{ACOA/APECA) <kentesiabropks@oanada.ca>

Cc: Nowlan, Daryell (ACOA/APECA) <darvell nowlan®@ranada.ca»; Kent, Madonna (ACOA/APECA)
<madonnakent@canada ra>; Lacroix, Patrick {ACOAJAPECA) <patrick lacroin@canada.ca>
Subject: RE: Update on meeting with the Premier

Tharks vou for the update on thelr discussion — very heipful,

On the SMIR front, we're working on a briefing that we would propose you bring forward with the
Chief of Staff to sensitize MINGO to the broader CUean Power Atlantic strategy and position the
Moltex, UNB and NBP projects within that context. It would be helpful to raise their awareness
before routing these projects up.

P copying Patrick on this response as well 5o that he can respond ra: the infrastructure funding
since | believe Peta had already looked into the unused portion and may have the answers to
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those guestions,
Kalig

From: McGuire, Francis {ACOA/APECA) <francis.meoguire®canada.ca>

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

To: Estabrooks, Kent {ACOA/APECA) <kent estabrocks@canada.ca>; Hatt-Kilburn, Kalie
{ACOA/APECA) <kalic hatt-kilburn@canada.ca>

Cc: Nowlan, Daryell (ACOA/APECA) <darvell nowlan@canada.ca>; Kent, Madonna (ACOA/APECA)
<madonna kent@canada ca>

Subject: Update on meeting with the Premier

| spoke with Kevin Lavigne about Minister LeBlanc’s meeting with the Premier. The Premier
committed to give ARC $10 million in support at the same time that Si announces $32 million for
Moltex.
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NEW BRUNSWICK
PROVINCIAL FUNDING PROFILE OF INFRASTRUCTURE CANADA PROGRAMS

Project Funding Unallocated | pstimated Estimated

Stream Envel Program Project Program 9% . Ie Tt
nvelope W Project Program

Contribution Count Contribution i
Count Contribution

Unallocated (%)
including
planned

;“rzg‘:nm nsit Infrastructure $163,479,251 0 $0 0 $0 100% 0 $0 100%

Green infrastructure Stream $343,529,716 8 $11,709,653 4 $10,313,000 94% 6 529,968,400 85%
‘fh fﬁ;‘;ﬁ;g;‘;’;;”m ate | $156,218,054 0 %0 0 $0 100% 1 $2,145,000 99%

;“r’;'nf‘ Northern Infrastructure | «) 13 437 766 36 598,812,059 1 $7,200,000 7% 2 $5,035,020 2%

Community, Culture &

;stzr:;tion Infrastructure $45,747,762 5 $4,282,900 2 $7,422,256 74% 1 63,600,000 67%

COVID-19 Response Stream

T8C

* 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

o Week of October 12 — Minister McKenna can expect 1 CCRIS project
s Late October — Minister McKenna can expect 1 CCRIS project and 2 GIS projects
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New Brunswick - ICIP Public Transit Sub-Allocation Status
{Data as of: September 9, 2020 —~ updated monthly)

Planned
Proportional {Estimated Unallocated

Ultimate Administrative Funds Funds Under Program {including

Recipient Initial Allocation Funds Final Allocation Approved Review Remaining Allocation 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%

TOTALNB $163,479,251.31 | $1,723,410.69 5163 479,251.31 $0.00 $0.00 $163,479,251.31 100%
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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. INFC 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 INFC of any changes to groject status as a result of the pandemic.

Projects Approved: 3

Disaster Mitigation and Adaptation Fund Total Federal Contribution of $36,9 miliion

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: 5362,193,611

Allocation 2019-2020: $45,1 million with a

Gas Tax Fund one-time top-up of 547,1 million

*Ongoing, permanent source of funding to provinces and territories, who in turn flow funding to municipalities
*Municipalities can pool, bank, and borrow ogainst funding — providing significant financial flexibility

" , . ) Allocation 2019-2020:
*Communities select how best to direct funds across 18 project categories

$45,1 million

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

PTIF and CWWF is are allocated-based funds where provinces and territories were responsible for identifying projects, in colloboration with municipafities. 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
deadiine,

PTIF CWWF
Initial Allocation: 58,7 million Initial Allocation: $79,4 miltion
Total Projects: 4 Total Projects: 133

s.21(1)(b)

s.21(1)(c)
000857
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From: Hatt-Kilburn, Kalie (ACOA/APECA)
To: Nowlan, Darvell (ACOA/APECA)
Estabrooks, Kent (ACOA/APECA); Dubé, Kevin (ACOA/APECA); Adams, Lynn

ce: (ACOA/APECA); Fussell, Peta (ACOA/APECA);
Subject: Upcoming Launch of SMR Action Plan
AGENDA - ADM Discussion on federal chapter of SMR AP 2020-10-
Attachments: 26.docx;BRIEF - QUTLINE - Federal SMR Action Plan Chapter - 2020-10-
29.docx; REPORT - Draft GoC section - 2020-10-29.docx;
Sent: 1/1/4501
Daryell,

| 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. | participated in a this
afternoon chaired by Mollie Johnson on the launch , which is planned for announcement by
Minister O'Regan on November 18”’, 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 SMRs 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. | 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

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, Anocop (FDOJ; Cousineau, Linda (FDO};
Paul.Halucha@pco-bcp.ge.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 {INFC}; Johnston,
Andrea (IC); Davies, Mitch {IC}; Motzney, Barbara {WD/DEO); Leyburne, Drew {NRCan/RNCan};
Labonté, Jeff (NRCan/RNCan); Kerry.Buck@tbs-sct.ge.ca; Cameron, Jason {CNSC/CCSNY); Presutt,
Marco (NRCan/RNCan); Cameron, Diane (NRCan/RNCan}; Delaney, lim {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/CCSNJ; Cloutier, Matthew (EC); Bowlby, Mark (INFC); Igbal, Mariam {INFC); Vanderlip,
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 world 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 will 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, ¥d ask that you send a representative to speak to your
team’s contribution in outlining key aspects of Canada’s SMR opportunity.

| 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 30%, 2020
11:00AM-12:00PM
Microsoft Teams — Link TBD
Dialininfo- 1BD

MEETING AGENDA

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

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

. Discussion (25 minutes)
All

. 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
11H00-12H00
Microsoft Teams — Link TBD
Dialininfo—TBD

ORDRE DU JOUR DE LA REUNION

. Mot d'ouverture (10 minutes)

RNCan — Mollie Johnson (SMA, Secteur de 'energie a faible emissions de carbone)

. Chapitre fédéral du Plan d'action canadien pour les petits réacteurs modulaires (15 minutes)
RNCan — Diane Cameron (Directrice, Division de I'énergie nucléaire)

. Discussion (25 minutes)

Tous

. Mot de la fin (10 minutes)

RNCan — Mollie Johnson (SMA, Secteur de l'énergie a faible émissions de carbone)
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From: Vienneau, Rvan (DNRED/MRNDE - DAAF/MAAP)

To: Laura Delong
Subject: RE: SMR Q&A
Sent: 3/15/2021 12:08:11 PM

Hi Laura, we don’t have any specific Q&A documents on SMRs, but | 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 {www.arcensrgyv.ooh

¢ Sodium coolant

* Metallic uranium alloy fuel

s 100MW electric

» Passive safety features

o 20-year re-fueling cycle

* High temperature high quality steam — on-grid electricity and industrial applications
Moltex Energy (www.moliexensrgv.com):

¢ 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 Moitex - completed phase 1 of the CNSC Pre-licensing Vendor Design Review.
In February 2021, the Province announced an additional 520 million in funding to ARC, with 530
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 Nuciear Labs, and private
sector to maximize value of investment dolars, building capacities where gaps exist,
Target First-of-a-kind demonstration units deployed in NB in the 2030-35 time frame.

-

NB aiso participated in the SMR Roadmap, SMR Action Plan, and signed an MQOU with Ontario and

Saskatchewan to coltaborate on SMR development.

Again, let me know if there is any other information | can provide!
Best,

Ryan

From: Delong, Laura (ACOA/APECA)

Sent: Monday, March 15, 2021 10:57 AM

To: Vienneau, Ryan (DNRED/MRNDE - DAAF/MAAP)

Cc: Sollows, David {DNRED/MRNDE)

Subject: FW: SMR Q&A
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ATTENTION! External email / courriel externe.

Ryan: My apologies, | sent this along to Dave because Um clearly not well caffeinated this
morning. | know that you're now the lead on the SME Hie. Not sure H vou're able to assist with
this. No worries if you cant — 'm In the process of drafting Q&As for end of day.

Laura

From: Delong, Laura (ACOA/APECA)

Sent: Monday, March 15, 2021 10:32 AM

To: 'Sollows, David {DNRED/MRNDE) <Dayvid Soliows®anb.ca>

Subject: SMR Q&A

Hey Dave — do you have NB Power and DNRED Q&A on SMRs that you're able to share? |
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 | will do is share our final with additions {from an
ACOA perspective) once we have them drafted.

Laura
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s.19(1)

From: Kalie Hatt-Kilburn

To: Laurz Delong

Cc: Peta Fussell

Subject: FW: Feasibility study

Attachments: Provincial SMR FS Mar 25 2021 Final.pdf
Sent: 6/28/2021 9:30:40 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, | think & does provide a big picture, as you have suggested, Both documents lay out
the oversll need/request and fimelines,
Although it’s not ides!, | think the central task before us s demonstrating how we can fit the
reguest into the specific requirement of the SIF program under Stream 5. This requires answering:
- how the uttlities will work together as & formal consortium (Le. governange)
- now the distribution of funding will be managed/overseen through a single entity
-wihat funding is being contributed from other sources {since the program cannot fund
project costs at 100%5;
-what the estimated GHG reduction potential is {since NetZero Acceletor funds have to be
directly tied to GHEG reductions)
i you would ke 1o have a gquick chat to discuss just 1o be sure we're on the same page, | can ask
my office 1o connect with vours 1o find ug a few minutes, We could also do an MS Teams call to
include other folks on yvour team, i that would be helpful
Kalie
From: Plummer, Brett <| @nbpower.com>
Sent: Monday, lune 28, 2021 8:43 AM
To: Kalie Hatt-Kilburn <Kalie Hatt-Kilburn@ACOA-APECA GC.CA>
Subject: Feasibility study

CALUTHON: This emall originated from an outside source. Be cautious of any embedded links and/or
attachments.
BAISE BN GARDE: Ce courriel provient d’une source extérieure. Méfiez-vous des liens ou piéces jointes qu'il

pourrait contenir,

Kalie, please take a look at the attached feasibility study. | believe 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 contidential 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 of, or taking of
any action in reliance upon this e-mail, 1s 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 présent courriel (y compris toute piéce jointe) s'adresse uniquement a son destinataire,
qu'il soit une personne ou un organisme, ¢t pourrait comporter des renseignements
privilégiés ou confidentiels. Si vous n'étes pas le destinataire du courriel, il est interdit
d'utiliser, de revoir, de retransmettre, de distribuer, de disséminer, de copier ou d'imprimer
ce courriel, d'agir en vous y fiant ou de vous en servir de toute autre fagon. Si vous avez
regu le présent courriel par erreur, pricre de communiquer avec 'expéditeur et d'éliminer
I'original du courriel, ainsi que toute copie électronique ou imprimée de celui-ci,
immédiatement. Nous sommes reconnaissants de votre collaboration.
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Executive Summary

This feasibility report was prepared by Ontario Power Generation (OPG), Bruce Power, NB
Power and SaskPower for the governments of Ontario, New Brunswick and Saskatchewan.
The report provides a feasibility assessment of Small Modular Reactor (SMR) development
and deployment and contains the power companies’ business case for SMR implementation in
each of the three provinces.

Background

SMRs are the next generation of nuclear energy mnovation, 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 towards a resilient, low-carbon future. SMRs can
promote key benefits for Canada and Canadians, such as:

« meeting Canada’s climate change commitments;
» unlocking opportunities for job creation and economic growth; and
+ sustaining and expanding Canada’s leadership in research and innovation.

With these drivers in mind, the provinces of Ontario, New Brunswick and Saskatchewan
signed a Memorandum of Understanding ( MOUY 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
chmate change and meet regional energy demands, while 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 fo a world-class nuclear industry with extensive
experience in the design, construction and servicing of reactors in Ontario, New Brunswick
and around the globe. The nuclear sector plays a key role in Canada’s economy, contributing
$17 billion annually, while supporting 76,000 Canadian jobs® (i.e. direct, indirect and
mduced). In addition, Canada 1s home to the planet’s richest uranium resource — the Athabasca
basin in Saskatchewan — and 1s the second-largest producer of uranium in the world.

The SMR Advantage

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

! Canadian Small Modular Reactor Roadmap Steering Committee (2018). 4 Call o

Action: 4 Canadicm Roadmap for Small Modular Reactors. Ottawa, Ontario, Canada. www, snrroadmap.ca

2 hitps://news.ontario.calopo/en/2019/1 2premier-ford-premier-hices-and-premier-moe-sign-agreement-on-the-
development-ofsmall-modulac-reacto himl
3 hitps://ona.ca/news/new-study-finds-nuclear-industrv-accounts-for-76000-iobs-across-canada/
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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 SMRs 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 SMRs

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 wind generate energy intermittently, meaning they produce
only some of the time and not always when needed. As provinces reduce reliance on fossil
fuels in electricity generation, an optimum capacity mix will need to be achieved — with
nuclear playing a potentially larger role in the future.

Energy generated by SMRs in Ontario and Saskatchewan is expected to be economical
compared to other low-carbon alternatives and could be used to support 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 communities, SMRs need to be
economically competitive with diesel generation (i.e. including the cost of fuel and transport).
SMRs could potentially reduce energy costs for remote sites and communities with electricity
demands between 10 and 20 MW. For smaller communities (e.g. those with demands of 3
MW), the costs are near break-even. As with on-grid applications, the choice of technology
and speed of commercialization will play a key role in the cost of SMR 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 Saskatchewan are based on the following assessments and assumptions:

e Stream 1 proposes a first grid-scale SMR project of about 300 MW 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 SaskPower are collaborating to select the technology
and developer by the end 0of 2021.

*  SMRs can be economically competitive m 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 units.

» Stream | can create economic benefits for Canada from a single unit in
Ontario and four units in Saskatchewan over their lifetime of:
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»  direct, indirect, and induced employment on an average annual basis
as follows:

e 1,528 jobs during project development
o 12,455 jobs during manufacturing and construction
e 1,469 jobs during operations and
e 1,193 jobs during decommissioning
* apositive impact on GDP of $17 billion; and
= anincrease of government revenue of $5.4 billion.

Stream 2 involves two 4™ 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
vartous research, manufacturing, federal and provincial agencies, New Brunswick will
see the completion of an mitial ARC Clean Energy demonstration unit by 2030, and a
second unit by Moltex Energy Canada Inc. by 2035, 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 4®
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 4" generation advanced
SMR technologies.

«  With funding of $30 million from the provincial government, two developers
(Moltex Energy and ARC Clean Energy 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:

» 21,870 person-years of direct and indirect employment;
» apositive 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
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 mcrease of government revenue of $5.2 billion.
o 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 MW gas-

cooled reactor project by Ultra Safe Nuclear Corporation (USNC) is underway 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
govermment.

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

* Looking to advance nuclear 1in remote communities, Bruce Power and its
partners at the Nuclear Innovation Institute have been exploring opportunities
with the Westinghouse Canada eVinct Micro-Reactor.

» Stream 3 can create economic benefits for Canada from a four-unit
commercial deployment (20 MW) of USNC reactors at a mining site over its
operating life of:

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

e 240 jobs during project development

e 638 jobs during manufacturing and construction
e 282 jobs during operations and

o 130 jobs during decommissioning

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

* an increase of government reverme of $311 million.

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

There are three other factors the power companies have identified in assessing SMR
feasibility:

Federal support: An important part of project feasibility is cost and risk-sharing with the
federal government. These projects would support Canada’s goals of phasing out coal by
2030, becoming carbon net zero by 2050 and providing affordable clean energy to remote

communities. Additionally, these projects would create a new 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.

Provincial 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
governments can work with power compantes to ensure project development is carried out
with appropriate oversight, and that public and Indigenous engagement is conducted in a
responsible and respectful manner.

Nuclear industry support: A critical success factor for the deployment of SMRs in Canada 1s
a strong domestic supply chain. This includes Canadian small and medium-sized nuclear
suppliers, uranium mining, and world-leading nuclear research. The flexibility and experience
of these suppliers will be valuable to SMR deployment and complement the capabilities of
Canada’s manufacturing and engineering companies. Once selection of a fleet model 15
determined, the power compantes would engage suppliers and leverage skilled workforces to
ensure readiness for SMR deployment.

Next Step

The next step under the provincial MOU 1s to develop a strategic plan for deployment of
SMRs. This plan will identify steps required within each stream to achieve project
commitments in a timely manner, while identifying key risks, mitigation measures, as well as

the policy and regulatory analysis 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 of Ontario, New Brunswick and Saskatchewan are proud to lead the way on
SMR development in Canada. They will continue to work together and across the nuclear
industry, to help ensure Canada remains at the forefront of nuclear innovation, while creating
new opportunities for jobs, economic growth and mnovation and a lower carbon future.
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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 1s one of the
world’s few Tier | nuclear nations (Tier | is defined as those with a full-spectrum nuclear
capabilities). The nuclear sector contributes $17 billion to the economy and provides 76,000
direct and indirect jobs*. The current refurbishment at the Darlington and Bruce sites are two
of the largest infrastructure projects in the country and enable Canada to maintain a strong,
mnovative, and growing domestic nuclear industry ensuring the province of Ontario has clean,
affordable electricity for decades to come. In June 2020, the first refurbishment 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 1 which
became the world record holder for continuous operation on September 15, 2020 after
operating continuously for 963 days. It then continued to operate until it was shut down for a
maintenance outage on February 5, 2021, achieving an mcredible 1,106 continuous days of
operation. New Brunswick is currently the only other province in Canada with grid connected
nuclear power, as home to the CANDUS6 unit located m Point Lepreau, New Brunswick,
owned and operated by NB Power.

Nuclear energy is also an important part of Canada’s non-emitting mix and will be critical to
achieving Canada’s climate change goals. The country is blessed with great resources and
while several provinces can use hydro to provide clean electricity, others will need nuclear
energy to provide the non-emitting electricity necessary to reduce carbon emissions. The
prime example 1s 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 m-province electrical energy consumption was supplied from clean energy sources,
with 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 Iead this transition and Canada has a
tremendous opportunity 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 1n smaller grids,
remote off grid communities 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 infermittent renewable sources like wind 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 MW) 1s going to revolutionize the
ability to deploy power quickly and virtually everywhere.

SMRs have the potential to become a new industrial subsector, one that is not only Pan-
Canadian in nature but with the opportunity to become an international leader. The

4 hitps:/ena.calnews/new-study-finds-muclear-indusirv-accomis-for- 76000-iobs-across-canada/
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development of SMRs will provide a post refurbishment growth opportunity for Ontario’s
nuclear supply chain while creating a SMR manufacturing/export business in New Brunswick.
Looking to new domestic markets, SMRs are likely to be deployed in Saskatchewan, Alberta
and northern Canada providing not only the benefit of low 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 was issued®. The SMR Roadmap used a
collaborative approach to bring together industry, federal, provincial, and territorial
governments, as well as utilities and other mterested 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 i each of four pillars are required to turn this roadmap mto reality:

¢ Demonstration and deployment — to realize benefits for Canadians and for Canada.

e Capacity-building and indigenous and stakeholder engagement — to increase access to
information.

» 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 I'V (Stream 2) SMR designs.
This mitial funding was matched by two technology vendors: ARC Clean Energy Canada and
Moltex Energy who 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 Power are overseeing the progress
and planning necessary to unlock the market potential for these technologies.

Since 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, New Brunswick and Saskatchewan signed a Collaboration Memorandum of
Understanding (MOU)® that puts in place a framework for action on deployment of SMRs in
their respective jurisdictions including:

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

3 Canadian Small Modular Reactor Roadmap Steering Committee (2018). 4 Call 1o

Action: 4 Canadicm Roadmap for Small Modular Reactors. Ottawa, Ontario, Canada. www, soroadmap.ca

S hitps:/mews.ontario.ca/opo/en’2019/1 Xpremier-Tord-premier-hiegs-and-premier-moe-sign-agreement-on-the-
development-of-small-modular-reacto.html
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2. Addressing key issues for SMR deployment including technological readiness,
regulatory frameworks, economics and financing, nuclear waste management and
public and Indigenous engagement; and

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

This MOU set out concrete steps to move this initrative forward. To fulfil a key commitment
under the MOU, the respective power utilities in the three provinces (i.e.. OPG, Bruce Power,
NB Power and SaskPower) have prepared this teasibility report for the three provincial
ministries, including a business case for the development and deployment of SMRs 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 will identify the
steps required within each stream to achieve project commitments in a timely manner while
identifying the key risks and the approach to their mitigation and the policy analysis required
to clearly set out the requirements for government support. This next report will be completed
in the spring of 2021.
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2  SMR Market 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
SMRs to market, the opportunity 1s primarily for delivery after 2030 when full scale SMR
production can be in place.

Since the SMR Roadmap was issued, the case for nuclear in general, and SMRs n particular,
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 (WEO) 20197 opens with a
stark reality. stating “the energy world is marked by a series of deep disparities. The gap
between the promise of energy for all and the fact that almost one billion people still do not
have access to electricity. The gap between the latest scientific evidence highlighting the need
Jfor evermore-rapid cuts in global greenhouse gas emissions and the data showing that energy
related emissions hit another historic high in 2018. The gap between expectations of fast,
renewables-driven energy transitions and the reality of today’s energy systems in which
\reliance on fossil fuels remains stubbornly high.”

In its Stated Policies Scenario (SPS), that represents the future based on government policies
that have been announced, primary energy demand contmues to grow increasing 25% by
2040. Carbon emissions grow by about 7% while fossil fuels continue to dominate,
accounting for about 75% of global energy use.

Stated Policies Sustainable Development Current Policies
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The WEQO also includes a Sustamable Development Scenario (SDS) to consider how low
carbon targets may be achieved. In this scenario electricity use grows at twice the rate of
overall energy as 1t becomes the energy currency of choice in efforts to transition the system
mnto a low carbon one. It is characterized by dramatic mcreases in energy efficiency resulting

7 hitps:/fwww.iea.org/reports/world-energyv-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, while maintaining the gas share, to meet this goal. With one billion
people needing electricity and society’s ever-increasing dependence on energy, it 1s hard to
imagine a scenarto in which the world 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 1s huge. As stated by the IEA, “More than ever, energy decision makers need
to take a hard, evidence-bused look af where they stand and the implications of the choices
they make.”

Earlier in 2019, in 1ts first report on nuclear power in many years, “"Nuclear Power in a Clean
Energy System™, the IEA acknowledges the important role that nuclear power must play. As
stated,” Nuclear power can play an important role in clean energy transitions. Today, it
provides 18% of electricity supply in advanced economies, where it is the largest low-carbon
source of electricity. Alongside renewable energy and CCUS (Carbon Capture and
Sequestration) technologies, nuclear power will be needed for clean energy transitions
around the world. Nuclear power also contributes to electricity security as a dispatchable

k4

Sourece.

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

» Working 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.

o Continue to build traditional large nuclear plants to meet energy needs. With most
Generation III” designs having come into service over the past year, they are available
for deployment where there are utilities that can accommodate units of these sizes
along with their higher capital requirements. Today there are 55 such nuclear units
under construction around the world!®.

e Embark upon a program of new SMRs to expand the available market by making
nuclear projects more manageable in size, shorter in duration and less i 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 1s the basis of the
SMR Roadmap market assessment.

In a new report 1ssued in June 2020 (Tracking Clean Energy Progress - Assessing critical
energy technologies for global clean energy transitions'!), the IEA notes that the world is far
from on track to meet its Sustainable Development Scenario as set out in its 2019 WEO.

* hitpse/www.iea.org/reports/nuclear-power-in-a-clean-eneroy-system

¥ Most existing operating nuclear units are considered Generation H plants. Generation Il units are evolutions of
these operating units building on the decades of lessons learned. Examples are the AP1000, EPR, VVER1200 and
APRI1400.

1 hitps:/Awvww. world-nuclear org/infonmation-librarv/facts-and-fiowres'world-muclear-power-reactors-and-
urapium-requireme.aspx (Updated May 2020)

1 hitpsyAwww. iea.org/topicy/iracking-clean-energy-progress
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Renewables are making progress but not fast enough, needing to further accelerate their
growth rate. Nuclear power 1s not on track fo 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 uncertainty, partly the result of
inconsistencies between stated policy goals — such as climate change mitigation — and policy
actions. While the existing nuclear fleet remains the world’s second most important low-
carbon source of electricity (after hydro), new nuclear construction is not on track with the

SDS. Additional lifetime extensions and a doubling of the annual rate of capacity additions are

therefore required.

In a just released WEO special report on Sustainable Recovery'? from the COVID crisis, the
IEA notes the critical role played by the energy sector, particularly electricity, in the global
response. Uninterrupted energy supplies have been essential to hospitals providing needed
health care, delivering food and other essentials, and enabling millions of people to work and
study from home while maintaining social contact online. Without access to reliable and
affordable electricity, the lockdowns needed to manage the crisis would have resulted in far
greater human impact and economic damage.

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

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

12 hitps:/www dea.org/pews/iea-otfers-world-governments-a-sustaimable-recoverv-plan-to-boost-economic-
growth-create-millions-of-iobs-and-put-emissions-into-siructural-decline
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Figure 2.8  Annual direct CO; emissions avoided per 1 GW of installed
capacity by technology and displaced fuel
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This is why this newest report once again recommends investing in nuclear and for the first
time 1n 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

Maintaming first mover advantage is critical to ensure Canada receives the full benefits from
developmg SMRs. And since the SMR Roadmap was 1ssued, 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 now been declared i service.
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Figure 3 Akademik Lomonosov floating muclear power plant
Closer to home, the USA and the UK have continued to increase their investiments 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 fo continue to
compete and instructs the Secretary of the Department of Energy to take certain actions to re-
establish America as a leader including:

e To set up at least one Power Purchase Agreement (PPA), before the end of 2023.

o To complete at least two advanced reactor demonstrations by the end of 2025 and up
to five before 2035.

o Todevelop a 10-year strategic plan that supports advanced nuclear R&D goals and
will foster breakthrough mnovation to help advanced reactors reach the market.

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

o To create a University Nuclear Leadership Program/Workforce Development Scheme
that will provide a world-class, highly skilled workforce

On February 6, 2020 the USDOE published a Request for Information (RFI)/Notice of Intent
(NOT) on its Advanced Reactor Demonstration Program in which they indicated that they
would spend US$160million (C$210million) for the first year of two advanced reactor
demonstrations contributing up to 50% of the costs and a further US$30million (CS40muillion)
for the first year of risk reduction on a range of other advanced reactor developments where
they would contribute 80% of the costs. The RFI/NOI is 1ssued to “solicit information from
advanced reactor developers and other interested parties that DOE requires to inform its
ageressive strategy fo demonstrate two advanced reactor designs within five to seven vears of
award, and two to five smaller awards to address technical risks in other advanced designs™.
On May 8, 2020 the formal request for bids was 1ssued with proposals due in August 2020,
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This work, as with all other work paid for by the USDOE (US Department of Energy). must
be performed in the United States.

This funding 1s of a scale that will ensure progress towards demonstration.

In parallel the US Department of Defence has inttiated “Project Dil.ithium”™ to mvestigate
small (1-10 MWe), transportable (<40 tonnes) SMRs to support tactical deployments. With 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:

o Taking immediate and bold action to strengthen the uranium mining and
conversion industries and restore the viability of the entire front-end of the
nuclear fuel cycle.

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

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

o Taking a whole-of-government approach to supporting the U.S. 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'? that X-energy and
TerraPower were selected under the Advanced Reactor Demonstration Program (ARDP) and
will each receive $80 Million of funding towards deploying their designs in the US within 5 to
7 years. They plan to invest $3.2 Billion over 7 years in support of this program. On October
16", the USDOE approved a multi-year cost share award that could provide up to $1.4 billion
to help demonstrate and deploy a 12-module NuScale power plant located at Idaho National
Laboratory with the first power module operating at the lab by 2029.

1 hitps:/iwww .enerey. govine/articles/us-department-enerev-announces- L60-million-first-awards-under-advanced-
reactor
4 himps:/Awww.energy.govine/atticles/doe-approves-award-carbon-tree-power-project
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The United Kingdom

The United Kingdom i1s 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 of techno-economic assessments of SMRs.

Figure 4 Rolls Rovee SMR

In November 2019, the government confirmed that it is investing £18 million (C$3 1 nmullion)
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 new fleet of up to 16 SMRs in the North of England
by 2050. The plan could see construction 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 (AMR)
Feasibility and Development project.

On June 23, 2020, the UK Nuclear Industry Association (NIA) has released “Forty by *50: A
Nuclear Roadmap,” an assessment produced for the Govermment/Industry body, the Nuclear
Industry Council. This NIC-endorsed report says that, in addition to helping meet long term
goals, prompt decisions on a new nuclear power program could unlock 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 clean
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 the award of £40 million to
kick start next-gen nuclear technology going to three advanced reactor developers and for
research activities.
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3 Commercial Availability of SMR Technologies for Deployment in Canada

As identified in the Pan-Canadian SMR Roadmap, SMRs 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 working collectively and investing over the last two years to
develop three streams of SMR projects. The three streams of projects will 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 nines
(Stream 3).

OPG, Bruce Power and SaskPower are planning for 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 of the availability of the licensed facilities at Darlington and Bruce
Power sitec would confirm Canada’s first mover advantage and support the next phase of the
Stream 1 fleet for Saskatchewan to enable its electricity decarbonisation starting in the early
2030s.

NB Power continues to develop two advanced reactor designs in Stream 2 with the potential
deployment timeline at their Point Lepreau Nuclear Generating Station site between 2030 -
2035. These advanced SMR designs bring additional benefits such as enhanced levels of
safety which lead to simple low-cost designs and the ability to effectively recycle their own
used fuel and reduce current inventories of used CANDU fuel. They have co-generation
capabilities for potential application with heavy idustry, desalination or hydrogen production,
superior load following characteristics to support the intermittent nature of renewable forms of
electricity production and have the potential of a substantial export market.

Stream 3 are micro SMRs that can be used for displacing diesel generation currently used in
remote areas for mining, and in northerm 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 Power and its partners have been exploring
opportunities in remote communities for deployment of additional micro-SMR’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
mvestors.

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 and innovative
energy option

Stream 1 represents an opportunity for early deployment of grid sized SMRs in Canada. Work
1s underway to move forward with a fleet of grid-scale SMRs with technologies that are ready
to deploy thus enabling a clean and innovative energy option for electricity systems which will
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provide economic, reliable generation for decades, all while further developing the Canadian
nuclear supply chain. OPG, Bruce Power and SaskPower are collaborating to complete design
selection for an on-grid Stream 1 reactor in 2021 that will 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 confirm Canada’s first mover advantage and
support the next phase of the Stream | 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 Saskafchewan is home to the world’s highest-grade
uranium ore and best-known non-government owned uranium mining company, it currently
has no nuclear generation. Almost 75% of its generation is fossil — coal and gas. As part of its
plan to introduce nuclear generation and to mitigate its risk of going forward with this new
technology, 1t would like to benefit from the vast expertise already available 1 other parts 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 of a large
life extension program for its current nuclear fleet. The $26 Billion refurbishment projects at
OPG’s Darlington site and Bruce Power’s Bruce site are the largest clean energy projects
underway in Canada. This has reinvigorated and recapitalized the Canadian supply chain
which is in an excellent position to take on the development 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 two companies make Ontario the ideal site for the FOAK 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 Power
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
of a 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 now has attracted interest
from a number of SMR developers. In exchange, it is anticipated that Canada will receive
economic benefits from the selected developer by providing it an opportunity for FOAK build
followed by a Canadian fleet in terms of focating 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)Y assesses the economic impact of SMRs in both provinees.

A single demonstration unit built in Ontario and operated for 60 vears would 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 annual basis as
follows:

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 Saskatchewan 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 during operations and

15« A New Power: Feonomic Impacts of Small Modular Nuclear Reactors in Flectricity Grids”, Conference Board
of Canada, March 2021
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o 833 jobs during decommissioning
Have a positive impact on GDP (direct, mdirect, 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 induced employment on an average annual 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 84.3 billion

In a post COVID world, this is the most shovel ready SMR project anywhere and will be the
first of a pan Canadian fleet. In summary the Stream | pathway:

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 Bruce Power

Supports the development of the Saskatchewan market together with SaskPower
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 of 2021 followed by a
decision for the first project in 2023 (subject to licensing approval)

Supports a SMR fleet to 2050 creating opportunity for other new jurisdictions to
follow

Ensures Canada remains a first mover and leader in SMR development
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SMR Stream 1 Development Pathway
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The current state of development for Stream | 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 1s advancing engineering and design work with 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 SMRs 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 i1 2017, NB Power reviewed various muclear supply options.
The potential benefits of the emerging SMR market was noteworthy and warranted further
assessment. As a result, NB Power examined the potential benefits of various grid sized SMR
technologies for New Brunswick.

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

Advanced fast spectrum SMRs are generally known 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 fuel, and will have
superior ability to follow the intermittent cutput from renewable power sources. Conventional
nuclear reactors do not produce much high-level radioactive waste (HLRW) because they are
a high-density power source. Advanced fast reactors can reuse their own used fuel many
times over to produce up to about 100 times less (HLRW) than their Generation III
predecessors and with a relatively shorter life cycle for disposal. Furthermore, these SMRs
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have the ability to reuse CANDU used fuel reducing the volume and associated long term
storage requirements.

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

Aware of this opportunity, and the advantages that Canada has to progress the development
and deployment of SMRs as identified in the Pan-Canadian SMR Roadmap, in the summer
2018. the Government of New Brunswick committed $10 million toward the establishment of
an advanced SMR Research Cluster in New Brunswick'®. 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 funds of $5 million to progress research and development of their
advanced technologies'’. In early 2021 the Government of New Brunswick committed $20
million towards the next phase of development of an advanced SMR research cluster in New
Brunswick, which will be supplemented by $30 of developer funding to progress development
activities of their advanced technologies'®. In March of 2021, the Federal Government
announced funding to progress the development of advanced SMR development in New
Brunswick'®.

In addition to the broad benefits of SMRs such as low carbon emissions and factory build
supporting rapid deployment. these advanced reactors share the following specific
characteristics;

e The reactivity feedback is such that if they get too hot the power automatically
decreases without any intervention, so the fuel can’t overheat avoiding fission product
release from the fuel

e They are non-pressurized pool type reactor designs so there 1s no large pressure
difference to provide a motive force for fission product transport should the fuel fail
for any reason

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

e 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 mamtenance staff leading to lower Operating
and Maintenance costs

s///www2.onb.ca/content/gnb/en/departmenty/erdnews/news release 2018.06.0832 himl

Avww2.anb ca/content/enb/en/news/news release 2018 07.0906 himl.

https/iwww2. gnb.ca‘content/enb/en/departmenis/erdmews/news release 2018.07.0930 him!

13 hitps:/www2 . enb.calcontent/ enb/en/departments/premier/news/news _release. 2021.02 0094 homl.
https/www.arcenerav.conews/3 139 ARC-Canada-Awarded -20-Million-in-Fundine-from-the-Province-of-
New-Bimswick

¥ hitps:/www.canada.ca/en/innovation-science-economic-development/news/202 103 /sovernment-of-canada-
invests-in-research-and-technology-fo-create-iobs-and-oroduce-non-emitting-energy . himl
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o The physical nature of the designs provides excellent load following capability leading
them to support a grid with a larger component of renewable encrgy

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

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

In terms of their unique attributes:

The ARC-100 1s 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
recyele its used fuel and the use of other types of fuel.

The Moltex SSR-W is a 300MW(e) stable salt fast reactor. Its liquid fuel is derived from used
Uranium Dioxide fuel, such as used CANDU fuel using the WAste to Stable Salt (WATSS)
process. The fuel salt is in individual fuel tubes and as such, is separate from the liquid
coolant salt. This improves corrosion 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,
allowing 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 intermediate renewable energy sources as well as smoothing out daily power peaks.
The use of salt tanks for storing heat is a much lower cost way of storing energy relative to
battery storage commeonly associated with the use of renewable energy.

Since 2018, both vendors have established offices in Saint John New Brunswick and hired
staff, progressed their designs, progressing through the CNSC Vendor Design Review
process, advanced their project planning, and worked with UNB to establish chair positions,
curriculum, and plans for R&D to be performed at CNER/UNB. Both vendors have
performed 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 inform 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 will be
available in a timeline to supply the demonstration units.

» Moltex 1s working on the conceptual design for WATSS and validation actrvities
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 1s to co-locate the
WATSS facility alongside the SSR-W on the Point Lepreau site to avoid the
unnecessary fransportation of used CANDU fuel.
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e ARC Clean Energy is working with fuel suppliers to ensure a secure supply of
HALEU and with Canadian fuel manufacturers for the manufacture 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, conceptual work
1s occurring regarding a reconstitution facility to allow 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 1s 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 trom 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 world.

The ARC Clean Energy ARC-100°" and the Moltex SSR-W>! technologies have different
market applications and are well suited for Canadian and international markets. The SSR-W
provides a solution to those countries with existing inventorics of used fuel, and its larger size
1s well suited for countries such as Canada, UK, US and Europe. The ARC-100, with its
smaller size, cogeneration capability and 20 year fuel cycle and capability to recycle its used
fuel and use other fuels, 15 ideal for application m 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 1s demand all around the globe. Like the SSR-W, 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
likelthood of success and to progress overall planning. NB Energy and Resource Development
staff resources continue to support the initiative through regular engagement with the vendors,
NB Power, Government, and NB academa.

New Brunswick is an attractive location because it has a population that is generally
supportive of nuclear power and has an experienced nuclear operator with a solid reputation
with the regulator and for mnovation. 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 well 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 Brunswick for the development
and deployment of advanced Generation IV SMRs is the establishment of a new idustrial
supply sector and tleet support services to supply modules, equipment, and services for these
advanced designs aimed at both the Canadian and mfernational markets. This supply sector

2 https:/'www arcenergy.coftechnolosy
21 hitpsy/Awww.moliexenergy.costablesalireactors/
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would 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 1s possible due to the market opportunities arising from the additional advantages the
Stream 2 advanced generation IV 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 current reservations the
general public has fowards nuclear and are projected to be cost competitive with other forms
of energy and affordable in terms of capital cost. This results in a potential market not only
within New Brunswick with potential export to neighbouring jurisdictions, but elsewhere in
Canada and more significantly internationally.

Supply chain assessment studies by both vendors have shown that between 50 to 60% of the
components could be manufactured in New Brunswick, and this figure could be increased
with some capability development. Much of the 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 Brunswick facilities will need to be expanded considerably to meet
the anticipated demand.

Information from market studies, supply chain assessments, construction, 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??, the activities required to develop the technologies, finalize the designs,
construct/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 following 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 Brunswick 11,280 $1.068B $120M
Canada 21.870 $2.15B $198M

The successtul development of the technologies and operation of the demonstration units will
lead to fleet deployment in New Brunswick, Canada and Intemationally. The graphs in Figure
6 and Figure 7 include the potential economic impact of the deployment of the two fleets.
They include impacts from engineering, supply chain, construction, commissioning,
operation, and on-going fleet technical support and assume a fleet size of | GW{(e), 4 GW(e),
and 50 GW(e) in New Brunswick, rest of Canada and Internationally respectively.

22 small reactors, big opportunities — Investing in Small Modular Reactor (SMR) techniology is a made in
New Brunswick contribution to the low carbon econony. hiips:/www.nbpower conyven/about-us/in-the-
compmunity/point-lepreau-nuclear-generating-station
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The all of Canada results indicate the value proposition for Canada is analogous to that for
New Brunswick; that being economic development, clean energy to meet demand and fight
climate change, and fuel the growth of science and innovation.
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SMR Stream 2 Development Pathway
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Central to the ability to attract the export market is the need for a commercial demonstration of
these two technologies. This 1s 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
owner consortium would sell electricity to NB Power under a Power Purchase Agreement.
Several different business models are being mvestigated however 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
overrun 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 grid use

The small micro-reactors of stream 3 range in size from approximately 2 - 15 MW thermal
energy although they can be joned in parallel to increase the net output. These reactors offer
the possibility of significant portability that has not been possible in civilian nuclear power
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
platform in a central site and then transporting both to site as a single unit ready to operate. A
number of different platforms are possible but one of the most promising is a marine platform
constructed at a shipyard with the small reactor installed before it 1s 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 very small reactors 1s for off-gnid use, to support
mining or other industrial applications, and to power remote, mostly indigenous communities.
Currently these markets are dependent upon diesel fuel to meet their energy needs resulting in
relatively high carbon emisstons and increasing risks of ensuring adequate tuel supply at their
sites due their remote locations.

Both reactor designs, currently being reviewed m 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 partners, uses heatpipe technology to operate a small Brayton cycle turbine to
produce clectricity 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 with USNC as
Global First Power (GFP) to construct a reactor prototype on the CNL site and is currently
pursuing an environmental assessment to support CNSC Licensing. Many vendors make
claims about their designs allowing for electricity generation that is cost-competitive with
diesel generation: one of the primary goals of the GFP project is to test that claim and
determine a commercial model for off-grid deployment of vSMRs.

Building a four-unit 20 MW USNC plant at a single mining site would create the following
economic impact™:

For Ontario:

. Create direct, indirect, and induced 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 mduced) 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 annual basis as
follows:

o 240 jobs during project development

o 638 jobs during manufacturing and construction

o 282 jobs during operations and

o 180 jobs during decommissioning
. a positive impact on GDP (direct, indirect, and induced) of $877 million
. Resulf in an increase of government revenue of over $311 million

The first micro SMRs likely to be deployed as commercial demonstrators as early as 2026
have the capability to truly transform the nuclear industry by providing energy to those that
have never considered the nuclear option before.

2 “Emereine Fronters: Feconomic Impacts of Verv Small Nuclear Reactors in Remote OfE-Grid Miniog ™
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
power while proximity to the customer and higher operating temperatures open the possibility
of providing both heat and power. SMRs will target not only traditional on-grid electricity
generation to replace fossil fuels as the fuel of choice; but also, the needs of heavy mdustry
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 (EWFG) performed 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 new published data to drive any great
change to the SMR roadmap analysis and, as such, 1t 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 for more
advanced designs that are earlier in their development cycle tend to be lower than those for
more traditional light water designs who have done more work 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 1s shown in Figure 10. SMRs have the potential to
be economically competitive, especially compared to other low carbon alternatives. Not
shown 1n the figure is the variation specific to a given province. The economics for on-grid
application of SMRs will depend upon the alternative low carbon emitting options available to
each jurisdiction. For example, gas prices vary considerably throughout the country with very
low prices in the west and higher prices in Ontario and the Maritimes. In some scenarios,
SMRs compete with gas even without carbon pricing. Adding a price for carbon or carbon
capture technology to gas fired generation will enhance the competitiveness of SMRs.
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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 tossil generation are substantial and increase the larger the
penetration of renewables.

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 when deep
decarbonization is destred. It looks at various jurisdictions around the world and the
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The reason for this impact is more clearly shown in the figure looking at the optimal capacity
mixes. As the amount of dispatchable fossil generation is reduced, in the case of New
England, which 1s currently predominantly gas, the share of renewables mcreases. Since
renewables are mtermittent and have relatively low capacity tactors, the amount of renewables
required, as they become an increasing share of the total systems, rises dramatically.

Solar and wind only generate when the sun shines and the wind blows, meaning they produce
only some of the time and not always when needed. Figure 13 below from the WEO shows
the average capacity factors of these technologies in vartous countries with the world average
capacity factor of 17% for solar and 29% for wind. Contrast this with the 24/7 availability of
nuclear power, which can operate at capacity factors of more than 96%.
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The 1mpact 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 fully decarbonized system without nuclear
while only growing to 43 to 47 GW depending upon the nuclear costs (lower nuclear costs
mncrease the nuclear share and reduce the size of the system). This confirms that nuclear
should play a larger role in the future electricity mix.

This was further substantiated by Staftan Qvist {co-author of “A Bright Future™) in a study
presented at the WNA Annual Symposium in September 2019 for Sweden, which from a
resource perspective, is in a better position than most to achieve 100% renewables. The
results of his modelling (using a similar model to the MIT study), looking at about 20 different
scenarios for full decarbomization, always come out the same; in every scenarto the most cost-
effective system has continued long-term operation of existing nuclear.

With the potential established, the real question becomes what must be done to ensure this
outcome? The LCOE for SMRs 1s most sensitive to two parameters, cost of capital and
capital cost. Each is considered in more detail below.,
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The following figure 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 which
would be achieved following a number of units being deployed (the number varies for
different designs). Significant improvements in delivery are needed to achieve these
reductions.
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In Saskatchewan, Ontario, New Brunswick and Nova Scotia, the utilities are regulated,
although they do allow 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 Return bar in chart). Then comes the reduction in capital cost attributed to
learning. This 1s where 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 1s the second lowest cost source of electricity on Ontario next to hydro.
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Table 2 Ontario Cost of Energy by type

Generation Total unit cost
«/kWh

Nuclear 8.9¢

Hydro 6.0¢

Gas 14.3¢

Wind 14.8¢

Solar 497¢
Bioenergy 25.1¢

Source: Regulated Price Plan, Price Report, November 1, 2620 to October 31, 2021, Ontario Energy Board, October 13, 2020

For off-grid SMRs to be implemented m remote communities, the main source of competition
1s diesel generation creating a different competitive target than for on-grid units.

The figure below shows the results m 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 where the costs are near breakeven.

3

¢ 16 Potentiol ]

For off-grnid communities there 1s a more recent study conducted by the US Nuclear Energy
Institute (NED)**. This study confirms the analysis previously performed for the SMR
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 supporting 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, 1.¢., 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.

= hitps//Awww.neLorg/resources/reporis-briels/cost-competiiveness-micro-reactors-remuote-markets

Page 30

000704



oy 2 ,, ,,
8“ ? ; 5 5 o & »

8 8 8 5 & & & & 8 O
wwwwwwwwwwwwwwww




5

Key Requirements for SMR Feasibility in Canada

It 1s widely acknowledged that climate change 1s one of the greatest challenges facing the
world. For Canada and the world to meet the Paris 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 knowledge and by harnessing all of its
energy sources to not only meet its targets but help the world meet its targets as well.

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 will need
nuclear energy to provide the non-emitting electricity necessary for greater electrification.

SMRs are as their name 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 o1l 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 technology is adopted to achieve climate goals, it becomes so much more. The additional
potential benefits for Canada mclude:

Creation of a new 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 international standard-setter

Meeting Canada’s climate change commitments
Unlocking regional growth opportunities

Constructive partnerships and a positive energy dialogue

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

The federal government and provincial governments interested in SMRs should
provide funding to cost share with industry in one or more SMR demonstration
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, with
the potential of exporting SMR technologies and related mnovations developed in
Canada to international markets.

The federal government should work 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 government 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 constructive dialogues that were launched under the Roadmap,
federal, provincial and territorial governments and utilities interested in SMRs should
continue with meaningful, two-way engagement with Indigenous peoples and
communities on the subject of SMRs, well in advance of specific project proposals.

»  The federal government, with support from industry, labs, and academia, should
continue strong and effective international engagement on SMRs. In particular, to
influence the development of interational enabling frameworks for these
technologies.

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

5.1 Policy support

Canada 1s continuing to lead when if comes to supportive nuclear policy. Its SMR Roadmap
1issued in 2018 1s seen across the world as an example of how to proceed with 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 Minister of Natural Resources Canada, has
stated unequivocally that nuclear is clean energy. and that the government’s ambations to
achieve carbon net zero by 2050 can only be achieved with nuclear energy as part of the
solution. This 1s in stark contrast to that stated by the IEA in its clean energy progress report
1ssued 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 regulatory processes in
place to support SMR development are not a barrier for SMR development and licensing.
Again, this 1s an area where Canada can be a world leader. One of the advantages Canada is
generally seen to have in the effort to become a world leader in SMR development is a
regulatory process that 1s more safety goal oriented than rule based. While Canada’s existing
regulatory framework is capable of handling SMRs there are still some regulatory and
procedural changes necessary to recognize the lower inherent risk and safety of SMRs.

As SMR projects will be smaller and less complex than existing nuclear projects, regulatory
certainty 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 successtul,
mvestors 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, regulatory costs and schedules need to be shortened when compared to
traditional larger units. For example, to deploy an SMR as the power source foramine ina
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
mntense, diesel for generating this energy.
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Smmilarly, 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
mnvestors and operators the certainty necessary to move forward with a fleet approach which 1s
necessary to make the business case for SMRs.

Among the advantages of SMRs 1s a reduced inherent risk, improved safety margins and
design improvements that lead to reduced maintenance and staffing requirements, mcluding
security and emergency staff but these changes need to be reflected in CNSC policies and
regulations. The CNSC’s framework 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 would allow for a licensing strategy that is proportional to the safety risk of ecach SMR
technology.

5.2 Financial support

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

Developing a new generation of technology that meets pan Canadian needs for clean energy
while bringing economic benefits to those communities that implement these projects and the
broader Canadian supply chain requires mvestment.

Financial support required includes:
Stream 1

o Support for the CNSC licensing of the FOAK technology to be deployed as part of
Stream 1 in Ontario (four-year funding commitment, starting in 2021)

e Support for site selection, SMR vendor selection, development of site and construction
license applications, impact assessment and engagement required to support SMR
deployment in Saskatchewan (five-year funding commitment starting in 2020 and
matched by SaskPower).

Stream 2

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

o Complete preliminary design, R&D, CNSC VDR Phase 2, progress waste
discussions with NWMO and input into the environmental studies and begin
work on detailed design.

o Support for demonstration of ONWARD project to demonstrate conversion of
used CANDU fuel to molten salt fuel (WATSS) technology

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

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

o Government of New Brunswick’s initial investment, which was matched by
the vendors is fully allocated, and NB Power’s operating budget is subject to
Energy and Utilities Board approvals. This support is critical to being able to
continue to leverage NB power’s nuclear expertise while respecting the
existing regulatory rate setfing process.

Stream 3

o Support for the OPG GFP demonstration project at Chalk River by sharing costs with
OPG and the private sector

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

e Recognition that Stream 3 technologies could reduce GHG emissions by replacing
fossil-fueled 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 maturity, as well
as position Canada with an early mover advantage in the SMR export market.
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6 Key Requirements for SMR Feasibility in Ontario

6.1 On-grid SMR development at the Darlington nuclear site
6.1.1 Project Objectives
The Objectives of an SMR project at the Darlington site include:

e To maintain a diverse generation supply mix to minimize carbon emissions from
electricity generation in the province

o To demonstrate a FOAK SMR to be ready for deployment across Canada by 2030

o To ensure economic development by securing Canadian content both for domestic and
export projects from the developer 1n exchange for providing the opportunity to
deploy their FOAK unit and be a first mover towards an SMR fleet

6.1.2 Project Description
The project is to build a 300 MW class SMR at the Darlington site

Project Schedule: To be in service by 2028. A preliminary project schedule is shown in the
figure below.

Darlington New Nuclear Project | iliustrative Timeline
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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, 1t is anticipated that a suitable technology will 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 of less than $100/MWh.

Additional Support. OPG and its partners Bruce Power and SaskPower are requesting
support from the federal government over 4 years to support FOAK costs and risks in
licensing and to acknowledge the costs incurred that will benefit future customers across
Canada such as SaskPower.

6.1.3  Assessment of Feasibility

a. The marker - 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 MW of
baseload low carbon generation will be fost. OPG’s assessment is that undertaking this
opportunity to deploy an SMR, essential to SMR success across Canada, will meet
anticipated energy and capacity needs in Ontario. Adding baseload generation capability
post 2030 will allow the system to meet demand growth largely driven by modest growth
in the residential, commercial and agricultural sectors, as well as the creased
electrification of transportation, with non-carbon emitting generation. In addition, OPG's
assessment is that SMRs can provide stable backup support for 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 flexible 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 will be in a good position to deploy
further units should decisions be taken to mcrease electrification of transport and home
heating in the years ahead to meet carbon net zero targets by 2050.

b. Economic benefits - Ontario 1s home to a mature, muiti-billion dollar nuclear industry that
is a source of mnovation in nuclear 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 power stations in
Canada and around the world. Development and deployment of SMRs represent new
opportunities for Ontario’s world-class nuclear industry to grow further and export their
products and services around the world.

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

For Ontario:

= (reate direct, indirect, and induced employment on an average
annual basis as follows:

e 684 jobs during project development

* 1,604 jobs during manufacturing and construction
s 210 jobs during operations and

e 163 jobs during decommissioning

s 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
annual basis as follows:

e 742 jobs during project development

e 1,939 jobs during manufacturing and construction
* 296 jobs during operations and

e 183 jobs during decommissioning

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

25« A New Power: Economic Impacts of Small Modular Nuclear Reactors in Flectricity Grids”, Conference Board
of Canada, March 2021
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= Result in an increase of government revenue of over $1.1 billion

Technology readiness — During 2020, OPG, Bruce Power and SaskPower have been
reviewing developers and their proposed SMR technologies. In October 2020, OPG
announced it 1s advancing engineering and design work with three grid-scale SMR
developers: GE Hitachi, Terrestrial Energy and X-Energy. The reviews undertaken 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 forward the design and ready the supply chain. The utilities continue to
work with the developers to fully assess the work required to meet the schedule. This
work will be critical over the next year to make the final technology selection by the end
of 2021.

Cost and competifiveness - A preliminary assessment based on the data provided by the
developers under consideration results in potential LCOE values less than $100 /MWh
supporting economic feasibility (with estimates currently at a Class 5 level). This
compares well to the prices for wind ($91/MWh) and solar ($162/MWh) based on the
latest LRP2 clearing prices escalated to 2019 $’s. Lower costs for wind and solar are
being projected in other jurisdictions. The impact on future costs in Ontario is unknown.
More work 1s required to confirm project costs and economics as the selection is made and
the project develops.

Regulatory readiness — All 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 1s a valid approach to determining
regulatory risk prior to final technology selection.

Schedule risk — OPG’s assessment is that the timing of the project both meets the need for
capacity in Ontario and importantly, 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 expert in nuclear operations to support it taking the step to
implement SMRs and a commitment by OPG and Bruce Power to be first goes a long way
to alleviating concerns.

Fuel availability — Consideration of different designs needs to account for whether they
use traditional light water reactor fuel or a more advanced fuel. Most SMR designs
require enrichment which also has a healthy international market. Light water reactor fuel
is unlikely 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 intermetallic fuels). However, if the
technology is selected, the fuel may be more likely to be produced in Canada although the
enrichment services would be imported. One of them uses a fuel which requires High
Assay Low Enriched Uranium (HALEU), 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. The 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 1s expected to generate thousands of jobs and billions of dollars
i economic activity in Ontario and across Canada, as well as create new growth 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 regulatory processes. Building and maintamning relationships with the public and
Indigenous communities remains an important and ongoing aspect of the project.

Federal support for up front design selection and licensing 1s 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:
o To demonstrate the technology in Canada

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

e To secure economic benefits for Canada from being a first mover
6.2.2 Project Description

OPG has entered into a relationship with USNC to be known as Global First Power (GFP) for
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 will be two-
unit 10 MW plants to replace diesels at mines and for remote communities.

Project schedule — To be in service in 2026.

Project cost — Estimated to be less than $200 M (overnight capital cost). The demonstration
unit 1s expected to be jointly funded by OPG, USNC and the Federal Government. A PPA to
cover the ongoing operating costs is required to mitigate operating risk. Investment costs
would be recovered from future commercial units.

6.2.3 Assessment of Feasibility

a. The markef — 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 currently 200-300 MW of remote mines that are
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candidates for vSMRs, but some of these mines will likely be at or nearing end of life by
the time the SMR market develops. The potential exists for SMRs at future mines. but this
has been conservatively excluded from the current 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 1s an aggregate summary of the two markets:

‘Table 3 Project Demand for 10 MW 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 S-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 1s expected to support further market expansion.

Economic Benefits — Providing the opportunity for USNC to construct its first MMR at

Chalk River and lay the groundwork 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®® assesses the

economic impact of a four-unit USNC 20 MW plant at a miming site operated for 20 years

as:

For Ontarlo:

s Create direct, indirect, and induced employment on an average

annual basis as follows:

e 221 jobs during project development

e 525 jobs during manufacturing and construction

e 199 jobs during operations and

® 154 jobs during decommissioning

= Have a positive impact on GDP (direct, indirect, and mduced) of

over $659 million

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

28 “Emereine Frontiers: Feconomic Impacts of Verv Small Nuclear Reactors in Remote OfE-Grid Miniog ™

Conference Board of Canada, October 28, 2020
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For all of Canada (including ON):

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

s 240 jobs during project development

e 638 jobs during manufacturing and construction
s 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.

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.

Cost and competitiveness — The cost estimate 1s based on a well-developed cost model.
The first unit at Chalk River is a demonstration unit. A power purchase agreement (PPA)
with Canadian Nuclear Laboratories and/or Atomic Energy of Canada Limited 1s required
to recover ongoing operating costs. OPG 1s staging its investment over time with 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 MW two-unit configuration, analysis shows the units will be competitive
with diesel. There will also be some additional profit potential to support repaying some
of the investment for the demonstration unit.

Regulatory readiness — USNC has completed Phase 1 of the CNSC vendor design review
(VDR) process and 1s working towards Phase 2 completion 1s 2021. This should reduce
the timeframe for the formal licensing process. This is necessary for general SMR success
but remains a risk. Fuel qualification will be on the regulatory critical path.

Schediile risk — As a FOAK design, there 1s schedule risk. It 1s mostly associated with
design progression, licensing, and fuel development. Plans are in place to mitigate these
risks.

Fuel availability — Fuel 1s USNC proprietary FCM TRISO fuel. This is the strength of the
design and what 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. However, given this reactor does
not require refuelling for 20 years. the new projects in the pipeline would need to support
such a facility. Enrichment 1s at 13%. 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 MMR single
unit at the Chalk River site by 2026.

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

Economic analysis shows thaf subsequent two-unit 10 MW plants would be competitive with
diesel for remote communities and mines and support some repayment of investment into the
demonstration unit.

Commercial deployment of micro SMRs also represents an important opportunity 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 fo support New Brunswick decarbonizing its electricity
grid by replacing and avoiding new fossil generation

e 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

o FEconomic development to the province and the rest of Canada to support this new
indusiry of advanced reactor deployment

7.2 Project Description

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. In addition to developing the New
Brunswick supply chain, facilities to support operations are also anticipated.

Project schedule — to be in service between 2030 and 2035, with 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 starting this year, 1s 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 turn 1s
significantly less than the overall development costs. For the demonstration projects, it is
envisioned the owner consortium would sell electricity to NB Power under a Power 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 support 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 mstill confidence on the part of the investor community.

As identified in section 3.2, the New Brunswick provincial government has made a $30M
mvestment into two leading advanced SMR technologies that was matched with private
mnvestment. This New Brunswick investment provided the ability for two vendors to move
forward with their conceptual design and the CNSC phase 1 VDR Process. At this time, ARC
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Clean Energy has completed Phase 1 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 confinues fo provide assistance to both vendors through expert advice.
Federal mvestment is now required to protect the investment made by New Brunswick 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.

While 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 will be needed.

Firstly, 1s 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 form
of energy is required. Support from the Federal Government for first of a kind demonstration
1s related to recommendations 01 and 02 from the Pan Canadian SMR 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 regulatory 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 technologies which will be beneticial during the downstream
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 fo be cost competitive
with gas, opening up the potential mternational market and providing sufficient margin to
recover development costs.

The fourth 1s a clear path forward for the supply of fuel is established. Both designs use
advanced fuels. The ARC-100 uses High Assay Low Enriched Uranium metallic fuel for the
mitial core load. Tt has the capability to recycle its used fuel. Moltex SSR-W 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
mmpediments to the supply of fuel is envisioned. However 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 for the use of advanced fuels was
recommendation 08 from the Pan Canadian roadmap repoit.

The fifth 1s 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 term 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 different forms than the current oxide
used fuel upon which the DGR has been designed around. Discussions with the NWMO 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 with recommendations 03,30 and
45 from 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 mnterested in the FOAK and
subsequent units in the fleet. This is related to recommendations 38, 41 and 46 from the Pan
Canadian roadmap report.

Supply chains principally located in New Brunswick 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, lcensed, constructed, and commercial operation
demonstrated at the Point Lepreau site in a timeline of 2030 to 2035. This 1s related 70
recommendation 40 from the Pan Canadian roadmap report. While 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 world.

Subsequent orders are received, and fleet technical services established. 7%is is related 1o
recommendation 47 from the Pan Canadian roadmap reporf.

74 Summary

New Brunswick is investing in the development of two complementary advanced reactor
designs to meet the needs of diversity, supporting intermediate renewables and decarbonizing
the provincial electricity system while creating a new supporting industry in the provinee.

With appropriate financial and policy support one or both designs may be able to have first
units 1n service by 2035 and create opportunity for New Brunswick 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 certain fundamental outcomes as identified above. Work continues to maximize the
likelihood of these outcomes being positive. Building on existing investment from the
province, utility, vendors and private mdustry, 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 Saskatchewan

8.1 Project Objectives
The primary objectives of SaskPower’s SMR evaluation are to assess:

* The economic and technical feasibility of deploying nuclear power from SMRs in
Saskatchewan;

o the role of SMRs m support of an economically sustainable transition from coal and
gas fired electricity generation to achieve a zero-emissions electricity grid;

¢ the impact of SMR deployment in Saskatchewan in terms of new job creation,
mcreased economic development; and

o the potential for SMR deployment in Saskatchewan to support an expansion of the
global market for Saskatchewan uranium.

8.2 Project Description

SaskPower is evaluating the economic and technical feasibility of deploying 300 MW of
nuclear power from SMRs by 2032 following the successful deployment of the same SMR
design by Ontario Power Generation (OPG) at its Darlington Nuclear Power Station m 2028.

For planning purposes, SaskPower is also evaluating the potential deployment of an additional
900 MW of generating capacity from SMRs between 2035 and 2042.

Technology - SaskPower 1s collaborating with OPG and Bruce Power to evaluate leading
North American SMR technologies with the objective of selecting an SMR design by the end
012021 for fleet-based deployment in Ontario by 2028 and then in Saskatchewan between
2032 and 2042.

Project Schedule — SaskPower expects to complete its SMR evaluation and make a
recommendation on whether to proceed with the planning phase of Saskatchewan’s first SMR
deployment in 2021. Planning phase activities in Saskatchewan are expected to take eight to
nine years and would include:

SMR site selection;
SMR technology selection including evaluation nuclear fuel availability:
o Evaluation of the business case for including SMRs in SaskPower’s long-term
electricity supply plan;
e Preparation, submission and approval of a License to Prepare a Site from the
CNSC;
* Preparation, submission and approval of a Licence fo Construct an SMR from the
CNSC;
e Preparation of a License to Operate an SMR from the CNSC;
s Environmental, social, economic and Indigenous impact assessment as required
by federal and provincial regulators; and
e Extensive and ongoing Indigenous, stakeholder, customer and public engagement.
Construction phase work 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 tinal decision to construct the first 300 MW of SMR generation in Saskatchewan
would not be made until 2029 following the successful completion of OPG’s first SMR
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 ifs 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 North American Electric Reliability Corporation (NERC).

In 2020, conventional coal and natural gas accounted for 73% of SaskPower’s total generating
capacity with renewables (hydro, wind and solar) and coal with carbon capture contributing
the remaining 27% of generating capacity.

20040 SaskPower Generaghion
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Fignre 39 SaskPower Generprion Coapacire i 2030 and 2030

Federal regulations require SaskPower to retire 1,420 Megawatts (MW) of conventional coal
fired power generation by 2030%7. 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 MW of wind generation, 190 MW of hydro imports
from Manitoba and 183 MW of solar/other between 2021 and 2029.

" 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 world’s first and largest carbon capture and storage (CCS) facilities in the world at Boundary
Dam Power Station in southeast Saskatchewan. The Boundary Dam CCS facility has the capacity fo capture up to
90% of the CO2 emitted by a 150 MW conventional coal generation unit. SaskPower i1s evaluating the feasibility
of retrofitting additional conventional coal generation unifs 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 nux will eliminate 100% of
conventional coal generation in Saskatchewan while achieving our renewable 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 further 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 limifing 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 1s a competitive price for
power—the electricity from SMRs must be competitive with alternative large scale
zero-emissions, base load generation options available to Saskatchewan including
hydro and, in the future, wind and solar supported by energy storage. While feasibility
work to date in collaboration with OPG and Bruce Power has been promising with
regard to the potential for SMRs to generate competitively priced power, more
detailed cost estimates will be developed as SMR developers progress with their
designs and OPG progresses with construction of its FOAK SMR project at
Darlington.

8.4.2 Commercial Deployment of First-of-a-Kind (FOAK) SMR in Ontario

With no experience in licensing, building or operating nuclear power plants, it is not
feasible for SaskPower or the Government of Saskatchewan to shoulder the significant
financial, licensing and deployment risks associated with deploying the first utility
scale SMR in Canada. Saskatchewan needs partners with nuclear operating experience
in Canada and at least one completed SMR project in Canada at a commercial scale to
adequately assess the economic feasibility of deploying SMRs in Saskatchewan.

To address this challenge, SaskPower has engaged with all three of Canada’s existing
nuclear power plant operators -- Ontario Power Generation, New Brunswick Power
and Bruce Power — to assess the potential for SMR 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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8.4.3

8.44

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 1s
to have its first SMR in commercial operation by the end of 2028. OPG and
SaskPower are collaborating closely in the assessment of the SMR technology that
will be selected for the FOAK project. OPG’s experience in licensing, construction
and commissioning a first SMR 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.

Fleet-based deployment of SMRs in Canada

Fleet-based deployment, where the same SMR design 1s deployed in multiple
Canadian jurisdictions, is another key requirement of SMR 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 m 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
opportunities for Canadian businesses and to support the eventual export of SMR
technology 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, SaskPower signed a Collaboration Agreement with OPG and Bruce Power to
evaluate the business case and potential business models for fleet-based deployment in
Canada.

Strong Risk-Sharing Partnership with the Government of Canada

Another key condition of SMR feasibility in Saskatchewan is a strong risk sharing
partnership with the Government of Canada.

The Pan-Canadian benefits of fleet-based deployment of SMRs 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 SMR
funding proposal that includes a proposed 50-50 cost-share of SMR planning phase
costs in Saskatchewan. Without a clear federal commitment to cost-sharing the
planning phase of SMR development, SMR deployment in Saskatchewan is unlikely
to proceed.
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8.4.5

8.5

Expanded Regional Electrical Transmission Capacity

Expanding regional transmission capacity by the mid to late 2020s 1s also key to the
feasibility of deploying nuclear power from SMRs in Saskatchewan 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 SaskPower could achieve emission
reductions from electricity generation of as much as 70% below 2003 levels by 2040
and zero emissions by 2050 or sooner.

In addition, the combination of expanded electricity imports and the addition of
rehiable, zero emissions power from SMRs could facilitate an expansion of
mtermittent renewable generation trom wind and solar in Saskatchewan after 2030.

Potential Benefits of SMR Deployment in Saskatchewan

The tleet-based deployment of SMRs in partnership with Canada’s existing nuclear
operators (OPG, New Brunswick Power and Bruce Power) and the Government of
Canada could also deliver significant economic and environmental benefits for
Saskatchewan including:

Deep GHG Emission Reduction

The deployment of SMRs m Saskatchewan as part of a diversified generation mix that
also includes electricity imports along with expanded wind and solar generation, could
avoid the emission of as much as 73 Megatonnes of CO2 in Saskatchewan between
2025 and 2050 while supporting the economucally sustamnable decarbonization of
Saskatchewan’s clectrical grid.

0k, Braigsinms
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8.5.2 Economic Support for the Phase-out of Conventional Coal

The deployment of SMRs 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 power generation. A study
undertaken for Ontarto and Saskatchewan by the Conference Board of Canada
(CBOC)*® assesses the economic impact of deploying four SMR units each with 300
MW of generating capacity (total of 1,200 MW) in Saskatchewan between 2032 and
2042 and then operating each SMR unit for 60 years as follows:

Table 4 Economic Impact in Saskatchewan

GDP Wages Taxes
(Smillion) (Smillion) ($million)
2021-2032 1,649 944 526
2033-2042 2,765 1,637 910
2043-2104 4,441 3,032 1,521
Total 8,855 5,613 2,958

Deployment of 1,200 MW of nuclear power from SMRs between 2032 and 2042 in
Saskatchewan would also create thousands of new 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 Decommussioning
179 jobs 1,760 jobs 182 jobs 208 jobs
per plant, per plant, per plant, per plant,
per year per year per year™ per year
*728 jobs per vear when all four SMR units are operational

8.5.3 Economic Benefits to the Rest of Canada

The CBOC analysis shows that SMR deployment in Saskatchewan would deliver
significant positive economic benefits to the rest of Canada as summarized in the table

below.
Table 6 Economic Impact - Rest of Canada
Economic Impact - Rest of Canada
GDP Wages Taxes
{Smillion) (Smillion) {Smillion)
2021-2104 4,675 2,447 1,375

3w a New Power: Economic Impacts of Small Modular Nuclear Reactors in Flectricity Grids”, Conference Board
of Canada, March 2021
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The CBOC Report also shows that SMR deployment in Saskatchewan would support
job creation 1n the rest of Canada as follows:

Table 7 Job Creation - Rest of Canada

Job Creation — Rest of Canada
2021-2036 2026-2040 2032-2099 2092-2104
Project Manufacturing Plant Plant
Development & Construction Operation Decommissioning
17 jobs 868 jobs 111 jobs 46 jobs
per plant, per plant, per plant, per plant,
per year per year per year* per year
*445 jobs per yvear when all four units are operational

Further comparative analysis 1s 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 SMRs in the 2030s.
The same comparative economic impact analysis will 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) with energy storage; and 3) refitting
emitting generation with carbon capture and storage technology.

Reduced Dependence on Natural Gas Price

An electricity supply strategy that deploys SMRs in the early to mid-2030s would
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 natural gas generation resulting from more stringent future
GHG emissions regulations.

Indigenous Participation in Clean Energy Development

The development of nuclear power from SMRs creates an opportunity for
participation by Saskatchewan’s Indigenous communities in sustainable, emissions-
free energy development which could provide stable, long term financial returns and
create high quality jobs for Indigenous people for generations to come.

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 between 2030 and 2040. If
even a fraction of this market is achieved, it would significantly increase demand for
Saskatchewan’s rich uranium resources.

Adding Value to Saskatchewan’s Uranium Resources

Saskatchewan has the richest deposits of uranium in the world. With 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 1s not a condition of SMR feasibility, fleet-based deployment
in Canada, where multiple SMRs are deployed in Saskatchewan, creates an
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opportunity for fuel fabrication capacity to be developed in Saskatchewan, not only to
supply the Canadian-based SMR fleet but also to supply nuclear fuel using
Saskatchewan uranium to SMRs deploved globally while creating hundreds of high
paying jobs in Saskatchewan.

Further evaluation of the business case for development of nuclear fuel fabrication
capacity in Saskatchewan is required including engagement and consultation with
provincial and national stakeholders, Indigenous communities and Rights Holders,
Canada’s existing nuclear utilities, CAMECO and the Government of Canada.

Expanding Saskatchewan’s Nuclear Research Capacity:

SMR deployment in Saskatchewan will also create research, development and tramning
opportunities for a wide range of organizations including the University of
Saskatchewan, University of Regina, Saskatchewan 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 m 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 work 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

SMRs represent an opportunity for Canada to be part of the next phase of global nuclear
development. These new smaller nuclear plants disrupt the market by offering new
approaches to support global decarbonization with designs that can be deployed by new
customers who are not in a position to implement more traditional large nuclear units, either
due to their large size, the assocrated large capital outlays and relatively long project
schedules, or both.

Canada 1s in an ideal position to take the lead in SMR 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 i the development of SMRs following a three-stream
approach to SMR development.

e Stream 1 proposes a first grid-scale SMR project of about 300 MW 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 SaskPower are collaborating to select the technology
and developer by the end of 2021.

*  SMRs can be economically competitive 1n 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 units.

+ Stream | will create economic benefits for Canada from a single unit m
Ontario and four units in Saskatchewan over their lifetime of:

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

e 1,528 jobs during project development

o 12,455 jobs during manufacturing and construction
e 1,469 jobs during operations and

e 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 4™ 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 nitial ARC Clean Energy demonstration unit by 2030, and a
second unit by Moltex Energy Canada Inc. by 2035. With these timelines. New
Brunswick will be supporting the additional clean energy needs withim Atlantic
Canada and with partnering jurisdictions starting in 2030. New Brunswick is
positioned to become the leader in the development and deployment of these 4
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 arcas 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 4% generation advanced
SMR technologies.

«  With funding of $30 million from the provincial government, two developers
(Moltex Energy and ARC Clean Energy) 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:

= 21,870 person-years of direct and mdirect employment;
» g positive impact on GDP (direct and indirect) of $2.15 billion; and
* an increase of government reveme of $198 million.

with the opportunity to expand this through a fleet of both Canadian and
export units to 2060 of:

= 537,000 person-years of direct and indirect employment;
= 3 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 MW gas-
cooled reactor project by Ultra Safe Nuclear Corporation (USNC) is underway 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
govermment.

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

* Looking to advance nuclear 1in remote communities, Bruce Power and its
partners at the Nuclear Innovation Institute have been exploring opportunities
with the Westinghouse Canada eVinct Micro-Reactor.

» Stream 3 can create economic benefits for Canada from a four-unit
commercial deployment (20 MW) of USNC reactors at a mining site over its
operating life of:

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

e 240 jobs during project development
* (38 jobs during manufacturing and construction
e 282 jobs during operations and
o 130 jobs during decommissioning
»  a positive impact on GDP of $877 million; and
= anincrease of government revenue of $311 million.

These project proposals are advancing rapidly and demonstrate the potential to be both
commercially and technically feasible. An important part of these projects’ feasibility 1s cost
and risk sharing with the Federal government as these projects support 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 would see Canada well placed to be a major
player in the global deployment of these technologies. Securing Federal government support
in a timely manner is essential to continued good progress along all pathways.

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 governments can work with
power companies to ensure project development is carried out with appropriate oversight, and
that public and Indigenous engagement is conducted in a responsible and 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 that meets
the specific needs and economic priorities of each province. Working together on the
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 country and for the export market.
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From: Walker, Kelsea (NRCAN/RNCAN)

Campbell, Melanie (NRCan/RNCan); Que, Shirley (NRCAN/RNCAN); Lynn
Adams; Stephen Bushby; MacPhail, Heather {(SAC/ISC); Mackey, William
{ASC/CSA); Lange, Christian [ASC/CSAY; Cloutier, Matthew (EC); Kim, Duck
{EC}; Robson, Amber {EC); Bevan, Allan (FIN);
Naina.Thoppil@international.gc.ca; Tanva. Hinton@international.gc.ca;
Quavle, Debora (HC/SCY; Asante, Virginia (IC); La Carte, Brandon; Dalzell2,
Matthew {WD/DEQ); Heapy, Ernest (WD/DEQ); Compton, Julie (WD/DEQ};
Kowaisky, Sena (WD/DED); Lever, Rod (IC); Brunarski, Lee (CNSC/CCSN);
Christie, Victoria {1C); Pillon, Janice (IC): Laura Delong; Ali, Nardia (EC};
Windfeld, Erik (CANNOR); Pronovost, Stephane (CANNOR); Neumark,
Devora {CANNOR); Ali, Nardia (EC); Taylor, Ginger (WD/DEQ); Rashapov,
Rinat (ASC/CSA};
Brady, Daniel {NRCan/RNCan}; Hawkins, Griffith {NRCAN/RNCAN}; Delaney,
Jim {NRCAN/RNCANY; Clarotte, Lauren {NRCAN/RNCAN); Withelm, Brent
Cc: (NRCAN/RNCAN); Stronach, John (NRCAN/RNCAN): Christie, Victoria {(IC);
Kauf, Natalie (NRCAN/RNCAN): Fairchild, Jamie (NRCAN/RNCAN); Way, Laura

To:

(CANNOR): Melnyk, Micah (NRCAN/RNCANJ;
RE: NRCan - Canada’'s Small Modular Reactor Action Plan - Federal Chapter

Subject:

Stock-take
Attachments: ADMIN - SMR Action Blan - Federal Chapter Action Tracker.xlsx
Sent: 7/21/2021 6:47:15 PM

Good afternoon,

{ am sharing an updated copy of the Federal Action Tracker ahead of our mesting tomarrow that
inchudes the wrilten updates that we have received thus far,

Thank you to evervone who shared updates on your organization’s actions. We look forward to
speaking with vou tomorrow morning!

All the best,

Kelsen

Kelses Walker

{she/herfells}

Policy Analyst

HNuclear Energy Division | Direction de Pénergie nucliéaire

Natural Resources Canada | Ressources naturelles Canada

Kelspn walker@oanada ra

From: Marrison, Curtis (NRCAN/RNCAN} On Behalf Of Meinyk, Micah (NRCAN/RNCAN)

Sent: luly 6, 2021 10:08

To: Meinyk, Micah (NRCAN/RNCAN); Campbell, Melanie (NRCan/RNCan); Que, 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; Quavle, Debora {HC/SC; Asante, Virginia (ISED/ISDE; La Carte,
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5.16(2)(c)

Brandon; Daizell2, Matthew (WD/DEO:; Heapy, Ernest (WD/DEQ; Compton, lulie (WD/DED;
Kowalsky, Sena {WD/DEQ; Lever, Rod (ISED/ISDE; Brunarski, Lee; Victoria Christie; Pillon, Janice
{ISED/ISDE); nardia.ali@canada.ca; erik.windfeld@canada.ca; stephane.pronovost@canada.ca
Cc: Walker, Kelsea (INRCAN/RNCAN); Brady, Daniel (NRCan/RNCan); Hawkins, Griffith
{NRCAN/RNCANY); Delaney, Jlim (NRCAN/RNCAN); Clarotto, Lauren {NRCAN/RNCAN); Wilhelm,
Brent (NRCAN/RNCANY}; Stronach, john {NRCAN/RNCAN]J; Ali, Nardia {EC); Christie, Victoria (IC);
Ginger Taylor {(WD/DEQ] {ginger.taylor@canada.ca); Rashapov, Rinat (ASC/CSA); Kauf, Natalie
{NRCAN/RNCAN); Fairchild, Jamie {NRCAN/RNCAN}; Laura Delong; Way, Laura {CANNORY);
Neumark, Devora {CANNOR])

Subject: NRCan - Canada's Small Modular Reactor Action Plan - Federal Chapter Stock-take
When: july 22, 2021 10:00-11:30 {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. | have confirmed the date to be Thursday fuly 22" @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

Click here to join the meeting

Or call in {audio only}

+1 647-557-1766, Canada, Toronto

Phone Conference 1D:

Find alocal number | Reset PIN

Learmn More | Meeting options

From: Melnyk, Micah {NRCAN/RNCAN} <micah.melnvk@cansdaca>

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 update 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 respond by Friday July

2& 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 wili continue to engage with our partners
on the implementation of the commitments made in the Action Plan, opportunities for
collaboration, and priorities related to SMRs 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.

| 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 o ensure that it
reflects actions taken by your departments to achieve the actions commitied 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 9“’) 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 luly 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 | Directeur par intérim

Nuclear Energy Division | Division de 'énergie nucléaire
Natural Resources Canada | Ressources naturelles Canada
Micah Melnvid@canada cs | 613-295-2339
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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 (3°U) enrichment levels above 5% but less than 19.75%. This is referred to as
High Assay Low Enriched Uranium (HALEU). HALEU cannot currently be produced 1n
Canada. Likewise, Canada does not currently have facilities that can manufacture HALEU fuel
products for direct use in the reactors. This poses a number of challenges and risks both for the
mitial introduction and to the longer-term 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, where the only commercial production capability exists,
globally'. 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 SMRs. This limited supply situation 1s exacerbated by
potential competition between development projects outside Canada. The projected demand for
HALEU in Canada was estimated with input from utilities and SMR vendors and is presented i
this paper.

The possible routes of acquiring HALEU from enrichment source location, to fuel fabricator, to
end-user are identified in the report and commentary is provided on various regulatory aspects.
The report also identifies a staged approach to establish a longer term 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 follow-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 timelines for deployment. It must be stressed that while this report provides valuable
information, each organization planming to use HALEU fuel will need to conduct specific
detailed discussions with the relevant Federal agencies and departments regarding the specitic
aspects of their project.

! 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 shortcoming
be addressed. In response to this recommendation, a Fuel Supply Working 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 [1]. Action GCO7 identifies that the Government of
Canada has convened partners in a Fuel Supply Working Group to develop a report with
options and recommendations for addressing SMR fuel supply security.

This document provides some industry input to the committee as 1t 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 usc by the Canadian Nuclear Utilities as
well as potential demonstrations at Canadian Nuclear Laboratories (CNL) use fuels not
currently manufactured or available in Canada. In most cases, the fuel is not
manufactured anywhere in commercial quantities. The majority of these reactor designs
usc a value of uranium-235 (***U) enrichment in the range from 5 to 19.75%. Uranium
with a U content of 20% and greater is defined as High Enriched Uranium (HEU).
Uranium with a >**U content of less than 20% is classified as Low Enriched Uranium,
with the portion greater than 10% being of greater scarcity". This material, between 5
and 19.75%" enrichment, is referred to as HALEU. HALEU is common to many of the
different reactor designs although there are notable differences m the levels of
enrichment, volumes required and their final fabricated fuel forms likely leading to
different manufacturing processes (e.g., TRi-structural ISOtropic (TRISO) versus
metallic). While a small number of research reactors use a form of HALEU fuel, it is
important for the Utilities to understand the 1ssues around mtroducing HALEU fuels into
commercial SMRs and to develop a high confidence that there are 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 mitial supply of HALEU 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 2*U enrichment of just below 5% and thus is readily
commercially available. A number of units are exploring increasing this level to about 8%. Facilities that
handle 2°U material with enrichment levels below 10% still fall under the Category 11 class licence, hence
why material with 21 enrichment above 10% is scarce, as a facility would be required to meet Category 1
requirements. The enrichment range up to just below 10% s sometimes referred to as LEU+ ).

319.75% is selected to allow a margin for uncertainty to ensure it stays below the 20% threshold.
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downblending highly enriched uranium that was produced for military or research
applications.

The immediate focus of the utilities interested in deploying advanced SMR technologies
1s 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 term, it will take
significant time for the market to evolve. Likewise, 1t is expected that activities that
could be performed in Canada will most likely need to develop over time.

There is currently no commercial supply of HALEU 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-term 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 Working Group.

Given the long lead time associated with fuel qualification and manufacturing, as well as
the confidence required from potential reactor development investors, immediate action
1s 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 Forum working group, a three parallel
equal priority stream approach was developed for the development and deployment of
SMRs in Canada.

Stream 1, a near term grid size SMR planned to be deployed by Ontario Power
Generation (OPG) at the Darlington Site by 2028 which could de-risk potential
subsequent deployment of at least 2 units by SaskPower in Saskatchewan in the early
2030s. Currently three reactor designs are under consideration; the GE-Hitachi BWRX-
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.

9
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Stream 2 are the advanced Generation 4 grid sized technologies of the ARC-100 sodium
cooled fast reactor, and Moltex Stable Salt Reactor (SSR-W (including the WATSS fuel
conversion facility)) being developed in New Brunswick. These would bring additional
benefits above those in Stream 1 but have a longer deployment timeline in the early to
mid 2030 range.

Stream 3 are 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 Power 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 Westinghouse eVinci heat
pipe micro reactor in Canada.

Four of seven of these designs use HALEU fuel:
e Stream 1, the Xe-100 (conditional on OPG selecting it as the final technology, a
decision that 1s expected in late 2021)
e Stream 2, the ARC-100
e Stream 3, both the GFP MMR, and the eVinci heat pipe designs

In addition, U-Battery, which uses a TRISO form of HALEU, also has expressed an
mterest in demonstrating their technology at CNL.

Note: while there are 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. U3Og is converted to UFs which is then used in the
enrichment process. UFs is highly reactive and poses a number of safety challenges that
must be managed®. It should be noted that UFs has been produced in Canada and shipped

safely around the world for many years. However there is currently no commercial
supply of HALEU in the US or the UK.

Appendix I provides the current understanding of the HALEU 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 HALEU for fuel qualification that might be
done 1n Canada at CNL could potentially come from a lab to lab agreements with

* Further details can be found in IAFA-TECDOC-771, “Manual on safe production, transpert, handling
and storage of uranivm 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 1s 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 1s worth noting one potential option for future HALEU capacity s Global
Laser Enrichment LLC (GLE) which is owned, in part, by Canada’s Cameco
Corporation. Given the short timelines to support the proposed demonstrations, it 1s
expected that HALEU would 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 assemblics (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 deployment projections. The amounts include refuelling of the plants
over the timeline considered. The HALEU data collected from SMR vendors was
converted to 19.75% 2**U 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%
Year Metriec Tons U
2021 112 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 [.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

11
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Appendix II 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 term, 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,
URENCO or Centrus) could invest in facilities capable of producing commercial
quantities of HALEU. If appropriate public private partnerships are established, North
American utilities will 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
opportunitics within Canada justify local manufacturing to offset costs associated with
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 m the longer term, Canada might be interested in
producing HALEU, however that would be a much larger step.

There are three potential scenarios for the import and manufacturing of fuel in the short
term. 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 where 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 million Ibs. UsOs 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, but a rolling quota, that 1s 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 limited to no more than 3 million Ibs. UsOx
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 Weapons (NPT) [4], Canada
has committed: not to manufacture or acquire nuclear weapons; to accept International
Atomic Energy Agency (IAEA) safeguards on all nuclear activities in Canada; and to
facilitate nuclear cooperation with other states, while ensuring that Canadian nuclear
exports are used solely for 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, are used
solely for peaceful purposes and vice versa, as the NCAs are reciprocal.
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When Canadian uranium is exported, a CNSC export 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-proliferation Import and Export Control Regulations outline the CNSC
requirements for an application for a licence to import or export a controlled nuclear
substance, including uranium enriched in **U. In addition, an export permit would be
required from GAC who administers the Export and Import Permits Act (EIPA) [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 1s important to understand the origin of the uranium which is being enriched 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 well 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 confirm that this
material will be made subject to cach of these bilateral NCAs before the export will be
authorized by the US. When uranium is made subject to a bilateral NCA, Canada
confirms that 1t 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 are 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 identify
which facilities HALEU will be produced m.

The NCAs consider uranium enriched to less than 20% Urantum-235 as low enriched
uranium. This would include HALEU and HALEU fuel products. HALEU that might
come from downblending of high enriched uranium is seen as a win from a non-
proliferation perspective, as 1t reduces the global stocks of HEU, All this said, uranium
and nuclear fuel products are routinely imported and exported, so no special non-
proliferation complications are 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 exported from Canada to Russia to produce HALEU at a facility that is not
under IAEA safeguards 1s 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
lmnt if the HALEU is produced at a facility that is under IAEA 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 are both consumption quotas (for end-use by
U.S. utilities) as well 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 Ib. UsOs equivalent limit at any one
time, as discussed carlier on in the report.

In most cases the SMR operators or domestic fuel suppliers will apply for the export and
import licences from the CNSC as well as the export permits from GAC. CNSC licence
applications and GAC permit 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. While the applications can be submitted to the CNSC and Global
Affairs in parallel, they make independent decisions. Assuming the application is
complete, it normally 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 permit. 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 when developing
their overall plan.

6.0 TRANSPORTATION OF HALEU AND HALEU FUEL
PRODUCTS

HALEU can be obtained from Russia in a variety of forms. Different fuel types use
different forms. It should be noted that while Canada currently possesses facilities to
convert UsOs. to UFs which is needed for the enrichment process, it does not currently
have facilities to re-convert the enriched UF¢ back to UsOs, or to UO: for fuel pellet/rod
production, or to UF4 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,
Regulations for the Safe Transport of Radioactive Material [6], transport packages have
capacity limits and must be certified for a specific activity and fuel form. Following the
TIAEA regulations has allowed for the international community to harmonize transport
regulatory requirements.

For HALEU in the form of UFs, DAHER-TLI is developing a new version of the DN30
overpack to support HALEU production and packaging for the transport of UFe with
enrichments of up to 20 wt.% “*U. A design dedicated to a higher limit of 20 wt.% ***
has a pavload of up to 1250 kg UFs. The plans for licensing this package in the U.S. are
unclear. It is important that this transport package design also be certified for use in
Canada by the CNSC.

The TNBGC-I transport package design F/313/B(U)F-96 (Rev. Lbj) has been certified by
the CNSC (Certificate CDN/E177/-96 (Rev 11)) and the certification is valid up to March
01, 2024 [7], however an amendment would be required to transport HALEU. 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 NNSA Y-12 group uses the ES-3100
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 UFs noting it will need to be re-converted at
the fuel manufacturing facility, and/or

o  Work with the manufacturer to modify one of the existing packages to have it
certified for transporting much larger amounts of UsOx or UO2 HALEU, noting
the additional cost and schedule required.

Recognizing that the higher levels of 2°U in HALEU pose additional risks, such as
security and criticality control, above that associated with CANDU fuel bundles or
Pressurized Water Reactor (PWR)/Boiling Water Reactors (BWR) fuel assemblies, a
safety case will need to be prepared for the manufactured HALEU assemblies, or other
final fuel form/core to determine 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 Transport 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 new transportation package is performed in
the county in which 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 perform the technical assessment and certification. If
the shipment is international, the US — Department of Transport issues the certiticate with
cither the US-NRC or US-DOE certificate attached to their certificate. It 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 well 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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within the US and Canada. For transportation packages certified in the US, CNSC
review of an application for endorsement is normally completed within 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 certified
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 carry 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, Il and I1I 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 1s
expected that a review of the licence to transport application can be performed by the
CNSC Transport Division within 20 business days provided that the security plan has
alrcady been approved.

7.0 HALEU BANK

It should be noted that HALEU could be ordered directly by a Ultility 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 if there were several large (grid sized) projects with a real line of sight to
deployment. Appendix III provides additional information on this HALEU bank option.
It 1s recommended that the industry should jointly discuss the potential interest and
details surrounding the establishment of a HALEU 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 support the envisioned grid sized
projects given the current capacity limitations due to the limited sources of HALEU.

Secondary risks include:

e Potential competition for HALEU given the limited source of supply and
manufacturing capacity.

e Availability of certified transport packages depending on the form of HALEU
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o Availability of licenced manufacturing facilities for certain HALEU fuel product
forms.

9.0 RECOMMENDATIONS FOR UTILITIES

1. Explore potential for capacity limitations from TENEX from downblending, or

upgrading the capacity of their facilities, potential for US production, and/or potential

benefits and costs for establishing a HALEU bank.

Establish a dialogue with the various federal agencies on a project specific basis

regarding the specific plans for HALEU, 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 HALEU fuel. HALEU
1s not currently available within Canada and will therefore need to be purchased from a
foreign country and exported. The final fuel form will most likely need to be fabricated
mitially in the US and then imported to Canada.

b

There arc no Policy or legal inhibitors to the introduction of HALEU fuels in Canada for
power reactors (SMRs) however 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 HALEU fuel will need
to conduct specific detailed discussions with the relevant Federal agencies and
departments regarding the specific aspects of their project.
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APPENDIX |

HALEU Supply Situation

This appendix identifies current enrichment situation in the US and potential plans for
HALEU.

e 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 1 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 what happens without investment after the pilot program 1s
complete in 2022,

¢ URENCO claim ability to produce 3-6 MTU/Y with 2 years signal of commercial
demand provided they have the necessary level of investment.

o 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)

e USDOE is processing spent EBR-II fuel to create about 10 MTU of HALEU for
usc at the Idaho National Laboratory site. About half of this has alrcady 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.

e In December 2020, the Energy Act of 2020 [15] was enacted in the US. This law
contains an “Advanced Nuclear Fuel Availability” section that instructs 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 was not provided for fiscal year
2021 which ends on September 30, 2021.
¢ DOE shall develop, in consultation with the NRC, criticality benchmark data
to assist the Commission in the licensing and regulation of fuel and
cnrichment facilitics

e By January 1, 2024, DOE shall support commercial submission of HALEU
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-owned commercial entity operating a
foreign-origin technology; or 3) a foreign-owned 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 stakcholders to estimate the quantity
of HALEU necessary for domestic commercial use for each of the 5
subscquent years

s DOE shall establish a consortium with entities in all parts of fuel cycle

s Not later than 3 years after consortium is formed DOE shall have the
capability to acquire and provide HALEU to members of the consortium not
later than January 1 2026.

The program shall expire on the earlier of a) September 30, 2034; or

b) 90 days after the date on which HALEU is available to provide a reliable
and adequate supply for civilian domestic advanced nuclear reactors in the
commercial market

Demand in the US
e Natrium (US) MOU with Centrus, backed by USDOE under the Advanced
Reactor Demonstration Program (ARDP), for available capacity until 2026 and

beyond [16]
o ARC-100 MOU for supply of HALEU from Centrus [17]
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APPENDIX 11

Concept of a Central HALEU Bank

Information 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 HALEU
requirements in metric tons of uranium (MTU) by year over in aggregate to protect the
confidential information of individual vendors.

The following information was requested from all vendors active in Canada who may
have HALEU needs:

Up front qualification and research needs,

First core load,

Fuel needs per year to support a single unit,

Enrichment level %Uruanium-2335,

Projection of #of units added by year based on your conservative deployment and
commercialization scenario.

A

Individual vendor responses have been anonymized and the compiled information is
presented below for inclusion in the paper.

1t 1s understood that this information is a crucial input to inform 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
19.75% in others the need is a lower percentage of 2**U. The numbers presented below
have been converted to a consistent 19.75% 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 | presents annual and cumulative quantities of 19.75% enrichment normalized
to initial deployments (in some cases a single plant has multiple units) informed by both
vendor data and conservative deployments envisioned by Canadian utilities. This data
imcludes refuelling if within 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 1 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 A.1 represents data converted to 19.75% equivalent. Vendor supplied projections
beyond this initial deployment projection s included n Scenario 2.

Table A.1: Estimated Annual Requirements for High Assay Low Enriched Uranium
{Metric Tons U/yr) for Initial Deployment in Canada

Annual | Cumulative

Enrichment o
Yo 19.75%
Year Metric Tons U

2021 1.12 1.12

2022 0.55 1.67 o

2023 0.50 2.17 i

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 5111

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 1s 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

COG-20-9024

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

% 19.75%

Year Metric Tons U
2021 1.12 1.12
2022 0.55 1.67
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 I

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 licenced 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 effect for only a few years, hence there would be a clearly 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 would have to be additional

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
licenced facility and familiar with handling, monitoring and safeguarding higher levels of
enriched uranium. The exact location at the site where the HALEU 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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From: Laura Delong

To: Ted Parisé; Luke Bulmer; Peta Fussell;_Patrick Lacroix; Richard Lincoin;
Cc: Lindsay Walker

Subject: Information Note SMR Strategic Plan 2022

Attachments: information Note SMR Strategic Plan 2022.docx

Sent: 3/30/2022 2:00:10 PM

Ali: Please find attached a draft overview of the Strategic Plan for the Deployment of Smali Modular
Reactors which was released this past Monday March 28, 2022 by the governments of Ontarig,
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

] {the Report) hlghllghts 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,

Stratesis Plan for the Denloviment of Small Mod

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 timelines.

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 public engagement.

5. Working with the federal government and nuclear operators on a robust nuclear waste
management plan for SMRs.

Background: Since December 2018, 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' 5iv y, requested by the provinces as
part of the MOU, which conciuded 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 SMRs 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;
* 52.15 billion positive impact on GDP {i.e., direct and indirect}; and
* 5198 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;
* 559 billion positive impact on GDP (i.e., direct and indirect); and
» $5.2 billion in increased government revenue.
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SECTION 1

Project Overview &
Approach.
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Executive Summary

BACKGROUND

2021 has witnessed the global climate change crisis
reach a critical inflection point requiring 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 o global decarbonization
have generated challenges, and have also spurred
economic opportunities. Since the 2015 Paris Accord,
the Government of Canada has invested $60 billion
toward clean and green initiatives, with an additional
investment of $15 billion for Canada's strengthened
climate plan’ - 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 10.7
megatons in 2030 and 5 megatons in 2050.

14 Hex
z)e

tarirer Partrars Inc. 2022 All Rights Peserverd

Based on work to date, New Brunswick enjoys a "head
start” in the race 1o 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 preduced, representing a
reduction level 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, including: energy resiliency, climate change
adaptation and mitigation, investment attraction, and
local company growth, all 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.

o, e

PROJECT OVERVIEW

Beginning in September 2021, Mariner was engaged to
faclitate consultations with key Provincial stakeholders te
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 detailed inventory of all ongoing and
nascent projects and initiatives across the Province
related to transitioning to a clean and green
economy;

it

-~ Based on our findings, assessed and validated with

= stakeholders a prioritized list of critical 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 recommendations to assist New Brunswick on its path toward a clean and green economy.

NEW BRUNSWICE DLEAN & GREEN ROADMAPR Final REPOH
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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.
PHAGE 1 PHASE 2 FHASE 3 FHASE 4
Discover & Analyze & Validate Findings & Recommendations &
Assess. Evaluate. Priority Opportunities. Roadmap.

V4 >

< Through more than 25 7 ientified three (3) high ) Performed a deep-dive & Developed a final report of
interviews, Mariner potential opporiunities (themes on high potential key findings and go-forward
consulied with GNB & projects for prioritization) opporiunity projects recommendations, (o be
depariments, agencies, {~20) & consultations sharad with stakeholders,
utilities, industry — Documented over 20 “medium with select stakeholders
associations, and ~” to high impact” projects, at & Prepared for glignment
community and project various stages with specific > Validated findings, activities in January 2022.
proponents. private sector proponenis ~ opportunities, enablers

& and roadblocks with

~ This included interviews, Captured 25 idea-stage and stakeholders through
breakout sessions, and -, @arly-stage initiatives that are focus groups and
action team meetings of = related to clean and green facilitated sessions (B
over 25 stakeholders. economic and environmentat sessions involving 20+

priorities, stakeholders),
tarirer Partrars Inc. 2022 All Rights Peserverd RHEW BRUNSWICK SLEAN & SREEN BOOQNOMY FINBIMBE & S8UADMAT

000771



SECTION 2

A Clean, Green,
and Sustainable
New Brunswick.
For our Future.
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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.

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,

Since 2015, Canada has
invested roughly $60

billion toward climate action and
clean growth. Building on these

Canada's 2030 emissions to at recent investments, Budget

least 31 percent below 2005 2021 proposes to provide
levels $17.6 biilion.

A whole-of-province
approach will align key
stakeholders around the
opportunity fo ensure we
are informed, aligned, and
coordinated.

Full implementation of the Pan-
Canadian Framework and A
Healthy Environment and a
Healthy Economy will bring

= There is a successful and growing model for collaboration in developing the Small » Repurposing our assets that make us unique will be key - from a

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 SMRs. 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.

tariner Partrars lnc. 2022 4l Rights Reserved

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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Project Inventory & Consultation Scope.
The scope of consulitations and identifying and selecting projects that will ensure new Brunswick can capitalize on the clean and green
economy.

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 sirategic 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.
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Evaluation Criteria.

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 criticality of projects and earmark key
transformationa! and economically-significant projects that were then prioritized into a
focused list from the full inventory of 47 projects, narrowed down to 22 priority
opportunities.

EXPECTED TIMING ENVIRONMENTAL IMPACT

While there were three {3) main criteria - Readiness, Cluster, and Impact - others
included timeframe, decision stage of project, overail change of success, NB Supply
Chain opportunities, and more. The top three (3) criteria and rankings are outlined
below.

Net Increase —

Implementation Timing tong Term - Environmental Impact contributes to CO2e

This set of crileria indicates when the ' 2031-2050 Does it help New Brunswick meet the z Net Neutral/Nild Reduction -

project is expected to be implemented, . Medium — greenhouse gas reduction targets? Minimal change in CO2e <10kt

live or operational, and aligned to short, 2025-2030 Evaiuation criteria ranges from net i

medium, and long-term milestone targets increase {contributing to C0O2e), net Moderate Reduction —

from the NB Climate Action Plan 2018. Short Term — neutral. to mild, moderate, and high COZe reduction 10-50kt
2021-2024 reduction.

Large Reduction ~
COZe reduction > 50kt

OPPORTUNITY MATURITY ECONOMIC IMPACT

Qpportunity Maturity Net Economic

; Low - ) Economic Development Impact Loss
The maturity of each opportunity is based | Conceptual Opportunity ] )
on muitiple factors including maturity of Does it offer the potential of Net Neutral/ Mild Positive
proponent, technology, sales cycle ’ Moderate - ) gconomic development andfor impact
e : ’ ; Developing Opportunity represent a strategic advantage for
financials, market readiness, and other ;

Moderate Positive
mpact

New Brunswick?

known risks. These priority projects are | @@ High-
mature, will be anticipated high impact, and | Mature Opportunity

are aligned to one {1) or more clusters. ; ; ”
! i e
) Large Positive

tmpact

tarirer Partrars Inc. 2022 All Rights Peserverd NEW SBRUNSWICK SLEAN & OREEN ROADKAPR Finwal REPORT
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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
SMRs will be manufactured in factories
and transported to sites, both within
Canada and for export.

Bioenergy.

Bioenergy is a renewable energy
source, derived from biomass, which
can be used 10 produce transportation
fuels, heat, electricity and products.

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
retiable and predictable operation of the grid.

Hydrogen.

Hydrogen can be used as 3 fuel alternative for
transportation, in power generation, and can be burned
on its own or blended with natural gas 1o heat residential
and commercial buildings or provide high-grade heat for
industrial processes,

arirer Partrars lnc. 2022 All Rights Raserverd

Geographic ~ Saint John.

The Saint John region highlights inciude large industry,
deep, cold-water port, energy, forestry, aquaculture, and
nuclear industry leadership, municipal utility, rafl
infrastructure, skilled workiorce, and university/college
knowledge cluster.

Geographic ~ Belledune.

The Belledune region s 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 o transition the existing coal
plant to an alternate fechnology.
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Clean & Green Clusters | Small Modular Reactors

Expected Environmental Economic Opportunity
Timing impact impact Maturity
Smaill Modular Reactor, ARC-
100D ~ ARC Clean Energy.
Phase 2 {2020 - 2023} inciudes a
prefiminary design, validation of Medium-term Large Large Positive
cost estimates, and scoping fuel . (2025-2030) &= - ) s High
supply. Phase 3 {2024 - 2026) ‘ Reduction Impact g
involves procurement orders and
licensing and approval, The final
phase, (2027 ~ 2030) covers the
construction of the ARC-100,
Smalil Modular Reactor, Moltex
SSR ~ Moitex.
Small Modular Reactors This project is to license and Longierm  qED Large @ oeroiive b High
. construct the first of a kind (FOAK) Reduction Impact
The SMR cluster represents a significant andg . waste-burning reactor in New
well-developed opportunity for New Brunswick - Brunswick.
af this time.
Smail Modular Reactors,
There is a team in place aclively moving these Manufacturing, Nth of a Kind ~
opportunities forward. Roles and ARC Clean Energy & Moltex.
responsibilities are clearly defined, and much Due to simpicity of design, and Net »
progress has been made in creating an open, being designed in Canada, the Long-term Neutral/ Mild  EB Laf?ﬁ‘ P;’s;“"e Moderate
transparent and collaborative stakeholder supply chain for SMR's can be Reduction P
n ment including First Nati {argely centered in New Brunswick
e gag? e pE’QC@S§, inclucing First Na EO‘?S' and in Canada. There is great
Focusing effort in this cluster has resulted in potential to benefit from the export
forward momentum. market,
There is an opportunity to leverage the lessons
tearned from this cluster to create the ‘ ’
environment for success in other key clusters. e o
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Clean & Green Clusters | Bicenergy {(1/2)

Bicenergy

A number of potential opportunities were
brought forward through stakeholder
discussions.

The Inferest for New Brunswick in this cluster is
broad, given our strength in forestry,
aquaculture, and agriculiure.

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.

3 Marirer Partrers lnc. 2022 All Rights Raserved

RNG Production & Distribution
Project - Liberty Utilities.

The details of this project are not
readily available at this time, as the
project confidentially is in the proposal
phase.

RNG from Waste-Water Project -
Liberty Utilities & TransAqua.

The details of this project are not
readily available at 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 logistics
industry and has been working with
Invest in Canada to identify alternative
energy sources, Their primary focus is
on liguid fuels that are aither available
today or that could be accessed
before 2030.

Biofuel Production Plant - Secure
Energy, Indigenous Canadian

Group.

solic biomass fuel plants in Belledune.
The proposed technology would
convert wood biomass {o & high
energy replacement for coal.

Energy (ICE), ROME & Active Energy

Proponents are co-developing multiple |

Expacted Environmental
Timing
Short i Large
Reduction
Net
Short Neutral/Mild
Reduction

Impact

Moderate
Reduction
e |
Reduction
HEW BRUNSWICK O

Economic Opportunity
fmpact Maturity
Mild Positive a5 High
impact
Mild Positive Moderate
impact
o Low
& lLarge Positive Moderate
impact
S OBODORNDKMY PINDBIMGSE & ROADMSES
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Clean & Green Clusters | Bicenergy (2/2)

Expected Environmental Economic Opportunity
Timing Impact fmpact Maturity

Bioenergy (Cont'd)

A number of potential opportunities were
brought forward through stakeholder
discussions.

The Inferest for New Brunswick in this cluster is
broad, given our strength in forestry,
aquaculture, and agriculiure.

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.

3 Marirer Partrers lnc. 2022 All Rights Raserved

Biochar Project A - Alrex
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 biccoal
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 has progressed
several other potential bioenergy
projects. They have developed
technology to produce &t scale
bicenergy related products that
are well suited to offtake markets.

phic ligniment —

Ew BRUNSWIOCK L

Mild Positive Moderate
impact
Mild
L Moderate
Positive Impact
Mild
Positive Impact Moderate
POGRNDRY PINDBIMNGSE & ROADMES
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Clean & Green Clusters | Heating & Storage (1/2)

Expected Environmental Economic Opportunity
Timing impact impact Maturity

Penobsquis Site - Geothermal
Park — Liberty Utilities.

Use the former potash mine site to

build out the required Moderate
infrastructure to allow businesses . ) Large Positive Moderate
focated in the Penobsquis/Sussex Reduction Impact
region to fake advantage of
efficiencies including low cost, low
Heating & ﬁ‘%mf&gm carbon, and renewable heating
and cooling.
In order to enable our grid to be in a position to
actively and regularly assess alternative o ™ | Utility (GTU) Distri
generation sources, a sustainable solution must : ermai Utility (GTU) District
. Heating & Cooling Loop in
be found in energy storage. " Bowntown Saint John - City of
Saint John.
fn a@@hon o storage, th%r(:;‘ s Qppgrtum}iy to 4 T e City of Saint John studied the Net Mild Positive ‘
investigate alternative heating solutions including feasibifty of a district energy - Neutral/Mild Impact @ High
offtake and geothermal to take the pressure off system to serve buildings in the Reduction
central electricity solutions and heating oil, which gqrmém{vnt:rea. These sy&;{ems
y ‘ 0 y islroute inermal energy mom a
will support decarbonization across the province. central facilty to heat and cool
rauitiple buildings.
hie. Slignrner - shic Alfgamens ~
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Clean & Green Clusters | Heating & Storage (2/2)

Expected Environmental Economic Qpportunity
Timing impact impact Maturity
Manganese Mine ~ Manganese X
Energy Corporation.
The Houlton-Woodstock region has a Moderate
manganesefiron deposit. These are R Net Positive Low
farge low-grade deposits but are Increase Impact
recognized to be some of the “largest
known Mn reserves in North
America.’
P 2 W
H@atmg & ﬁ%mmgm Cont’d v Grid-Scale Energy Storage, Moiton
: Salt. - Malta. L L Posit
5 . , " : arge arge Pasitive
in order to enable our grid 1o be in a position to Plans to build a full-scale grid plant 1 - &, o0, T impact Moderate

actively and regularly assess alternative capable of storing 100MW of energy
generation sources, a sustainable solution must for up to 10 hours,
be found In energy storage.

In addition to storage, there is opportunity 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.

e Alignment ~
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Clean & Green Clusters | Hydrogen (1/2)

Hydrogen

Hydrogen is emerging as a potential large-scale
opportunity for our provinece 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 sarly 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 o meeting our 2050
targets while creating an investment-ready
erwironment, leveraging lessons learned from the
SMR cluster.

Mtarirer Partrars Irc. 2022 All Rights Reserved

Expected

ARC Energy Hydrogen Project -
ARC Ciean 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 &
Pistribution Project - Liberty
Utitities.

The details of this project are not Short
readily available at this time, as

the project confidentially is in the

proposal phase.

Hydrogen Research Lab - WPP.

The proponent is considering -
establishing a research lab in New
Brunswick arcund hydrogen.

Early-Stage Hydrogen
Investment Attraction Project -
Fortescu,

This project would be eventually
locking for 500MW at 100% clean
power for green hydrogen.

Timing

Environmental Economic

Large

@ Reduction - -

Net Net Neutral/
Neutral/Mild Mild Positive
Reduction Impact

Net Neutral/
- Mild Positive
impact

Large
Reduction

Impact Impact

Opportunity
Maturity

Low

Moderate

Low

Low

WEW BRUNSWIOCK SLEAN & SREEN BOOQNOMY FIiNBiME3
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Clean & Green Clusters | Hydrogen (2/2)

Hydrogen Cont'd

Hydrogen is emerging as a potential large-scale
opportunity for our provinece 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 sarly 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 o meeting our 2050
targets while creating an investment-ready
erwironment, leveraging lessons learned from the
SMR cluster.

Mtarirer Partrars Irc. 2022 All Rights Reserved

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
S region.

Birect Air Carbon Capture
Project® - Huron.,

Propose to huild at the Port of
Belledune an air to fuels (AZF)
plant capable of producing 20006
barrels/day of zero emission clean
fuels,

Expected

Timing

Environmental
o Large
Reduction

Impact

e
L,

Economic

Impact

Large Positive
impact

Opportunity

Low

Moderate

e Alignment ~

HEW BRUNSWIOCK SLEAN & GRE
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Clean & Green Clusters | 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
utitity, rail infrastructure, skilled warkforce, 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 Mydrogen cluster.

Further opportunity can be developed through a
series of pilot projects, leveraging industry
ieadership and infrastructure through the Port and
bayond.

Mtarirer Partrars Irc. 2022 All Rights Reserved

Environmental Economic

Expected

Burchiil Wind Project - Saint

. John Energy & Natural Forces, Net Neutral/

Mild Positive
impact

Large
Reduction

Short E

The creation of & 42MW wind farm
in Spruce Lake Industrial Park,

Qpportunity
Maturity

g \oderate

ADDITIONAL PROJECTS

Small Modular Reactor, ARC-
100D

Grid-Scale Energy Storage

4 Small Modular Reactor, Moitex
S8R

Small Modular Reactors, Nth of
a Kind

e ARC Energy Hydrogen Project

@ Saint John as a Hydrogen Hub

Thermal Utility (GTU) District Heating &
Cooling Loop in Downtown Saint John

hic. Alignener - sptic Allgamient —

Bt

WEW BRUNSWICK SLEAN & SREEN BOOQRNOMY Fil
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Clean & Green Clusters | Belledune

Expected Environmental Economic Opportunity
Maturity

Acadian Peninsula Offshore
Wind Power Project - ACOD,

Medium [ ] Large % - Low

i, 2 Potential offshore wind project in -
é?:j, Reduction —

the Acadian peninsula region -
Capacity up to 210MW, average
annual production BOO GWh.,

Geographic Cluster - Belledune

The Belledune reglon is highlighted by its high-

capacity port and supporting energy and forestry ADDITIONAL PROJECTS
industry infrastructure, skilled workforce, gateway
to the north of the province, and the imminent
requirement to transition the existing coal plant to
an alternate technology.

Direct Air Carbon Capture

Biofuel Production Plant Project

Biochar Project A **Refer to Appendix F - Full

K ities for Bell L Project Inventory for other
ay opportunities for Belledune exist in projects that were identified

streamiining and focusing efforts in repurposing following the initial stakeholder
the Belledune Generating Station, leveraging discussions

energy storage and SMR projects to bulld out

potential for alternative fuels, while further

daveloping enablers to support large-scale clean

energy and bioenergy investment.

Biochar Project B

slignrmens -

WIGK DLE GORY FINBINGE & BUADMAS
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High Impact Projects

it

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.

Long Term (2050

fnvest and support ecouystem.

o

"

N

Short-Medium Term (2030}

frvest & Accalerate Now.

2

1

IMPACT POTENTIAL

Small Modular Reactor, ARC-
1000

Small Modular Reactor, Moltex
S8R

Smail Modular Reactors, Nth of
a Kind

RNG Production & Distribution
Project

RNG from Waste-Water Project

Early-Stage Alternative Energy
Sources for Marine Sector
Investment Attraction Project

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

//////j% %&% Bicfuet Production Plant Attraction Project
§§§\§ Biochar Project A Saint John as a Hydrogen Hub
iﬁ&% Biochar Project B E:Sgct/\ir Carbon Capture
Let go. Manitor. §\\\\\§ Biochar Project C §§\\§ Burchill Wind Project

ITMPLEMENTATION TIMELINE

e s Acadian Peninsula Offshore Wind
Penobsquis Site £ i
| | S W Power Project
swit GLB miownergy S W v D o
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Barriers and Risks
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, bold statement from Provincial 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.

Waoarkforce 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.

ariner Partriars Inc. 2022 Al Rights Feserver! NEW SBRUNSWICK SLEAN & OREEN ROADKAPR Finwal REPORT
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Clean & Green Roadmap of Recommendations
Recommendations are mapped according to themes: Invest Now, Organize the Ecosystem, and Support the Ecosystem Development

20222023 2023 - 2030 2030+

Il out longer-term sustainable prioritization process to expedite high-priority projects.
Quickly work together w other key stakeholders to map high-priority projects to funding and other resources needed to expedite investment and development.

d represent regionaily.

| ey

zztig
Develop and Execute on Governance Model, Roles, Metrics.
To support the Vision and S del, Ownership, and Roles and Responsibilities map.

P Pollcy & Prosess Revien
ot e

Clean/Green Economy Policy Review and Sustainable Process for Review.
Review the current process for policy changes based on Clean/G

NB’s Clean and Green Economy Workforce Stra

Include all stakeholders: Political alignment and ressaging, public awareness and engagement plan, ongoing engagement of key
players to support strategy/plan, and federal/provincial relationships. @ Expodite Righ-bmpact prajects and suppart Righ-potential clusters

i

i 2Eﬁiéizﬁéﬁlzﬁé%il

L
i

e as per Vision, assign clear roles/resp & timing for regular review process.

/

Orgarize {0 deliver a sustainable ecosystam for Cleary/Green Investiment in N

pport the NB Boosystem

tarirer Partrars Inc. 2022 All Rights Peserverd
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Recommendations
Align on and mobilize recommendations key next steps.

RECOMMENDATION® INSIGHTS
L . = uickly mobilize around the high-impact opportunities; pilnt & ft-for-purposs collaborative maode! aoross key
Execute on “lnvesi Based on flndfngs (Sllde 2‘%), ensure short- stakeholder qrouRs.
Now” O funiti term mechanisms in place to invest in *  Creale shortderm communications pian 1o support mobilization, collaboration, and quick dedsion-making on these
ow" Upportunities immediate opportunities. opportunities.

= fap opportunities fo funding whers applicable; investment proportionate 1o size of the oppartunity.

L . . s
Clear Vision 2050 for Align and Commum({ate New Brunswick’s «  Based on whal we heardh Investors need a clear staternent from government. T s key 1o enable a sustainable
NE Clean and Gresan Vision for 2050 longer-term play for the Province.

Strategy to achieve Bring together provincial leadsrs to define the ‘ ‘ N

Vision 2050 with path forward in a facilitated process to define = Mobilize resources 1o croate a coordinated asz7§ clear sirategy 1o execute on the Vigion. The strategy and plan
metrics the strateqy to attain NB's Vision 2050, need {0 priortize custersfregions based on this report and stskeholder engagement.

o hi d Define the ownership of the strategy, metrics  «  reedback was clear that in order to move the Vision forward, clear ownership and metrics must be defined as part of
wnership an to support, timelings, deliverables, and the strategy.

Governance of Strategy  accountability framework.

«  The project team heard that while there s work happening, 118 Deing done is sflos, Effortis not coordinated, and
Define and communicate roles and there is Iack of clarity around the end-{o-end investor altraction and devslopment process. Suggestions were made
Clear Roles and responsibilities of the strategy and on creating a ransparent process with 2 “one-stop-shop” approach, supported by communications across all
Responsibilities framework across the system, stakehalder groups as they make investor connsctions. Iy addition, it will be important that the internal ONB team
also align rolesiresponsibilities 1o support tha process.

Pleate note thal recommendations are in no order of priority or sequencing.

€ cipediie high-impact projects and Orgonize to deliver a sustsinable scosystern {0 Support the NB
support high-potential clusters for Clean!Green Invesiment in NB Ecosystem

tarirer Partrars Inc. 2022 All Rights Peserverd NEW SRU
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Recommendations
Align on and mobilize recommendations key next steps.

RECOMMENDATION?

Create Process for
Policy Alignmentto
Vision 2050

Asset Map: Resource
& Maintain

Conduct Cleand Green
Economy Workforce
Strategy

Holistic Stakeholder
Engagement Strategy
& Plan

Organize a Pilot Team
to Support the
Hydrogen Cluster

tarirer Partrars Inc. 2022 All Rights Peserverd

Clearly define the process for reviewing,
recommending changes to, and moving
ahead with key policies. Ties to roles/
responsibilities.

Assign clear ownership and assign
appropriate resources to create an initial
Asset Map, and to sustain timeliness and
transparency of information in the long term.

Once priority clusters have been defined as
part of the overall strategy, create the
Workforce of the 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.

Pleate note thal recommendations are in no order of priority or sequencing.

INSIGHTS

In many stakeholder engagement aciivities, the issue of policy came up. § will be imporiant 1o align policy to vision and
strategy and ensure clarity around the appropriate balance batween cleanfgreen inve tand rates.

The Bioenergy cluster rapresents potential high-mpact investment aCross many sectors (forestry, agriculture,
aquaculiure). What is missing is a fransparent view of New Brunswick’s assets, which would support beller and more
informed investor discussions,

Currsntly, nore of the high-priority ocoupations thet PFETL is focused on redate o growing the Clean and Green
Economy. intentional and coordinated effor! will be required to support the workfores ¢
our skilled workers (o be prepared 1o contribute 1o the Clean and Green Economy in g méamragf'

To mitigate rishs to nvestors and support the narrative In New Brunswio ie strategy needs o be developed and

alignment and messaging, public awareness
o support strategy/plan, and how 1o better create and nowrish federall

New Brunswick needs o be part of the sarly strategke conversations 1o be in 8 position to determine the longer-term
sustainable invelvement in this cluster, Grganizing quickly around this cluster can become part of the strategic
advantage the province hes, scross ouwr infrastruciure and ragior

“ Expedite high-impact projects and
support high-potential clusters

Orgonize to deliver a sustsinable scosystern {0 Support the NB
NB

for Clean!Green Investment in Ecosystem

NEW BRLU
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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 By focusing on key clusters, New Brunswick has a
favour to mobilize quickly around key priority areas if we get JPE better chance of creating momentum to effect real
organized and play to our strengths. change despite limited resources.

Strategic clustering allows better collaboration
and organization, leading to higher efficiency
and effectiveness.

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.

tarirer Partrars Inc. 2022 All Rights Peserverd RNEW SBRUNSWICK SLEAN & OREEN ROADKAR Final REPORY

000793



X

Appendi

SRR

NEW BRUNSWICK CLEAN & GREEN ENERGY ROADMAP ~ FINDINGS REPORT

000794



Appendices.
Summary of all appendices included.

Appendix A
Stakeholder Involvement

Appendix B
Gathering Themes & Insighis

Appendix C
Clean & Green Project inventory — Complete Project Overview

Appendix D
Additional & New ltems

Appendix E
Stakeholder List

Appendix F
Full Project Inventory
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Appendix A - Stakeholder Involvement.
Across a number of channels and activities, an estimated 50 individuals were involved in information gathering on this project.

1 Action Teams

Standing meetings designed to provide project and activity
updates to key provincial department stakeholder
representatives

Monthly or as required

25 individuals from across government,
appointed by their DM, or appointed as an
alternate

Individual Stakeholder
Interviews

One-on-one discussions with key stakeholders across
government, utilities, private sector, and other
associations/groups

September/Octcber 2021

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

ACOA/GNB Meeting: Energy
3 Innovation and
Decarbonization

Report out on progress to date and discussion on
opportunities/gaps with select DMs/ADMs

November 3, 2021

35 attendees, including DMs, ADMs, and other
senior-level representatives assigned by their
department

Individual Follow-up

Information gathering on project inventory and potential

4 Discussions funding opportunities
. . Facilitated group conversations with cluster-specific
Cluster Discussions e : "
5 stakeholders to uncover specific barriers and opportunities

within the cluster and across the ecosystem

Early November 2021

l.ate November 2021

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 knowiedge specific to the cluster
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e

ppendix akeholder 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.

Clear Vision

Ownership and governance of projects in cluster: Is there an opportunily to create additional
structure/ reporting/ discussions 1o gain momentum?

Policy/ Legislation
Clear policy 1o support clean/green economy? What changes, if any, are needed? Is regulatory

These were the aoeroval requireds
questions asked
to guide those
discussions

Engagement Process/ Buy-in
First Nations and other? What progress has been made? What more is needed? Timeline? Are
rotes/responsibiiities clear?

Workforce Readiness
is the workforce prepared in the long run o support? What else might be needed? Workforce strategy”

Supply Chain

Consider the opportunity for NB to bulid out SC {for additional economic spin-off benefits.

Capital Investments in Place
Is there an atiractive business case 10 encourage investors?
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Appendix B - Additional Themes & Insights.
Key points brought forward by Cluster in Stakeholder Discussions

Opportunity to
tap into lessons
Smali Modutar Reactors Y In Development Y Y learned through a
managed process
Process needed
to set up and
Bioenergy N N Y N maintain a
province-wide
asset map
Heating and Storage N N N N Needed fqr a
secure grid
Start connecting
to the larger
Hydrogen In Development N N N vision in the
region
Leverage work
Skitied Workforce ~ being done, tap
Saint John Region Y Needs to be Y Y into EnvisionSJ
Retrained and increase
transparency
A N - Mixed Skilled Workforce ~ Align to provincial
Belledune Region M Needs fo Y Y
essages . mandate
be Refrained
& Karirer Partrers Inc. 2022 All Rights Reserved RNEW BHRUNSWICE DLEAN & OREEN ROADMAPR Final REPURT
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Appendix C ~ Clean & Green Project Inventory - Complete Project Overview (1/4)
in consultation with key stakeholders across GNB, Utilities, and other Associations and organizations, Mariner identified a total of 47 projects
related to the clean & green economy across New Brunswick. A complete overview of the inventory is included on this and subsequent

slides.

4 Small Modular Reactor, ARC-100D ~ ARC Clean Energy v

2 Small Modular Reactor, Moltex SSR — Moltex )

3 Small Modular Reactors, Manufacturing, Nth of a Kind — ARC Clean Energy & Moltex

4  RNG Production & Distribution Project — Liberty Utilities <
5 RNG from Waste-Water Project — Liberty Utilities & TransAqua \\4
6 Early-Stage Alternative Energy Source for Marine Sector Investment Attraction Project —
Maersk (N
7 Biofuel Production Plant - Secure Energy, Indigenous Canadian Energy {ICE), RDME & s
Active Energy Groups N o
8  Biochar Project A ~ Airex Energy 4 <

9 Biochar Project B — SustainAgro

10  Biochar Project C - Arbaflame

11 Penobsquis Site -~ Geothermal Park — Liberty Utilities (Jj
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Appendix C ~ Clean & Green Project Inventory - Complete Project Overview (2/4)

in consultation with key stakeholders across GNB, Utilities, and other Associations and organizations, Mariner identified a total of 47 projects
related to the clean & green economy across New Brunswick. A complete overview of the inventory is included on this and subsequent
slides.

12 Thermal Utility (GTU) District Heating & Cocling Loop in Downtown Saint John - City of Saint

John e N
13 Manganese Mine — Manganese X Energy Corporation i:*
14  Grid-Scale Energy Storage, Molton Salt - Malta & (4
15  ARC Energy Hydrogen Project — ARC Clean Energy & (/] <
16  Hydrogen Production & Distribution Project — Liberty Utilities ]
17  Hydrogen Research Lab — WPP 4
18  Early-Stage Hydrogen Investment Attraction Project — Fortescu
19 Saint John as a Hydrogen Hub — Greenergy, Port of Saint John, Saint John Energy ";s \\m,
20 Direct Air Carbon Capture Project” — Huron & &
21 Burchill Wind Project — Saint John Energy & Natural Forces &
22  Acadian Peninsula Offshore Wind Power Project - ACOD f//s
fariner Partrers Irc. 2022 &1 Rights Rsservor NEW BRUNSWICK CLEAN & GREEN ROUADMAP finii AEFUAT
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Appendix C ~ Clean & Green Project Inventory - Complete Project Overview (3/4)

in consultation with key stakeholders across GNB, Utilities, and other Associations and organizations, Mariner identified a total of 47 projects
related to the clean & green economy across New Brunswick. A complete overview of the inventory is included on this and subsequent
slides.

23 Advanced Metering Infrastructure - NB Power

24  Atlantic Loop ~ Government of Canada

25  Back-Office Opportunity, Moncton - Homesol

26  Back-Office Opportunity, Saint John Expansion -~ Greenergy

27  Biodiesel Investment Attraction Project, Renewable Energy Group

28  Biodigesters in NB 2

29  Biofuel Project B - BioEast Energy

30  Bitumen Pucks Project - Secure Energy &

34  Carbon Capture - Utilization

32 Carbon Sequestration in Abandoned Mine Sites

33  Cleaner Extraction of Minerals

34 Coleson Cove Upgrades ~ NB Power {5
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Appendix C -~ Clean & Green Project Inventory - Complete Project Overview (4/4)

in consultation with key stakeholders across GNB, Utilities, and other Associations and organizations, Mariner identified a total of 47 projects
related to the clean & green economy across New Brunswick. A complete overview of the inventory is included on this and subsequent
slides.

35 Community Renewable Energy Projects — LORESS {Multiple Proponents)

36 Electric Vehicles

37 Mactaguac Generating Station Upgrades —~ NB Power

38  Miramichi Wood Pellet Plant — Northern Energy Solutions Lid.

39  NB Power Smart Grid -~ NB Power

40  O# Refinery Turnaround - lrving Gil ’

41 Hydrogen from Refinery Project — Irving Qil & TC Energy & &

42  Precision Farming & Regenerative Agriculture

43  Smart Grid Atlantic - NB Power

44  Storage as Compressed Air in Abandoned Mine Sites 4/,
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.
dariner Partrirs Inc. 2022 All Rights Reserved RNEW BHRUNSWICE DLEAN & OREEN ROADMAPR Final REPURT
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Appendix D ~ Additional & New ltems.

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 Project C2 Solar Belledune
Biomass Carbon NIA Beiledune
LNG Facility LNG Belledune
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Appendix E ~ Stakeholder List.
Over the course of six months, key stakeholders identified below were consulted to provide input into this roadmap.

Athantie Cputa

Opportamitivs. = Atlantic Canada Opportunities Agency Libort Ef = Liberty Utilities
Agency §§§§§§§§§’§

Saing fobin

= QOpportunities New Brunswick (ONB) *  Saint John Energy

= Department of Natural Resources & Energy Development
§ = Department of Agriculture, Aquaculture & Fisheries
Bwewm&wmuk = Department of Post-8econdary Education, Training & Labour
C oA N oA B A = Department of Aboriginal Affairs
= Department of Environment & Local Government

= Port of Saint John

= The Regional Development Corporation

= New Brunswick Power {NBP} PORT - = Port of Belledune

Energie NB Power BELLED

\ffi?i‘? ATLANTICA s Atlantica Centre for Energy

2, s HResearch & Productivity Council
Lt TEHENERGY

= BioNB & Smart Grid innovation 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.
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All rights (including but not limited to copyright), title and interest are reserved, This publication contains proprietary and confidential information which is protected by

fransmitted, in whole or in part, in any form or by any means, electronic, mechanical, pholocopying, recording or otherwise or stored in any refrieval system of any nature,
without the written permission of Mariner Pariners Inc.

The contents of this presentation may include Mariner's current view of its product development cycle and fulire directions I is internded for information purposes only, and
should not be interpreted as a commitment on the part of Mariner. Mariner makes no warranties express or imblied, in this document

The use of this publication is also governed by the terms and conditions of a Confidentiality, Non-Disclosure and Use Agreement which in addition to prohibiting disclosure,
duplication, copying, reproduction, transcription, digitization and storage in electronic mediums fransiation and expioilation of this publication in whoie or in part, also

restricts its use by the owner. Persons 1o which this publication has been disclosed by its owner and other readers are bound by these terms and conditions and may
obtain a copy from Mariner,

Mariner Pariners inc.
1 Gernmain Street (18" Floor), Saint John, NB, Canada E2L 4V1
WWW. marinerxvii.com
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s.19(1)

From: Kowalsky, Sena (PrairiesCan}

Fox, Joel {PrairiesCan); Dalzell, Matthew {PrairiesCan}; Whitson, Matthew
{PrairiesCan); Perras, Thomas {PrairiesCan}; Luke Bulmer; McCaffery, Tom
{PrairiesCan); Cameron, Arla {PrairiesCan); andrea.duncan@ised-isde.ge.ca;
Angela.Chen@FedDevOntario.ge.ca; Kaitlyn.Cleary@nrean-rncan.ge.ca;
Laura Delong; chantelblanchette@international gc.ca;
tessamclean@nrean-rnean.go.ca; david torre2 @ised-isde.go.ca; Sebastian-
Tymchak, Wade {PrairiesCan}; Ruofan. Lin@ised-isde.gc.ca;
meghan.newman@nrean-rucan.ge.ca; tom.calvert@NRCan-RNCan.gc.ca;
natalie kauf@NRCan-RNCan.ge.ca; tvlerkoebel@nrcan-rncan.go.ca;
lanice. Pillon®@ised-isde.gc.ca; Lynn Adams;

To: henry.diaz@FedDevOntario. ge.ca; felicia kislich-lemyre @ NRCan-
RNCan.ge.ca: Michaud, lesse {PrairiesCan); nicole skaf@nrcan-rncan.ge.ca;

Lakhani, Shafin {PrairiesCan); antoine. delachevrotiere@NRCan-RNCan.ge.ca;

brent.wilhelm@NRCan-RNCan.gc.ca; daniel.brady@NRCan-RNCan.gc.ca;
john.stronach@NRCan-RNCan.ge.ca; Isis.Bozzano-
bae@FedDevOntario.go.ca; anita kulpers@NRCan-RNCan.go.ca; Peter,
Jeffrey (PrairiesCan); im.gauthier@NRCan-RNCan.gc.ca;
Kanwal.Khokhar@nrecan-mmcan.ge.ca: @naakah.ca;

Candice Jackson@nrcan-rncan.ge.ca; iustin.hannah@nrean-rmean.ge.ca;
juliana.rapper@nrean-rocan.gc.ca; Ramnarine, Kevin (PrairiesCan);
darroch. harrop@ised-isde.ge.ca; Perry.Eddy@ised-isde.gc.ca;

@hatch.com; Lucenko, Jessica {PrairiesCan); Jarosch, Megan

Ce: {PrairiesCan);

Subject: SMR Supply Chain Research Report and Presentation

Attachments: PrairiesCan SMS Supply Chain Report.pdf;PrairiesCan SMR Supply Chain
Study Presentation.pdf;

Sent: 6/10/2022 5:32:09 PM

Colieagues,

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!

Sena

Sena Kowalsky

Senior Economist/Policy Analyst | Economiste principale/Analyste des politiques

Alberta Region | Région de I'Alberta

Policy, Planning and External Relations | Politiques, planification et relation extérieures

Prairies Economic Development Canada | Developpement économique Canada pour les Prairies
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Email: senz kowalsky@canada.ca
Cell: 587-340-9862
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5.20(1)(b)
s.21(1)(b)

From: Laura Delong

To: Patrick Lacroix; Louise Fiset; Jean-Francois Godin; Lynn Adams;
Ce: Peta Fusselt

Subject: RE: Small Modular Reactors

Attachments: Backgrounder-SMiRs.docx

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
53 million — Moltex {conditionally repayable}

& This project will help Moltex demonstrate the commercial viability of its proprietary
technology to convert used CANDU fuel into recycled fuel for SMRs. This
technology will reduce the cost, volume and toxicity of spent nuclear waste while
producing clean electricity at low cost.

S5 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 CNER'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 lan. 2022} that has some great context and background information. Note
that it hasn’t recently been updated some likely some items have evoived — but '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, | am adding Laura Delong from our Policy Shop.
GNB provided ARC with $20M, but | do not believe ACOA or GofC provided any assistance
to ARC.
In addition to the funding you mentioned, UNB 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. UNB receives funding 1o further intensify
SME duster particination
Finally, NB Power, also an existing UNB partner and cluster participant, will receive nearly
$5 million from ACOA in support of demaonstration site preparation at its Point Lepreau
facility.
More details here: Government of Canada invests inresearch and technology o weate
iohs and produce non-emithing energy (newswirs.cal
Patrick

From: Louise Fiset <Lpuise Fisel@ACOA-APECA GL.CA>

Sent: October 20, 2022 1:45 PM

To: lean-Francois Godin <lgan-Francois Godin@acoa-apeca.geca>; Lynn Adams

<LynnAdamsBALOA-APECA G CA>

Ce: Patrick Lacroix <Patrick Lacrox@ATOA-APECA GT CA>

Subject: RE: Small Modular Reactors
Merci, Jean-Frangois. Bonjour Patrick, je pourrais aussi étre disponible pour une
conversation pour faire plus simple. Let me know — louisef ©

From: lean-Francois Godin <lean-Francels.Godin @acna-aneca. s>

Sent: Thursday, October 20, 2022 1:42 PM

Cc: Patrick Lacroix <Pairick lacroix@ACDAAPECA GLCA>

Subject: RE: Small Modular Reactors

Salut Louise,

We don’t have much expertise on SMRs 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 < guise Fiset@ACOA-APECA GC Ca>

Sent: Thursday, October 20, 2022 1:38 PM

To: Lynn Adams <LynnAdams@ACOA-APECA GC.CA>: Jean-Francois Godin <jean-

Erancois Godin@acnn. aneca oo co>

Subject: Small Modular Reactors
Hello Lynn and Jean-Frangois,
{ 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
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Head of the Fconomic Section. | have the research well covered but wanted to verify with

you 2 things:

1. ACOA’s role and priorities in the sector

2. ACOA’s funding to SMRs: QAccess only has 53M for Moltex but nothing for ARC Clean
Technology. Moltex also received $47.5M 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 Fiset (she/hor/elle)

Atlantic Canada Opportunities Agency / Government of Canada

louise fset@acoa-aneca.go.ca/ Tel: 506-227-5081 / TTY: 7-1-1

{ acknowledge that the lands on which | work and live are the traditional unceded

territories of the Wolastogiyik, Mi’kmaq and Peskotomuhkati Nations.

Agence de promotion économique du Canada atlantique / Gouvernement du Canada

Je reconnais que les terres sur lesquelles je travaille et que j"habite sont les territoires
traditionnels et non cédeés des nations des Wolastoqiyiks, des Micmacs et des
Peskotomuhkatis.
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Atlantic Canada  Agence de

///% Opportunities promotion &conomigque

Agency du Canada atlantique
BACKGROUNDER
Security classification
N/A
Reference No.
DT813093

Prepared by
Laura DelLong
Date submitted
Qctober 21, 2022

Subject: Investments in Smail 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 Secretarial’ 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.

SMRs 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, effectively mitigating the risk of a thermal
nuclear incident.

- ARC Clean Energy is developing an advanced Generation IV SMR, the ARC-100, a
100 MW liguid sodium-cooled fast reactor which is expected o be operational by
2028. The reactor is based on the technology of the EBR-l fast-reactor at the Argonne
National Laboratory in Lemont, Hlinois, which operated for 30 years.

-~ Moitex 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. 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 Premier, Blaine Higgs,
underscored his commitment to non-emitting sources of energy and announced:

e a $20 million investment in ARC (with $30 million in matching private funds);

e a continued partnership with the federal government to support Moltex; and

o 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 safely 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 (CIB) 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 ltis anticipated that the 300-megawatt SMR will 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 licence.
The CIB investment fills gaps in funding and financing on projects where public and private
investment are both required.
o Inthis 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 Itis understood that the Secretariat will be led by Mr. Wayne Power who currently
plays a coordinating role on the SMR file between NB Power, NB's Department of
Natural Resources and Energy Development, the Premier’s Office and the rest of the
NB Government.

o 1t should be noted that ACOA NB is in regular contact with provincial colleagues,
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 ltis 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.

000813



Additional Context:

s 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 will
be of interest to other nuclear provinces (NB) and those pursuing nuclear energy (AB, SK),
there is a possibility that the announcement will raise short term expectations from Provinces
and industry for more federal support for SMR deployment.

s We understand that SMRs will be identified as the Province's first priority under planned
discussions with NRCan related to the planned Regional 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 1o 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 will 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-development 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 deploy new SMRs at Point Lepreau in the
coming decade.

o This is something that NB officials are likely to raise continually, 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.
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Saint John KB
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September 2, 2022

Mr. Joseph Vigder

Project Manager, Atlantic Division
Impact Assessment Agency of Canada
Suite 200

1801 Hollis St.

Halifux, Nova Scotia

B3J 3N4

Dear Mr. Vigder,

Subject: Re: Designation Request for the Small Modular Reactor Demonstration
Project, New Brunswick

The purpose of this letter is to provide the requested information as outlined in Reference 1 to
assist in the initial review of whether the Impact Assessment Agency of Canada will designate
the New Brunswick future project.

Items requested:

s Scope of activities, separate stand alone or single multi-phased project invelving
multiple SMRs

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 (Moltex), and the University of New Brunswick to progress the development of Small
Modular Reactors (SMRs) for potential commercial deployment within NB Power property on
the Point Lepreau Site. Successful completion of the Vendor Design Review (VDR) Process
PhaseLand 11, 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 (PLNGS);
however, this is speculative at this point in time,

.20(1)(b)
5.20(1)(c)
.20(1)(d)
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o We are currently in a pre-project phase of a single commercial demonstration unit ARC
design. The ARC-100 is a sodium-cooled fast reactor that will generate 286 - 429 Mwt
to vield 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 I1.

o The commercial demonstration unit experience will be used as input for decisions on
future units.

: Such units
would be proposed by a separate vendor and require separate review and approval by
the CNSC; therefore, have separate approval timelines. The two vendors (ARC and
Moltex) are completely separate, and the projects are not interdependent.

o

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 number of SMRs proposed and Mwt and relationship between proposed SMRs
o One ARC commercial demonstration unit with a thermal output between 286-429 Mwit,

Anticipated requirements for the management, storage or disposal of irradiated

nuclear fuel or nuclear waste

o The ARC design has a 20-year fuel load, after the 20 vears the fuel will be stored
internally in the periphery of the reactor vessel. The used fuel will subsequently be
moved to onsite dry-cask storage. Work is underway with ARC Energy Canada and the
Nuclear Waste Management Organization regarding used fuel disposal in the Deep
Geological Repository.

Current activities underway and estimated timelines for planning approval,

construction, operation and decommissioning

o Site evaluation activities as per ONSC 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 (E1A)
documentation will be submitted to the New Brunswick Department of Environment
and Local Government on June 30, 2023, under the Comprehensive Review Process.
The estimated timeline for this BIA process is 36 months.
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.

Anticipated regulatory approvals (Federal, provincial, municipal)
o NB Power has consulted with the province to confirm 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 formally 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. The 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 permits 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 under the following legislation:
®  Fisheries Act,
= Species at Risk Act,
®  Canadian Navigable Waters Act,
»  Canada Shipping Act,
»  Migratory Birds Convention Act, 1994,
o Provincial approvals:
= EIA under the Comprehensive Review Process
= Approvals to Operate/Construct,
s Wetland and Watercourse Alteration,
= vchicle 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 list

and any other information relevant to IAA review

o

NBP is working with Moltex Energy on a potential future unit. The Moltex Energy
Stable Salt Reactor — Wasteburner (SSR-W or SSR-W300)
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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 Physical Activities
Regulations (i.e., the construction, operation and decommissioning of one of fuel
processing/reprocessing with a production capacily of 100 t/year ormore oruse 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 plutoniumy). It is understood that
this separate project would be considered a Designated Project and it is anticipated that
an 1A could be initiated when the research and development is sufficiently underway.

o Itis understood that nuclear projects to be assessed under the TAA are subject to an
“integrated impact assessment” that is carried out by a review panel. A memorandum of
understanding (MOU) between the CNSC and the TAAC outlines the roles and
responsibilities of each organization and helps guide collaboration into conducting
integrated 1As under the IAA. In addition, since the project would also require an EJA
by the province of NB and given the need for a review panel, it is expected that the
TAAC, the CNSC and the Province of NB would develop a form of project-specific
Cooperation Agreement or a Joint Review Panel Agreement outlining the review
process and the terms 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
interdspendent.

Additional requests in letier that may be requested or if available submit with this letter:
o A full assessment of effects, 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

Potentinl Effect Discussion

Federal Interests
Potential adverse effects ¢ Potential for interaction with fish depends on cooling water & intake
to fish/fish habitat, {(impingement & entrainment); bowever, 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 fowers or
lighting is possible.

»  The site is co-existing with migratory birds, SAR habitat ¢te.
currently. Effects minimized as site is not a main flight route

e There is a lot of operational experience and effects can be mitigated,
e.g., with compliance with general breeding bird windows and
engineering controls to avoid impacts throngh design.
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Potential adverse changes to the
envirenment that would sccur op
federal land and lands outside
MB or Canada

Mo federal lands or inds outside of NB or Canada will be
directly impacted.

Potential Impacts are expected to be the same as currently
pressnt,

Potential indirect impacts relating to accidents and
malfumctions will be managed through the CNSC licensing
process and safety will be built into the design process {e.g.,
unity shut themselves down).

Potential greenhouse gas
emissions

Emissions anticipated just during construction

Backup power e.g., diesel generators would be the main
source of emissions during operations,

limpacts are positive — the purpose is to support GHG
reduction.

The site is currently below thresholds

Potential adverse impacts
resulting from anv changes to the
envirenment on Indigenous
peoples

No such changes are anticipated
The site is existing, no current traditional land use

Past development has already impacted the sife

Potential adverse impacts on the
rights of Indigenous peoples

This is an cstablished nuclear facility, and it is a compatible
land use.

The proposed construction will not occur outside the NB
Power property, with & possible exception being aquatic
work, which if required, would be planned in consultation
with DFO, Transport Canada and NBDELG, in consultation
with Indigenous groups.

Potential adverse effects to the
environment, or to health, secial
or economic conditions.

Positive change economically for those that are partners in
the project, cagaging early for training (work and supply
chain}, jobs, ete.

The BIA will consider potential for impacts to marginalized
peoples, i women {scoping socio-sconomic impact
assessment to study GBA issues)

Adverse health Impacts are not anticipated and will be
considered in the BIA.

There is an opportunity for education about nuclear impacts,
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In particular the IAA requests available information regarding:

1.

2&

Key project activities, maps and layouts of the location of project components, land
tenure and zoning

o

A map of the facility (Attachment 1) 1s included in this letter. The proposed Point
Lepreau site is owned by NB Power. Currently site evaluation activities are under way
as per REGDOC 1.1.1, no site preparation activities will be conducted until a License to
Prepare Site is issued by the CNSC.

Any Federal financial assistance that would be required or has already been attained
or provided

o

NB Power has received financial asgsistance 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:
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 formal application has been
submitted.

Potential project execution funding support from the Canadian Infrastructure Bank,
Initial discussions have been held with additional discussions.

Other funding and financial strategies are being explored with the federal government
through nuclear industry executives.

For each regulator approval that would be required provide

i.

o

Name of license, permit, authorization or approval, legislative framework and
responsible jurisdiction
Please see Table 2 below.
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Teble 2: Anticipated Regulatory Requirements
Layistative Hesponaible Mame of Yeeuse, | Blatos of Whether It would involve ssvcssments of Whether puble and or Indigeacus
Framework Jurisdiction permit, Altaining the sy of the effocts consuliation wounld be reguired
authorization or | Regulatory
approvel Agpprovals
Foderal )
Muclear Sufeny {analing Al phases of s LIPS Azgesaroents of offous we reguind o a g Yen public and Indigenous sugagement i
apd Comtrol Aot | Muclesr Safaty | Cansdian Muslesr spplication appronch S each of the four Boonsing phsses | vequived sad began in 2018,
(MECAYand Comprission Safely June 2023 for Mhslear Powsy Plants ss por the
assooiated (NS Cornrndssion » License to requirements 8t oul in License Applicstion Crown consuliation soquirsnenis me a
HReguiatons Ligensing, ba. Conatroet Cratdes fmption of the ONSC on bebalf of the
s Li 0 spplivation: o REGDOU 111 Site Bvaluation and Sits ent and i s snticipated
Propare St Decsmiber Praporation for New Nuclesr Power wal aspents may be
(LIPEY 4 Ploests, dolegated to NB Power.
» License 1o ¢ Licanse 1o s REGDQOC 112 License dpplication
Congiracl; Operate (ride: Licenze fo Conztrant o Reactor
» Livtnse to spplication: Facilit.
Cporals; Jmmwry 2027 1 e BEGDOU 113 Uicense dpplivation
® Licenss o #  License 10 Chuide: Licenze 3o Oporate o Nuclawr
Decommission Depormnission Fywar Flost and
CTBD o REGIOC }.14 Livense dpplivation
Guide: Livanwe to Devonplssion Beastor
Foeilisies
Figharins Act Fisherios and Letter of Advive or | Regubementsio | Ve The Fleheriey Aot prohibils cnsing the Yes. DFQ fs rosponsible for the duy 1
Crovans Uanads | Aunthorizstion | beosfrmed death of fah and the haredfl slioration, sonsult, sod where appopriste
(PO required) during BlA disraption or destruction (HADDY of fish date Indigenous peoples of
THODEER habiiat, For works i or nosy water where Canada in relation to Pisheries Actor

impats to fsh and fah habitst sannet be
avoided, 8 DFO Reguest for Row
revpired fo dotenndae rogub
arppeied to review the proposed Prajeet to
ientify the potentia] risks to the consgrvation
and protection of g and fish habitst.

Specizs 2t Risk Act regnistory decisfons
thet may bave the potential @ fmpest
Indigenous and teaty rights, DRO
Fisheries Profoetion Program suggests
providing a summary of any:
s public engagement selivities and
outoomo and
s Indigenous sngreement sotivities and
outeomss.
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Similarly, o reguest for review may be
reguired vader SARA ¥ de Prodect may have
sidverse effents 1 an aquatio gpecdes at risk or
it habitet, [ desth of Bsb ora 13 of fish
habritat con be avoided, & Letler of Advive fr
ihe Projest may by issued staling that the
Projent can procasd,

IF duath of fsh or 5 HADD of Seb hebitat will
liksly result, the Project will be reguired w
obtabn an authovization 25 per Paragraph
344005 o1 3S(2)00) of the Fisherios Act
Repulationg, with or without BARA
conditions,

This will help DFO determing if there
is a duty o consulf with Indigenows
paoph relatively caddy fo the review
af the spplioation.

Species of Risk 4¢1

DFQG andfor
BCCC

Leter of Advice
ar Authoviaation
G requirsdy

Yeu. SARA requires the protection of
spacies at visk and thedr hebiiats on
Federal crowen Tands {ov other lande per
Minlaterial prder), 1 foderally-Hsted
witdhife snovies or habitst oy be
nupacted, suthorization may be reguired.

Yes. If a permit application 1z
required, applicants are asked to
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Bave on whether ssserted Indigenow
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copsuliation or eogagernent work thet
dheery huve dove with Indigenous
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here i wn additional mquirament 10
mest the duty to consult relatively
sarly in the process,

Sgraory Bhul £ : by | As will be completed as part WA
Conventivn o7 aad the A comflonned duriag FIA peocess, inchuding bascline studies for
reguiations regulations putential habital, snd # g0, 2 copunlitent 1o

complete non-intrasive breeding bied surveys

prier In sonsdruction.
Camadian Trassport Navigation The At spplies W profects thed will ierfrs | Yas The Aot lneludes s process to
Hovigable Waigr Uanads Protection i with navigation o Usnadive navigeblo waters. | potify the public and belp resolve
Aet Propram spprovel | BLA poosss “ador™ works thet are Hely to substantindly | conflicts shont works on navigable

(if roquirsd) intarfere with navigation will require appraval | waters, This process allows

Hrom 1 howevey, “Minee™

Canndinns tohave 2 sy i profects
Hhiat affeot theiy vight o tvel ona
WHBIWEY.
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The following 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

o The Indigenous Inclusion Guide is built on five (5) key pillars:

Leadership

Relationships

People and Culture
Economie Empowerment
Environmental Stewardship

TR SES

The principles underlying the guide are:

» Listening with open minds

» Creating an environment of collaboration

o 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 Information 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 Indigenous 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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43

« ldentify whether any license, permit, 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 EIA will follow the spirit of the federal guidance (CEAA
2012) regarding cumulative effects assessment, and mitigation and monitoring
will take such effects into account.

o Should a secornd demonstration unit be proposed in the future (e.g., a Moltex
unit), it is expected to trigger a federal impact assessment process; which 1s
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.

For all federal licenses, permits, authorizations, approvals, and/or financial assistance
that has or may be provided for the Project, describe any anticipated adverse direct
or incidental effects (including changes to health, social and economic conditions) that
may occur as a resulf,

o Please refer to Tables 1 and 2.

What steps have you taken to consult with the public? What steps do you plan te

undertake during all 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 with SMRs are etfectively communicated to Indigenous rights-
holders and public stakeholders.

Our Engagement Strategy and Plan has five phases to support the development of an
Advanced Nuclear Program in New Brunswick:

Phase 1 — 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 stakeholder’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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6.

8,

Some examples of specific activities that are currently underway are:

¢ Providing information to the general public about advanced SMRs through various
accessible channels, including our company websites, social media, print materials, in-
person evenis, 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 vouth 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

e 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.

Are you aware of any public concerns in relation to the project? If ves, provide an

overview of the key issues and the way in which (in general ferms) you intend to

address these issues.

o In addition to positive public feedback, NB Power is aware of public concerns as
identified in interventions from recent re-licensing activities for PLNGS, community
engagement, Indigenous engagement and the CRED-NB submission to request

designation.

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,

Explain your views on whether the Project should be designated under the IAA.
o The future NBP commercial demonstration ARC unit should not be designated under
the JAA for the following reasons.
1. The future project will be below the threshold for initiation as described on the
project list section 27-29 of the Act
il. 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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iv. We will be addressing federal environmental requirements in provincial jurisdiction
(as guided by IAAC’s TISG template) with the CNSCs involvement, and through
cousultation and permitting with federal avthorities, as required. This will include
consideration of potential impact to Indigenous rights and other impacts that may
ocecur as a result of changes to the environment.

If you require additional information, please contact Rick Gauthier, Licensing Manager,
Advanced Reactor Development Program at 506-651-3286 or rgauthier@nbpower.com,

Sincerely,

Rick Gauthier

Advanced Reactor Development Licensing Manager
NB Power

AHRGHg

ec:  C. Harris, A, Hayward, A. McGathey (NB Power)
J. Adams, K. Katahwa, B. Belland, E. Primeay, (Impact Assessment Agency of

Canada)
Sean Belyea (Canadian Nuclear Safety Commission)

References:
1. Letter: to Mr. Rick Gauthier from Mr. Joseph Vigder “Designation Request for the Small

Modular Reactor Demonstration Project, New Brunswick”, 2022-08-10,

Attachments:
I.  Map of the ARC-100 Facility

5.19(1)

000827



P

ER

% i . E=1 k%3 i e !smtes’ g o B, e g
ez
i ,
: N TR
: g & 1 It
g, | w

S
S

| Al

|

i N

9 ey, SR

73

SRBE S PO B
Ao

et T

TEERES

=

*®

000828



From: Peta Fussell

To: losh Jenkins

Ce: Laura Detong; Patrick Lacroix; Luke Bulmer;
Subject: OCNI - new CEO contacted the Minister
Attachments: Ministerial Reply - OCNL.dotx

Sent: 11/10/2022 3:01:10 PM

Hi Josh,

Heads up that the new CEO of OCN! reached out to the Minister to introduce himself. The ACE
Office drafted a response which | just rewrote {see attached) and named you as a contact. | hope
that’s okay.

CC-ing Luke as they are a client of ours.

Thanks,

Peta

From: Laura Delong <laura.Delong@ACOA-APECA.GC.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.

V'm curious who from NB should be listed as a contact — Josh Jenkins?

Laura

* %

Thanks for reaching out Blake — the note looks good. {'ve added some information highlighted in
yellow for your consideration:

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 Conada’s efforts to achieve net-zero greenhouse gas emissions by 2050.
In particular, the ACCA NB regional office, hased in Fredericton,

Collaboration continues amongst and between the federal and provincial governments, utility and
academio. 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 | 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.Del ong@ACOA-APECA.GC.CA>

Subject: FW: DARRT Assigned: DT613685 - Reply - MIN PRES - CORR MIN PRES {by Christine
Maillet} / SSDi assignée : DT613685 - Répondre - MIN PRES - CORR MIN PRES (par Christine
Maillet}

Hi laura,

This is pretty standard stuff, lwanted to copy you as an fyi buy also have a quick read for any
comments.

s s the wording on SMR ok?

¢ Should we provide a contact at ACOA NB?

s {fso, 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 particutar, Smali
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 aos they collaborate with our local provincial government, utifity and
academia.

Best wishes in this endevour and | 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 | Government of Canada

blake.mann®@acoa-apeca.ge.ca / Tel: 302-499-3161 / TTY: 1-877-456-6500

Agent principal du développement industriel, Office de I'énergie de I'Atlantique
Agence de promotion économigue du Canada atlantique / Gouvernement du Canada
blake.mann@acoa-apeca.ge.ca / 6l 802-489-3161 / 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 MIN PRES (by Christine
Maillet) / SSDI assignée : DT613685 - Répondre - MIN PRES - CORR MIN PRES (par Christine
Maiilet}

Hi Blake,

We have received the DARRT below to respond to carrespondence 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: Patrick Lacroix
To: Nicholas Charney
Ce: Lynn Adams; Kalle Hatt-Kilburn; Laura Delong; Peta Fussell;
Subject: Fwd: SMR latest briefing note
Backgrounder-SMRs (lan 2022).docx;Backgrounder - SMR Implications
Attachments: for NB - DTEISOQS,décx; ) : ’
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
Te: Patrick Lacroix , Peta Fussell

Ce: Kalie Hatt-Kilburn

Subject: RE: SMR latest briefing note
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Patrick: if ime is of the essence, | have two SMR 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 builets? Both of these
documents are outdated.
I can puli that together if/as needed to highlight the OCNI and UNB CNER
{Phase il} projects, the announcement last week by ONB re: Kinectrics inc.
office in Saint John and other more recent info....7
Laura

From: Patrick Lacroix

Sent: Friday, December 2, 2022 3:43 PM

To: Peta Fussell ; Laura Delong

Cc: Kalie Hatt-Kilburn

Subject: SMR iatest 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

Directeur général

Politiques, planification, défense des intéréts, coordination et
communication

Bureau régional du Nouveau-Brunswick

Agence de promotion économique du Canada atlantique (APECA) /
Gouvernement du Canada
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From:

To:
Ce:
Subject:
X SRC OB 2072 trwest 21.pdtBarkgrounda-Shitts {fan 2022)doox
Aftachments: S34R tmplications for NB - OT613093 docy;
Sent: 3/13/2023 1257 P

#i Laura,
i working on thiz updated version, | thought 't share a fow updates with you from my recent discussions with NBP & ARL
. .

were yei availabie. Hwas announced that it would cone into effect just after this comaing

® Laat | heard from Lynn Adanys is that the tax credit s eing led by Finance Canada and no &
budget.

Kalie

5.20(1)(b)
s.21(1)(b)
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5.20(1)(a)
.20(1)(b)
5.20(1)(c)

\\\\\\\\*\\\\\\\\\

S
-
o

Technology Development Timeline

From: Nichofas Charney &
Sent: Wednesday, banuary 1
Tot fdarc beRlanc § 2
Ce: Rose Croteau ; Angele Bastarache ; Kalie Hat-Kitburn ; Patrick Lacroix s Andrew Moseworthy | tynn Sdams ; Christopher Haley
Subject: NEW TASKING: Updating SMR Briefing Note

Hi ars - back in December Guy requested vrhatever we had off the shaff for 58MRs. | provided him wi

the twa aftached notes. He just ashed for an updated note

indicating that Minister Wilkinson had discussed it at 2 recant B¢ Dev mesiing. ideally it would come by T8 Friday as Guy would fike to review it prior to the retreat in Uttawa on lan I

#pcogies for the shart notice, copying those who helped me out praviouily on this. Thankst

From: Patrick tacral

; Kalie Hat-Kiibuen

Hadd two notes with the attached caveats.
We could update with more fime.

Sent from my iPhone

s in Adantic Canada,
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Begin forwarded messags:

To: Patrirk Lacroi
e Halie Hatt-Kilburn < 4
Subject: RE: SMR Iatest briefing note

Patrick: If time is of the assence, | have two MR notes that were previously prepared.
1. Dated Qctober 2022 and speaks 10 the creation of the Energy Secretariat and fortheoraing {at the tmef announcerent ar
2. Dated anusry 2022 and is 3 general $MR backgrounder,
Both are aftached. Are you sure they donr't want updated Iudlets? Both of these doruments are cutdated
1 can pull that together if/as needed to highlight the QCN and UNB CNER {Phase If} projects, the anncuncement last week by ONB re: Kinectrics inc. office in Saint John and other
more recent info...2
Laura

Frogm: Pateiek Lacroix < Qi
Sent: Friday, December 2, 2022 2:43 P34
To: Peta Fussell <y Aot
et Kalie Hatt-Kiburn <

Subject: 53R latest briefing note

Hi Peta. Laurg,
Niuk is fookimg, for sthe Chief of Sl the ktest boefing sote on SME. by dous pol want us 1o recreate anyibang new. Tunelingss i muve saportant.
What do we have on hamd?

Parrick

Patrick Lacraix

Divector Cienera

Policy, Planming, Advor “nordination and Conupynication

New Brunswick Regional Office

Atlimtic Canuda Opporaanities Ageocy {ATOA)/ Governroent of Casada

Pairich. bacroin@iacia-aneeg seva Mobile: 3084781237 71TV 7-1-1

Patrick Lacraix

Dipectewr géndral

Politigues, plunification, défense des intédrdts, covrdination ¢f coramunication

Bureau régional du Nowvems-Brusswick

Agence de promoting eonomigue du Canada athantigue (APECAY f Gowvernensent du Canada

Putsich. Lacroidaai-ancos. sas Mobile: $06-478-1237 7 ATS: 7-141

baura Delong <

Lo
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From: Laura Delong

To: Peta Fussell; Patrick Lacroix;

Subject: FW: Advocacy Issues {draft) and engagement with NRCan / ISED on SMRs
Attachments: SMRs - March (01 2023 {(v2) .docx

Sent: 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 SMRs 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 thatitis o
working document.

In the meantime, | am happy to discuss anything in the note.

Thanks again for your assistance.

Laura

From: Josh lenkins <jgsh fenkins@acos-anecs sc.ca>

Sent: Thursday, March 2, 2023 11:20 AM

To: Lucy Falastein <Lucy.Falastein@ACOA-APECA GC.CA>

Cc: Siddhartha Mookerjea <Giddhartha Mookeriea@ ACDAAPECAGLLA>; Carolee Sandell
<Caroles Sandell @ACOA-APECA GC.CA>; Laura Delong <lawra. Delons @ACOA-APECA.GC.CA>;
Nathalie Cavanaugh <jathalie Cavansush@ACCAAPECAGCLA>

Subject: RE: engagement with NRCan / ISED on SMRs

Excellent — thanks!

Siddhartha / Carolee / Laura — I'll send out a meeting invite shortly

Josh

Sent: Thursday, March 2, 2023 11:00 AM
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To: Josh Jenkins <josh jenkins@acos-aneca.goocad>

Subject: RE: engagement with NRCan / ISED on SMRs

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 <Jgsh fenkins@acoa-speca.so.ca>
Sent: Thursday, March 2, 2023 9:57 AM

Subject: engagement with NRCan / ISED on SMRs

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 SMRs,
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 fo 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 Jenkins

Director, Innovation, Trade & Business Growth

Atlantic Canada Opportunities Agency / Government of Canada

josh. Jenkins@canada.ca / Tel: 506-851-3626/ Cell: 506-227-8520 / TTY:1-877-456-6500
Directeur, innovation, commaerce et croissance des entreprises

Agence de promotion économigue du Canada atlantique / Gouvernement du Canada
Josh.Jenkins®@canada.ca / Tél: 506-851-3626/ Cell: 506-227-9520 / ATS:1-877-456-6500
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From:

To: Laura Delong

Subject: Re: SMR briefing paper for Catherine
Attachments:

Sent: 2/9/2023 10:32:01 PM

CALITICN: This email originated from an outside source. Be cautious of any embedded links and/or

attachments.
RAISE BN GARDE: Ce courriel provient d'une source extérieure. Méfiez-vous des liens ou piéces jointes qu'il

pourrait contenir.

s.19(1)
5.20(1)(b)

$.21(1)(b)
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s.19(1)

Laura,

Great speaking with you today, thank you for the call and | 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 call.

Regards,

Vice President, Corporate Development

Moltex Energy
75 Prince William Street » Unit 102 » Saint John » New Brunswick » Canada » E2L 282

+1 506214 8551 » infp

Disclairmer

YOIEIEV.LOm * Www.moltexenergy.com

The imformation contained in this communication fram the sender is confidentiall it is intended solely for use by the recipient and others suthorized to
receive it. i you are not the recipient, you are hereby notified that any disclosure, copying, distribution or taking action in relation of the contents of this

information is strictly prehibited and may be unlawful,

From: Laura Delong

Date: Thursday, February 9, 2023 at 4:51 PM

To:

Subject: Accepted: SMR briefing paper for Catherine
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s.20(1)(a)
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5.20(1)(d)

Woltex Energy 71 Prince William Street | Unit 102 Saint John  New Brunswick EZ2L 2B2  Canada
+1 506 214 8551  info@moltexenergy.com = www.moltexenergy.com 000844
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Moltex Energy 71 Prince William Strest © Unit 102 | Saint John  New Brunswick E2L 2BZ | Canada
+1 508 214 8551  info@moliexenergy . com | www.moitexenergy.com

s.20(1)(a)
5.20(1)(b)
5.20(1)(c)
5.20(1)(d)
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From: Laura Delong

To: Patrick Lacroix; Peta Fussell;

Ce: Laura Delong

Subject: Updated Information Note on SMR Advocay for your Review/Approval
Attachments: FW: NEW TASIING: Updating SMR Briefing Note

Sent: 2/10/2023 10:39:54 AM

Patrick/Peta:

An updated information note which now includes new information and context following my
conversation with Moltex yesterday can be found here for your review and approval.

Information Note SMR advocacy
Can | assume that once approved, one of you will route this to Kalie for her review? My hope was to

have it to her by COB today.
Two things to note:

Happy to discuss if/as required. | 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

s.19(1)
s.21(1)(b)
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Atlantic Canada  Agence de
Opportunitics promotion éoonontigque
Agency du Canada atlantique

INFORMATION NOTE

Security classification
N/A

Reference No.

D7

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.

Cverview:

» SMR projects will support Canada’s goals of phasing out coal by 2030, becoming carbon net
zero by 2050 and providing affordable clean energy 1o 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 global 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 fime-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 technology is not enough.

» The federal government, given its jurisdiction over nuclear energy and issues deemed {o be in
the national interest, can play a leadership role in enabling SMRs in Canada.

o It can help de-risk demonstration and first-commercial projects by providing clear
signals of support, or through policy levers and programs.

o It can ensure that the federal legislative, reguiatory, 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 development
work 1o help advance designs through demonstration to commercial deployment
stages.

o Help set the stage for Canada to compete in international energy markels
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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 [V” 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-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-Il fast-reactor at the Argonne
National Laboratory in Lemont, Hiinois, which operated for 30 years.

- Moitex Energy is developing a 300 MW Stable Salt Reactor-Wasteburner. It is also
developing technology to recycie used CANDU 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.

Key Advocacy Issue: Importance of Regulatory Clarity and Cerfainty

NB Specific Issues for Advocacy:

Timely progress toward key milestones and regulatory decisions is important 1o 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 o overwhelm the
process with disproportionate legislative or reguilatory 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 A 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 1o he optimized

Background

%

in 2020 the Government of Canada released a document entitled A Call fo Action, A
Canadian Roadmap for Small Modular Reactors where the importance of requiatory clarity
and cerlainty is highlighted as a key issue.

An interprovincial MOU between Ontario, New Brunswick, Saskaichewan and Alberia was
signed to promote the development and deploymeant of SMR {echnology 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 SMRs under

2
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current regulatory regime. Key activities of this working group included a comprehensive
review of federal, provincial, and territorial legislation and regulations for SMR readiness; an
analysis of the current Canadian regulatory regime for SMR deployment, and the identification
of gaps in reguiatory regime, and proposed way forward.

The Regulatory Readiness Working Group, released the following kev 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 Oftawa surrounding the events of CNA 2023 this Feb. 22-24 to voice their
concerns as part of an industry iobby 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 1A 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 1o be optimized
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5.20(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 CIB’'s Accelerator Fund

» A betier 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 (NBF)

» 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 o 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

» 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 will 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,

Moliex

000856



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, ulilities, industry, innovators, academia and civil society.

Position of ACOA

$.20(1)(b)
$.20(1)(d)
s.21(1)(a)
5.21(1)(b)
s.21(1)(c)

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 SMRs 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 1o advance the safe and responsible
development and deployment of SMRs through a pan-Canadian approach in partnership with
provincial and territorial governments, Indigenous Peoplas, organized labour, utilitles,
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 parinering 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.

s 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 giobe.

s 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 resull 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
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 public. 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 requlates 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 |A nuclear facilities under the Class |
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 deveiopment activities)

This means that in regulating SMRs, the CNSC can apply the same criteria used io 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 reguiation of SMRs, it is commitied 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
Conirol Act. However, it allows a reactor vendor o 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: Laura Delong

To: Kafa Bl Zamer; Krista Hicks;

Cc: Josh lenkins; Patrick Lacroix; Luke Bulmer; Peta Fussell;
Bce: Layra Delong

Subject: Deep Dive Nuclear Investment Presentation for May 1
Attachments: Nuclear Investments May 1 2023 FINAL.pptx

Sent: 4/28/2023 10:35:00 AM

Hi Kafa/Krista:
Please find attached the preseniation we intent to use for the Nuclear Investment ‘deep dive’ taking

place on Monday, May 1% at 11am.
Looking forward to it! | hope you all have a lovely weekend!
Laura
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NUCLEAR ENERGY
INVESTMENTS:
ADVANCED SMALL

MODULAR REACTORS

(SMR)

Deep Dive
May 1,2023
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OVERVIEW

There is growing interest in advanced Small Modular
Reactors (SMR) because of their potential to generate
non-emitting, safe, reliable, and cost-effective haseload
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
MODULAR
REACTORS?

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, capitalizing 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 TECHNOLOGY DEVELOPMENT IN NEW BRUNSWICK

moltex

ARC Clean Technology is developing an advanced Generation [V SMR,
the ARC-100, a 100 MW liguid sodium-cooled fast reactor. The reactor is
based on the technology of the EBR-Il fast-reactor at the Argonne National
Laboratory in Lemont, lllinois, 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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April 18, 2023

March 28, 2023

March 27, 2023

March 23, 2023

Nov. 28, 2022

~RECENT ANNOUCEMENTS
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BUDGET 2023: A MADE-IN-CANADA PLAN: STRONG
MIDDLE CLASS, AFFORDABLE ECONOMY, HEALTHY FUTURE

[

An udditional $20 billion being granted to Canada Infrastructure Bank for
accelerating the energy transition, including up to $10 billion in clean power, and
a further $10 billion in green infrastructure.

Increased budget of $1.3 hillion to increase efficiencies with regulatory reviews
and approvals, including for the Canadian Nudlear 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 fo the Strategic Innovation Fund, which
has supported SMR projects in the past, induding Moltex, Westinghouse, and
Terrestrial Energy

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 fo this fund as we speak.
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ADVOCACY

* Importance of regulatory clarity and

certainty

* Clarifying funding pathways to
support SMR technology development

Other issues of importance are:

e Atuel security and waste policy that is \\\\\\\\\\\

financially viable. \\%\k\\\k\\\\\\\\\\\\\\\\\\\\\\\\\\\

* Incentives to match or surpass — -

N ——— [

000000



WHAT'S NEXT FOR THE SMR CLUSTER IN NB?

T el
%
!

* UNB is working towards the launch of a Nuclear Engineering Degree, spurred through

ACOA NB’s recent investment in CNER.

* OCNI’s Ready4SMR Supply Chain project is really ramping up, ACOA NB can expect to
assist 10-15+ 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 “Shifting the
Paradigm of 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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QUESTIONS?
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From: Layra Delong

To: Nadine Cormier

Ce: Lynn Adams; Roger Miranda;_ Josh Jenking; Luke Bulmer; Patrick Lacroix;
Subject: RE: Moltex

Sent: 11/12/2024 9:49:50 AM

Nadine: | hope that these are helpful — happy o discuss in more detail if you'd like. Also, over the week
when time permits, | will be pulling together alt 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 Timeframe
Testing at CNL continues Mid December
Report provided to NB Power By December 31st
Results available publicly Second week of January

From: Nadine Cormier

Sent: Tuesday, November 12, 2024 8:59 AM

To: josh Jenkins

Ce: Lynn Adams ; Laura Delong ; Roger Miranda

Subject: RE: Moltex

Thank you! Nadine

Nadine Cormier (her/eile)

Senior Policy Analyst | Analyste principal des politiques

Green Economy Policy | Politiques Economie Verte

Atlantic Canada Opportunities Agency (ACOA) | Agence de promction économique du Canada
atlantique (APECA)

506-227-3078 | npdline

From: losh Jenkins </
Sent: Thursday, November 7, 2024 4:25 PM
To: Nadine Cormier <&
Ce: Lynn Adams <
Miranda <g
Subject: Re: Moltex
Great timing; Laura and | are attending the company’s test of their technology at CNL tomorrow, along
with colleagues from NRCan and SiF.

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

Josh

<y

AL LA

>; Laura Delong <,

&8> Roger

.20(1)(b)
5.20(1)(c)
.20(1)(d)

s.21(1)(b) 000874



Sent from my iPhone

On Nov 7, 2024, at 1:.43 PM, Nadine Cormier <}

Hi Josh

Hope you are well.

| 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 | could get something by noonish on November 12, this
would provide sufficient time for me to complete the note.

Thanks,

Nadine

s.21(1)(b)
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From: Josh Jenking

To: Lynn Adams

Subject: Follow-up re: RERT meeting
Sent: 6/6/2023 9:57:00 AM

Hi Lynn,

I've been thinking about our conversation with Cori (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
| don’t feel like | 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; | 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 | communicated effectively 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 DM/Minister, Utility
CEO level) into developing a SMR roadmap and later releasing a pan-Canadian

approach to SMR development.

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 4t 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 2025. The reactor is based on the technology of the EBR-Hl
fast-reactor at the Argonne National Laboratory in Lemont, lilinois, 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 CANDU fuel at the Point Lepreau
Nuclear Generating Station, lowering the amount of nuclear waste that will
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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 Moitex 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 alsc 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 | 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

lash. Jenkins@canada.ca / Tel: 506-851-3626/ Cell: 506-227-9520 f TTY:1-877-456-6500

Directeur, Innovation, commerce et croissance des entreprises
Agence de promotion économique du Canada atlantique / Gouvernement du Canada
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From: Luke Bulmer on behalf of Luke Bulmer

To: Laura Delong; Josh jenkins;

Cc: Faruk Ener

Subject: FW: Dassault Systemes solutions for SMR
Sent: 12/9/2024 11:19:29 AM

| see they refer to Modularization as the path forward to commercialization of SMRs — which is
very much aligned with the work in NB on the modular approach to SMR development with
GNB & UNB’s OCRC.

Happy to discuss further,
-Luke

From: @3ds.com>
Sent: Friday, December 6, 2024 5:13 PM

To: Luke Bulmer <Luke.Bulmer@acoa-apeca.gc.ca>
Subject: Dassault Systemes solutions for SMR

CALUTION: This emal] originated from an outside source. Be cautious of any embedded links and/or
attachments.

BUSE BN GARDE: Ce courriel provient d'une source extérieure. Méfiez-vous des liens ou pigces jointes
qu'il pourrait contenir.

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

hitps/ fweww, 3ds com/sustainabilitv/enerav-use/dean-energy-technologies/small-modular
rearton

press release on NAAREA {French startup pioneer in fourth-generation micro-nuclear power
and the inventor of XAMR} and Dassault Systemes collaboration

hitos:/feeww 3ds comlinsighis/oustomersiories/naarea-micre-modularreagior

Nitps / Awww voutube comZwatchPvemurl DWzinss

Let me know if you have questions or if you would appreciate more informationon a
particular topic.

Regards
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Best Regards,

Office:
Mobile
Sassauk Systames Canada Inc. | 393, Rue St-Jacques Ouest - suite 300 | M2Y 1NS Montreal | Canada
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From: Josh Jenkins

To: Kalle Hatt-Kilburn

Cc: Patrick Lacroix; Laura Delong; leanetta Hill;
Subject: FW: Follow up re: RERT meeting

Sent: 6/7/2023 7:44:00 AM

FYl —below is the correspondence with Cori Anderson, my colieague at NRCan leading the
RERTs in Atlantic Canada, following up on the meeting Lynn Adams and | took with herin
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.lenkins@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 1o in the SMR Action Plan, then that does carry some
welght, We'll follow up with our SMR team o better understand their thinking on that
point,

Thanks,
Cori

From: josh Jenkins <jgsh jenkins@acoa-apeca. gooa>
Sent: Tuesday, June 6, 2023 10:59 AM

To: Anderson, Cori <Corl Anderson@ncan-rncan go.a>
Cc: Lynn Adams <Lynn Adarms@ACOAAPECA GO CA>
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; | appreciated your
openness in updating us on the various issues surrounding the RERTs in NL and NB.

{'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 | communicated effectively 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
soiutions on how to move forward.

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 DM/Minister, Utility
CEO level) into developing a SMR roadmap and later releasing a pan-Canadian
approach to SMR development.

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 iead on Stream 2 which

involves two 4t 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 {V SMR, the ARC-
100, 2 100 MW liquid sodium-cooled fast reactor which is expected to be
operational by 2029. The reactor is based on the technology of the EBR-Hi
fast-reactor at the Argonne National Laboratory in Lemont, lllinois, 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 CANDU 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 Moitex 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 alsc a strong
fit 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 | 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
Atiantic Canada Opportunities Agency / Government of Canada

Directeur, Innovation, commerce et croissance des entreprises
Agence de promotion économique du Canada atlantique / Gouvernement du Canada
Josh Jenkins@canada.ca / Tél: 506-851-3626/ Cell: 506-227-9520 / AT5:1-877-456-6500

s.21(1)(b)
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From: Josh Jenkins

To: Rima Thomeh

Cc: Kafa Fl Zamer; Jeanetta Hill;

Subject: FW: FOR ACTION: Update on ARC and Moltex - MINO request
Sent: 7/4/2023 5:16:00 PM

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 “iffy”. We got
confirmation from NRCan that

Josh

ARC:

in 2018, ARC committed $5M 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 Brunswick in
February, 2021,

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 Energy Hub vision,
due to the ARC-100s ability to produce hoth 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 global supply chain for nuclear isotopes. ARC s
the first advanced small modular reactor (aSMR) company to join the CNIC.

Progress is continuing steadily regarding site preparation at Point Lepreau Nuclear
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 October, 2022, with
the announcement of $870M in support of OPG's development of GE Hitachi’s G2
Hitmehd IWRM.UO0 3 generalion 3 SMR technology.

Q
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« Onjune 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 milestane in the plans fo construct and operate an advanced small
modular reactor on the site of the existing Point Lepreau Nuclear Generating Station
{PLNGS}.

Moltex:
s in 2018, Moltex committed S5M towards the establishment of an Advanced SMR
Research Cluster in New Brunswick, which received S10M from the New Brunswick
Energy Sclutions Corporation, a provincial Crown corporation.

« in March, 2021, Moltex announced the receipt of financial support through SIF of
$47.5M which will be matched by Moltex dollar for dollar, and complimentary support of
$3M from ACOA.

« inearly 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)

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

s.21(1)(c)
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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 losh,
Piease see below:

* Onljune 30th, 2023, NB Power, in partnership with ARC Clean Technology Canada, Inc. {ARC), is
pteased 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
Smail 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).

hitps /Awww nhoowerncom/en/aboutus/news-media-centre/news 202U nh-nower-submits-

environmental-impact-assessmentregisiration-and-licence to-prepare-site-apnlication-dor
agvanced-smali-modularreacior-nroiect

-Luke

From: josh Jenkins <jgsh lenkins@a003-30608. 808>

Sent: Tuesday, July 4, 2023 1:08 PM

To: Luke Bulmer <lyke Bulmer@acoa-apeca, geoa>

Cc: losh Waite <josh Walte @ATOAAPECAGL OO

Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request

Thanks Luke — can | ask you to please add one more bullet addressing 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 <} yke Buimer@acog-apeca,gc.ca>

Sent: Thursday, June 29, 2023 1:13 PM

To: josh Jenkins <jgsh lenkins@acon-aneca gr.oa>

Cc: Josh Waite <josh Walle MALDA-APECAGL LA

Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request

Following-up on this with one additional Moltex bullet, regarding their MOUs, and an
announcement from today, belfow:

« Iniune, 2021 Moitex Energy, Pabineau First Nation and Belledune 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 exporis.

000887



5.20(1)(b)
s.20(1)(c)
s.21(1)(b)
s.21(1)(c)

¢ OnJune 28, 2023, Moltex Energy USA LLC, a subsidiary of Moitex 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. Bepartment of Energy (DOE) national laboratories. The
work will focus on heat-transfer testing.
o The energy voucher is not the first time the DOE has supported Moltex. in 2020,
Moltex received $4.5M 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 $2.55M to develop
technologies to shorten reactor construction time.

-Luke

From: Luke Buimer

Sent: Thursday, June 29, 2023 11:02 AM

To: josh Jenkins </gsh lenkins@ACOA-APECA GC CA>

Cc: Josh Waite <josh Walte@ACOA-BPECA GC CA>

Subject: RE: FOR ACTION: Update on ARC and Maoltex - MINO request

Good morning Josh & Josh,

Piease find below the updated bullets that Kalie had outlined — there remain a number of gaps
that | 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 S5M towards the establishment of an Advanced SMR Research
Cluster in New Brunswick, which received S10M from the New Brunswick Energy
Solutions Corporation, a provincial Crown corporation.

¢ ARC has secured $20M in financial assistance form the Province of New Brunswick in
February, 2021,

» Current Series B funding round — Bill Lubbe was guoted 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 Enersv Hith vicion
due to the ARC-100’s ability to produce both clean power and high heat. |

« The Canadian Nuciear Isotope Coundil {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 global supply chain for nuclear isotopes. ARC s
the first advanced small modular reactor {aSMR]} company to join the CNIC.

« Progress is continuing steadily regarding sife preparation at Point Lepreau Nuclear
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 October, 2022, with
the announcement of $970M in support of OPG's development of GE Hitachi’s GE
Hitarhl IWRALI00 3 generation 3 SMR technology.

[+]

Moltex:
¢ in 2018, Moltex committed S5M towards the establishment of an Advanced SMR
Research Cluster in New Brunswick, which received $10M from the New Brunswick
Energy Sclutions Corporation, a provincial Crown corporation.

« in March, 2021, Moltex announced the receipt of financial support through SIF of
S47.5M which will be matched by Moltex dollar for dellar, and complimentary support of
S3M from ACOA.

« inearly 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 <josh Jenkins@acoa-aneca, 800>
Sent: Wednesday, June 28, 2023 4:00 PM
To: Luke Bulmer <Luke Bulmer@aros-aneca go on>
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Cc: Josh Waite <jpsh Walle BACOA-APECA GL CA>
Subject: FW: FOR ACTION: Update on ARC and Moltex - MINQ request

Piease 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 <Daniks LeBlanc@ACOA-APECA GLCA>

Sent: Wednesday, june 28, 2023 1:37 PM

To: josh Waite <josh \Walte @ACOA-APECS G Cas [ uke Bulmer <lyke Bulmer®acoa
Cc: Josh Jenkins <josh lenidns@acon-apecs grca>

Subject: FW: FOR ACTION: Update on ARC and Moltex - MINO request

Hi Josh W/Luke,
Forwarding to you for your action.

Luke and | 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 <{afa FiZamer@ACOA-APECA G CA>

Sent: Wednesday, June 28, 2023 1:31 PM

To: Rima Thomeh <Rima Thomeh@acos-aneca go.ca>; Josh Jenkins <josh ienkins @ acoa-
gpeLageLa>

Cc: Jeanetta Hill <leanets HII@ACOA-APECA G CA>: Danika LeBlanc

<Danika leBbnc@ACCA-APECA GC CA>

Subject: FW: FOR ACTION: Update on ARC and Moltex - MINQ 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 SMRs and have more focused buliets 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 <ialie Hatt- Kl ACOA APECA GC CA>
Sent: Wednesday, June 28, 2023 12:05 PM

To: Kafa Bl Zamer <¥aia.biZamer@ACOA-APICA GU.CA>

Subject: RE: FOR ACTION: Update on ARC and Maoltex - MINO request

Thanks Kafa. As mentioned, | think we should shorten it to key bullets and should include the
following:

ARC:
Funding received from PNB to date

1

Moltex:
Funding received from ACOA and PNB

From: Kafa £l Zamer <Kafa Sidamer@ACOAAPECA GC CA>

Sent: Wednesday, june 28, 2023 9:07 AM

To: Kalie Hatt-Kilburn <Kalie Hat- Glburn@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 <Bima Thomeh@aros 20008, 80.00>

Sent: Friday, June 23, 2023 3:25 PM

To: Danika LeBlanc <Danika leBlanc@ACOA-APFCA GU CA>

Cc: Kafa El Zamer <¥afa ElZamer@ACCA-APECA GU.CA>; Patrick Lacroix

<Patrick Lacrnib@ACOA-APECA GL CA>; Josh Jenkins <Josh Jenkins@acon-apeca go.ca>; Laura
Delong <laura.Delons@ACOA-APECA GC CA>- Luke Bulmer <L yke Bulmsr@acoa-
apeca.goca> Jeanetta Hill <lgarets MUIGACOA-APECA GL.CA>

Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request

Thank you, Danika et. al. | Going above and beyond as usual
I put the bullets into a Word document and formatted it to share with MINO. See attached.
Kafa/leanetta — please confirm who provides final approval.

Thank you,
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Rima

From: Danika LeBlanc <Danika. leRlanc@ACOA-APECA GL LA>

Sent: Friday, lune 23, 2023 1:07 PM

To: Rima Thomeh <RimaThomeh@acca-apers gooa>

Cc: Kafa Bl Zamer <¥afa El7amer@ACGAARECS GC Cas>: Patrick Lacroix

<Patrlk Lacrob @B ACOAAPECA GC CA>; Josh Jenkins <Josh enkins@acoa-ansca.go.ca>; Laura
Delong <Laura. Delong@ACOA-APECA GO CA> Luke Bulmer <l uke Bulmer@acoa-
apeca.pe.ca>

Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request

Hi Rima,

Here is what | propose in terms of an “informal {i.e., a few bullets) update on ARC and Moltex
{e.g., any new developments)”:

e 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.

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 o
help transition away from ccal and aliow 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).

* [n 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 within 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 1A).
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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 Alberta 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. CRED-NB strongly believes NB can meet its future energy needs with renewable
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”.

ACOA’s S3M 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.

« The CiB’s largest ever investment in clean technologies occurred in Qctober, 2022, with
the announcement of $970M in support of OPG’s development of GE Hitachi’s GE
Hitachi BWHRX-300, a generation 3 SMR technology.

Q
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Danika LeBlanc, CPA

From: Rima Thomeh <Bima Thomehfiaros-apecs gooa>

Sent: Thursday, June 22, 2023 3:02 PM

To: Laura Delong <Laura Delong@ACOA-APECA GL.CA>

Ce: Kafa El Zamer <iafa Ci7amer@ACCAADEC A GC CA>: Patrick Lacroix

<Patrick Lacroir@ACDAAPECA GU LA>; Josh fenkins <Josholenkins@acos-apeca gn.ca>;
Danika LeBlanc <Daniks LeBloanc@ACOAAPECA GO CA>

Subject: RE: FOR ACTION: Update on ARC and Moltex - MINO request

Hi Laura,
Yes, very helpfull Thank you so much.

Danika is acting for Josh who is on leave today and tomorrow, so | have copied her in to share
any feedback.

Danika — a request from MINO came in asking for an informal (i.e., a few bullets) 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?

Piease let me know if there are any questions,
Thank you,

Rima

From: Laura Delong <laurs. Delons@ACOA-APECA GL.CA>

Sent: Thursday, June 22, 2023 2:52 PM

To: Rima Thomeh <Rima Thomeh@acos-apecs 8C.ca>

Cc: Kafa El Zamer <¥afa ElZamer@ACCA-APECA GL.CA>, Patrick Lacroix

<Patrick Lacrobd@ ACOA-APECA GC CA>; Josh Jenkins <Josh denkins@acos-apeca. go.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 11 2023 {which incorporated Kalie's input 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.

| hope this is helpful.

Laura
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GENERAL CONTEXT

¢ To meet the goal of reaching net-zero by 2050, Canada will 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.

* SMRs are a new class of nuclear reactors that are considerably smaller 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-emitfing reliable electricity, to smaller units suitable for heavy industry, and
powering remote communities. Several provinces, including New Brunswick (NB} are
actively pursuing SMRs, and Canada's first SMR could be in operation as early as the mid-to-
late 2020s.

¢ [n 2020, the Government launched its SMR Action Plan, which illustrates Canada’s pfan 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 4" 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.

e The two companies developing SMRs in New Brunswick are ARC and Moltex. Both are
attractive to the market because they have better safety features than earlier versions,
mifigating 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-1| fast-reactor at the
Argonne National Laboratory in Lemont, lllinois, which operated for 30 years.

o Moitex Energy is developing a 300 MW Stable Salt Reactor-Wasteburner. Itis
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. Both the reactor and spent fuel recovery system are expected
to be operational by the early 2030s.

s 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.

o The ARC-100 is well-suited for combined use in heavy industry or desalination,
and coupled with its preoliferation 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 ta SMRs 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 baseload power supply
to Prince Edward Island. The development and deployment of SMR technology will help the
broader Atlantic region maintain its critical energy supply while providing 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 a2 worldwide SMR market various supply
chain initiatives including events for SMEs interested in entering, or expanding their
role in the SMR supgly chain

Funding has been provided through 1SED’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).

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 civit society. Budget 2023
announced a number of initiatives that could be of benefit to the SMR industry, inciuding
the Clean Electricity Investment Tax Credit, the Clean Technology Manufacturing
Investment Tax Credit, and expanding the eligibility for the Clean Technology 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 within 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 A}

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 Alberta 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. CRED-NB strongly believes NB can meet its future energy needs with renewable
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 <Rima ThomehBacos-apeca soca>

Sent: Thursday, June 22, 2023 1:.07 PM

To: Laura Delong <Laura Delons@ACOA-APECA GL CAS

Cc: Kafa El Zamer <Kafa ElZamer@ACCA-APECA GLCA>

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 | wondered if you could

provide me with some general builets that outline their status or any new developments.

| can share the bullets with Danika/Luke for their concurrence.

aneca.po.calsites/NEB/ Policy/abu/MinPres%20Renositorny/ 202 3/ BACKGROUNDERS % 20INFO %2

ORECUIESTSY20AND% 205 TATUSS20UPDATES/SMR% 20U ndate %20l anurarv® 202023 Brisfing
SO A0S MBS0 0 o brpnry YL 2000 S Hory

There was also a backgrounder completed in 2022 on ARC and Moltex as well - Moltex and
ARC - All Docyments lacon-aneca oo cal

Due date: Friday, June 23 at noon.
Let me know if you wish to chat further.
Thank you,

Rima
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From: losh lenkins

To: Kalie Hatt-Kilburn; leanetta Hill;

Cc: Kafa El Zamer; Crystal Hawkes; Krista Hicks;
Subject: FW: Moltex Energy Canada - PAF ready for review
Sent: 11/30/2023 12:01:00 PM

Hi Kalie / jeanetta,

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 MINQO 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: losh Jenkins

Sent: Thursday, November 30, 2023 11:50 AM

To: jennifer Cormier <lennifer.Cormier@ACOA-APECA.GC.CA>

Cc: Luke Buimer <Luke.Bulmer@acoa-apeca.gc.ca>; Mélanie LeBlanc
<Melanie.LeBlanc@ACOA-APECA.GC.CA>; Tristan Hovey <Tristan.Hovey@ACOA-
APECA.GC.CA>; Kafa El Zamer <Kafa.ElZamer@ACOA-APECA.GC.CA>

Subject: Moltex Energy Canada - PAF ready for review

Importance: High

Hi lennifer,
Here's the link to the Moltex PAF, for your team’s review and comments:

Project: Proipct Assessment: Demonstrate the WATSS technology using speot CANDU fuel -

Please let us know if you have any questions or concerns — thanks,

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
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Directeur, Innovation, commerce et crpissance des entreprises
Agence de promotion économigue du Canada atlantique / Gouvernement du Canada
fosh Jenkins@canada.ca / Tél: 506-851-3626/ Cell: 506-227-9520 / ATS:1-877-456-6500
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