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Federal Nuclear Science and Technology
(FNST) Work Plan Quarterly Update

QUARTERLY UPDATE Q3 2022/2023

Atomic Energy of Canada Limited’s (AECL) Federal Nuclear Science and Technology Work Plan
enables nuclear-related science and technology to support core federal priorities in the

areas of health, environment, safety and security and energy, while maintaining necessary
capabilities and expertise at Canadian Nuclear Laboratories (CNL). AECL is responsible for the
management and oversight and engages with the various federal departments and agencies

to develop a program of work that meets their needs and priorities and to oversee the
delivery of the work to bring value for money for Canada. For more information, or to discuss

a potential project, please contact Farrah Norton, S&T Program Manager 

THEME 1: SUPPORTING THE DEVELOPMENT OR BIOLOGICAL
APPLICATION IMPLICATIONS OF RADIATION OF LIVING

THINGS

CNL’s Low Dose Radiation Webinar
Series Continues

This fall, CNL, wit h t he support  of AECL,
Healt h Canada and t he Canadian Nuclear
Safet y Commission (CNSC), cont inued
it s mont hly webinar series on low dose
radiat ion. The series bring s t og et her
members of t he low dose radiat ion
research communit y t o share t heir
research and fost er fut ure
collaborat ion.

In t he November webinar, Dr. Lydia B.
Zablot ska, Salvat ore Lucia Chair in Prevent at ive Medicine at  Universit y of
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California, San Francisco, shared a comprehensive summary of radiat ion
research.

In t he December webinar, Dr. Gayle E. Woloschak, Fellow of t he American Societ y for
Radiat ion Oncolog y, Associat e Dean for Graduat e St udent  and Post doct oral Affairs,
Professor of Radiat ion Oncolog y and Radiolog y, Nort hwest ern Universit y - Feinberg
School of Medicine, Lurie Comprehensive Cancer Cent er Chicag o, provided an
overview of t he effect s of low dose radiat ion research and long -t erm animal
st udies.

Promoting CNL’s Radiobiology
Capabilities at International
Conferences

Researchers in CNL’s Isot opes,
Radiobiolog y and Environment
Direct orat e shared t heir research at
t wo int ernat ional conferences
at t ended by academic and indust ry
expert s and leaders.

At  t he Radiat ion Research Societ y’s Annual General Conference in Oct ober 2022, CNL
researchers made t hree present at ions:

Effects of Low-Dose Ionizing Radiation on Colon Cancer Progression in Genetically-
Modified Mouse Model.

Lack of Adverse Health Effects in Rats Chronically Exposed to Natural Uranium in
Drinking Water.

Low Dose Gamma Rays Enhances Myogenic Differentiation in Long Term Myoblast
Cultures.

At  t he 6t h Int ernat ional Symposium on t he Syst em of Radiolog ical Prot ect ion
org anized by t he Int ernat ional Commission on Radiolog ical Prot ect ion, CNL expert s
chaired a session on Emerging Radiation Protection t hat  included a present at ion by
CNL on SMR deployment  in Canada. In t ot al, researchers delivered eig ht
present at ions rang ing  from low dose radiat ion research t o healt h impact  of
exposure t o uranium in drinking  wat er and biomarkers of radon exposure. As a key
sponsor of t he Symposium, CNL also promot ed it s biolog ical research facilit y and
environment al capabilit ies.

THEME 2: SUPPORTING ENVIRONMENTAL STEWARDSHIP AND
RADIOACTIVE WASTE

CNL’s S&T Present on SMR Waste and Management Strategies
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As part  of a Workshop on t he
Manag ement  of Spent  Fuel, Radioact ive
Wast e and Decommissioning  in SMRs
host ed by t he Nuclear Energ y Ag ency
and Nat ural Resources Canada, which
t ook place in Ot t awa in November 2022,
CNL present ed it s research on
improving  t he underst anding  of SMR
wast e. The present at ion focused on
research and development  conduct ed
for SMR wast e manag ement , including
met hods, models, and capabilit ies
developed t o est imat e wast e volumes
and charact erist ics for low,
int ermediat e, and hig h-level

radioact ive wast e from small modular react ors of novel desig n (including  hig h
t emperat ure g as-cooled react ors, molt en salt  react ors, and liquid met al cooled
fast  react ors). The present at ion t ouched on current  and past  spent  fuel
manag ement  t echnolog y development  at  CNL, such as CANDU spent  fuel
reprocessing , direct  use of pressurized wat er react or used fuel in CANDU and hig h-
level wast e st abilizat ion. The expert ise and t echnolog y from t his work will inform
SMR wast e manag ement  and ult imat ely help advance t he deployment  of SMRs.

As part  of t he workshop, CNL also org anized a sit e t our at  Chalk River Laborat ories
for part icipant s.

CNL Participates in National and
International Conferences on
Ecotoxicity

CNL researchers delivered six
present at ions at  t he Canadian
Ecot oxicit y Workshop, which t ook place
in Winnipeg  in Oct ober 2022. Most
not ewort hy was CNL’s present at ion of
result s from t he research project
ent it led Developing  a Canadian

framework and dat abase of paramet er values t o assess doses t o non-human biot a
– an effort  t o make fut ure Canadian nuclear power plant  and mining  sit e
Environment al Risk Assessment s consist ent  (t his is t he second t ime t hese result s
were present ed, t he first  being  at  t he 5t h Int ernat ional Conference on
Radioecolog y and Environment al Radioact ivit y in Oslo, Norway in Sept ember 2022).
CNL’s present at ions provided an excellent  opport unit y t o share, promot e, and
solicit  input  on work in t his area, including  t he CNL-developed model CSA-ERA
(Canadian St andards Associat ion - Environment al Risk Assessment ). The support ing
dat abase t hat  will be used by all Canadian subject  mat t er expert s t o perform
st andardized and accurat e environment al risk assessment s for t he nuclear and
mining  indust ry will also allow t he Canadian Nuclear Safet y Commission t o bet t er
reg ulat e t hese indust ries.



THEME 3: ENHANCING NATIONAL AND GLOBAL SECURITY,
NUCLEAR PREPAREDNESS AND EMERGENCY RESPONSE

First CARDT Course Hosted at Chalk
River Laboratories

Wit h det ect ion and measurement  of
radiat ion essent ial and vit al t o nuclear
safet y and securit y, t he CNL Advanced
Radiat ion Det ect ion Techniques
(CARDT) t raining  course welcomed 20
part icipant s from diverse fields who
were int erest ed in g aining  and

developing  key skills and t echnical expert ise in nuclear safet y and securit y. The
hands-on experience made use of t he Chalk River Laborat ories’ ext ensive nuclear
facilit ies and det ect ion t echnolog ies on sit e. Lect ure t opics included t he nat ure of
radioact ivit y, radiat ion det ect ion inst rument at ion and measurement s, nuclear
charact erizat ion met hods and inst rument s, and st at ist ics of radioact ivit y
count ing , t o name a few.

As part  of t he week-long  t raining , part icipant s also at t ended a public lect ure by Dr.
Tony Noble, Scient ific Direct or of Queen's Universit y's McDonald Inst it ut e, ent it led
Shedding  Lig ht  on Dark Mat t er, Neut rinos, and t he Missing  Mass in t he Universe,
joint ly sponsored by CNL, t he Canadian Nuclear Societ y, Women in Nuclear East ern
Ont ario, and AECL.

Team Develops New Method to
Determine Ac-227 in Water Samples

The Radiochemist ry Analysis Sect ion of
CNL’s Nuclear Response & Analysis
branch published a new met hod t o
det ermine Act inium 227 (Ac-227) in wat er
samples. Ac-227 is considered a very
t oxic radionuclide because it  deposit s
int o t he skelet on and liver following
ing est ion and t hen decays t o a series of

short-lived alpha emit t ers. All t he met hods previously developed t o measure Ac-227
were for t race levels and not  suit able for rout ine monit oring . This new, simple
met hod allows rapid separat ion of Ac, leading  t o a more accurat e and precise
measurement . This met hod has been t he basis for a new int ernat ional st andard,
which will be published in t he coming  mont hs (ISO TC147/SC3).



THEME 4: SUPPORTING SAFE, SECURE AND RESPONSIBLE USE
AND DEVELOPMENT OF NUCLEAR TECHNOLOGIES

Advancing Canada’s Work in Hybrid
Energy Systems

CNL cont inues t o advance it s Clean
Energ y, Demonst rat ion, Research and
Innovat ion (CEDIR) init iat ive, which is
focused on developing  hybrid energ y
syst ems. In Oct ober 2022, a workshop
was held wit h federal depart ment s and
ag encies t o discuss pot ent ial
applicat ions of hybrid energ y syst ems
in Canada, t he challeng es relat ed t o
t heir deployment , and t he research and

demonst rat ions required for t hese clean hybrid energ y syst ems t o realist ically
support  Canada’s net  zero commit ment s. The t eam present ed a t echnical overview
on t he vision, current  R&D, and possible next  st eps for t he CEDIR init iat ive –  invit ing
feedback on specific areas of int erest , act ivit ies and pot ent ial collaborat ion
opport unit ies reg arding  hybrid energ y syst ems wit hin t he federal g overnment . The
Federal Nuclear Science and Technolog y Work Plan St eering  Commit t ee endorsed
t he next  st ep for AECL t o advance an int erdepart ment al Memorandum of
Underst anding  wit h AECL for research, development  and demonst rat ion of t he
CEDIR init iat ive.

Invited Workshop: Understanding
the Future of  Metallic Fuel

CNL led a workshop org anized by AECL
t o present  many aspect s of t he hist ory
and current  development  of met allic
fuel wit h members of t he federal family.
The workshop, held in Oct ober 2022,
was at t ended by 22 represent at ives
from t he federal family including

Nat ural Resources Canada, Environment  and Climat e Chang e Canada, and t he
Canadian Nuclear Safet y Commission. Part icipant s expressed int erest  in learning
more about  t he fut ure areas of development  being  envisioned, part icularly in t erms
of environment al/wast e impact  and t he non-proliferat ion/safeg uards aspect s of
met allic fuel. It  was not ed t hat  UMo-Mg  fuel (a-hig h densit y alloy fuel composed of
uranium-molybdenum and mag nesium suit able for use in research react ors t o
replace hig her enrichment  leg acy fuels) is already quit e well developed, alt houg h it
may need addit ional work t o make it  suit able for a wide applicat ion. The workshop
provided CNL t he opport unit y t o explain it s plans under t he Federal Nuclear Science
and Technolog y Work Plan, linkag es t o CNL’s work in advancing  fuel development



and manufact uring  processes for ARC Clean Technolog y’s SMR, and t o answer
quest ions relat ed t o supply chain, required equipment , and collaborat ions. This is
an import ant  first  st ep as met allic fuels are likely t o be a key component  of
advanced react ors in Canada and CNL is well posit ioned t o inform g overnment
st akeholders on reg ulat ory and policy decisions relat ed t o t his t echnolog y.

Taking a Leading Role in Hydrogen
Safety with Two-Day Workshop

On November 24, 2022, CNL, in
collaborat ion wit h AECL, host ed a
Hydrog en Safet y workshop in Ot t awa.
The g oal was t o bet t er underst and t he
issues and g aps affect ing  hydrog en
deployment  and t he opport unit ies for
current  and fut ure development . The 68
t arg et ed at t endees of t he facilit at ed

workshop discussed safet y challeng es in product ion, mat erials-relat ed safet y
issues, safet y infrast ruct ure and t est  facilit ies, nuclear hydrog en init iat ives and
st akeholder eng ag ement . Present at ions were also g iven by St uart  Hawkswort h,
Head of UK’s Cent re of Energ y, and Daryl Wilson, Execut ive Direct or of t he Hydrog en
Council. The following  day, 27 part icipant s were g iven a t ailored t our of t he Chalk
River Laborat ories t o showcase CNL’s hydrog en labs and mat erials charact erizat ion
capabilit ies. This t ype of meet ing  is essent ial as t he t eam beg ins t o explore CNL’s
role in bring ing  t og et her t he various st akeholders on hydrog en, allowing  for
discussions wit h many part icipant s on pot ent ial collaborat ions.

Highlighting ZED-2, Chalk River’s Zero
Power Research Reactor

Since 1960, Chalk River Laborat ories has
been home t o t he ZED-2 (Zero Energ y
Deut erium) research react or, which
cont inues t o be a unique facilit y
cont ribut ing  t o t he execut ion of t he FNST
Work Plan. Fiscal Year 22/23 is no except ion.
In t he project  “ZED-2 Experiment al and
Comput at ional St udies of Plut onium-
Bearing  Fuels in Support  of CANDU
Physics”, experiment ers and facilit y st aff
are planning  an ext ensive campaig n using

mixed-oxide fuels t o g enerat e hig h qualit y dat a for code validat ion. These
experiment s, t o be execut ed next  fiscal year, will be t he most  represent at ive of t he
react or physics of t he CANDU syst em of any experiment  conduct ed in t he hist ory of
ZED-2.
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Trit ium and t he Fut ure of Fusion:
Trit ium Ext ract ion Technolog ies
from Molt en Breeder Blanket s
Webinar –  11:00 t o 12:00 pm,
February 9, Reg ist er here
ht t p://ow.ly/YzYo50MF0jY

Aquat ic Dispersion Workshop –
February 23, 2023

Low Dose Radiat ion Webinar
Series: “Twins & Telomeres - in
Space!” by Dr. Susan M. Bailey –
12:00 – 1:00 pm, February 23, 2023,
t o reg ist er for t his event  email
communicat ions@cnl.ca

Advanced Alg orit hms for
Radioisot opes Ident ificat ion
Workshop – March 23, 2023

Upcoming  Fall 2023 – Ot t awa, ON,
FNST Workshop, st ay t uned for
det ails!

Looking  t o t he fut ure of nuclear in “Experiment al and Modelling  Support ed
Evaluat ions of ZED-2 for SMR Physics”, researchers are st udying  how ZED-2 can be
used t o support  t he desig n, licensing , and operat ion of SMR react ors. The effort  is
mult iprong ed, and includes ext ensive comput at ional st udies of experiment al SMR
zones in ZED-2, SMR fuel surrog at e development , measurement s of t he dynamic
react or behaviour, and concept ual desig n of assemblies for hig h t emperat ure
measurement s. These t wo project s exemplify t he cont ribut ions of ZED-2 t o science
and t echnolog y t o dat e: an essent ial component  of t he desig n, licensing , and
operat ion of t he CANDU react or, while also making  cont ribut ions t o ot her next
g enerat ion nuclear t echnolog y.

ZED-2’s value ext ends past  react or physics, where researchers use it  as a source of
mixed neut ron and g amma radiat ion t o develop and calibrat e inst rument at ion, or
perform novel radiobiolog ical st udies. Researchers have irradiat ed blood samples
in ZED-2 t o help underst and t he biolog ical effect  of irradiat ion by neut rons of
varying  energ ies.

ZED-2 also cont ribut es t o CNL’s out reach act ivit ies in educat ion and t raining . This
has included mult iple offering s of t he “ZED-2 React or Safet y & Inst rument at ion
School” over t he last  decade. These schools were funded by prior FNST prog rams,
providing  for a unique, week-long  workshop at t ended by federal st akeholders,
universit y st udent s, and nuclear indust ry employees. Today, ZED-2 researchers
cont inue t o act ively eng ag e t hese st akeholders, exploring  t heir educat ion needs,
and providing  ment orship t o universit y st udent s.

Upcoming Events
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