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QUARTERLY UPDATE Q2 2022/2023

Federal Nuclear Science and Technology Work Plan (FNST) serves the collective interests of
14 federal departments and agencies in the areas of health, nuclear safety and security,

energy and the environment. Through the FNST Work Plan, federal departments and agencies
are able to leverage the vast experience and expertise at the Chalk River Laboratories –
Canada’s largest science and technology complex – to contribute to the government’s
health, science, innovation and climate change objectives. 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

Low Dose Research International
Webinar Series Kicks Off with
Presentation by Dr. Antone Brooks

As t he nuclear indust ry g lobally looks t o
reduce t he uncert aint ies in low dose
healt h risk assessment , CNL’s Isot opes,
Radiobiolog y and Environment
Direct orat e, wit h t he support  of AECL,

Healt h Canada and t he Canadian Nuclear Safet y Commission, is helping  t o build a
communit y of pract ice in t he sharing  of research among st  t he Low Dose Radiat ion
(LDR) research communit y. In Sept ember, CNL host ed t he first  in a series of
int ernat ional webinars feat uring  some of t he world’s leading  researchers in LDR.
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CNL was pleased t o welcome Dr. Ant one Brooks, Professor Emerit us for Washing t on
St at e Universit y Tri-Cit ies, and his present at ion, “Low Dose Radiat ion Research:
Past , Present  and Fut ure.” A recording  of t he webinar is available here t o wat ch.
St ay t une for more informat ion on t he webinar series.

THEME 2: SUPPORTING ENVIRONMENTAL STEWARDSHIP AND
RADIOACTIVE WASTE

CNL Researchers Collaborate with
Clearwater Dënë First Nation on Sampling
Project

CNL’s Isot opes, Radiobiolog y and Environment
Direct orat e includes dedicat ed t eams of
researchers who are playing  an import ant  role in
st udying  t he fat e and t ransport  of nat urally

occurring  radioact ive mat erial in different  Canadian environment s, including
reg ions associat ed wit h uranium mining  development . In close consult at ion wit h
t he Clearwat er Dënë First  Nat ion, a t eam was able t o conduct  a larg e-scale sampling
campaig n in Saskat chewan’s uranium-rich reg ions.

The aim of t he research is t o bet t er underst and t he fat e, t ransport  and biolog ical
upt ake of polonium-210 (Po-210) and lead-210 (Pb-210) –  nat urally occurring
radioisot opes associat ed wit h t he uranium-238 decay series t hat  exist  at  very low
levels in t he nat ural environment , including  aquat ic foodwebs, and may be elevat ed
in uranium ore and t ailing s produced by uranium mining  and milling  operat ions.
Communit y feedback drove t he preparat ion of t he sampling  plan, and lake syst ems
were chosen based on t heir t radit ional value expressed by locals.

Beyond communit y eng ag ement , t he part nership included employing  st aff members
and four st udent s (ag ed 13-15) from t he local Clearwat er River Dënë School t o assist
in t he week-long  sampling  campaig n. CNL researchers cert ainly appreciat ed t he
learning  t hat  came wit h int eract ing  wit h t he communit y.

This work is funded under the project " Biogeochemical and Foodweb Processes Controlling
the Fate and Transport of Pb-210 and Po-210 in Aquatic Ecosystems in the Uranium Mining
Region of Saskatchewan".

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

CNL’s New National Innovation Center for Cyber Security Hosts Incident
Response Exercise
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CNL host ed a successful t hree-day
hands-on cyber securit y incident
response exercise wit h part icipat ion
from Ont ario Power Generat ion, Bruce
Power, NB Power, Cernavoda Nuclear
Power, Canadian Nuclear Safet y
Commission (CNSC), Canadian Cent re for
Cyber Securit y, Idaho Nat ional
Laborat ories (INL), Sandia Nat ional
Laborat ories (SNL), and t he Nat ional

Nuclear Securit y Administ rat ion (NNSA) Office of Int ernat ional Nuclear Securit y.
Feedback from t he observers was unanimous and compliment ary including : t he
dynamic, real-t ime hands-on experience wit h hardware in t he loop is very effect ive
for evaluat ing  and improving  incident  response capabilit ies, and CNL’s new facilit y
in Frederict on’s Cyber Cent re is well suit ed for creat ing  “realism” in t he experience.

This work is funded under t he project  "Cyber Securit y Incident  Response Exercise
for Canadian Indust rial Cont rol Syst ems".

New Canadian Safety and Security Program
Projects Announced

The Canadian Safet y and Securit y Prog ram,
manag ed by Defence Research and Development
Canada, has approved five project s t his fiscal.
These project s include:

• 3D Print ing  Syst em for Making  Gamma and Neut ron Radiat ion Sources and
Mult iform Scint illat ors for Nuclear Securit y Applicat ions;

• A Superconduct ing  Quant um Int erference Device (SQUID) for enhancing  Chemical,
Biolog ical, Radiolog ical, Nuclear, and hig h yield Explosives det ect ion;

• Exploring  applicabilit y of act ive int errog at ion t echniques for nuclear
disarmament  verificat ion;

• Test ing  Lit hium-6 Based Neut ron Det ect ors as Helium-3 Det ect or Alt ernat ive; and

• Development  of Low Burden Shielding  Mat erial wit h Melanocyt es.

Evaluation experiments of  Radiation Signature Training Devices (RSTDs)
carried out at Oak Ridge National Laboratory (ORNL)

After an ext ended delay due t o COVID-19 rest rict ions, evaluat ion experiment s of
Radiat ion Sig nat ure Training  Devices (RSTDs) have been carried out  at  Oak Ridg e
Nat ional Laborat ory (ORNL). Carried out  under an FNST Project  t it led, “Advancing
nuclear science and t echnolog ies for monit oring , t racking , and charact erizing
radioact ive and nuclear mat erials”, t hese experiment s focused on t he funct ion of
t he devices and t o det ermine if  t here are unexpect ed radiat ion dose rat es t o t he



user. RSTDs use a small amount  of
Special Nuclear Mat erial (SNM)
config ured in a g eomet ry t o simulat e a
larg e amount  of SNM during  passive
g amma and neut ron measurement s.
They are also easily modifiable t o
simulat e a variet y of source st reng t hs
and g eomet ries.  They have t he
pot ent ial t o make det ect or
development , t est ing , and evaluat ion

sig nificant ly more efficient , as it  reduces crit icalit y cont rol requirement s. 
Acquisit ion of such devices will also be evaluat ed as a component  of pot ent ial
commercial det ect or t est  and evaluat ion services.

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

Industry Gathers for the 4th International
Conference on Generation IV and Small
Reactors (G4SR-4)

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).

33rd Gen-IV International Forum – Industry
Forum Joins Up with 4th International G4SR
Conference

Held in conjunct ion wit h t he G4SR conference for
t he first  t ime in Toront o (Oct ober 3-6), t he
Generat ion IV Int ernat ional Forum (GIF) -
Indust ry Forum was desig ned t o help

st reng t hen GIF’s links wit h indust ry part ners seeking  t o deploy advanced nuclear
energ y syst ems. Canadian Nuclear Laborat ories has had t he special privileg e of
represent ing  Canada on GIF since it s incept ion, and has expanded it s involvement  in



t he collaborat ive beyond supercrit ical wat er-cooled react ors t o include
part icipat ion in bot h molt en salt  react ors and very hig h-t emperat ure react ors.

In advance of t he forum, CNL was pleased t o host  t he Very Hig h Temperat ure
React or (VHTR) Syst em St eering  Commit t ee (SSC) at  Chalk River Laborat ories t o
review t echnical prog ress in member count ries

Chalk River Laboratories Hosts Tour
of  International Experts for 20th
Annual Symposium on Zirconium

The ASTM 20th International Symposium on
Zirconium, hosted in Ottawa this summer,
brought together over 90 experts from
across the globe entrenched in research on
zirconium-based materials used in the
nuclear sector. As a world leader in
zirconiumrelated research, CNL was pleased
to serve as the local host sponsor for the

symposium. This included hosting an international group of material scientists at Chalk River
Laboratories to showcase the innovative zirconium projects CNL is currently working on from
corrosion loops, CNL’s shielded facilities, the bi-axial burst testing rig, surface science
capabilities and inspection techniques.

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.

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



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!
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