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UOIT – Anthony Waker IRC 
 – Edward Waller (Associate IRC) 

 
UNENE/NSERC IRC Program:  Health Physics and Environmental 
Safety 
 
 
Overview 
 
Research directed towards the 
enhancement of radiation protection 
through studies in radiation 
measurement, radiation effects and 
radiation field modelling and 
visualization remains at the core of 
the 2014 renewed IRC in Health 
Physics and Environmental Safety 
at UOIT.  April 2014 marked the 
beginning of the renewed IRC grant 
and the start of an extended 
program of work built on the 
achievements of the first five-year period and including experimental studies for non-human 
biota monitoring as well as environmental radionuclide transport, dose and risk assessment.  
We also continue with research established in the first term concerning improved methods of 
radiation metrology and instrumentation; radiation field modelling; and fundamental studies on 
the effects of low energy beta emitters such as tritium.   
 
During the period January 2014 to December 2014 we have graduated 2 HQPs at the MASc. 
level and 1PhD; we currently have 22 HQPs in training: Senior Chair – 1PDF; 3 PhD; 2 MASc.  
Associate Chair – 4 PhD; 10 MASc; 2 MEng. 
 
A total of (2 Senior Chair; 4 Associate Chair) presentations by IRC HPQs in training have been 
made during the year at various national and international conferences including the Canadian 
Radiation Protection Association annual meeting; the Health Physics Society annual meeting; the 
Canadian Nuclear Society annual meeting; the Symposium on Radiation Measurements and 
Applications (SORMA) and the IEEE Nuclear Science Symposium. Three graduate students of the 
IRC program attended the Wilhelm and Else Heraeus physics summer school on ‘Ionizing 
Radiation Protection of Man’, Bad Honnef, Germany. 
 
UOIT continues to develop its radiation research infrastructure. During 2014 installation was 
completed of an X-80 Hopewell Designs X-ray generator and filter assembly for the ISO 
Narrow-Band series of X-ray spectra. Acquisition of a Detec Inc. Nested Neutron Spectrometer 
was made under the Queen’s University material science accelerator (CFI grant) and expertise 
is being established in using this device for neutron spectrometry and dosimetry. 
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Program Results / Highlights 
 
Real-time Measurements (Senior Chair) 

Canada is a provider as well as a user of nuclear power plant technology and maintaining a 
capability and expertise in nuclear instruments and methods is an important indicator of overall 
competence in nuclear science, particularly when it comes to radiation protection issues that are 
of special interest in CANDU technology. 

In the research field of nuclear instruments and methods we have continued work on detector 
development for mixed field dosimetry and monitoring with a special emphasis on neutron-
gamma fields and tritium.  Real-time monitoring is the first-line of defence in nuclear power plant 
operational health physics and our work is providing the Canadian nuclear industry with 
underlying research and development for improving both neutron and tritium monitoring that the 
industry is no longer able to carry out with its own resources.   

Mixed Neutron-Photon Dosimetry and Tritium Monitoring 
Tissue Equivalent Proportional Counters (TEPCs) are recognized for their potential in neutron-
gamma field radiation protection monitoring and during the first IRC term we demonstrated both 
theoretically and experimentally the increased sensitivity and reduction in instrument size that 
can be obtained from multi-element TEPC designs.  We have continued this work by modelling 
various counter geometries to optimize the design of an instrument for operational health 
physics.  Part of this work is focussed on investigating the feasibility of proportional counters 
that are able to produce gas amplification of the signal without the use of thin anode wires.  The 
purpose of this work is to arrive at a design of detector that would be easier to manufacture and 
be more robust than conventional proportional counters.  Figure 1 shows the hemispherical ball-
anode counter currently being modelled with a prototype for experimental study shortly to be 
constructed.  

Figure 1. Model of a 1 inch hemispherical ball-anode counter 
being investigated for its potential to be manufactured as a 
robust multi-element TEPC for operational health physics.  

In the Canadian nuclear power industry there is a need to 
monitor tritium in air against a background of gamma radiation 
and potentially other radionuclides.  Gas ionization methods 
remain the most sensitive method for the detection of tritium in 
air, however, the electronegative nature of oxygen and water 
vapour severely limits the applicability of proportional counters 
or other gas-amplification ionization devices for charge particle 

detection.  An electron mobility spectrometer (EMS) has been constructed with which we can 
study the performance of different counting gases under different conditions.  This work is being 
carried out by the post-doctoral fellow, Dr. Gloria Orchard and previously we have reported on 
the multiplication and charge collection properties of various gases using a proportional counter 
with a wire anode.  We have now moved our investigation on to study the properties of another 
form of detector that operates without an anode wire namely gas electron multipliers.  In 
particular we are studying multiplication and charge collection with a thick GEM device designed 
at UOIT.  One advantage of GEM like devices is that they can measure ionization patterns in 
two dimensions and have the potential for discriminating short-range beta particle tracks from 
longer-range Compton scattered electrons from gamma rays.  Figure 2 shows the thick GEM 
element now built into our EMS apparatus. 
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 Figure 2.  Thick GEM element designed for the 
study of gas gain and electron mobility in various 
counting gases in an electron mobility 
spectrometer as part of a fundamental study of 
device physics for improving tritium in air 
monitoring.  

 

 

Radiation Quality (Senior Chair) 

Tritium releases to the environment is a radiation protection issue particularly associated with 
the operation of pressurized heavy water reactors and the question of the most appropriate 
radiation weighting factor to use with low energy beta particles often arises for both human and 
non-human biota exposures.  To respond to this research need we have constructed a low 
energy photon source to mimic the tritium beta-particle spectrum.  During 2014 we have 
characterized the x-ray beam by investigating its size, uniformity and dosimetric properties using 
radiographic film and ionization chambers.  We are now at the point where we can use the 
beam in investigations of radiation damage to fish-eggs being carried out under the associate 
Chair’s research program.  Figure 3 shows the result of radiochromic film measurements for X-
ray beam settings typical for the simulation of tritium exposures.  
 

 
Figure 3. radiochromic film 
image of X-ray beam at 1 inch 
from X-ray source at 20 kV 
and the associated film 
density across the beam 
image. 

 

 

 

 

Modelling Radiation Fields (Associate Chair) 

There are numerous requirements for modelling radiation fields in and around nuclear power 
plants.  Three active research projects being investigated by graduate students are (a) modeling 
portal monitor efficiency, (b) modeling contact dose rates from shielded sources and (c) 
deterministic modeling of radiation fields for use in a robotic detection system. 

Whole body counting is an essential radiation protection practice in NPP and Monte Carlo 
(MCNP) simulation of whole body counters and phantoms is a powerful tool to improve 
calibration and interpretation of response; we are working directly with COG, OPG and CNL to 
optimize calibration and use of in-service WBC at OPG stations.   
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Monte Carlo Model of BOMAB phantom in PM12 Portal Monitor 

The results of the work showed that the PM12 Portal Monitors are capable of achieving a 
detection limit of 1% of the ALIs for common gamma emitting radioisotopes.  The work also 
demonstrated that the PM12 is well suited to estimate internally deposited radionuclides with 
gamma emissions greater than 100 keV and with an ALI greater than 1E5 Bq in a short 
measurement time.   

Contact dose rates from shielded sources are significantly higher than point source predicted 
dose rates at 1 cm stand-off distance due, in a large part, to electron production in the 
encapsulation. Improved contact dose estimates for gamma sources that are metal 
encapsulated has been identified as a definite benefit for the nuclear industry and we are 
working on addressing this issue. Our goal is to obtain more accurate contact dosimetry 
estimates for sealed sources, that better match observed physical symptoms and to this end the 
surface electron and gamma components of the contact dose rate, for a sealed 137CsCl source 
will each be measured experimentally. A large magnet will be used to bend the surface 
electrons away from the gamma dose measurement.  Simulations using Monte Carlo radiation 
transport code PHITS are also used to aid in experimental design and to compare with 

experimental results. 

One MASc student is defending his thesis soon that involved the 
preliminary modeling of the encapsulated source arrangement. One 
MASc student is currently working on designing and fabricating a 
bending magnetic apparatus (see left) to conduct experiments in 
support of the numerical simulations.  

 
 

 
Deterministic field modeling is often useful when rapid near real-time estimates of radiation 
fields are required that are not readily obtained using Monte Carlo techniques. A robot, 
equipped with radiation detectors and simultaneous location and mapping equipment that is 
capable of fully mapping a room in space, correlating and identifying the location of hot spots is 
currently being developed.  This research is directed at supporting industry by working towards 
dose reduction and automation of ALARA.  
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Visualization and Mapping for Operational and Emergency Situations (Associate Chair) 

In the radiation field, visualization options available for engineers, scientists and health 
physicists have traditionally been based in the 2d realm, with techniques such as the generation 
of isodose curves.  From the perspective of a health physicist the creation of 3d visuals to 
illustrate radiation levels within an environment is an invaluable tool both for training and As Low 
As Reasonably Achievable (ALARA) radiation dose planning.  Three active research projects 
being investigated by graduate students are (i) radiation dose visualization, (ii) robotic assisted 
dose mapping, and (iii) nuclear facility security simulation. 
 
Project (i) Radiation dose visualization is important especially if a continuous map of radiation 
field can be developed. In this way, a worker can navigate around radiation “hot spots” and 
therefore reduce their personal radiation dose. This research involves a novel technique for the 
creation of 3d visualizations of radiation fields.  The methodology is developed and shown (for 
example, point source on a desk) to be effective within the Google SketchUp Computer Aided 
Design (CAD) software package.  The methodology takes an input file of information stored in 
coordinate form with a representative value at each point. It constructs elemental shapes 
automatically within Google SketchUp at those coordinates.  All shapes are associated with an 
intensity value related to a pre-defined scale.  The shapes are colorized and enhanced with 
transparency effects to complete a radiation field visualization scene.  The initial stage of this 
work was completed by an MASc student and is being expanded with augmented reality and 
continued vis-a-vis by a PhD student.   
 
Project (ii) RadBot is a robotic tool to help minimize total overall and acute radiation exposure in 
a variety of industrial applications (nuclear power generation, mining, conversion) and 
emergency response scenarios where contact with ionizing radiation is likely. Radiation maps 
show how a radiation field varies in an area, usually by overlaying intensity isobars on a 
physical map. They can play an invaluable role in minimizing total overall exposure to ionizing 
radiation by identifying those portions of a region which are potentially harmful to humans and 
sensitive equipment in a format that is easily understood by a wide audience. A number of 
techniques for generating these fields are outlined in the literature. If it is known ahead of time 
that an area will be mapped, then a network of static sensors distributed ahead of time 
throughout the range can be used to collect the necessary readings required by the map. 
However in many real-life situations where radiation maps could be quite helpful, there is often 
little or no notice ahead of time identifying the area where a map could be useful. For these 
cases, an alternative approach is required, where radiation sensors must be dynamically 
positioned throughout the area.  When the radiation field intensity is stable and low-enough, this 
survey can be conducted by human operators using hand-held sensors. However, when the 
nature of the field is uncertain enough or levels are too high to risk human exposure, one 
versatile alternative is to use radiation sensors attached to mobile robots to acquire the 
necessary data. The most significant obstacles to both of these techniques are presented when 
either obstacles exist in the environment that make it impossible to position a radiation sensor 
throughout the entire area being mapped, or if no physical map is available ahead of time.  In 
these situations, generating reasonably accurate useable radiation maps of the complete area 
will require using both predicted radiation intensity values for the inaccessible regions from an 
appropriately selected radiation model (calibrated with sensor readings from the accessible 
areas) and integrating this with a map-making capability to provide the geometrical layout map.  
The goal of this research is to develop a versatile system for generating radiation maps on-
demand for areas in which completing a full sensor survey is impossible, or for which there is 
limited information available about the geometrical layout. RadBot is in a proof-of-principle 
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development stage currently.  One PhD student involved in the robotics is preparing to defend 
his thesis and one MASc is currently working on advancing the project. 
 

    
 
Project (iii) Safety and security go hand-in-hand at nuclear facilities.  There are a number of 
ways to assess the effectiveness and vulnerabilities of physical protection systems at nuclear 
facilities. Approaches include expert opinion, simulation, force-on-force exercises and real 
engagements. Real engagements with adversaries give actual data, but are rare events and 
therefore of low statistical significance. Force-on-force exercises can yield high quality data 
about security system effectiveness, but are expensive to conduct and involve human factor 
problems. Expert opinion is highly subjective in nature and is not capable of assessing actual 
performance. Simulation, however, has the advantages of being able to provide relatively low-
cost statistically significant data regarding physical protection system effectiveness, estimation 
of adversary sequencing and response 
force neutralization of adversary.  We are 
using synthetic environment simulation 
software (STAGE14) to simulate security 
at nuclear facilities (see right). For 
simulating nuclear security scenarios a 
number of sensors and force actions are 
required to become available to fully 
develop the scenarios. The research 
challenges are to (i) convert real physical 
sensor responses into synthetic 
environment responses consistent with 
the STAGE14 software, (ii) determine 
appropriate force actions that would be 
consistent with physical barriers at 
nuclear facilities, and for actions based 
upon specific sensors, such as radiation detectors, and (iii) develop scenarios that exercise the 
new capabilities for nuclear security simulations. Addressing the challenges requires a 
knowledge of physical protection systems, radiation detectors, emergency response to radiation 
emergencies, and end-use of force-on-force (neutralization probability) data.  
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Research Facilities and Equipment 
 
UOIT has dedicated laboratories for detector development, aerosol research and environmental 
radiation measurements. The aerosol research lab is designed for powder and liquid aerosol 
characterization and is fully equipped with research instruments such as particle sizers; portable 
aerosol spectrometers; cascade impactors; flow/volume simulator (breathing machine) and ball 
mills. 
 

The mixed field irradiation facility at UOIT was upgraded 
in November 2014 with the addition of a Hopewell 
Designs X-80 X-ray generator and filter set for producing 
the ISO Narrow Band series of X-ray beam qualities from 
20 kV to 150 kV. These X-ray beams will be used for 
instrument characterization as well as biophysical studies 
on the properties of low energy electrons and beta 
particles. 
   
 
 

 
 
Current HPQ 
 
HPQs currently under training 22 
Senior Chair – 1PDF; 3 PhD; 2 MASc. 
Associate Chair – 4 PhD; 10 MASc; 2 M.Eng 
 
 
HQP that Graduated 
 
One PhD and two Masters students graduated from the industrial research chair program during 
2014. One graduate is already working in the radiation safety private sector, one will be joining 
CNL as a post-doctoral fellow and one is seeking employment in the nuclear industry. 
 
 
Publications 
 
Intercomparison of Monte Carlo radiation transport codes to model TEPC response in low-
energy neutron and gamma-ray fields, F. Ali, A. J.Waker and E. J.Waller Rad. Prot. Dos.,161(1-
4):257-260. 2014 
 
Transit time of electrons and gas gain effects in P10 and Ar + CO2, G. Orchard and A.J. Waker 
Nucl. Instr. Method. A, 764, 236-240, 2014 
 
Measurements of neutron energy spectra from 7li( p,n)7be reaction with Bonner sphere 
spectrometer, Nested neutron spectrometer and Rospec, J. Atanackovic, W. Matysiak, 
S.Witharana, J. Dubeau and A. J.Waker 
Rad. Prot. Dos., 161(1-4): 221-224, 2014 
 
Measurement of neutron energy spectra and neutron dose rates from 7Li(p,n)7Be reaction 
induced on thin targets., J. Atanackovic, W. Matysiak, J. Dubeau,  S.Witharana, and A. J.Waker 
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Nucl. Inst. Method. A, 774, 6-16, 2015. 
 
Investigation of Internal Radionuclide Contamination from the Analysis of Nasal Swabs and 
Facial Swipes, Ko, R., Shew, C., Perera, S., Said, B., Mattson, K., Nielsen, K., Kelly, D., Waller, 
E. and Li, C., J. Radio. Anal. Nuc. Chem., J. Radioanal. Nuc. Chem., 301(1): 147-152. 2014. 
 
Design of a Hybrid Computational Fluid Dynamics – Monte Carlo Radiation Transport 
Methodology for Radioactive Particulate Resuspension Studies, Ali, F. and Waller, E., Health 
Phys., 107(4): 311-317, 2014. 
 
Sensitivity and Uncertainty in the Measurement of H*(10) in Neutron Fields Using a Rem500 
and a Multi-Element TEPC,  Anthony Waker and Graeme Taylor, Rad. Prot. Dos., 161(1-4), 
205-209, 2014. 
 
“Radiation Protection and Environmental Safety”, Waller, E., 165 pages, in The Essential 
CANDU, edited by W. Garland, CANDU Owners Group/UNENE, Toronto, ON, Released Sept 
2014. 
 
“Role of the Health Physicist in Nuclear Security”, Waller, E. and van Maanen, J., Health Phys. 
Accepted. 2014. 
 
“Operational Testing of a Radiation Triage Mask for Rapidly Assessing Personnel Exposed to 
Airborne Radioactivity”, Waller, E., Health Phys, Accepted. 2014. 
 
“Modeling the Response of the Fastscan Whole Body Counter and Comparing the Response 
with the Experimental Results”, Graham, H., Waller, E., Stasic, D. and El-Jaby, S., CANDU 
Owners Group Technical Note TN-13-3015. 2014.  
 
“Radiation Survey of an Automobile Manufactured in Japan post-Fukushima-Daiichi Event – 
Technical Note”, Waller, E. and Akhtar, A., UOIT-ARRL-01-14, 2014.  
“A Theoretical Investigation of a Novel Approach for the Detection of Trace Actinides in Urine 
Samples for the Purpose of Rapid Triage using (α,n) Reactions”, Chornoboy, N. and Waller, E., 
UOIT-ARRL-02-14. 2014. 
 

Conference Presentations: 

Dr. Waller attended the 47th Midyear Topical Meeting of the Health Physics Society and 
delivered the following Professional Enrichment Program (PEP) courses to HPS delegates 
“Introduction to Nuclear Security I”, 2 hr PEP worth 4 Continuing Education Credits (CEC) by 
the ABHP for CHP continuing education, Baton Rouge, LA, 9 February 2014. 
 “Introduction to Nuclear Security II”, 2 hr PEP worth 4 Continuing Education Credits  
(CEC) by the ABHP for CHP continuing education, Baton Rouge, LA, 9 February 2014.   
 “Nuclear Reactor Radiation Shielding”, 1 hr CEL worth 2 Continuing Education Credits (CEC) 
by the ABHP for CHP continuing education, Baton Rouge, LA, 11 February 2014.   
 
Dr. Orchard (PDF) attended the 2014 Symposium on Radiation Measurements and Applications 
(SORMA), Ann Arbor, MI - June 9 – 12 and presented the paper: 
“Transit time of electrons and gas gain in P-10 and Ar-CO2 using an electron attachment 
spectrometer” 
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Dr. Waller attended the 59th Annual Meeting of the Health Physics Society and delivered the 
following Professional Development Course (PDC) to HPS delegates: 
American Academy of Health Physics Professional Development Course (PDC) entitled 
“Nuclear Security for the Health Physicist”, 8 hrs course 16 Continuing Education Credits (CEC) 
by the ABHP for CHP continuing education, Baltimore, Maryland, 12 July 2014.   
 
And is author/co-author of the following conference papers: 

“Investigating the Variation of Resuspension Factor for Multiple Wind Profiles”, Akhtar, A., 
Perera, S. and Waller, E., 19th Annual Pacific Basic Nuclear Conference and 38th Annual 
CNS/CAN Student Conference, Vancouver, BC, 24-28 August 2014.   
 
“Role of the Health Physicist in Nuclear Security”, Waller, E. Health Physics Society 59th Annual 
Meeting, Baltimore, MD, 12-17 July 2014. 
 
“A Comparison of Environmental Modelling Approaches on the Case-study of the Chalk River 
Laboratories Site”, Tzivaki, M., Graham, H. and Waller, E. Health Physics Society 59th Annual 
Meeting, Baltimore, MD, 12-17 July 2014. 
 
“Design of an Inspection Robot Crawler for CANDU Fuel Channels”, Manning, M., Shukla, S., 
Nokleby, S. Waller, E.  CSME International Congress 2014. Toronto, ON. 1-4 June 2014. 
 
“Experimental Modeling of a Vertical Loop Geothermal System for Undergraduate Teaching 
Applications”, Allcock, J., Waller, E., Agelin-Chaab, M., Perera, S.  CSME International 
Congress 2014. Toronto, ON. 1-4 June 2014.   
 
Dr. Waker presented the following paper at the IEEE Nuclear Science Symposium, Seattle, WA, 
November 10 -14, 2014 “Mixed-field neutron-gamma dosimetry using low pressure proportional 
counters” Saad Al-Bayati, Gloria Orchard and Anthony J. Waker. 
  
“RADIATION PROTECT: A Randomized Trial To Assess The Effectiveness Of A Novel Pelvic 
Lead Shield And A Novel, Non-Lead Surgical Cap To Reduce Operator Radiation Exposure 
During Coronary Angiography Or Intervention”, Jolly, S., Alazzoni, A., Waller, E. et al., Canadian 
Cardiovascular Congress (CCC2014), Vancouver, BC, 25-28 October 2014. 
 
“Determination of Activation Products and Resulting Decommissioning Implications for the 
Varian TrueBeam Linear Accelerator”, Waller, E., Ram, R. and Steadman, I., 18th Topical 
Meeting of the Radiation Protection and Shielding Division of the ANS. Knoxville, TN, 14-18 
September 2014. 
   
“RADIATION PROTECT: A Randomized Trial To Assess The Effectiveness Of A Novel Pelvic 
Lead Shield And A Novel, Non-Lead Surgical Cap To Reduce Operator Radiation Exposure 
During Coronary Angiography Or Intervention”, Jolly, S., Alazzoni, A., Waller, E. et al., 
Transcatheter Cardiovascular Therapeutics (TCT2014), Washington, DC, 13-17 September 
2014.   
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Cases with Realized Outcomes to Industry 
 
Overview: 

The UNENE Chair holders at UOIT continue to interact with their nuclear energy partners on a 
number of levels regularly through the year.  At the program level the senior Chair is a member 
of the Candu Owners Group (COG) Technical Committee for Health, Safety and the 
Environment and as such participates in the discussion and decision-making concerning the 
COG R&D program.  Associated with guidance of the COG research and development program 
is the Health Physics Working Group for which the senior Chair is also a participating member.  
Examples of industry-partner activity at the technical and research level are collaboration with 
AECL scientists on neutron spectrometry and dosimetry; collaboration with AECL and OPG 
scientists on whole-body counter modelling using Monte-Carlo methods and a review of alpha 
particle internal dosimetry dose-assessments with Bruce Power. 
 
The expertise of the associate Chair, Dr. Waller, has been valued and used by the UNENE 
industrial partners to provide expert participation in a broad range of workshops and 
conferences on key emerging issues in radiation protection.  Examples of these activities are 
given below: 
 
UNSCEAR 61st Session Canadian Delegation Lead on documents R703 Radiation Exposure 
from Electricity Generation, R702 Methodology for Estimating Human Exposures Due to 
Radioactive Discharges, United Nations, Vienna, Austria, 20-25 May 2012. 
 
Chair of Expert Group on Discharge Methodology (EGDM) for UNSCEAR 
 
59th Annual Meeting of the Health Physics Society 
American Academy of Health Physics Professional Development Course (PDC) entitled 
“Nuclear Security for the Health Physicist”, 8 hrs course 16 Continuing Education Credits (CEC) 
by the ABHP for CHP continuing education, Baltimore, Maryland, 12 July 2014.   
 
47th Midyear Topical Meeting of the Health Physics Society 
Professional Enrichment Program (PEP) course entitled “Introduction to Nuclear Security I”, 2 hr 
PEP worth 4 Continuing Education Credits (CEC) by the ABHP for CHP continuing education, 
Baton Rouge, LA, 9 February 2014.   
 
47th Midyear Topical Meeting of the Health Physics Society 
Professional Enrichment Program (PEP) course entitled “Introduction to Nuclear Security II”, 2 
hr PEP worth 4 Continuing Education Credits (CEC) by the ABHP for CHP continuing 
education, Baton Rouge, LA, 9 February 2014.   
 
47th Midyear Topical Meeting of the Health Physics Society 
Continuing Education Lecture (CEL) entitled “Nuclear Reactor Radiation Shielding”, 1 hr CEL 
worth 2 Continuing Education Credits (CEC) by the ABHP for CHP continuing education, Baton 
Rouge, LA, 11 February 2014.   
 
International Nuclear Security Education Network (INSEN), Canadian Representative to 
Midyear Meeting for Working Group 1, Vienna, Austria, 25-27 February 2014.  
 
INSEN Annual Meeting Canadian member – International Nuclear Security Education Network, 
Vienna, Austria. 13-15 August 2014 
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Member of Health Physics Society Continuing Education Committee, 2014. 
Technical Program Committee, American Nuclear Society 18th Topical Meeting of the Radiation 
Protection and Shielding Division, Knoxville, TN, 14-18 September 2014 
 
National Institute of Allergy and Infectious Disease (NIAID) grant application reviewer, RFA-AI-
14-055 “Centers for Medical Countermeasures against Radiation Consortium (CMCRC)”, Fall 
2014.   
 
MITACS Accelerate research proposal reviewer, Fall 2014 
 
Manuscript reviewer for the ASME Journal of Nuclear Engineering and Radiation Science, Fall 
2014 
 
Manuscript reviewer for the journal of Radiation Physics and Chemistry, Fall 2014.   
 
Reviewer for the American Nuclear Society 18th Topical Meeting of the Radiation Protection and 
Shielding Division (8 extended summaries), June 2014 
 
 
The Chair holders are also engaged in a number of nuclear community and educational 
initiatives such as: 
 

• Meetings with OPG Health Physics Department, Whitby on Health Physics and the 
Environment 

• Durham Nuclear Health Committee membership (& host location) 

• Undergraduate Internship Programs (CNSC, Bruce, OPG) 

• Nuclear Energy Institute Health Physics expert – answering questions to members of the 
public about various aspects of radiation risk and nuclear energy 

• Dr. Waker is an associated partner in a European Union multi-university-industry 
consortium headed by CERN for a European ‘Marie Curie Initial Training Network’ for 
advanced radiation dosimetry (ARDENT http://ardent.web.cern.ch/ardent/ardent.php). 
This training program will initiate significant expansion into a global research 
collaboration aimed at developing advanced methods of dosimetry for radiation therapy 
and radiation biology and the training of HQPs (early stage researchers) specializing in 
detector development and radiation measurement.  In 2014 UOIT hosted two HQP from 
the ARDENT project for research and business and administration secondments.  The 
research secondments were carried out in the detector development laboratory of the 
Senior Chair. 

• Dr. Waker supervised a graduate student from Fukui University of Technology, Japan for 
an exchange visit August-December, 2014.  The visiting student participated in 
investigating neutron fields at UOIT using a nested neutron spectrometer. 

  




