
 

 

 

June 29, 2020     Via email:  regpraconsult@worksafebc.com 
 
Louise Kim, Senior Manager 
Policy, Regulation and Research Division 
WorkSafeBC 
P.O. Box 5350 Stn. Terminal 
Vancouver, BC. V6B 5L5 
 
Dear Ms. Kim:     
 
Re: Worker Stakeholder Submission 
 Canadian Union of Public Employees (“CUPE”)  

WorkSafeBC (“WCB”) Consultation – Guidelines – Part 7 - Radiation Exposure 
 
I. INTRODUCTION 
 
Thank you for requesting stakeholder feedback with respect to the Consultation1 on the 
proposed changes to Part 7 – Radiation Exposure of the Guidelines regarding ionizing 
radiation.2 This is CUPE’s (worker stakeholder) submission.  
 
As per the Guideline: 
 

“An exposure control plan is required if a worker’s radiation exposure exceeds or may 
exceed the applicable action level. This guideline discusses ways to determine whether 
a worker’s exposure exceeds or may exceed the action level for ionizing or non-ionizing 
radiation. For further information on exposure control plans, refer to 
OHS Guideline G5.54-1.” 

 
 

 
1 WorkSafeBC. Consultations. Guidelines. See https://www.worksafebc.com/en/resources/law-
policy/guidelines/g7-20-1-1-exposure-control-plan?lang=en 
2 Ionizing radiation is electromagnetic radiation produced by x-ray machines, radioactive isotopes and radiation 
therapy machines, for example. 
 

mailto:regpraconsult@worksafebc.com
https://www.worksafebc.com/en/resources/law-policy/guidelines/g7-20-1-1-exposure-control-plan?lang=en
https://www.worksafebc.com/en/resources/law-policy/guidelines/g7-20-1-1-exposure-control-plan?lang=en
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The WCB stated that it has proposed changes because “the Radiation Protection Bureau no 
longer publishes the annual Report on Occupational Radiation Exposures in Canada when they 
have recently reinstated these publications. The guideline is being revised to reflect this 
change” (as per the Consultation).  
 
I.I. EXECUTIVE SUMMARY: 
 
CUPE does not agree with the proposed changes because more clarification is required 
regarding the purpose and effect of a number of the proposed changes. These include (in no 
particular order and non-exhaustively): 
 

• monitoring to dosimetry and removal of the word “monitoring” 
 

• application of the Precautionary Principle 
 

• application of the As Low As Reasonably Achievable principle (which CUPE argues is 
subordinate to the Precautionary Principle) 
 

• removal of the word “appropriate” from Exposure Control Plan 
 

• inclusion of the word “employer” for the determination of an Exposure Control Plan 
 

• adding the words “by job category” and “work” (to practices) 
 
I.II. STAKEHOLDER INFORMATION: 
 
CUPE is the largest Union in Canada with more than 700,000 members and over 70 offices.3 
CUPE represents workers in numerous sectors including healthcare, emergency services, 
education, early learning, childcare, municipalities, social services, universities and colleges, 
libraries, transportation, airlines and more. There are over 100,000 members in over 160 Locals 
in BC.4 
 
II. PROPOSED CHANGES: 
 
The WCB proposes the following changes (additions and deletions) to the proposed Guideline 
with some reasons for change in red. 
 

 
3 CUPE (National Office). See https://cupe.ca/ 
4 CUPE (BC Region). See https://www.cupe.bc.ca/ 

https://cupe.ca/
https://www.cupe.bc.ca/
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Figures 1 (a) and (b): (There are no obvious substantive changes to page 3. Key areas of concern 
or areas that require clarification are in red circles for ease of reference) 
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III. STAKEHOLDER (WORKER) POSITION: 
 
As stated in Section I.I above, CUPE does not agree with the proposed changes because more 
clarification is required regarding the purpose and effect of a number of the proposed changes. 
These include (in no particular order and non-exhaustively): 
 

• monitoring to dosimetry and 
removal of the word “monitoring” 
 

• application of the Precautionary 
Principle 
 

• application of the As Low As 
Reasonably Achievable principle 
(which CUPE argues is subordinate 
to the Precautionary Principle) 

• removal of the word “appropriate” 
from Exposure Control Plan 
 

• inclusion of the word “employer” for 
the determination of an Exposure 
Control Plan 
 

• adding the words “by job category” 
and “work” (to practices) 

 
IV. REASONS FOR STAKEHOLDER POSITION: 
 
The reasons for the stakeholder position are as follows (in no particular order).  
 
IV.I. PREVIOUS CUPE SUBMISSION ON GUIDELINE G7.18 – IONIZING AND NON-IONIZING 

RADIATION – WILL THE GUIDELINES BE AMENDED: 
 
Please see pages 14 to 24 of the previous CUPE submission dated September 09, 2019 relating 
to the Guidelines for ionizing and non-ionizing radiation and the related CUPE OHS Regulations 
Consultation submission on Part 7 – Noise, Vibration, Radiation, Temperature, dated June 25, 
2020. CUPE disagreed with the Guidelines for G7.18, for example. Many of the arguments 
indirectly apply to the current Consultation.  
 
IV.II. USE OF EFFECTIVE DOSE: 
 
The one area that CUPE supports (with certain caveats) is the use of effective5 dose for 
measuring ionizing radiation. As per the Radiation Protection Regulations:6 
 

 
5 Radiation Protection Regulations. See https://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-
203/FullText.html.  
6 Radiation Protection Regulations. Interpretation and Application. See https://laws-
lois.justice.gc.ca/eng/regulations/SOR-2000-203/FullText.html. 

https://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-203/FullText.html
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-203/FullText.html
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-203/FullText.html
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-203/FullText.html
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“effective dose means the sum of the products, in sievert, obtained by multiplying the 
equivalent dose of radiation received by and committed to each organ or tissue set out 
in column 1 of an item of Schedule 1 by the weighting factor set out in column 2 of that 
item. (dose efficace)” 

 
The following Flow Chart (with the explanation provided by the source) is provided for 
illustration purposes as it explains the measurement of ionizing radiation and the use of 
effective dose. 
 
Flow Chart 1:7 
 

 
 
Graphic showing ICRU protection dose quantities in SI units. See the following explanation of 
the evolution of this sometimes confusing set of quantities. From: "Radiological protection 
issues arising during and after the Fukushima nuclear reactor accident Abel J Gonzalez et al. 
Journal of Radiological Protection vol 33 (2013) 497–571 2.3.2. The changing names of the 
radiological protection quantities. The names used for the radiological protection quantities 
have evolved. ICRP Publication 26 (ICRP 1976) and its amendment issued by the ICRP’s 1978 
Stockholm statement introduced and defined the quantities ‘organ or tissue dose equivalent’ 
and ‘effective dose equivalent’. ICRP Publication 60 (ICRP 1991) changed the terms to 

 
7 Wikipedia. Dosimetry. Retrieved June 26, 2020 from https://en.wikipedia.org/wiki/Dosimetry 

https://en.wikipedia.org/wiki/Dosimetry
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‘equivalent dose in a tissue or organ’ and ‘effective dose’. The reason for the change was that 
‘the weighted dose equivalent (a doubly weighted absorbed dose) has previously been called 
the effective dose equivalent but this name is unnecessarily cumbersome, especially in more 
complex combinations such as collective committed effective dose equivalent’. ICRP Publication 
60 also states that ‘the Commission has decided to revert to the earlier name of equivalent 
dose in a tissue or organ’. However, searching for the name ‘equivalent dose’ in previous ICRP 
reports failed to find clear evidence for this statement. For example, in ICRP Publication 2 (ICRP 
1959) the name ‘RBE dose’ was used and in ICRP Publications 6 (ICRP 1962) and 9 (ICRP 1965) 
the name ‘dose equivalent’ was used. Therefore, the coexistence of the names of equivalent 
dose and dose equivalent appears to be due to changes introduced by the ICRP in Publication 
60. The coexistence of the two different names for the same quantity has added confusion and 
misunderstanding within an already complex dosimetric system for radiological protection. 
Finally, ICRP Publication 103 (ICRP2007a) uses equivalent dose without the specification ‘in a 
tissue or organ’ which can add to misunderstanding with effective dose if the quantity is not 
clearly specified since the unit, sievert (Sv), is the same.  
 
IV.III. MONITORING, AS LOW AS REASONABLY ACHIEVABLE (“ALARA”) AND 

PRECAUTIONARY PRINCIPLE: 
 
The WCB has removed the word “monitoring” and deleted the word “appropriate” to 
“Exposure Control Plan”. There is no rationale provided for these changes.  
 
Monitoring includes dosimetry. Monitoring, as a more expansive term, also includes several 
basic health and safety principles.  
 
The deletion of the word “appropriate” expands employer discretion. Both of these changes 
need to be deleted.  
 
CUPE also proposes that the reference to the principle of ALARA be included in the proposed 
language. This would align with the Precautionary Principle: 
 

“When there is a hazard or risk (the chance of a hazard occurring) poses a potential threat 
of harm to human health, the workplace or the environment, precautionary measures 
should be taken by employers even if the cause and effect relationships are not fully 
established and without waiting for the completion of further scientific, medical or 
occupational health and safety research.”8 

 
 
 

 
8 CUPE National Health and Safety. 
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The precautionary principle includes four parts, as follows: 
 

• People have a duty to take action to prevent harm before it happens. If there is a 
reasonable suspicion that something bad may happen, then there is an obligation to 
try to prevent it. 
 

• The burden of proof of harmlessness of a new technology, process, activity, or 
chemical lies with those who wish to use or introduce it, not with the general public. 
 

• Before using a new technology, process, or chemical, or starting a new activity, people 
have an obligation to examine a full range of alternatives including the alternative of 
doing nothing. 
 

• Decisions applying the precautionary principle must be open, informed, and 
democratic and must also include affected parties.9 

 
The Precautionary Principle is related to ALARA. As per the Occupational Safety and Health 
Administration (“OSHA”):10  
 

“ALARA 
 
A key concept underlying radiation protection programs is keeping each worker's 
occupational radiation dose As Low As Reasonably Achievable (ALARA). An ALARA 
program usually involves maintaining radiation doses to workers as far below the 
federal and state regulatory occupational dose limits as is reasonably achievable taking 
into consideration the state of technology, economics, and social factors. 
 
ALARA in the workplace minimizes radiation doses and releases of radioactive materials 
using all reasonable methods available. ALARA procedures are typically developed for 
working with specific radiation sources, for example, diagnostic radiography (e.g., 
medical X-rays), fluoroscopy in medicine, or industrial radiography.” 
 
The Guideline should refer to the Canadian Nuclear Safety Commission Regulatory 
Guide “Keeping Radiation Doses and Exposures ‘As Low as Reasonably Achievable’”?11 
 

 
9 CUPE National Health and Safety. 
10 OSHA. See https://www.osha.gov/SLTC/radiationionizing/prevention.html 
11 Canadian Nuclear Safety Commission Regulatory Guide “Keeping Radiation Doses and Exposures ‘As Low as 
Reasonably Achievable’”. See https://www.nuclearsafety.gc.ca/pubs_catalogue/uploads/G129rev1_e.pdf 

https://www.osha.gov/SLTC/radiationionizing/hazards.html#Radiography
https://www.osha.gov/SLTC/radiationionizing/hazards.html#Fluoroscopy
https://www.osha.gov/SLTC/radiationionizing/hazards.html#ManufacturingConstruction
https://www.osha.gov/SLTC/radiationionizing/prevention.html
https://www.nuclearsafety.gc.ca/pubs_catalogue/uploads/G129rev1_e.pdf
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IV.IV. MONITORING AND DOSIMETRY: 
 
As stated above, the WCB has changed the wording from “monitoring” to “dosimetry” and 
removed “monitoring”. What are the purposes and intent of the change? There are multiple 
considerations for monitoring ionizing radiation and there are at least eight different categories 
of dosimeters12,13 (also known as Electronic Personal Dosimeters (“EPDs”).14 Also see Appendix 
A for a list of some of the dosimeters with the advantages and limitations of each type. The 
WCB needs to consider how dose quantities will be monitored and assessed as per the 
following Flow Chart.15,16 
 
Flow Chart 2:17 
 

 

 
12 Wikipedia. Dosimeters. Retrieved June 26, 2020 from https://en.wikipedia.org/wiki/Dosimeter 
13 Radiation Emergency Medical Management. 8 Categories of Radiation Dosimeters For Dose and Exposure 
Monitoring and Worker Safety. Retrieved June 26, 2020 from https://www.remm.nlm.gov/radiation-dosimeters-
dose-monitoring-worker-safety.htm 
14 International Commission on Radiological Protection. See https://www.icrp.org/ 
15 Wikipedia. Dosimetry. Retrieved June 26, 2020 from https://en.wikipedia.org/wiki/Dosimetry 
16 External radiation dose quantities used in radiological protection, based on International Commission on 
Radiation Units and Measurements report 57. 
17 International Commission on Radiation Units and Measurements. See https://icru.org/ 

https://en.wikipedia.org/wiki/Dosimeter
https://www.remm.nlm.gov/radiation-dosimeters-dose-monitoring-worker-safety.htm
https://www.remm.nlm.gov/radiation-dosimeters-dose-monitoring-worker-safety.htm
https://www.icrp.org/
https://en.wikipedia.org/wiki/Dosimetry
https://icru.org/
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Representation of the main dose quantities used in radiation protection based partly on 
Mattson and Soderberg: "Dose Quantities and Units for Radiation", Ch2 of "Radiation 
protection in nuclear medicine" Springer Verlag 2013. That in turn is based on ICRU report 57. 
This final graphic also incorporates an image by Rensselaer Polytechnic Institute entitled VIP-
Man phantom developed by Dr. Xu and team at Rensselaer Polytechnic Institute in Troy, NY 
published in Wikimedia commons ref - Voxel Phantom - Visual Photographic Man (VIP-
Man).jpg18 
 
As per the Canadian Nuclear Safety Commission:19 
 

“The Radiation Protection Regulations require licensees to control doses to workers and 
to the public and to ascertain these doses. Licensees must use a licensed dosimetry 
service to measure doses when there is a reasonable probability that the effective 
annual dose to a nuclear energy worker (NEW) will exceed 5 millisieverts (mSv). Read 
more about dosimetry - INFO-0827: Introduction to Dosimetry (PDF).” 

 
Monitoring should include the following (not an exhaustive list): 
 

• An analysis of the individual's potential radiation exposure 
 

• The type of radiation source 
 

• The nature and duration of exposure 
 

• The quantity of radioactive material that will be handled at any one time 

IV.V. ADDITION OF WORDS “BY JOB CATEGORY”: 
 
The WCB has added the words “by job category” and “work” (to “practices”) to page 1, bullet 3 
of the proposed Guideline. The previous Guideline language was more expansive (with the 
exception of the words “are the same”) as it included equipment and practices versus the 
addition of the language “by job category”. The new language appears to narrow the 
application of the language to circumstances where it is “by job category where the equipment 
and work practices in use are likely the same as those in use when the reports were published.” 
This contrasts to when “the equipment and practices currently in use are the same as when the 
reports were published.”  
 

 
18 External radiation dose quantities used in radiological protection, based on International Commission on 
Radiation Units and Measurements report 57. 
19 Canadian Nuclear Safety Commission. See http://nuclearsafety.gc.ca/eng/resources/radiation/introduction-to-
radiation/protecting-workers.cfm 

http://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc3-6/l.cfm
http://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-203/20070918/P1TT3xt3.html#h-21
http://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-203/20070918/P1TT3xt3.html#h-21
https://www.nuclearsafety.gc.ca/pubs_catalogue/uploads/INFO-0827-Introduction-to-Dosimetry-e.pdf
http://nuclearsafety.gc.ca/eng/resources/radiation/introduction-to-radiation/protecting-workers.cfm
http://nuclearsafety.gc.ca/eng/resources/radiation/introduction-to-radiation/protecting-workers.cfm
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CUPE prefers to addition of the word “likely” to “the same” however (as opposed to the 
previous wording of “are the same”. This addition should remain in the proposed language). 
 
Figure 2: 
 

 
 
IV.VI. SAFETY CODE 32 VERSUS SAFETY CODE 35: 
 
Page 2, bullet 2 of the proposed Guidelines refers to the Addendum for Safety Code 32 (Safety 
Requirements and Guidance for Analytical X-Ray Equipment) as an example.20 Will Safety Code 
35 (Safety Procedures for the Installation, Use and Control of X-ray Equipment in Large Medical 
Radiological Facilities)21 and the other technical documents also be referred to and applied as 
applicable? Safety Code 32 from 1994 was used despite Safety Code 35 from 2008 being more 
recent. 
 
Figure 3: 
 

 
 
 
 

 
20 Health Canada. See https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/hecs-
sesc/pdf/pubs/radiation/94ehd-dhm186/94ehd-dhm186-eng.pdf 
21 Government of Canada. See https://www.canada.ca/en/health-canada/services/environmental-workplace-
health/reports-publications/radiation/safety-code-35-safety-procedures-installation-use-control-equipment-large-
medical-radiological-facilities-safety-code.html#int 

https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/hecs-sesc/pdf/pubs/radiation/94ehd-dhm186/94ehd-dhm186-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/hecs-sesc/pdf/pubs/radiation/94ehd-dhm186/94ehd-dhm186-eng.pdf
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/safety-code-35-safety-procedures-installation-use-control-equipment-large-medical-radiological-facilities-safety-code.html#int
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/safety-code-35-safety-procedures-installation-use-control-equipment-large-medical-radiological-facilities-safety-code.html#int
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/safety-code-35-safety-procedures-installation-use-control-equipment-large-medical-radiological-facilities-safety-code.html#int
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There are at least eight Health Canada Technical Reports and publications that may need to be 
referenced in the Guideline. These include the following:22 
 

• Radiation Emitting Devices Act 
 

• Safety Code 28: Radiation Protection in Veterinary Medicine 
 

• Safety Code 29: Requirements for the Safe Use of Baggage X-Ray Inspection Systems 
 

• Safety Code 30: Radiation Protection in Dentistry 
 

• Safety Code 32: Safety Requirements and Guidance or Analytical X-ray Equipment 
 

• Safety Code 33: Radiation Protection in Mammography 
 

• Safety Code 34: Radiation Protection and Safety for Industrial X-Ray Equipment 
 

• Safety Code 35: Safety Procedures for the Installation, Use and Control of X-ray 
Equipment in Large Medical Radiological Facilities 

 
IV.VII. REFERENCE TO EMPLOYER AS OPPOSED TO JOINT HEALTH AND SAFETY COMMITTEE: 
 
As per page 2, first bullet, the WCB added the words “an employer could determine that” as 
opposed to the Joint Health and Safety Committee (“JHSC”): 
 
Figure 4: 
 

 
 

While the Employer has ultimate responsibility and control over the workplace as per Part 2, 
Section 21,23 the JHSC should always be included in the process as per Section 36 of the 
Workers Compensation Act (partial excerpts): 

 
22 Radiation Safety Institute of Canada. See https://radiationsafety.ca/resources/regulatory-documents/ 
23 BC Workers Compensation Act. See https://www.worksafebc.com/en/law-policy/occupational-health-
safety/searchable-ohs-regulation/workers-compensation-act/part-2-occupational-health-and-
safety#SectionNumber:Part2Div4Sec21 

http://laws-lois.justice.gc.ca/eng/acts/R-1/index.html
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/91ehd-dhm151/index-eng.php
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/code-29/index-eng.php
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/99ehd-dhm177/index-eng.php
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/94ehd-dhm186/index-eng.php
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/safety-code_33-securite/index-eng.php
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/safety-code_34-securite/index-eng.php
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/safety-code_35-securite/index-eng.php
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/safety-code_35-securite/index-eng.php
https://radiationsafety.ca/resources/regulatory-documents/
https://www.worksafebc.com/en/law-policy/occupational-health-safety/searchable-ohs-regulation/workers-compensation-act/part-2-occupational-health-and-safety#SectionNumber:Part2Div4Sec21
https://www.worksafebc.com/en/law-policy/occupational-health-safety/searchable-ohs-regulation/workers-compensation-act/part-2-occupational-health-and-safety#SectionNumber:Part2Div4Sec21
https://www.worksafebc.com/en/law-policy/occupational-health-safety/searchable-ohs-regulation/workers-compensation-act/part-2-occupational-health-and-safety#SectionNumber:Part2Div4Sec21


13 
 

 
“36 Duties and functions of joint committee 
 
A joint committee has the following duties and functions in relation to its workplace: 

 
(a) to identify situations that may be unhealthy or unsafe for workers and advise on 
effective systems for responding to those situations; 

 
  … 
 

(c) to consult with workers and the employer on issues related to occupational health 
and safety and occupational environment; 

 
(d) to make recommendations to the employer and the workers for the improvement of 
the occupational health and safety and occupational environment of workers; 

 
  … 
 

(f) to advise the employer on programs and policies required under the regulations for 
the workplace and to monitor their effectiveness; 

 
(g) to advise the employer on proposed changes to the workplace, including significant 
proposed changes to equipment and machinery, or the work processes that may affect 
the health or safety of workers; 

 
(h) to ensure that accident investigations and regular inspections are carried out as 
required by the OHS provisions and the regulations; 
 
(i) to participate in inspections, investigations and inquiries as provided in the OHS 
provisions and the regulations; 

 
(j) to carry out any other duties and functions prescribed by regulation.” 

 
(Emphasis added (underlined and key terms with yellow highlighting) 

 
An Exposure Control Plan is a system of inquiry and investigation, which relates to health and 
safety issues and work processes related to ionizing radiation, which may lead to 
recommendations by the JHSC and subsequent monitoring for their effectiveness by the 
Employer. Adding the words “an employer could determine that” undermines the role of the 
JHSC.  
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V. CONCLUSION:    
    
Thank you for giving CUPE the opportunity to comment on the proposed changes.  
 
The Guidelines are an often overlooked area of change by stakeholders and the WCB despite 
being critical in the application and interpretation of the legislation and OHS Regulations. While 
Guidelines are not mandatory, anecdotal experience indicates the WCB frequently applies the 
Guidelines as if they are mandatory, similar to Practice Directives for compensation issues.   
 
CUPE reserves the right to respond to any additions or changes to the current Consultation and 
any changes to related Compensation Policy, Practice Directives, OHS Regulations, OHS Policies, 
OHS Guidelines, OHS Standards, Forms, etc.   
         
Respectfully submitted,    

    
Tom McKenna    
CUPE National Health and Safety Representative    
 
CC:       Paul Faoro, President, CUPE BC Division    

Trevor Davies, Secretary-Treasurer, CUPE BC Division    
Meena Brisard, BC Regional Director    
Leanne MacMillan, Acting CUPE National Director, Research, Job Evaluation and Health 
and Safety    
Rob Jandric, BC Assistant Regional Director    
Zoe Magnus, BC Assistant Regional Director  
Troy Winters, CUPE National Senior Officer, Health and Safety Representative   
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APPENDIX A: 
 

Dosimeter Equipment Category Description Advantages and Disadvantages 

Handheld survey meters 

Examples: 

 

 Geiger-Muller (G-M) detectors 
(see photo above), this category 
also includes some ion chambers, 
and scintillator-based handheld 
meters. 

 More photo examples of this 
category on REMM 

 Preventive Rad/Nuc Detection 
Equipment Categorization for 
Consequence Management 
(See page 16 for more photo 
examples of survey meters.) 

 Detect  surface contamination in 
the environment and on people 

 Low range: operate up to at least 
10 mR per hour 

 High range: designed to operate 
up to 1000 R per hour 

Advantages: 

 These meters have long been used for 
regulatory compliance of radiological 
or nuclear facilities. 

 Occupational workers are very familiar 
with their use. 

Limitations: 

 Requires training to understand the 
option to display more than one scale 
of units, AND which probe to use. 

Personal dosimeter 

Examples: 

 

 Small radiation monitor that is worn 
by an individual 

 Passively assesses accumulated 
personal dose equivalent 

 Usually processed outside the 
workplace after dose has been 
accumulated 

 Common individual dosimeters 
contain film, TLD,OSL, or direct-ion 
storage as the radiation detector 

Advantages: 

 Can record personal dose equivalent 
very accurately, at the position where 
it is worn  

 Some OSL dosimeters can be read 
using portable equipment, allowing 
readings in the field immediately after 
exiting the Hot Zone and before next 
mission assignment. 

 

https://www.remm.nlm.gov/civilian.htm#pancake
https://www.remm.nlm.gov/civilian.htm#pancake
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
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 More photo examples on REMM 

Limitations: 

 Only records accumulated exposures. 
Because it lacks real time display or 
alarm, it CANNOT prospectively help 
responders avoid dose of concern. 

Pocket ionization chamber 

Examples: in photo below older 
versions on top, newer version on 
bottom of photo below 

 

 More photo examples of 
dosimeters (ORAU - See page 
section for "pocket ionization 
chambers") 

 Small, strong, simple device worn 
by an individual  

 To read dose, look through device 
to see deflection of needle 

 Typically the size of a large writing 
pen 

 Options for monitoring various 
exposure ranges 

 Other names: quartz-fiber 
dosimeter, self-indicating pocket 
dosimeter, self-reading pocket 
dosimeter 

Advantages: 

 Can be read in the field in real time so 
user can avoid dose of concern 

 Minimal maintenance   
 Can operate without batteries 

Limitations:  

 Does not alarm 
 Must be charged before use  
 All dose readings must be recorded at 

the end of the single work period as 
device does not retain a record of the 
exposure 

 Can be difficult to read in the field, 
especially if user wearing respiratory 
PPE 

 May provide false reading if 
mechanically shocked  

 Must match specific device selected 
with possible dose range from 
exposure  to protect wearer safety 

Electronic personal dosimeter 
(EPD) 

Examples: 

 High range, alarming, active 
dosimeter, designed to be worn by 
occupational radiation workers 
in planned exposure 
situations, to measure personal 
dose equivalence for regulatory 
compliance, typically in industrial 
and medical settings 

 Displays dose AND dose rate 

Advantages: 

 Provides immediate information and 
alarm functions to help control 
exposure 

 Can function like a survey meter when 
displaying dose rate 

 

https://www.remm.nlm.gov/civilian.htm#personal
https://www.orau.org/ptp/collection/dosimeters/dosimeters.htm
https://www.orau.org/ptp/collection/dosimeters/dosimeters.htm
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 Preventive Rad/Nuc Detection 
Equipment Categorization for 
Consequence Management 
(See page 14 of this document for 
more photo examples of EPDs) 

 Some will alarm if either 
preset  threshold is exceeded 

 Typically use semiconductor 
detectors such as metal-oxide 
semiconductor field-effect transistor 

Limitations: 

 Some devices not suited for tough 
emergency response conditions 

 Some lack large displays, or loud 
enough alarm noise or strong enough 
vibration alarms 

 Because they are used for regulatory 
confirmation of occupational worker 
dose, ANSI standard requires that the 
user be unable to change key alarm 
and dose parameters that would make 
them more useful in an emergency 
response situation. 

 Standard requires measures up to 
dose rate of  100 rem per hour (1 Sv 
per hour) dose limit of 100 rem (1 Sv 
per hour), but some devices exceed 
this. 

Personal emergency radiation 
detectors (PERDs) and 
monitors 

Examples: 

 

 Preventive Rad/Nuc Detection 
Equipment Categorization for 

 An alarming personal radiation 
detector worn on the body to detect 
photons and alarm if preset 
thresholds for either exposure rate 
or accumulated dose are 
exceeded.       

 Designed to be used in harsh 
environments, with high exposure 
rates (>10 R per hour) for 
emergency response applications. 

 Appropriate device for responder 
dose monitoring and control 

Advantages 

 Is the preferred tool for responders 
because the device ranges allow use 
multiple response zones: Cold Zone, 
Hot Zone, and Dangerous-radiation 
Zone 

 Accuracy the same as EPD but the 
higher dose rate range [0.001 to 999 
R per hour (~10 micro Gy per hour to 
~10 Gy per hour)] ensures that the 
device will NOT be saturated in an 
emergency exposure situation. 

 Ruggedly engineered, with robust 
vibration and sound alarm thresholds 
adequate for emergency situations 

 Monitors are similar to detectors but 
may not meet certain ANSI standards 
for extended range or durability 

https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
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Consequence Management 
(See pages 13-14 for more photo 
examples.) 

 More photo examples of PERD 
monitors (Mirion Technologies, 
Inc.) 

Limitations 

 ANSI standard for PERDs only requires 
an effective dose-rate range down to 1 
mR per hour (1 micro Gy per hour) 
which may limit their use in the cold 
zone, although many devices have a 
larger effective range. 

Non-alarming PERDs 

Examples: RadTriage50Sensor® 
formerly known as SIRAD® 

 
(card details) 

 Typically a colorimetric card with a 
sensitive area that darkens or 
changes color with increasing dose 
from exposure 

 Provides a visual indication of 
exposure to the user 

 Designed to be worn or carried on 
user's body 

 Does NOT have an active alarm 

Advantages 

 Provide a visual indication of whether 
or not safety levels have been reached 
or exceeded, making them an 
appropriate back-up safety system to 
active monitoring with an alarm 

 Size of credit card, inexpensive, safe, 
robust in harsh circumstances 

Limitations 

 Not very sensitive and generally 
cannot demonstrate exposure below 1 
rem (10 mSV) 

 Does NOT alarm 
 Cannot alert the worker of hazardous 

conditions 
 May be difficult to interpret 

Personal radiation detectors 
(PRDs) 

Examples: 

 Similar in appearance to electronic 
dosimeters 

 Used to detect low levels of 
radiation for law-enforcement 
activities 

 Developed to help find and interdict 
potential radiological or nuclear 
terrorism threats  and identify 
radioactive material out of 
regulatory control 

Advantages 

 Can alert the wearer to any 
unexpected, low levels of nearby 
radiation, including levels near 
background 

 Potentially useful during emergency 
response for activities OUTSIDE the 
Hot Zone 

 

https://www.osti.gov/biblio/1366955
https://www.mirion.com/products/ultraradiac-plus-personal-radiation-monitor
https://www.mirion.com/products/ultraradiac-plus-personal-radiation-monitor
https://www.nukepills.com/radiation-detector/
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 Preventive Rad/Nuc Detection 
Equipment Categorization for 
Consequence Management 
(See page 11 for more photo 
examples of PRDs.) 

 Primarily used by law-enforcement 
agencies 

Limitations 

 ANSI standard for this device does not 
have a requirement for tracking 
integrated exposure over time, 
although some manufacturers add this 
option. 

 ANSI standard only requires an 
exposure rate range up to 2mR per 
hour (~20 micro Gy per hour), which 
is a low range; therefore, these 
devices often "saturate" a relatively 
low radiation levels and cannot be 
used in the higher dose response 
zones such as the Hot Zone or 
Dangerous-radiation Zone. 

Extended range personal 
radiation detectors (ER-PRDs) 

Examples: 

 

 Preventive Rad/Nuc Detection 
Equipment Categorization for 
Consequence Management 
(See page 12 for more photo 
examples.) 

 More photo examples of ER-
PRD (ThermoFisher Scientific - 
RadEye device) 

 PRD with dual detector system that 
allows PRD to have an extended 
(high) dose-rate range without 
sacrificing the low dose-rate 
sensitivity 

 In addition to sensitive crystal or 
plastic scintillators, these devices 
may have a second, less sensitive 
detector such as a small G-M or 
solid-state detector 

Advantages 

 If the ER-PRD is designed to track 
exposure rate AND total exposure 
during wear time, it would be 
appropriate for responder protection 
and monitoring in the Hot Zone. 

 If the device can support exposure 
rates up to 500 R per hour (~5 Gy per 
hour), it would be appropriate for the 
Dangerous-radiation Zone. 

 This could be a reasonable tool for 
both general public safety and security 
applications. 

Limitations 

 Alarm set points must be changed to 
match the needs of the mission or task 

 Alarms set points for PRD use (low 
dose end), would not be appropriate 
for emergency response operations 

https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.thermofisher.com/order/catalog/product/4250671
https://www.thermofisher.com/order/catalog/product/4250671
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when dose from exposure could be in 
higher ranges. 

Radioisotope identification 
device (RIID) 

Examples: 

 

 Preventive Rad/Nuc Detection 
Equipment Categorization for 
Consequence Management 
(See page 15 for more photo 
examples of RIIDs.) 

 Developed to help search for and 
identify radioactive material in the 
field using gamma-ray 
spectroscopy 

 Used by law-enforcement and 
HAZMAT agencies. 

 For the Preventive Rad/Nuke 
Detection mission, hand held RIIDs 
can be used either as the primary 
search (detection) device to survey 
pedestrians, packages, cargo and 
motor vehicles for contraband 
material OR as a secondary search 
device for verifying and 
characterizing alarms from fixed 
detectors or PRDs. 

 For the public safety mission, 
RIID's ability to identify the 
radionuclide can help inform proper 
response protocols and safety 
considerations. 

 These devices require high quality 
scintillator or solid-sate detectors to 
discriminate different gamma-ray 
energies, detectors such as HPGe, 
NaI(TI), etc. 

 Complex, expensive devices 

Advantages 

 Can alert the wearer to any 
unexpected, low levels of nearby 
radiation 

 Useful in emergency response 
operations OUTSIDE the Hot Zone 

 Identifying the detected radionuclide 
could help determine if any altered 
controls (dose or dose rate or PPE) are 
needed for responder safety. 

 Can be programmed to provide dose 
estimates 

Limitations 

 ANSI standard does NOT require 
ability to track integrated 
(accumulated) dose from exposure, 
although some devices have this 
capacity 

 ANSI standard only requires an 
exposure rate range up to 2 mR per 
hour (~20 microGy per hour), a low 
dose rate. Therefore, with this 
sensitivity, these devices often 
"saturate" at relatively low radiation 
levels, making them NOT useful in the 
Hot Zone or Dangerous-radiation 
Zone. 

 

Source: Table above adapted from 2 documents: 

• Guidance for Emergency Response Dosimetry (NCRP Report 179, Bethesda, MD, 
2017. See table 4.2, pages 29-32) 

https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://ncrponline.org/shop/reports/report-no-179-guidance-for-emergency-response-dosimetry-2017/
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• Preventive Rad/Nuc Detection Equipment Categorization for Consequence 
Management (LLNL-TR-731941, Feb 2016) 

Abbreviations: R = roentgens; Gy =  gray ; Sv = sieverts 
TLD: thermo luminsecent dosimeter; OSL: optically stimulated luminescence 
ANSI Standard  - American National Standards Institute 

Radiation emergency worker: those who would be called upon to assist with the response 
to a radiation incident even though their regular job does NOT expose them to levels of 
radiation higher than normal background radiation 

Traditional radiation workers: those whose occupations involve exposure to radiation and 
who are part of an occupational radiation dose monitoring and protection program 

Radiation Zones are defined by the measurement of R in air at the perimeter of a zone; it 
could be "hotter" inside the perimeter line. isodose maps are created, and they are similar to 
maps with isobars or isotherms. See REMM graphic. This graphic relates to fallout after 
an IND but these zones could be defined in other kinds of incidents. 

Outdoor Radiation Zones as defined by  NCRP: Dangerous Radiation Zone: >10 R/h 
(>0.1 Sv/h); Hot zone >10 mR/h (>0.1 mSv/h);  Cold zone:  < 10 mR/h (<0.1 mSv/h) 
beyond this perimeter. Other organizations have different names for these radiation zones, 
as noted on REMM: 

• Radiation Control Zones and Perimeters Recommended by Various Agencies for 
Responding to Radiological Emergencies 

• Damage Zones, Radiations Zones and Likely Rescue Activities After a Nuclear 
Detonation: Table 

• Time Sequenced Size of Dangerous Fallout Zone and 0.01 R/Hour Boundary After a 
Hypothetical 10kT Nuclear Detonation at Ground Level 
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https://www.osti.gov/biblio/1366955
https://www.osti.gov/biblio/1366955
https://www.ansi.org/
https://www.remm.nlm.gov/fallout_shrinks.htm
https://www.remm.nlm.gov/nuclearexplosion.htm
https://www.remm.nlm.gov/zones_radincident.htm
https://www.remm.nlm.gov/zones_radincident.htm
https://www.remm.nlm.gov/zoned_approach_table.htm
https://www.remm.nlm.gov/zoned_approach_table.htm
https://www.remm.nlm.gov/zones_timesequence.htm
https://www.remm.nlm.gov/zones_timesequence.htm
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