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DNSR article – CNSC Expectations for Licensee Response During 
Skin Contamination Events 

 

This article describes the Directorate of Nuclear Substance Regulation’s (DNSR) expectations for 

licensee response to skin contamination incidents. Experience gained over the past several years has 
shown that most skin contamination incidents, if detected promptly, actually result in relatively low 
extremity doses. Consequently, continued reporting of incidents which do not result in a significant dose 
would be unnecessarily burdensome for both licensees and the regulator. As a result, the DNSR is 
implementing a revised reporting scheme: only incidents in which the dose exceeds 10 percent of the 
corresponding dose limit must be reported to the licensing officer. In addition, this article provides a 
standardized method for evaluating skin dose, including detection screening levels to assist licensees in 
evaluating whether or not a particular incident must be reported. 

Irrespective of the requirement to report, all licensees are required to document, record and 
investigate every skin contamination event to ensure work practices are optimized and to minimize 
the probability of repeat occurrences.  

SPECIAL PRECAUTION: with the increased use of alpha emitters (such as Ac-225), extra 
precaution must be taken to avoid skin contamination. Alpha emitting contamination with energies 
above 7 MeV will yield a significant dose to the skin when the standard epidermis thickness of 70 
μm is considered. If any count rate above background is detected on the skin after handling an 
alpha emitter, the steps to calculate the dose prescribed in this guide must be followed. 

Response to skin contamination events can be divided into three parts:  

• Phase 1 – Measuring the contamination and decontaminating the skin 
• Phase 2 – Calculating the skin dose 
• Phase 3 – Reporting to the CNSC, if necessary 

Reporting skin contamination events to the CNSC is only required for the following circumstances: 

1. If a nuclear energy worker (NEW) was calculated to have received an extremity (skin) dose above 
50 mSv. 

2. If a Non-NEW was calculated to have received an extremity (skin) dose above 5 mSv.  

The flow diagrams and appendices on the following pages provide step-by-step instructions on how to 
respond to skin contamination events.  

Please contact your licensing officer if you have any questions regarding your regulatory requirements for 
event response and event reporting.  
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To apply the screening levels in Phase 1, the 
occurrence and timing of the skin contamination 
event must be known, with the initial 
measurement made immediately following the 
event, and subsequent measurements made 
immediately following decontamination attempts. 

If the timing of the skin contamination event is not 
known, or if a significant amount of time has 
elapsed between the contamination event and the 
first measurement (more than 30 minutes), a 
conservative assumption with respect to the time 
of the event must be made and the skin dose must 
be calculated using the method described in Phase 
2, based on the count rates measured in Phase 1. 
To establish the value T (hours) associated with the 
first measurement, add the elapsed time between 
the first and second measurement with the 
estimated elapsed time (hours) between the 
contamination event and the first measurement. 

PHASE 1 - MEASURING THE 
CONTAMINATION 

Measure & record NET count rate 
(counts per minute - CPM) and time 

Is NET CPM above zero? 

No need for immediate 
decontamination 

Decontaminate 

Measure and record  
NET CPM and time 

Repeat decontamination 

Were the initial NET CPM and 
final NET CPM below 10,000 and 

500 respectively and recorded 
within 1 hour of each other? 

No requirement to explicitly 
calculate skin dose. 

Worst case is below 50 mSv. 
Go directly to Phase 3. 

Skin dose must be calculated. 
Go to Phase 2. 

Is the individual a NEW? 

N Y 

Y
e
s 

N 

Y 

N 

Measure & record NET CPM 
& time. Is the CPM still 

decreasing? 

Y 

N 

Is there an alpha emitter? 
Y
e
s 

N 
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Was the final NET CPM zero? 

Sum the doses for all 
measurements & intervals. 

PHASE 2 - CALCULATING THE 
SKIN DOSE 

Background: the average count rate measured by 
the instrument used to quantify the contamination 
as measured in a low dose rate area where nuclear 
substances are not used or stored.  
 
NET CPM: the average count rate, in counts per 
minute, measured directly over the affected skin 
(as close as possible without touching), minus the 
background count rate, ideally measured in a low 
dose rate area. 
 
A: Affected skin surface area (cm

2
) or probe active 

surface area if skin is evenly contaminated over a 
larger area than the probe. If A is unknown, 

assume a conservative 1 cm
2
.  

 
E: Instrument efficiency (e.g., Tc-99m with GM 
pancake – 0.008) 
 
DCF: Dose conversion factor (µSv/h per Bq/cm

2
e.g., 

0.17 for Tc-99m*) 
 
T1/2: Half-life (hours e.g., 6.02 for Tc-99m) 
 
T: Time (hours) elapsed between current 
measurement and subsequent measurement 

N 

Y 

PHASE 3 - REPORTING 
TO THE CNSC 

Was the individual a NEW? Was the calculated dose 
above 50 mSv? 

Was the calculated dose 
above 5 mSv? 

No requirement to report to 
the CNSC.  

Y
e

N 

Y
e

Y 

N 

Document, record and investigate every 
skin contamination event to ensure work 
practices are optimized and to minimize 

the probability of repeat occurrences. 
 

Report immediately to the 
CNSC. 

For a NEW with a file in the NDR, include a 
dose change request. 

Determine Bq/cm2 for each 
measurement: 

 

Determine dose (µSv) for each 
measurement and time interval: 

 

Determine dose (µSv) for the 
last time interval to infinity: 
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Appendix 1 – Flow diagram assumptions 
 

1. Any measurement of contamination on the skin should be immediately washed. 

2. The skin dose must be calculated whenever the incident involves a non-NEW. 

3. The calculated skin dose threshold above which immediate reporting to the CNSC is required is 
50 mSv for a NEW and 5 mSv for a non-NEW. 

4. The worst-case skin dose resulting from a 10,000 CPM NET measurement followed by a 500 CPM 

NET measurement after decontamination within one hour is approximately 42.2 mSv (Ga-67* 

measured with a pancake meter over 1 cm2, skin decontamination unsuccessful beyond the 

500 CPM, and a 27-day exposure). Consequently, the default screening level(s) for which the 

ascertaining of dose for a NEW is not required is (alpha emitters excepted):  

• Less than 10 000 CPM NET (167 CPS) on the initial measurement AND 500 CPM NET 

(8.3 CPS) on the subsequent measurement after decontamination efforts when both 

measurements are taken within one hour of each other  

OR 

• Less than 500 CPM NET (8.3 CPS) if only one measurement is taken 

5. These default values were established based on a worst-case combination of isotope and detector. 

Note that, as illustrated in appendix 2, at these count rates, the dose incurred from isotopes other 

than Ga-67 would be much less than 50 mSv. 

6. Licensees may choose to establish their own screening thresholds for reporting based on the 

isotopes they use and detection efficiency of their contamination monitors for those isotopes. In 

general, this would be expected to increase the count rates, at which reporting is required. Licensees 

who wish to adopt this approach must submit their evaluation of the screening levels to the CNSC 

for review prior to implementation. 

 
* For access to skin dose conversion factors for both the palms of the hand (and soles of feet) and the 
skin for the rest of the body, please consult the CNSC’s Radionuclide Information Booklet at: 
https://www.cnsc-ccsn.gc.ca/eng/resources/radiation/radionuclide-information/ 
 
Note: Equivalent skin doses that have been ascertained to be above 50 mSv should result in the licensee 
submitting a dose change request to the CNSC on behalf of the affected individual to facilitate the 
addition of the equivalent dose to the skin to their dose of record in the National Dose Registry 


