
Federal and Provincial Regulations Federal and Provincial Regulations 
for Xfor X--Ray Emitting EquipmentsRay Emitting Equipments

C. C. JanickiJanicki
MUHCMUHC

20042004



OutlineOutline

Radiation Emitting Device (RED) Act & Radiation Emitting Device (RED) Act & 
RegulationsRegulations
Canada Safety CodesCanada Safety Codes
Provincial dose limits for XProvincial dose limits for X--RaysRays
Provincial (Quebec) Regulations for XProvincial (Quebec) Regulations for X--RaysRays
Radiological IssuesRadiological Issues
–– XX--Ray exposure and pregnancy Ray exposure and pregnancy 
–– Dose reduction in fluoroscopyDose reduction in fluoroscopy
–– Dose reduction in CTDose reduction in CT



RED Act & RegulationsRED Act & Regulations



RED Act & RegulationsRED Act & Regulations

The Radiation Emitting Devices (RED) Act governs the sale, lease 
and import of certain radiation emitting devices used for medical and 
industrial purposes or by consumers. 

The Act sets safety performance standards for the sale, lease, 
import, labelling, packaging, and advertising of radiation emitting 
devices to ensure that workers and the public are not placed at risk. 



RED Act & RegulationsRED Act & Regulations

Manufacturers and importers are required to notify the Minister if a 
device does not comply with the regulations or creates a risk to any 
person. 

In addition, a series of voluntary safety codes that apply to radiation 
emitting devices in the workplace have been developed to provide
guidance to employers. 



RED Act & RegulationsRED Act & Regulations

The Radiation Emitting Devices Regulations prescribe safety 
performance and labeling that govern the design, construction and 
functioning of certain classes of radiation emitting devices. 

All radiation emitting devices must meet the general provisions of the 
Radiation Emitting Devices (RED) Act, regardless whether or not they 
are subject to specific regulations. 

The text of the RED Act and RED Regulations can be found on the Web 
site of the Department of Justice Canada at
http://laws.justice.gc.ca/en/R-1





RED Regulations
Part XII : Diagnostic X-ray Equipment

Information
radiation safety procedures, maintenance instructions, X-Ray tube specifications 
(focal spot sizes, cooling curves, ratings, operating ranges, etc ...  

Labelling  
X-ray warning symbol, X-ray generator and tube (name, manufacturer, model, 
serial, date, country, filtration in mm of Al) 

Construction Standards
Control panel (warning lights, exposure control indicator, mechanism to initiate 
and terminate irradiation, emergency stop switch,  radiation filters, beam limiting 
devices, etc ...

Functioning Standards



The X-ray warning symbol must 

(a) be displayed in two contrasting colours; 
(b) be visible and identifiable from a distance of 1 m; 
(c) be at least 2 cm high and at least 2 cm wide; 
(d) bear the words "CAUTION: X-RAYS —
ATTENTION : RAYONS X"; and 
(e) conform to 
(i) the following diagram: 

or 

(ii) symbol 03-03 in the report of the International
Electrotechnical Commission entitled Graphical 
symbols for electrical equipment in medical practice, 
Publication 878, 1988, illustrated as follows: 



MINIMUM HALF-VALUE LAYER OF ALUMINUM  

 
 
 
 
Item 

Column 1 
 
 
Operating Range for  
Normal Use (kV) 

Column 2 
 
 
X-ray Tube Voltage (kV) 

Column 3 
 
Half-value 
Layer of  
Aluminum (mm)

1. 50 or less (a) 30 0.3  
    (b) 40 0.4  
    (c) 50  0.5  
2. 50 or more but not more than 70 (a) 50  1.2  
   (b) 60  1.3  
   (c) 70 1.5  
3. 70 or more (a) 70 2.1  
    (b) 80 2.3  
    (c) 90  2.5 
    (d) 100  2.7 
    (e) 110  3.0  
    (f) 120  3.2  
    (g) 130  3.5  
    (h) 140  3.8  
    (i) 150  4.1  
 



MAXIMUM DEVIATION OF LOADING FACTORS  

 
 
 
 
Item 

Column 1 
 
 
 
Loading Factor 

Column 2 
 
 
Maximum Deviation from the Selected 
Value 

1. X-ray tube voltage of mammography equipment 5% 
2. X-ray tube voltage of non-mammography 

equipment 
10% 

3. Irradiation time 10% plus 1 ms 
4. X-ray tube current 20% 
5. Current time product 10% plus 0.2 mAs 
 



MAXIMUM AIR KERMA OR EXPOSURE RATE OF RADIOSCOPIC EQUIPMENT, OTHER THAN 
WHEN IT IS RECORDING IMAGES  

 
 
 
Item 

Column 1 
 
 
Feature 

Column 2 
 
Maximum 
Air  
Kerma 
Rate 

Column 3 
 
Maximum  
Exposure 
Rate 

1. Not equipped with an automatic intensity control 50 
mGy/min 

5.75 R/min 

2. Equipped with an automatic intensity control 100 
mGy/min 

11.5 R/min 

3. Equipped with both an automatic intensity control and a high-level 
irradiation control when the latter is activated 

150 
mGy/min 

17.25 R/min

 

29. (1) The leakage radiation from the X-ray source assembly of diagnostic X-ray equipment 
must not exceed an air kerma rate of 1.0 mGy/h or an exposure rate of 115 mR/h when the 
equipment is operated at the nominal X-ray tube conditions of loading that correspond to the 
maximum specified energy input in one hour. 



Canada Safety CodesCanada Safety Codes



Safety Codes and Guidelines within the x-ray 
and non-ionizing sections 

•Safety Code 6. Limits of Human Exposure to Radiofrequency Electromagnetic Fields in the 
Frequency Range from 3 kHz to 300 GHz, 1999, 75 p. 
•Safety Code 20A. X-Ray Equipment in Medical Diagnosis Part A: Recommended 
Safety Procedures for Installation and Use, 1980, 101 p. 
•Safety Code 23. Guidelines for the Safe Use of Ultrasound: Part I - Medical and 
Paramedical Applications, 1989, 62 p. 
•Safety Code 24. Guidelines for the Safe Use of Ultrasound: Part II - Industrial and 
Commercial Applications, 1991, 44 p. 
•Safety Code 25. Short-Wave Diathermy Guidelines for Limited Radiofrequency Exposure, 
1983, 19 p. 
•Safety Code 26. Guidelines on Exposure to Electromagnetic Fields from Magnetic 
Resonance Clinical Systems, 1987, 20 p. 
•Safety Code 27. Requirements for Industrial X-Ray Equipment Use and Installation, 1987, 
51 p. 
•Safety Code 28. Radiation Protection in Veterinary Medicine, 1991, 38 p. 
•Safety Code 29. Requirements for the Safe Use of Baggage X-Ray Inspection Systems, 
1993, 25 p. 



Safety Codes and Guidelines within the x-ray 
and non-ionizing sections 

•Safety Code 30. Radiation Protection in Dentistry, 1994, 86 p. 
•Safety Code 31. Radiation Protection in Computed tomography Installations, 1994, 
43 p. 
•Safety Code 32. Safety Requirements and Guidance for Analytical X-Ray Equipment, 
1994, 33 p. 
•Safety Code 33. Radiation Protection in Mammography, 1995, 85 p.
•Diagnostic X-Ray Equipment Compliance and Facility Survey, 1994, 98 p. Price: $12.95 
•Radiation Safety for Baggage X-Ray Inspection Systems (Manual), 1994, 81 p. Price: 
$15.95 
•National Guidelines for Environmental Noise Control, 1989, 82 p.

Consumer and Clinical Radiation Protection Bureau at 
http://www.hc-sc.gc.ca/hecs-sesc/ccrpb/index.htm



Safety Code 6



Ultrasound Radiation Warning Sign 

Safety Code 23



CAUTION X-RAYS

ATTENTION RAYONS X

X-Ray Radiation Warning Sign 

Safety Code 20A



Safety Code 20A. X-Ray Equipment in Medical Diagnosis Part A



Safety Code 20A. X-Ray Equipment in Medical Diagnosis Part A



Safety Code 20A. X-Ray Equipment in Medical Diagnosis Part A



Safety Code 20A. X-Ray Equipment in Medical Diagnosis Part A



Safety Code 20A. X-Ray Equipment in Medical Diagnosis Part A



Safety Code 20A. X-Ray Equipment in Medical Diagnosis Part A



Provincial dose limits for XProvincial dose limits for X--RaysRays



X-ray equipment not capable of producing nuclear energy 
(nuclear reactions) does not fall under the CNSC jurisdiction.



























Provincial Regulations for Radiology 
Laboratories (Quebec)



c. L-0.2, r.1

Regulation respecting the application of the Public Health Protection Act

An Act respecting medical laboratories, organ, tissue, gamete and 
embryo conservation, ambulance services and the disposal of 
human bodies

(R.S.Q., c. L-0.2, s. 69)

This Act was formerly entitled :"Public Health Protection Act". The title of 
the Act was replaced by section 149 of chapter 60 of the statutes of 
2001.

Provincial Regulations (Quebec)

(Quebec Government)



(t)      «general diagnostic radiology laboratory»: a laboratory where every kind 
of diagnostic radiology examination is carried out;

(u)      «specific diagnostic radiology laboratory»: a laboratory where only 
diagnostic radiology examinations specifically related to the exercise of the 
profession of the permit holder are carried out;

(v)      «x-rays»: electromagnetic ionizing radiation produced by the interaction 
of electrons with a heavy metal target;

2.   Definitions: In this Regulation, unless the context indicates a 
different meaning, the following words and expressions mean: 

Provincial Regulations (Quebec)



CHAPTER  I  :  RETURNS OF BIRTH, MARRIAGE AND DEATH

CHAPTER  II  :  DISEASES

CHAPTER  III  :  CONDITIONS OF PREPARATION, EMBALMING, CREMATION, OR INCINERATION OF 
DECEASED PERSONS, THE PERSONS WHO MAY CONDUCT SUCH OPERATIONS AND THE 
PLACES WHERE THEY MAY BE CARRIED ON

CHAPTER  IV  :  DISINFECTION, CONTAGION IN BODIES

CHAPTER  V  :  DETERMINATION OF CERTAIN PREMISES, FOREST CAMPS OR TEMPORARY 
INSTALLATIONS AT PLACES WITHOUT ACCESS TO INSTITUTIONS WHERE CURRENT 
HEALTH SERVICES MUST BE RENDERED

An Act respecting medical laboratories, organ, tissue, gamete and embryo 
conservation, ambulance services and the disposal of human bodies
(R.S.Q., c. L-0.2, s. 69)

CHAPTER  VI  :  TERMS AND CONDITIONS OF ISSUE OF AUTHORIZATIONS FOR THE 
TRANSPORTING OF DECEASED PERSONS

CHAPTER  VII  :  CONDITIONS FOR ISSUANCE OF PERMITS

CHAPTER  VIII  :  STANDARDS GOVERNING THE EQUIPMENT, TECHNICAL OPERATION AND 
SANITARY CONDITION OF LABORATORIES AND THE QUALIFICATIONS OF THE STAFF 
EMPLOYED THEREIN

CHAPTER  IX  :  STANDARDS GOVERNING THE EQUIPMENT, OPERATION AND FUNCTIONING 
OF AMBULANCE SERVICES, THE PREMISES IN WHICH SUCH OPERATIONS ARE TO BE 
CONDUCTED AND THE QUALIFICATIONS OF THE STAFF EMPLOYED



DIVISION  II

DIAGNOSTIC RADIOLOGY LABORATORY

143.   For the purposes of this Division, the following words and expressions mean:

(a)      «person directly assigned to work under x-rays»: a person who works in a 
controlled zone;

(b)      «staff»: every person working in a diagnostic radiology laboratory;

(c)      «person not directly assigned to work under x-rays»: a person who, exposed in the 
course of professional activities to x-rays, does not usually work in a controlled zone;

(d)      «physicist»: a person holding an undergraduate degree in physics or the 
equivalent and competent in radiation protection;

(e)      «controlled zone»: those zones of the laboratory within which workers are liable to 
receive dose equivalents superior to the maximum permissible dose equivalents 
established in Schedule 8 for persons not directly assigned to work under x-rays.

R.R.Q., 1981, c. P-35, r. 1, s. 143.

An Act respecting medical laboratories, organ, tissue, gamete and embryo 
conservation, ambulance services and the disposal of human bodies
(R.S.Q., c. L-0.2, s. 69)



§ 1.  Equipment

144.   The equipment utilized in a diagnostic radiology laboratory must be kept in 
good operating condition to ensure the protection of the patient and staff at all times.

R.R.Q., 1981, c. P-35, r. 1, s. 144.

145.   An equipment file must be opened and contain the following information with 
respect to each x-ray machine:

(a)      identification of the machine: the name of the manufacturer, the serial number and 
the number of x-ray tubes;

(b)      identification of the image recording devices;

(c)      a plan of the laboratory indicating the shielding specifications of the walls, floors, 
ceiling, doors and windows as well as the location of the controlled zone, the control booth, 
the image recording devices, the cassette pass-boxes, the doors and the windows;

(d)      a plan of the rooms above, below and adjacent to the laboratory as well as the 
nature of occupancy and use of such rooms and of neighbouring rooms;

(e)      the primary beam orientations used and the total filtration of the x-ray tubes;

(f)      the date of the inspections provided for in sections 146, 147 and 149, the results 
obtained, the signature of the physicist who carried out the inspections and the report 
contemplated in section 150.



146.   When an x-ray machine is installed, a notice containing the name of the 
manufacturer, the model designation and the serial number of such machine must be 
forwarded to the Minister. Moreover, the shielding and the machine must be inspected 
by a physicist before operating such machine.

147. When there is an alteration made in the shielding, in the x-ray machine or in the 
latter's use, the shielding and the machine must be inspected by a physicist before 
operating such machine.

148. When there is an alteration made in the shielding, in the x-ray machine or in the 
latter's use, the equipment file prescribed in section 145 must be updated and indicate the 
alterations made.

149.   An inspection of the shielding, the calibration of each x-ray machine and the 
safety of the installations must be carried out every 2 years by a physicist.

However, the said inspection must be carried out every 3 years in the case of a specific 
diagnostic radiology laboratory in dentistry.

150.   A physicist who, during an inspection carried out under section 146, 147 or 149, 
observes that the shielding, the controlled zone, the x-ray machine or the installation, 
calibration or use of the latter is not in conformity with this Division must immediately 
advise thereof the holder of the permit. The latter must advise the staff if there is any 
danger that they may be exposed to dose equivalents greater than those fixed in Schedule 
8 and take the necessary corrective measures immediately.

Within 5 days of such inspections, the physicist must forward a written report of his 
observations to the holder of the permit.



§ 4.  Protection of staff

180. The holder of a permit must delimit a controlled zone around a radiation source. 
Access to this zone must be indicated by a signalling system.

181. The holder of a permit must ensure that every person directly assigned to work 
under x-rays sign, prior to being assigned to such work, a document by which that 
person agrees to work in controlled zones.

182. The holder of a permit must make available to a person directly assigned to 
work under x-rays a dosimeter which enables the monitoring of the cumulative x-
ray doses to which he is exposed.

83. The cumulative x-ray dose equivalents received by the staff must not exceed 
those set out in Schedule 8.

184. When a staff member receives x-ray dose equivalents of 25 millirems or higher per 
week, the holder of a diagnostic radiology laboratory permit must see to it that a study be 
carried out in order to determine the causes of such exposure and ensure that it is 
lowered.



§ 5. Protection of persons examined by means of x-rays

193. Except in dental radiography, the operator of an x-ray machine must ensure that 
lead shields protect the gonads of persons of an age of reproductive capacity unless 
such shields interfere with the primary purpose of the examination.
Except in dental radiography, the operator of an x-ray machine must ensure that the cone 
of the radiation beam protects the epiphyses of children and the gonads of persons of an 
age of reproductive capacity.

194. In dental radiography, the operator of an x-ray machine must ensure that the 
person exposed to radiation is covered with a protective apron in conformity with the 
specifications of subparagraph a of section 186.



§ 6.  Shielding

195. A diagnostic radiology laboratory must be designed and equipped, the walls, floor, 
ceiling, doors and windows of such laboratory must be shielded in a manner so that:

(a)      a person who is directly assigned to work under x-rays shall not experience an 
exposure rate of more than 100 millirems per week; and

(b)      a person who is not directly assigned to work under x-rays shall not 
experience an exposure rate of more than 10 millirems per week.

Such shielding is calculated in accordance with the method prescribed in Schedule 9.

196. When shielding is installed, the holder of a diagnostic radiology laboratory permit must 
ensure that a physicist verifies such shielding before the sealing of the barriers of the 
laboratory.

197. The shielding of the walls, floor, ceiling, doors and windows of a diagnostic radiology 
laboratory must constitute an uninterrupted protective screen.

198.   Radiographic films must not be exposed to irradiation greater than 0,2 milliroentgens
during the storage period.

Such shielding is calculated in accordance with the method prescribed in Schedule 9.



MAXIMUM PERMISSIBLE DOSE (MPD) EQUIVALENTS (Quebec)

Table 1:  Maximum permissible radiation dose (MPD)  equivalents, excluding doses received for medical and 
paramedical purposes and natural background radiation, for:

1) persons of 16 and 17 years of age directly assigned to work under x-rays;

2) persons not directly assigned to work under x-rays;

3) members of the public.



Table 2  :  Maximum permissible dose (MPD) equivalents of  radiation for persons of 18 years of 
age and over  who are directly assigned to work under x-rays excluding doses received for 
medical and para-medical purposes and natural background radiation.

MAXIMUM PERMISSIBLE DOSE (MPD) EQUIVALENTS (Quebec)



MAXIMUM PERMISSIBLE DOSE (MPD) EQUIVALENTS

Table 3  :  Maximum permissible dose (MPD) equivalents of radiation for women of 
reproductive capacity assigned to work under x-rays excluding doses received for medical and
para-medical purposes and natural background radiation. 



CNSC Effective Dose Limits vs Provincial limits (Quebec)

50

Qc X-Ray 
workers

NA+

NA++

5

+dose to the abdomen must not exceed 2 mSv over a 2-week period
++ dose to abdomen must not exceed 15 mSv per year

*NEW or Radiation (X-Ray) workers



CNSC Equivalent Dose Limits vs Provincial limits (Quebec)

*NEW or Radiation (X-Ray) workers

*

*

*

300

Quebec
X-Ray 
workers

750

50

5

30

75



FORM TO BE SIGNED BY THE FEMALE STAFF OF A DIAGNOSTIC RADIOLOGY 
LABORATORY, SECTION 189 

I acknowledge having taken cognizance of the limits of exposure to x-rays as 
provided for in Table 3 of Schedule 8 reproduced below. 

These MPD exclude doses received for medical and  para-medical purposes and 

natural background  radiation. 

  * The dose to the abdomen must not exceed 0,2 rem  over a 2-week period and, 

if the woman is pregnant, such dose must not exceed 1,5 rem per year. 

  

 I undertake to advise the permit holder or any  pregnancy. 

  

name of employee .................................................... 

signature of employee  .................................................... 

date   .................................................... 

                 

name of permit holder  .................................................... 

signature of permit holder  ......………………………………. 

date ………………………………………… 

  

        This form must be filed with the employee's record. 
 
 



Table 3 of Schedule 8 



c. S-5, r.3.01

Organization and Management of Institutions Regulation

An Act respecting health services and social services

(R.S.Q., c. S-5, ss. 7, 18.1, 18.2, 70, 70.1, 71.3, 94, 102, 130 and 173 par. a, 
b, c, c.1, e, f, i, j, j.1, k, l, q and r)

O.C. 1320-84; S.Q., 1992, c. 21, s. 375.

DIVISION  II

HYGIENE AND SAFETY

11.   An institution using appliances emitting radiation shall put into practice methods of 
controlling the use of appliances, such as those prescribed by the Regulation respecting 
the application of the Public Health Protection Act (c. P-35, r. 1).

An institution using radioactive substances shall comply with the Atomic Energy Control 
Regulations (C.R.C., c. 365).



For workers (technologists, nurses, ...):

Commission de la santé et de la sécurité au travail (CSST) can 
remove worker from work 

For professionals (doctors):

CSST regulation applies

Hospital Professional Service Directorate can issue summons and 
review work practices (Hospital Internal policies)

In private clinics, Health Ministry can revoque permits

What to do when dose limits are exceeded (Quebec) ?







Radiological Issues:
X-ray Exposure and Pregnancy



Average Radiation Dose to an Unborn Child from X-ray Procedures
http://www.hc-sc.gc.ca/english/iyh/medical/x_rays.html







Radiological Issues:
Dose reduction in CT
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