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[bookmark: _Toc291837853][bookmark: _Ref298332627][bookmark: _Toc482274465][bookmark: _Toc110440555]X-ray Radiation Safety at XYZ Corporation
[bookmark: _Toc291837854][bookmark: _Toc482274466][bookmark: _Toc110440556]Introduction
XYZ Corporation is committed to providing a safe working environment for all its employees. The company recognizes that it has a responsibility to establish and uphold standards for the maintenance of its facilities and equipment. It accepts responsibility for providing protection, training, and other resources to promote employee safety on the job.
Occupational health and safety, including occupational exposure to X-rays of energies less than 1 MeV, are under provincial/territorial jurisdiction in Canada. In Ontario, occupational X-ray safety is overseen by the Ontario Ministry of Labour, Training and Skills Development (MLTSD), Radiation Protection Service. The Radiation Protection Service is responsible for enforcing Regulation 861 - X-Ray Safety under the Occupational Health and Safety Act (OHSA).  A policy for X-ray radiation safety has been established by XYZ Corporation to ensure compliance with all relevant legislation (the Ontario MLTSD’s Occupational Health and Safety Act, Regulation 861/90: X-ray Safety, Regulation 420/21: Notices and Reports under Sections 51 to 53.1 of the Act – Fatalities, Critical Injuries, Occupational Illnesses and Other Incidents) and the radiological safety of both its personnel and members of the public. 
Regulation 861/90 of the OHSA defines an X-ray machine as “an electrically powered device, the principal purpose of which is the production of X-rays” and an X-ray source as “any device, or portion of any deice, that emits X-rays, whether or not the device is an X-ray machine.”  XYZ Corporation uses the following  X-ray machine(s) for the purposes <what the X-ray machine(s) will be used for>:
· <Manufacturer/Product name/ Model # / Serial #>
· <Manufacturer/Product name/ Model # / Serial #>
· <Manufacturer/Product name/ Model # / Serial #>
hereinafter referred to as the X-ray machine(s).
The management is committed to ensuring that radiation doses to all staff and the public during routine use of the X-ray machine, and in the event of an emergency, remain As Low As Reasonably Achievable (ALARA) and that a high standard of radiation safety is maintained at all times in the work environment.
Subsection 16(1)g of the OHSA states that an employer shall comply with a standard limiting the exposure to a worker to biological, chemical, or physical agents as prescribed. The prescribed dose limits are given in Section 2.5 of this manual. While specific standards are not prescribed, Company XYZ will refer to Health Canada Safety Code Safety Code 32:Safety Requirements and Guidance for Analytical X-Ray Equipment, Addendum to Safety Code 32: Portable, hand-held, x-ray tube based open-beam XRF devices (remove if not applicable),  as well as the Radiation Emitting Devices Act and Regulation for guidance on matters related to limiting worker exposures to the ionizing radiation emitted by the X-ray machine.
In support of these objectives, to meet the expectations of OHSA, and to build an effective safety culture, employees are expected to follow established work procedures and are encouraged to actively participate in making their own work environment safe and productive. Similarly, supervisors will ensure work is being performed in a safe manner, advise workers of any potential or actual danger, and take every precaution reasonable in the circumstances for the protection of a worker.
The Radiation Safety Policy will be applied to the workplace through the implementation of a Radiation Safety Program, outlined in this manual.  Any concerns or issues regarding X-ray radiation safety should immediately be directed to the designated X-ray Safety Officer (XSO).
[bookmark: _Toc482274467][bookmark: _Toc110440557]MLTSD Registration and Installation Acceptance
[bookmark: _Toc291837856][bookmark: _Ref292706382][bookmark: _Ref298399753][bookmark: _Ref298406555]The registration and installation acceptance issued by the Ontario MLTSD to XYZ Corporation covers the possession, use, storage, and transfer of the analytical X-ray machine, which was submitted to the Ministry as a package on <Date of Submission>. The MLTSD installation approval package included Ministry Forms, floor plan drawing, technical manual, letter of registration acknowledgement and installation acceptance, along with the initial submission documents and a copy of this Radiation Safety Manual (RSM), is kept in the office of the X-ray Safety Officer, at <business address>.
[bookmark: _Ref450060168][bookmark: _Toc482274468][bookmark: _Toc110440558]The ALARA Principle
The ALARA principle requires that radiation exposures be kept As Low As Reasonably Achievable, taking social and economic factors into consideration.
All work associated with the X-ray machine will be governed by considerations for potential radiation hazards.  As stated in Section 10 of Regulation 861/90, exposures must be kept ALARA to ensure that the following are not exceeded:
· Occupational doses to individuals who are not X-ray workers shall not exceed the annual dose limits set out in Column 4 of the Schedule (Reg 861/90 and reproduced here in Table 1, within Section 2.5: Classification of Workers, Dose Limits, and Dose Monitoring).
· Occupational doses to individuals who are X-ray workers shall not exceed the annual dose limits set out in Column 3 of the Schedule (Reg 861/90 and reproduced here in Table 1, within Section 2.5: Classification of Workers, Dose Limits, and Dose Monitoring).
· The mean dose equivalent received by the abdomen of a pregnant X-ray woker does not exceed 5 millisieverts during the pregnancy.
As a best practice and recommendation of the International Commission for Radiological Protection, an annual dose to members of the public should not exceed one millisievert (mSv).
[bookmark: _Toc291837857][bookmark: _Ref450059959][bookmark: _Toc482274469][bookmark: _Toc110440559]Training
XYZ Corporation workers who will be using the X-ray machine are designated as authorized users. Authorized users must be sufficiently trained in the safe use of the X-ray machine, to ensure that doses to the workers and the public are kept ALARA. 
See Section 2.6 for more information on training.
[bookmark: _Toc291837858][bookmark: _Toc448323194][bookmark: _Toc482274470][bookmark: _Toc110440560]Transportation
Transportation of an X-ray machine is unrestricted but would be governed by provincial/territorial/federal legislation involving the importation/registration/installation of such a device. The respective authority (for Ontario it would be the MLTSD) must be informed of the employer no longer having possession of a registered X-ray machine.
[bookmark: _Toc291837859][bookmark: _Toc482274471][bookmark: _Toc110440561]Usage
Only authorized operators are allowed to use the X-ray machine, and access to the X-ray machine must be restricted when not in use to limit exposure to workers. For more procedures concerning the use of the X-ray machine, see Section 3.
[bookmark: _Toc291837860][bookmark: _Ref426964976][bookmark: _Toc482274472][bookmark: _Toc110440562]Storage
When not in use, access to the X-ray machine must be restricted by storing the key or password required to energize the X-ray machine from unauthorised users. Furthermore, the appropriate signage will be posted, per Section 3.5.
[bookmark: _Toc291837861][bookmark: _Toc482274473][bookmark: _Toc110440563]Structure of Responsibilities at XYZ Corporation
[bookmark: _Toc291837862][bookmark: _Ref327278708][bookmark: _Toc482274474][bookmark: _Toc110440564]Organizational Management Structure 
XYZ Corporation realizes that an effective radiation safety program must have the support, commitment, and participation of management and workers.  Accordingly, management at all levels will strive to provide a positive safety culture in the workplace.  To this end, management will provide any employee, physical and financial resources needed to support the radiation safety program.

[bookmark: _Ref330473080]Figure 1 – Management Structure Chart for XYZ Corporation
XYZ Corporation has a designated person competent to exercise direction over the safe use and operation of the X-ray machine as outlined in Section 8 of the Regulation respecting X-ray Safety (861/90). The designated competent person is hereinafter named the X-ray Safety Officer (XSO). The XSO reports directly to the <Operations Leader> of XYZ Corporation. XYZ Corporation management is responsible for designating the XSO and advising the Director (Director of the Occupational Health and Safety Branch represented by the Radiation Protection Service of the MLTSD) in writing of the name of the person designated.
The responsibilities of the XSO are summarized in the following Section. Similarly, the responsibilities of the X-ray machine operators are described throughout Section 3: Procedures and Requirements for the Safe Use of X-ray Machines.
[bookmark: _Ref291833876][bookmark: _Toc291837863][bookmark: _Toc482274475][bookmark: _Toc110440565]X-ray Safety Officer (XSO) Responsibilities
The XSO is the person responsible for the management, coordination, effectiveness, and control of an employer’s radiation safety program. 
The XSO provides the expertise to prepare and implement all aspects of the radiation safety program.  The XSO may also contract parts of the radiation safety program to qualified persons, such as for training or the writing of policies. However, the XSO remains the person ultimately responsible for the effectiveness and management of the radiation safety program.
Duties of the XSO include responsibility for the following: 
· Monitor, advise and consult regarding issues related to the use of X-ray machines/sources in accordance with regulations and guidelines. Communicate with all workers and management.
· Review requests for authorization to purchase or use X-ray machines/sources to ensure that the X-ray machines/sources, the proposed use(s), and the location(s) of installation are acceptable and comply with the regulations and guidelines.
· Develop and implement programs to inspect and review registration and the installation acceptance of an X-ray machine/source.
· Assess the qualifications and competence of workers who will use the X-ray machine(s)/source(s) to determine whether the workers can do so safely and in compliance with regulations and guidelines (see Sections 2.4, 2.5, and 2.6).
· Ensure that workers who are required to operate an X-ray machine/source are adequately trained in radiation safety and radiation protection procedures.
· Authorize qualified workers to operate an X-ray machine/source.
· Ensure that workers in proximity to an X-ray machine/source receive appropriate training in radiation safety.
· Identify which workers, if any, are required to be X-ray workers in accordance with Regulation 861/90.
· Develop and implement programs to inspect and review the adequacy of worker training, safety procedures and/or the work environment.
· Implement remedial actions to correct any deficiencies identified (see Section 3.6).
· Initiate any revisions to procedures, changes to equipment/facilities registration/installation acceptance amendments required to ensure, on an ongoing basis, that the employer’s operations, equipment, and facilities comply with the MLTSD’s regulatory requirements.
· Ensure that the X-ray machine complies with all applicable general clauses of Regulation 861/90 and Section 18 in particular.
· Coordinate or participate in emergency responses to accidents and incidents involving the X-ray machine
· Ensure that all records and reports that are required by legislation are prepared, maintained, and submitted (see Section 3.4)
[bookmark: _Toc291837864][bookmark: _Ref298330565][bookmark: _Toc482274476][bookmark: _Toc110440566]Designation of the XSO
The XSO for XYZ Corporation is the Title at the manufacturing facility at Location Address.
The XSO must be trained through a course designed to meet the expectations of the MLTSD with regards to XSO training, as outlined in Section 2.6 of this manual.
In the event that the person assigned as XSO changes, the MLTSD will be informed within 15 days.
XYZ Corporation will maintain an up-to-date contact listing for staff, including a 24-hour contact number for the XSO.
[bookmark: _Toc291837865][bookmark: _Ref298228965][bookmark: _Ref298228998][bookmark: _Ref327278737][bookmark: _Toc482274477][bookmark: _Toc110440567]Worker Qualification and Experience
Only workers who have been authorized by the employer (via the XSO) will be allowed to operate the X-ray machine.  Records of each authorized operator, including his/her up-to-date training record will be provided to the MLTSD upon request. 
Authorized operators required to perform testing using the X-ray machine will have the following duties over and above their regular duties: 
· Use the X-ray machine in a safe manner
· Ensure access to the X-ray machine is restricted when not is use
· Perform maintenance as per manufacturer’s instructions
· Undergo all required safety training.
Approximately <insert #> workers will be designated as authorized operators. A list of authorized operators will be updated regularly, as required.  Before becoming an authorized operator, the worker must undergo training, as described in Section 2.6. 
[bookmark: _Toc291837866][bookmark: _Ref298228970][bookmark: _Ref298229000][bookmark: _Ref298407035][bookmark: _Ref327278741][bookmark: _Ref450060091][bookmark: _Ref450233353][bookmark: _Ref450233359][bookmark: _Toc482274478][bookmark: _Toc110440568][bookmark: _Ref110443127][bookmark: _Ref110444689][bookmark: _Ref110444701]Classification of Workers, Dose Limits, and Dose Monitoring
The MLTSD’s Regulation respecting X-ray Safety (Regulation 861/90) identifies two different types of workers:
1. X-ray Worker:  a worker who, as a necessary part of the worker’s employment, may be exposed to X-rays and who may receive an occupational dose (whole body) of more than the annual dose limits of Column 4 of the Schedule; and
2. A Worker who is not an X-ray Worker:  a worker who cannot be exposed to an occupational dose (whole body) greater than the annual dose limits of Column 4 of the Schedule.
The dose limits for these workers, from the Schedule of the Regulations are reproduced below in Table 1.
[bookmark: _Ref450232992]Table 1:  Annual Dose Limits of the Ontario Occupational Health and Safety Act, from the Schedule within Regulation 861
	Part of Body Irradiated
	Exposure Conditions and Comments
	Dose Equivalent Annual Limit* (millisieverts, mSv)

	Column 1
	Column 2
	X-ray Workers
	Other Workers

	
	
	Column 3
	Column 4

	Whole body or trunk of body
	Uniform irradiation
	50
	5

	Partial or non-uniform irradiation of body
	Limits apply to the Effective Dose Equivalent, as defined in Note a) of the Schedule in the Regulation
	50
	5

	Lens of eye
	Irradiated alone or with other organs or tissues
	150
	50

	Skin
	The limit applies to the mean dose equivalent to the basal cell layer of the epidermis for any area of skin of 1 square centimetre or more
	500
	50

	Individual organs or tissues other than lens of eye or skin
	The limit on effective dose equivalent applies, with an overriding limit on the dose equivalent to the individual organ or tissue
	500
	50


*	The annual limits do not include any dose equivalent received by a worker from background sources or received as a patient undergoing diagnostic or therapeutic procedures.  The annual limits do include any dose equivalent received by a worker, because of his or her occupation, from all sources of ionizing radiation.
It should be noted that although the regulation has a dose limit of 5 mSv for a non-X-ray worker, following best international practices and the recommendations of the International Commission for Radiological Protection, the annual dose to members of the public should not exceed 1 mSv (one millisievert).
[bookmark: _Toc482274479][bookmark: _Toc110440569][bookmark: _Ref366845502]Workers who are not X-ray Workers 
Generally, non-X-ray workers work or may work near locations where an X-ray machine is used.  This may include employees whose assigned duties do not include the use of an X-ray machine, but who work in the vicinity. In cases, where radiation doses are anticipated to not exceed 5 mSv per year, workers who work with an X-ray machine are not required to be designated as X-ray workers.
In general, X-ray machines should be located as far away as possible from areas occupied by non-X-ray workers.  Employers must ensure not only that the radiation levels in areas adjacent to X-ray machine locations do not lead to dose limits for non-X-ray workers being exceeded, but that doses remain As Low As Reasonably Achievable (see Section 1.3).  This can be done by calculation, measurement, or both. See Section 2.5.4, Approach for Determination of X-ray Worker Status, for a description of how annual doses would be estimated.
[bookmark: _Toc291837868][bookmark: _Ref298226330][bookmark: _Ref298226578][bookmark: _Ref298226582][bookmark: _Toc448323204][bookmark: _Toc482274480][bookmark: _Toc110440570]X-ray Workers
An X-ray worker is defined by Regulation 861/90 as a worker who, as a necessary part of their employment, has a reasonable probability of receiving a radiation dose greater than 5 mSv (whole body) or any of the other limits in Column 4 of the Schedule per calendar year in the course of their work (see Table 1, above).
The MLTSD requires that X-ray workers be notified, in writing, of their status as X‑ray workers, as well as all associated implications (dose limits).  These include the risks associated with radiation to which they may be exposed (see Appendix 1 – Information on Health Effects from Exposure to Ionizing Radiation and Appendix 2 – Notification of X-ray Worker Status).
A pregnant X-ray worker should inform the XSO immediately, in writing, when she becomes aware of the pregnancy. Upon being informed that an X-ray machine operator has become pregnant, XYZ Corporation will evaluate the risk and may reassign that worker to other tasks and duties that will not lead to increasing the worker’s radiation dose. 
A written acknowledgement from each X-ray worker that this information has been received will be kept in the records.  An example of this form is attached as Appendix 2 – Notification of X-ray Worker Status. 
Workers who are authorized to operate an X-ray machine as a regular part of their job will be required to be X-ray Workers only when their annual dose equivalent is reasonably likely to exceed 5 mSv (whole body). 
Authorized workers at XYZ Corporation who use the X-ray machine system will (not) be X-ray workers.  See Section 2.5.4 for the justification, based on estimated annual doses to workers using this system.
[bookmark: _Ref291834306][bookmark: _Toc291837869][bookmark: _Toc482274481][bookmark: _Toc110440571]Personal Dose Monitoring
Ontario’s Regulation respecting X-ray Safety (Reg 861/90) specify that personal monitoring is required for each X-ray worker who has a reasonable probability of receiving a radiation dose of 5 mSv/year (whole body) or greater.
[bookmark: _Ref425495369][bookmark: _Toc482274482][bookmark: _Toc110440572]When proper procedures are followed, X-ray machine operators do (not) require dosimetry, as doses are (not) expected to approach 5 mSv per year (see Section 2.5.3).  {Moreover, in most emergencies, the X-ray machine is shut off (not energized) so radiation exposure is not possible. (Include if dosimetry is not justified.)} 
Approach for Determination of X-ray Worker Status and Dosimetry
X-ray machine Operators with reference to Reg.  861/90
Based on the definition of an X-ray worker, (include calculations to estimate possible worst-case doses and statements regarding possibilities of exposure to the primary beam, secondary beam, etc. to explain the decision as to who and who is not an X-ray worker. The cabinet X-ray template has an example for no one being an X-ray worker, because in all cases a properly functioning cabinet will not have leakage X-ray warranting the designation of workers.)
As an ALARA principle, authorized X-ray machine operators must follow appropriate radiation protection procedures and spend the least amount of time in close proximity to the machine. 
[bookmark: _Ref291837086][bookmark: _Toc291837870][bookmark: _Toc482274483][bookmark: _Toc110440573]Worker Training 
[bookmark: _Toc482274484][bookmark: _Toc110440574]Training Requirements
X-ray Safety Officer
The X-ray Safety Officer (XSO) must have sufficient training and qualifications to allow him/her to properly manage the radiation safety program of XYZ Corporation, including the components of training and oversight of authorized users.
Training materials for the XSO must include the following topics:
· Structure of matter
· Radiation
· Radiation quantities and units
· Radiation detection instrumentation, and dosimetry
· Biological and health effects of radiation exposure
· Radiation protection principles and practices
· X-ray machines and their applications
· Workplace radiation safety program:  organization and administration
· Emergency procedures
· Employee training
· Workplace inspections and audits
· Regulatory agencies and standard-setting organizations
· Registration, installation, and approval of X-ray machines
· Key Sections of the Regulation respecting X-ray safety (861), the Radiation Emitting Devices Act and Regulations, Part XIV (Analytical X-ray Equipment) of the Radiation Emitting Devices Regulations, and Safety Code 32 (Safety Requirements and Guidance for Analytical X-ray Equipment)/Addendum to Safety Code 32: Portable, hand-held, x-ray tube based open-beam XRF devices (remove if not applicable).
The XSO will have appropriate X‑ray Radiation Safety Officer training, experience with X-ray machine operation and will be familiar with all X-ray machines/sources in XYZ Corporation’s possession.
[bookmark: _Toc482274486][bookmark: _Ref110444555]Authorized Operators
Prior to being authorized to directly operate the X-ray machine, all workers are required to successfully complete training as specified below. The training will be given by the XSO, or another qualified worker or consultant.
The training material for authorized operators must include the following topics:
· Properties of radiation (transmission, attenuation)
· Interactions of radiation
· Biological effects of radiation (health effects)
· Background radiation
· Measurement of radiation (survey meters, dosimetry)
· Production and characteristics of X-rays
· Radiation protection legislation (familiarity with Ontario Regulation 861/90)
· Control of radiation hazards (customized overview of the warning labels, safety devices, and shielding, which are particular to the X-ray machine being used)
· Controlling radiation exposures
· Security
· Safety features of the X–ray stress measurement cabinet
· Procedures for the safe operation, inspection, and maintenance of the X-ray machine, per the manufacturer’s manual
· Procedures for the use and maintenance of a survey meter
· How to diagnose a problem with the X-ray machine and/or survey meter
· Emergency procedures
A test will be administered following the training. Once the course and the test have been successfully completed, a record of the worker’s training will be produced and kept by the XSO.   
Workers who are required to operate the X-ray machine must also read this Radiation Safety Manual, particularly Sections 2.4, 2.5, 3, and Appendix 1 – Information on Health Effects from Exposure to Ionizing Radiation. 
Once the above training is completed, the XSO will ensure that the X-ray machine operator receives hands-on training on the safe use of the machine. The XSO will review, with the worker:
· The safety features of the X-ray machine,
· The procedures for the safe use and maintenance of the X-ray machine as per the manufacturer’s manuals,
· How to determine a problem with the X-ray machine and/or survey meter when conducting leakage measurements
· All emergency procedures.
The XSO will then determine, based on the training and the prior experience of the worker, whether the worker should be supervised by a more experienced worker before independently using the X-ray machine.
Records of the hands-on training, as well as the XSO's decision on the autonomy of the workers, will be kept on file by the XSO, along with all other training records.
Only trained and authorized individuals are allowed to use the X-ray machine. 
[bookmark: _Toc482274487][bookmark: _Ref110444573]General Facility Personnel
Due to the presence of an X-ray machine in the facility, general facility personnel working in the immediate vicinity of the X-ray machine require some awareness training, even though they do not operate the device themselves. Their training should include the following topics:
· What is radiation 
· Biological and health effects of exposure to radiation
· Controlling radiation exposure
· Facility operating and emergency procedures, for the X-ray machine, as they relate to the general facility personnel
· Key points of the Regulation respecting X-ray Safety (Reg 861/90)
This training will be provided by the XSO, or consultant and should be given within 1-2 weeks of a person starting at the facility.
[bookmark: _Toc434235323][bookmark: _Toc434403072][bookmark: _Toc434235324][bookmark: _Toc434403073][bookmark: _Toc434235325][bookmark: _Toc434403074][bookmark: _Toc434235326][bookmark: _Toc434403075][bookmark: _Toc434235327][bookmark: _Toc434403076][bookmark: _Toc434235328][bookmark: _Toc434403077][bookmark: _Toc434235329][bookmark: _Toc434403078][bookmark: _Toc434235330][bookmark: _Toc434403079][bookmark: _Toc434235331][bookmark: _Toc434403080][bookmark: _Toc434235332][bookmark: _Toc434403081][bookmark: _Toc434235333][bookmark: _Toc434403082][bookmark: _Toc434235334][bookmark: _Toc434403083][bookmark: _Toc434235335][bookmark: _Toc434403084][bookmark: _Toc434235336][bookmark: _Toc434403085][bookmark: _Toc434235337][bookmark: _Toc434403086][bookmark: _Toc434235338][bookmark: _Toc434403087][bookmark: _Toc434235339][bookmark: _Toc434403088][bookmark: _Toc482274488][bookmark: _Toc110440575]Refresher Training Requirements
Personnel are to receive regular refresher training, according to the following frequency:
· XSO:  every 3 years
· Authorized Operators:  every 3 years
· General Facility Personnel (awareness training):  every 3 years
Refresher training can be given more frequently than what is listed above, if desired.  The XSO will keep records of all refresher training.
[bookmark: _Toc291837873][bookmark: _Ref450236735][bookmark: _Toc482274489][bookmark: _Toc110440576]Training Records
The training records are to include:
· Course dates, including hands-on training dates 
· Course duration
· Names of the workers who attend each course 
· The content of each course or level of training
· The name of the instructor of each course. 
If a worker must be designated as an X-ray worker, the Status From, signed by the worker indicating that he/she read the Radiation Safety Manual will also be kept. See Appendix 2 – Notification of X-ray Worker Status.
All training information will be kept by the XSO, along with the other records listed in Section 3.4. An updated list of trained workers will be maintained and supplied to the MLTSD upon request.
[bookmark: _Toc291837874][bookmark: _Ref298226349][bookmark: _Ref298226600][bookmark: _Ref424739967][bookmark: _Ref424739981][bookmark: _Ref450233987][bookmark: _Ref450234591][bookmark: _Toc482274490][bookmark: _Toc110440577]Procedures and Requirements for the Safe Use of X-ray Machines
[bookmark: _Toc482274491][bookmark: _Toc110440578][bookmark: _Toc291837875]Use, Storage, and Control of the X-ray machine 
All procedures are developed in accordance with the X-ray machine manufacturer's specifications and instructions as well as the expectations of the MLTSD. In particular, all operation, inspection, and maintenance of the X-ray machine will be performed according to the X-ray machine manufacturer's specifications and instructions. All workers working with the X-ray machine are trained with the corresponding manual to ensure they understand the procedures outlined by the manufacturer.
It is the policy of XYZ Corporation to control and have records of the inventory of each X-ray machine from the time it is acquired until it is disposed of.  These records will be available for MLTSD inspection.
[bookmark: _Toc291837876][bookmark: _Toc482274492][bookmark: _Toc110440579]Purchase and Receipt of X-ray Machines
Only X-ray machines registered with and having the installation location accepted by the MLTSD may be purchased, installed and used.  Furthermore, XYZ Corporation will only purchase X-ray machines whose manufacturers can confirm that their product is compliant with Health Canada’s Radiation Emitting Devices Act and Regulations. The XSO will review and approve all acquisitions.
The XSO is responsible for the receipt of X-ray machines, but this task may be delegated to a qualified person, if required. Upon receipt of an X-ray machine, either new or returning from servicing and/or calibration, the receiver will:
1. Review the shipping documents to ensure compliance with the terms of the agreement/invoice.
2. Inspect the package visually to determine if it has been damaged or tampered with.  
3. Open the package and ensure that the contents of the package match the information on the shipping documents.
4. Record the receipt of the package and alter the inventory information to account for the new X-ray machine.
If a problem occurs at any point in the receipt of the package, the receiver will notify the XSO. The XSO will immediately contact the necessary bodies (carrier, consignor, etc). 
[bookmark: _Ref291837113][bookmark: _Toc291837877][bookmark: _Toc482274493][bookmark: _Toc110440580]Use
Only authorized workers have access to the X-ray machine. Furthermore, only authorized workers are permitted to operate the X-ray machine.
The following procedures must be followed when using the X-ray machine.
1. Use the X-ray machine according to the manufacturer's instructions and recommendations.
2. Always keep unauthorized persons away from the immediate vicinity of the X-ray machine.
3. Perform routine cleaning and maintenance according to the manufacturer's instructions and recommendations.
4. The authorized operator must contact the XSO immediately if 
a. The X-ray machine is missing
b. He/she suspects theft, tampering, or unauthorized use
c. An event occurs which may have resulted in a worker receiving a dose equivalent in excess of the annual limits set out in Column 3 of the Schedule (Reg 861/90). 
5. In the case of a potential exposure over the annual limit, in accordance with Paragraph 3 of Subsection 4(3) of Regulation 420/21, the XSO will give notice as outlined in Section 3.4.2 of this document. 
[bookmark: _Toc482274494][bookmark: _Toc110440581]Access Control
The main location for the X-ray machine will be Address.
The X-ray machine will only be located according to the diagram provided in Appendix 3 – Facility Floor Plan.  The only workers permitted access to the room containing the X-ray machine include the XSO, authorized operators, and laboratory workers who have undergone the X-ray radiation safety awareness training.
If anyone discovers that the X-ray machine is missing, they must immediately contact the XSO and follow the emergency procedures outlined in Section 3.7.2.
[bookmark: _Toc291837880][bookmark: _Toc482274495][bookmark: _Toc110440582]Maintenance
XYZ Corporation will only use competent companies to maintain and QA test (using a properly functioning and calibrated survey meter) the X-ray machine.
QA tests of the X-ray machine and calibration of any survey meter will be done on an annual basis (see Sections 3.2 and 3.3).  A copy of the most recent QA test certificates and calibration certificates will be kept on file.
Routine maintenance of the X-ray machine will be done in accordance with the manufacturer’s manual.  If problems with the X-ray stress measurement machine or cabinet are detected at this point, a representative of the manufacturer will be contacted, and arrangements will be made to send the machine and/or cabinet for servicing.
[bookmark: _Toc482274496][bookmark: _Toc110440583]Transfer or Disposal of An X-ray Machine
XSO authorization is required to either transfer an X-ray machine to another location (for example, for servicing or calibration of the X-ray machine), or to dispose of the X-ray machine.   
Transfer of an X-ray machine with the intent of having it returned after calibration or servicing does not require MLTSD notification. However, when an X-ray machine is transferred so that it is no longer in possession of the employer, the MLTSD must be notified, preferably in a written form. When an X-ray machine is transferred or disposed of, the XSO will adjust the inventory accordingly.
[bookmark: _Toc482274497][bookmark: _Toc110440584]Non-Possession of any X-ray Machine
When XYZ Corporation no longer possesses an individual X-ray machine it will inform the MLTSD in writing according to Section 5(4) of Reg 861/90). XYZ Corporation’s X-ray registration will terminate upon notification.
The X-ray machine will be disposed of according to the Ontario Ministry of Environment, Conservation, and Parks legislation.
[bookmark: _Ref291836795][bookmark: _Toc291837882][bookmark: _Toc482274498][bookmark: _Toc110440585]Radiation Detection Instruments
Possession of a survey meter is not mandatory although it is recommended that a survey meter be readily available in case of an event that may result in exposure to a worker. (If using a company for QA Testing/routine surveys, this section should be reworded to be appropriate for the expected procedures.)
The XSO will therefore ensure that: 
· XYZ Corporation will have a survey meter readily available, preferably an ion chamber survey meter capable of detecting X-ray energies down to 5 keV.
· XYZ Corporation will verify that any survey meter used has been calibrated within the preceding 12 months.
· XYZ Corporation will schedule the calibration of any meters in their possession with consideration of timelines for delivery to and from the calibration facility so that there is always a survey meter readily available.
· The calibration service provider will ensure that calibrations are performed in accordance with MLTSD expectations. Ideally, such units will be calibrated for at least two X-ray energies. 
· Records of the calibration certification will be kept by the XSO and a copy of the most recent certificate will be kept with the survey meter.
· Workers performing surveys are trained in the use and maintenance of the survey meters (see Section 2.6). 
Before each use, workers will verify that the survey meter is properly functioning by performing inspections for:
· Physical Damage
· Battery power
· High voltage
· Calibration date
As the survey meters are sent for calibration once a year, the workers are not expected to do regular maintenance on the meters, aside from keeping them clean and in good working condition (e.g., careful handling and/or replacing batteries that are known to have expired).  Should a worker have any reason to think a survey meter is not working properly, he/she will immediately contact the XSO, who will determine whether the survey meter needs to be sent for calibration/servicing before its next use. 
[bookmark: _Ref291836753][bookmark: _Toc291837883][bookmark: _Toc482274499][bookmark: _Toc110440586][bookmark: _Toc291837884][bookmark: _Toc482274500]QA Testing
Although Ontario legislation has no specific required frequency for QA testing, best practice is that measurements should be done upon initial installation, annually, and when maintenance, modification, damage, or overexposure incidents have occurred. If the X-ray machine fails QA testing
1. The X-ray machine must not be used unless the nature of the QA test failure is not one which would compromise the health and safety of persons or contravene the OHSA and/or Regulation 861/90.
2. A competent service company will be contacted to investigate and repair the X-ray machine.
[bookmark: _Toc110440587]Frequency of Tests
Industry best practice is to perform leakage testing at a minimum of once per year, in addition to the testing performed upon initial installation, and after maintenance and/or modification, and whenever damage or overexposure incidents have occurred.
[bookmark: _Toc291837893][bookmark: _Ref298332027][bookmark: _Ref327279324][bookmark: _Ref327281640][bookmark: _Toc448323229][bookmark: _Toc482274501][bookmark: _Toc110440588]Records and Reporting System
[bookmark: _Toc482274502][bookmark: _Toc110440589]Record Keeping
Records will be kept both electronically and in hard copy and retained until all X-ray machines are disposal of.  The following records will be kept:
· Names of persons involved in the operation of an X-ray machine
· Names and job categories of persons designated as X-ray workers
· Training for workers operating an X-ray machine (see Sections 2.6.1.2 & 2.6.3)
· Awareness training for general facility personnel (see Section 2.6.1.3 & 2.6.3)
· List of locations of any X-ray machines in XYZ Corporation’s possession
· External dosimetry results, if applicable
· Inventory of an X-ray machines in possession
· Details of incidents involving an X-ray machine
· Purchases and transfers of an X-ray machine
· A copy of the registration package submitted to the MLTSD including Ministry Forms, floor plan drawing, technical manual, letter of registration acknowledgement and installation acceptance, along with the initial submission documents
· A copy of this Radiation Safety Manual (RSM)
· List of radiation detection equipment and annual calibration data
· QA test results
· Disposal details and notification to the MLTSD
All records pertaining to workers must be kept for a minimum of three years after the termination of the employment of the worker with XYZ Corporation. All other records will be retained for a period ending three years after the disposal of the X-ray machine.
[bookmark: _Ref366759120][bookmark: _Toc482274503][bookmark: _Toc110440590]Reporting Radiation-Related Events to the MLTSD
All workplaces in Ontario have common event notice requirements and procedures to follow under the OHSA, including
· Subsection 43(6) - Refusal to work following investigation
· Section 51 – Notice of death or injury
· Section 52 – Notice of accident, explosion, fire or violence causing injury/Notice of occupational illness
In addition, to meet the requirements of Section 53 of the OHSA and Regulation 420/21, the employer of a worker which has received doses in excess of
· A dose equivalent in excess of the annual limits set out in Column 4 of the Schedule of Regulation 861/90 (given in Section 2.5 Table 1 of this document) in a period of three months, or
· An accident, failure of any X-ray source or other incident may have resulted in a worker receiving a dose equivalent in excess of the annual limits set out in Column 3 of the Schedule of Regulation 861/90 (given in Section 2.5 Table 1 of this document)
shall, within two days after the occurrence, give notice in writing to the Director with the following information:
1. The name, address and type of business of the employer.
2. For an occurrence at a project, the name and address of the contractor.
3. The time, date and place of the occurrence.
4. The nature and circumstances of the occurrence, including a description of any machinery, equipment or procedure involved.
5. The steps taken to prevent a recurrence.
and retain a copy of the written notice for at least three years after the date the notice or report is made. 
XYZ Corporation will follow the expectations of the OHSA with respect to reporting of both radiological and non-radiological incidents.
[bookmark: _Ref291837196][bookmark: _Toc291837886][bookmark: _Ref450233864][bookmark: _Toc482274506][bookmark: _Toc110440591]Posting of Signs and Labelling of an X-ray Machine 
According to Sections 11 of Ontario’s Regulation 861/90, at a workplace where an X-ray machine is used:
1) X-ray warning signs or warning devices shall be posted or installed in conspicuous locations.
2) Every X-ray machine capable of producing an air kerma rate greater than 5 micrograys per hour at any accessible point shall be labelled at its operating controls as a source of X-rays.
3) If the X-ray source is portable or mobile and is being so used and the air kerma rate in an area may exceed 100 micrograys in any one hour, access to the area will be controlled by barriers and X-ray warning signs. Delete if not applicable.
[bookmark: here][bookmark: _Ref298244548][bookmark: _Toc482274507][bookmark: _Toc110440592]Internal Inspections/Audits
Radiation compliance inspections will be performed periodically by the XSO.  The purpose of such inspections is to ensure that each worker is conducting their work in accordance with safe work practices, and in compliance to legislated and guideline requirements, and the procedures detailed in this Radiation Safety Manual as well as any further procedures instituted by XYZ Corporation. A checklist will be used during the inspection, an example of which is provided in Appendix 4 – Example Compliance Inspection Checklist .
If an employee is found, during the compliance inspection, to be operating incorrectly, not according to procedure, or unsafely, the employee will be coached during or immediately after the inspection, as to what was incorrect and the proper procedure that they should be following.  Communication of inspection findings will be done during regular staff meetings and the inspection reports will be posted for all employees to view.  The nature and findings of these inspections will be summarized and communicated to management, quarterly.
Once a year, the XSO is responsible for carrying out an internal audit of the facility containing the X-ray machine and reviewing the Radiation Safety Program.  During the audit, the XSO will examine all aspects for which they are responsible on a regular basis to ensure compliance with legislative expectations, identify potential hazards, and evaluate the effectiveness of the program. During the audit, the XSO will:
· Address any radiation concerns or recurring comments expressed by workers who have access to the X-ray machine;
· Review all other records (shipping documents, training records, X-ray worker status documents for all workers who use the X-ray machine, servicing records, etc.);
· Ensure that the appropriate radiation warning signs are posted, along with other required information (see Section 3.5);
· Ensure that workers who use the X-ray machine are knowledgeable about the procedures and safety precautions to take with regards to the X-ray machine;
· Ensure that all policies and procedures within this manual are followed and up to date;
· Verify that the necessary leakage tests have been done and the records are on file; and
· Verify that the survey instruments have been calibrated and the records are on file.
If any adjustments to procedures and policies are needed to ensure the effectiveness of the Radiation Safety Program, the changes will be documented.
[bookmark: _Toc291837887][bookmark: _Ref327281736][bookmark: _Toc482274508][bookmark: _Toc110440593]Emergency Procedures
The XSO is the person to contact in case of an emergency involving the X-ray machine.  XYZ Corporation will maintain an up-to-date emergency contact listing, including the 24-hour telephone numbers to contact the XSO, the alternate for the XSO, the MLTSD, and any other required emergency contacts.    
See Section 3.4.2 for a list of occurrences requiring reporting to the MLTSD as well as requirements for preliminary notification and report, and submission of follow-up report.
[bookmark: _Toc448323243][bookmark: _Toc482274512][bookmark: _Toc110440594][bookmark: _Hlk109138008]Overexposure
Although an overexposure is unlikely due to normal operation of an X-ray machine, it is possible to happen, particularly in emergency situations when the shielding, interlocks, or other safety mechanisms of the X-ray machine has been compromised, or safe work practices are not followed.
In the event of a potential overexposure of a person, specific actions must be taken. 
1. Upon recognizing that an overexposure situation may exist, authorized operators or the XSO are to make the situation safe. They should therefore:
a. Shut off the X-ray machine and disconnect power to it
b. Remove the exposed person (themselves included, if applicable) from the machine. 
c. Secure the entry to the incident site.
(If warranted, fire/first aid procedures should be followed first, followed by a & b.)
2. After taking actions to make the situation safe, operators should
a. Identify all workers and persons who may be affected and ask them to remain to speak with the XSO, and in conjunction
b. Immediately notify the XSO of the overexposure situation.  
3. The XSO will assess the situation, and if required, provide additional resources (such as a medical assessment and mitigation) to assist.
4. If the incident results in a critical injury[footnoteRef:1] as defined by the OHSA, which is very unlikely but not impossible, the X-ray Safety Officer will immediately notify the by telephone or other direct means of contact an inspector of the  MLTSD (416-235-5922), the Joint Health and Safety Committee (JHSC), health and safety representative, and trade union, if any, and make a preliminary verbal report of the incident, per the requirements of Section 51(1) of the OHSA.  [1:  Under Regulation 420/21, Section 1(1), “critically injured” means an injury of a serious nature that places life in jeopardy, produces unconsciousness, results in a substantial loss of blood, involves a fracture of a leg or arm but not a finger or tow, consists of burns to a major portion of the body, or causes the loss of sight in an eye.] 

5. The XSO will investigate the overexposure, and obtain all possible information, including personnel distances from the machine, personnel time at the various distances, radiation field strength, etc.  This information will be used to estimate the dose to personnel.
6. Assistance will be sought from the manufacturer or a radiation safety consultant as required. 
7. All event details will be recorded chronologically.
8. If the shielding, interlocks, or other safety mechanism has been damaged or otherwise rendered unsafe, the X-ray equipment must be tagged out of service, repaired, and surveyed for proper performance before it can be returned to service.  
9. The XSO and workers will activate authorized follow-up procedures.
10. The XSO is to submit a written report to the MLTSD, the JHSC, health and safety representative, and trade union, if any within 48 hours with contents of the report describing the circumstances of the accident or failure of equipment that may have resulted in a worker receiving a dose in excess of the annual limits set out in Column 3 of the Schedule (50 mSv whole body, 150 mSv Lens of Eye or 500 mSv Skin), as per Section 3.4.2 of this document.
11. In addition to the immediate preliminary report, the XSO is to submit a written report to the MLTSD, the JHSC, health and safety representative, and trade union, if any, within 48 hours with contents of the report describing the circumstances of the accident or failure of equipment that may have resulted in a worker being killed or critically injured.

[bookmark: _Toc291837891][bookmark: _Ref330542605][bookmark: _Toc448323240][bookmark: _Toc482274510][bookmark: _Toc110440595]Loss or Theft of an X-ray Machine
Loss or theft of an X-ray machine rarely occurs, however the MLTSD should be notified if it does happen.  The following steps must be followed in the case of the disappearance of an X-ray machine:
1. Immediately notify the XSO
2. XSO will immediately notify the police or other appropriate local authorities
3. Interview all personnel who may know the location of the X-ray machine
4. Identify and search all possible locations of the X-ray machine
5. To meet the requirements of notice under Section 4 of Regulation 861/90, the employer shall forthwith notify the Director advising the Director they no longer are in possession of the X-ray machine.
[bookmark: _Toc291837892][bookmark: _Toc448323241][bookmark: _Toc482274511][bookmark: _Toc110440596]Fire or Explosion
In the event of a fire or explosion involving the area where the X-ray machine is located the following procedures should be followed:
1. Immediately sound the fire alarm by activating the alarm switch.
2. Call 911 and inform the XSO.
3. Shut off the X-ray machine (if safe to do so).
4. Follow local emergency procedures for fire.
5. Notify the MLTSD as required by the OHSA.


[bookmark: _Ref298414478][bookmark: _Ref298414489][bookmark: _Toc482274513][bookmark: _Toc110440597]Appendix 1 – Information on Health Effects from Exposure to Ionizing Radiation
As was discussed in Section 2.5 of this Radiation Safety Manual, the difference between a “other worker” and a “X-ray worker” is the amount of radiation dose a worker is allowed to receive from occupational exposures within one year.  Whereas a “other worker” is only allowed to receive at most 5 mSv of radiation dose per year, an X-ray worker is allowed to receive 50 mSv of dose in a year.  An authorized X-ray machine operator is classified as an “other worker” as their radiation exposure is not expected to exceed the “other worker” dose limits in Column 3 of the Schedule in Reg 861/90. What is the risk associated with varying levels of exposure?
Health Canada estimates that Canadians receive on average 2-4 mSv of radiation dose each year from background radiation.  Background radiation is radiation which is always all around us.  Most background radiation is from natural sources, such as the Sun (cosmic radiation), radioactive particles like uranium, radium, and radon, found in soil or emanating from the soil (terrestrial radiation), and radioactive particles, like potassium-40 and carbon-14, found in food (internal radiation).  This type of radiation exposure has never been shown to lead to adverse health effects.
The International Commission on Radiological Protection (ICRP, an independent organization of scientist) estimates that for every 1000 mSv of radiation dose, accumulated over 50 years, the risk of getting a fatal cancer increases by 4%.  This number was used to create the dose limits for nuclear energy workers in Canada.
Finally, an acute exposure to a large amount of radiation can lead to immediate health effects, such as nausea, fatigue, and even death.  A person would need to receive at least 250 mSv of radiation dose within a short period of time to feel any such immediate effects.  The severity of the effect would then increase with increasing dose.  Between 250 and 2000 mSv, a person would expect to have radiation sickness, characterised by fatigue, nausea, possible diarrhea, and general malaise.  Receiving 3500 mSv of radiation dose suddenly will be lethal for 50% of the people exposed, if untreated.  Other effects, such as effects on embryos and specific organs in the body, also require doses far above the limits on radiation dose to nuclear energy workers.  
Though an “other worker” worker can get up to 5 mSv of radiation dose in one year, typically, workers that use an X-ray machine do not receive exposures above background.  

[bookmark: _Ref366763781][bookmark: _Toc482274514][bookmark: _Toc110440598][bookmark: _Ref330546742]Appendix 2 – Notification of X-ray Worker Status
Following is an example letter to use for notification to an employee of their X-Ray Worker Status.  The worker would be given this letter by the employer.  It is suggested that the employer retain a copy of the letter for his/her files which has been signed by the worker.
If this example is used, it should be printed with both pages, suggested to be double-sided.


XYZ Corporation
Address
Dear ____________________________ (worker name)
As required by the X-Ray Regulations respecting X-Ray Safety made under the Occupational Health and Safety Act (O.Reg 861/90), Section 9, I hereby inform you that you are employed as an X-Ray Worker. 
Subsection 10 of the regulation imposes limits as to the radiation exposure that you may receive as part of your employment.  They are: that doses are to be kept as low as reasonably achievable; in any case, as an X-ray worker you shall not receive a dose equivalent in excess of the annual limits set out below.
	Part of Body Irradiated
	Exposure Conditions and Comments
	Dose Equivalent Annual Limit* (millisieverts, mSv)

	Column 1
	Column 2
	X-ray Workers
	Other Workers

	
	
	Column 3
	Column 4

	Whole body or trunk of body
	Uniform irradiation
	50
	5

	Partial or non-uniform irradiation of body
	Limits apply to the Effective Dose Equivalent, as defined in Note a) of the Schedule in the Regulation
	50
	5

	Lens of eye
	Irradiated alone or with other organs or tissues
	150
	50

	Skin
	The limit applies to the mean dose equivalent to the basal cell layer of the epidermis for any area of skin of 1 square centimetre or more
	500
	50

	Individual organs or tissues other than lens of eye or skin
	The limit on effective dose equivalent applies, with an overriding limit on the dose equivalent to the individual organ or tissue
	500
	50


(If applicable)  Your employer shall take every precaution reasonable in the circumstances to ensure that the mean dose equivalent received by the abdomen of a pregnant X-ray worker does not exceed five millisieverts during the full term of the pregnancy.
Sincerely,

______________________________________       dated __________________________
     (name of employer or employer’s rep)

_____________________________________         dated ____________________
  (worker signature)

Information on Effective Dose
The “Effective Dose” is a way to quantify a worker’s overall risk due to a radiation exposure when only part of the workers body is exposed.
An example might be:  a worker in a veterinary practice has taken a series of exposures over several weeks.  The radiation dosimeter (worn outside the leaded apron at the neck) shows an exposure of 1.20 millisieverts.  No further exposure is expected that year.  Because the worker’s body was protected by the apron, this reported exposure is not a whole-body dose (a measure of overall risk).  One can calculate the equivalent risk to the worker from this partial exposure (only the head and neck* in this case) using the formula below.  * For the purposes of this example, we will assume that no thyroid collar was worn and that investigations reveal that the X-ray collimator was defective.
The Effective Dose is determined by the following formula:
HE = WTHT
Where:
HE	is the Effective Dose
T	is an index for tissue type
HT	is the annual dose equivalent in tissue T
WT	is a weighting factor which has the following values:
	Tissue
	Tissue weighting factor WT
	Σ WT

	Bone-marrow (red), Colon, Lung, Stomach, Breast, Remainder tissues*
	0.12
	0.72

	Gonads
	0.08
	0.08

	Bladder, Oesophagus, Liver, Thyroid
	0.04
	0.16

	Bone surface, Brain, Salivary glands, Skin
	0.01
	0.04

	
	Total
	1.00

	* Remainder tissues: 
Adrenals, Extra-thoracic (ET) region, Gall bladder, Heart, Kidneys, Lymphatic nodes, Muscle, Oral mucosa, Pancreas, Prostate (♂), Small intestine, Spleen, Thymus, 
Uterus/cervix (♀)


T WTHT  is the sum of the WTHT values for all irradiated tissues which receive more than 1 millisievert in a given year.
The Effective Dose in our example would be 0.04 * 1.20 = 0.048 millisieverts
The lens of the eye is treated separately with an annual limit of 150 millisieverts.
The annual limits do not include any dose equivalent received by a worker from background sources, or received as a patient undergoing medical diagnostic or therapeutic procedures (e.g., the worker must not be wearing their radiation dosimeter when they undergo radiation exposure as a patient (get an X-ray))
The annual limits include any dose equivalent received by a worker, because of his or her occupation, from all sources of ionising radiation.


[bookmark: _Ref429563251][bookmark: _Toc482274515][bookmark: _Toc110440599]Appendix 3 – Facility Floor Plan
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[bookmark: _Toc110440600][bookmark: _Ref434314696][bookmark: _Toc482274516]Appendix 4 – Example Compliance Inspection Checklist 

	XYZ Corporation
X-Ray Systems Compliance Inspection Survey

	Inspection Date:
	

	Inspected by:
	



	Inspection Item
	Reviewed
	Not Reviewed
	Not Compliant
	Comments/Remarks

	Administrative Requirements

	Copy of OHSA Act and regulations posted [OHSA 25.2(i)] 
	
	
	
	Copy of Regulation 861/90 Online accepted but must include technical guide. Everyone must have access & provided with training 

	Physical condition of workplace inspected by JHSC worker rep [OHSA 9.23]
	
	
	
	Date last inspected?  Assistance afforded?

	Compliance to Health Canada’s Radiation Emitting Devices Act and Regulation Part XIV – Analytical X-Ray Equipment
	
	
	
	See RED Act & Regulation

	Compliance to Health Canada’s Safety Code 32 – Safety Requirements and Guidance for Analytical X-Ray Equipment
	
	
	
	See Safety Code 32

	Radiation safety training & educational programs provided [OHSA 25 (2) (d))]
	
	
	
	Orientation + Continuing Education Training program content based on Section 2.6

	Registration of all X-ray machines [s.5.1]
	
	
	
	

	X-ray installation conforms to accepted plan layout [s.6.1]
	
	
	
	Plans accepted and no changes to layout? 

	Competent person designated for use of X-ray machines [s.8]
	
	
	
	

	X-ray worker notification for staff likely to exceed 5 mSv [s.9.1]
	
	
	
	On file for all “X-ray workers”

	Retention of original package to the Ministry, registration acknowledgement and acceptance of installation letter and stamped plan drawing from the Ministry, maintenance, survey, calibration and training records, 
	
	
	
	Everything related to the X-ray machine must be documented and retained for a Ministry inspection

	The personal dosimeter provided to an X-ray worker is read accurately to give a measure of the dose equivalent received by the worker and workers are provided the record of the worker’s radiation exposure [s.12.3]
	
	
	
	If dosimetry is warranted

	Dose equivalents mentioned in Section 12.3 are checked to ensure they are reasonable and appropriate in the circumstances, and a Ministry inspector will be notified of any dose equivalent that does not appear reasonable and appropriate [s.12.4]
	
	
	
	If dosimetry is warranted

	X-ray worker’s personal dosimeter records are retained for a period of at least three years [s.12.5]
	
	
	
	If dosimetry is warranted

	Radiation Protection

	Equipment, materials, protective devices in good condition [OHSA 25.1(a)] 
	
	
	
	Checked in-house or by? Frequency?

	Shielding, protective devices & X-ray safety features not defeated [OHSA 28.2]
	
	
	
	Regularly inspected? By JHSC? Incidents?

	Measures & procedures in place to ensure ALARA [s.10.1]
	
	
	
	How? (up-to-date policy and procedures, communication to other workers)?

	Every reasonable precaution taken to ensure pregnancy dose limit not exceeded [s.10.2]
	
	
	
	Precautions taken? 

	X-ray warning signs or devices conspicuously located and posted [s.11.1]
	
	
	
	All doors leading into X-ray rooms “Caution X-rays”


	An employer provides to each X-ray worker a suitable personal dosimeter that will provide an accurate measure of the dose equivalent received by the X-ray worker and workers are using dosimeters properly [s12.2.1 & s12.2.2]
	
	
	
	If dosimetry is warranted


	Technical Requirements

	Does not meet definition of cabinet [s.17]
	
	
	
	S.17 takes precedence over s.18 which defines an analytical X-ray machine by its primary use being the determination of the structure or composition of a sample of material

	The control panel has an indicator, in close proximity to the X-ray “ON/OFF” switch, that clearly indicates when X-rays are being produced in the X-ray tube [s.18.1]
	
	
	
	

	A warning light is mounted near each X-ray tube in such a way as to be clearly visible from any direction from which the tube can be approached, that indicates when X-rays are being produced [s.18.2]
	
	
	
	

	The condition of each shutter, open or closed, is clearly indicated at or near the X-ray tube [s.18.3]
	
	
	
	

	Each port shall be designed in such a way that the X-ray beam can emerge only when a camera or other recording device is in its proper position, wherever practicable [s.18.4]
	
	
	
	

	At least one of the warning or safety devices mentioned in Sections 1 to 4 above is of failsafe design [s.18.5]
	
	
	
	

	A guard or interlock which prevents entry of any part of the body into the primary beam path is used, wherever practicable [s.18.6]
	
	
	
	

	A shield is provided to absorb the primary beam at the nearest practicable position beyond the point of intersection of the beam and the sample that it is intended to irradiate [s.18.7]
	
	
	
	

	All unused ports shall be secured in such a way as to prevent inadvertent opening [s.18.8]
	
	
	
	

	XSO/Operator Competence

	Questions asked regarding retention of knowledge with respect to the X-ray machine and legislation
	
	
	
	

	How is this equipment/room designed and built to protect workers from radiation exposure?
	
	
	
	

	Why are operators (not) designated as X-ray workers?  Do they need to wear dosimetry? Why or why not?
	
	
	
	

	What are the health effects associated with exposures to X-rays?
	
	
	
	

	How soon must the Ministry be notified in the event a worker is exposed to radiation levels exceeding legislated limits?
	
	
	
	

	How are a gray and sievert related?
	
	
	
	




Operations Leader


X-Ray Safety Officer (XSO)


X-Ray Source Operators


Health and Safety Representative 
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