Template- Radiation Management Plan for Diagnostic and Interventional Radiology 
Introduction 

It is a requirement to submit a Radiation Management Plan (RMP) to obtain a licence to possess and use radiation sources under the Radiation Protection Act. The RMP must be updated from time to time as required. Information that is required on the RMP is outlined under Regulation 9 of the Radiation Protection Regulations 2016.
The purpose of this RMP is to assist the licence holder or responsible person to manage diagnostic and interventional radiology practice in accordance with the Regulatory Expectation Guideline under the Code for Radiation Protection in Medical Exposure, RPS C-5, ARPANSA (2019).
This radiation management plan has been prepared for NAME OF LICENCE HOLDER (PERSON OR COMPANY), holder of the licence L/XXXXXX to possess radiation source(s), at the location(s) named below, for the practice of Diagnostic and Interventional Radiology:
	Approved Premises Number
	Physical Address 

	
	

	
	


RMP must be read and understood by all relevant staff involved with diagnostic and interventional radiology in the practice.
Statement of acceptance of this plan

This radiation management plan was prepared by NAME on DD/MM/20YY 

Contact details:  telephone: XXXXXXX       email: XXXXXXX       

The holder of licence L/XXXXXX hereby agrees to adhere to all requirements in this plan.

Signature_____________________________________

(licence holder or person authorised to sign for the licence holder)

Date: DD/MM/20YY
Date for review of this plan: DD/MM/20YY

Details of the Radiation Management Plan( RMP)
(a) a brief description of the type and scope of the radiation practice.
The practice of diagnostic imaging using fixed and mobile x-ray units for radiography and fluoroscopy, CT procedures, and interventional radiology at one/several locations.
The practice employs radiologists and radiographers, who are authorised to use diagnostic X-ray equipment under licence L-----.  The use of X-ray equipment is subjected to regular Quality Assurance Programme and Compliance testing by appropriately qualified and authorised personal. 

All diagnostic imaging is justified and optimized as required by the Code for Radiation Protection in Medical Exposure (RPS C-5). Guidelines and Policy documents are available to assist Radiographers and Radiologists to apply justification and optimization principle before taking any radiographic images. (Policy and guiding documents are attached with the RMP).
(b) a list of the radiation sources dealt with in the radiation practice.

· As per Schedule 1 Part A of the radiation licence L00-----------. 

· A list inventory of X-ray is also attached in the Appendix. 
Regulation (c) an assessment of the potential hazards from the radiation sources dealt with in the radiation practice.

The use of diagnostic X-ray equipment can lead to the exposure of staff or members of the public due to X-rays being emitted by the:

· primary X-ray beam
· scattered radiation from the patient or associated objects and

· tube head leakage
The primary X-ray beam is always intercepted by the bucky/image receptor. Scattered X-ray radiation is emitted in all directions, though not isotropically.  Occupied areas around, above and below the X-ray rooms may be subject to radiation exposure.

X-ray leakage from the tube head is controlled by the use of shielding within the tube head.  Manufacturing and on-going testing assesses that this level is within the prescribed limit.  Tube head leakage is s emitted in all directions, though not isotropically, and occupied areas around, above and below the X-ray rooms may be subject to radiation exposure.

(d) details of the environment likely to be exposed to radiation during the radiation practice.

· individual rooms in which the x-ray units are located

· adjacent rooms to those above

· areas immediately outside any external walls of the x-ray rooms
Shielding assessment has been carried out to ensure exposure to members of the public is within the prescribed dose limit under Schedule B of the Code Radiation Protection in Planned Exposure Situations, RPS C-1.

Occupationally exposed areas and occupied areas around, above and below the X-ray rooms have been assessed for exposure levels. The assessment is based on the shielding assessment and workload (kVp, mAs and number of procedures). Structural shielding has been added where necessary to ensure occupational and public exposures are within limits.  
A dose constraint of 2 mSv per annum is currently used to determine the threshold to initiate investigation for occupational exposure.  

(e)- the radiation principles, work practices (including quality-assurance procedures) and equipment (including personal radiation monitors) used to ensure that radiation exposure of persons or the environment is as low as is reasonably achievable during typical types of work carried out within the radiation practice.

All radiology procedures are carried out only if clinically justified.  Protocols for the following have been developed and are available:
Justification - A diagnostic imaging procedure is undertaken upon receipt of a clinically appropriate request made by a registered medical practitioner or appropriately authorised Health Practitioner. A request is  accepted when it is in a format whereby sufficient clinical information is provided to allow the clinical appropriateness of the requested procedure. 
Following information are required with each imaging requests which also includes patient identification:

· Patient identification- Patient name, date of birth, address or phone number

· Study requested
· Clinical indication for the examination

· Date of request

· Signature, electronic signature or another mechanism for requesting health professional authentication, as well as their contact details
· The Practice has documented procedures for reviewing requests to ensure that the requested examination is appropriate to the needs of the referrer and the patient. The review is undertaken by the radiologist or suitably qualified members of the diagnostic imaging team under the supervision, and with the agreement of the radiologist. 
· The Practice has documented procedures to deal with imaging requests that contains insufficient information. The procedure ensures that all reasonable attempts are made to obtain the required information as necessary from the referring practitioner, including consultation with the patient to clarify information provided in the request is carried out as necessary.
· The Practice has protocols to ensure that prior to an examination being performed, the patient has been informed of the examination to be performed, the associated risks (where applicable, e.g. contrast) and has provided an appropriate form of consent commensurate to these risks.
Optimization

· Documented imaging protocols are available for adults which includes all necessary information for the proper conduct of any diagnostic imaging examination including diagnostic x-ray , CT, mammography and BMD. The protocol cover radiographic factors( kVp,mAs) and positioning of patients. These protocols are reviewed annually by the radiology team members to optimize patient dose.
· The Practice has adopted the RANZCR CT Image Review Self Audit protocol for each CT unit at least annually. The Practice addresses any variations from normal that are indicated by the audit and maintains a record of actions taken.

· The Practice records patient doses to establish Diagnostic Reference Levels (DRLs) and this is reviewed annually and compared with Australian National DRL data as available. Investigation is carried out if patient dose consistently exceeds national DRL.
· The Practice records screening times, DAP and exposure factors (kVp, mA and screening time ) for all fluoroscopic examinations. 

· The following dose reduction strategy is applied where possible, considering that the exposure of each patient may be unique and complex :
· Automatic brightness control (ABC), low frame rate, pulsed fluoroscopy, and last image hold (LIH) are routinely used 
· Geometric and Electronic magnification is avoided or optimized to reduce skin dose. 

· The X-ray tube is kept at maximum distance from the patient and the imaging receptor as close to the patient as possible. Fluoroscopy time is also kept to absolute minimum to optimise skin dose to patients.

· Lowest dose rate options are used if available consistent with the diagnostic image quality requirements.

· Lowest frame rate and shortest run time consistent with diagnostic requirements ate used during digital image acquisition procedures (e.g.digital subtraction angiography (DSA) and cardiac angiography);

· Anti scatter grids are not routinely used for every patient. The grid is not used when examining small patients or when the image intensifier cannot be placed close to the patient.
· Consideration is given to spread skin dose for prolonged exposure  by positioning the patient or altering the x-ray field or other means to alter the beam angulation so that the same area of skin is not  continuously exposed.

· The Practice has protocols in place for radiologist-led peer review process to regularly monitor the interpretation of imaging studies. Some modalities have specific image review requirements (such as Diagnostic CT) that are described in the modality-specific requirements. The review process identifies rejected images within the review period for continue improvement and feedback. 

· The Practice has adopted the DOH recommendation to carry out a Quality assurance programme for Diagnostic x-ray, CT and Mammography. Records of QA tests are kept and are available for viewing.
· Lead aprons, thyroid collar and lead glasses are available for operating theatre staff (surgeons, nurses) who stands close to the x-ray beam during any coronary angiography and fluoroscopy procedure. Integrity of lead aprons and thyroid collar is checked annually. 
· Lead aprons is also available for other staff and member of public if they are present during in the radiology room during radiography procedure.

· Personal monitoring is provided to and used by all radiographers, radiologists and operating theater nurses( as recommended by the RSO)
· Repeat analysis in undertaken once in every 12 months as part of feedback and continuous improvement. 
· The X-ray equipment is maintained in accordance with the manufacturer’s maintenance schedule and is tested against the requirements of the Radiation Protection Standards of the Department of Health.
(f) - Details of particular classes of persons that may to be exposed to radiation during the radiation practice.

i) Children

· Neonatal and paediatric patients undergo diagnostic radiology in this practice.  Radiographic techniques are optimized for imaging neonatal & paediatric patients. 

· Imaging protocols for paediatric patients are optimised to obtain the required diagnostic image while delivering the lowest radiation dose possible.

ii) Pregnant women 
· Pregnancy status of female with child bearing capacity is confirmed verbally prior to the exposure and recorded in the patient file. 

· Patients who are unsure about their pregnancy status are referred back to the referring medical practitioner. 

· Unless in an emergency or trauma, Imaging request of pregnant patient is reviewed by the Radiologist or a Senior Radiographer on a case by case basis. The risk to the foetus or embryo is explained to the pregnant patient before the procedure is carried out. 

· Dose estimation to foetus is carried out before CT and fluoroscopy images of pregnant patients, if there is an expectation that the dose to foetus will exceed 1 mSv.

· Occupationally exposed pregnant X-ray operators will have their work managed and exposure monitored so that the foetus is afforded the same level of protection as a member of the public. 

iii) Volunteers in biomedical research

· Volunteers in a well-designed and Human Research Ethics Committee approved research programme may be exposed to X-ray radiation.
· The research project complies with the requirements of  Code of Practice “ Exposure of Humans to Ionizing Radiation for Research purposes”,( RPS 8, ARPANSA 2005)

· Dose constraints to research participants are managed in accordance with Table 1 of RPS 8.

iv) Persons exempt from requiring an authorization to use diagnostic X-ray equipment

· Students studying ‘Bachelor of Radiography ‘courses that are approved by Medical Radiation Practice Board( MRPBA),  and undertaking a supervised clinical placement as part of their studies.  Supervision of these students will be by a Senior Radiographer authorized in this practice. 

· Undergraduate trainee radiographers are directly supervised by a qualified radiographer.

· Graduate radiographers are supported ( or supervised ) by an experienced  radiographer and follow requirements of the MRPBA.

· Radiology registrars participating in the Diagnostic Radiology Training Programme of the RANZCR are supervised in the manner specified by that programme. A qualified clinical radiologist is available to provide on-site direct supervision of trainee clinical radiologists for any/all components of the medical imaging service at all times during weekdays (working hours) and is readily available to provide advice and backup after hours.
Other persons:
· Specialist medical practitioners who have authorization to use diagnostic X-ray equipment
· Occupationally exposed theatre staff for interventional procedures

· Occupationally exposed nursing staff
· Members of the public who enter or are in the areas immediately outside any of the diagnostic X-ray rooms.
· Carers who assists during radiography of children, should wear appropriate PPE( i.e. lead apron and thyroid collar) if required to be present to hold children during x-ray to reduce unnecessary radiation exposure.

(g) - The maximum dose of radiation it is anticipated a person of a class of persons specified above will receive while the radiation principles, work practices and equipment referred to in paragraph (e) are being used, and the action to be taken if those doses are exceeded

· Dose constraint (fraction of dose limit) must be established to optimize dose to occupationally exposed individuals. Dose constraint is not a dose limit rather it is a tool to optimize radiation dose to staff and members of public. An Investigation must be carried out if dose constraint consistently exceeds. Work practices will be reviewed as part of the investigation.

Recommended dose constraint for a period of 3 months :
· Diagnostic Radiographers, Theatre staff and nurses – 1 mSv 
· Interventional Radiologist and Cardiologist - 1mSv 

· Dose to lens of the eye for all theatre staff such as Interventional Radiologists Cardiologists and nurses- 1mSv
· Shielding in walls, floors and ceilings ensures that members of the public receive less than 1 mSv per annum.
· Investigation will be carried out if the dose constraint consistently exceeds. The Director of Public Health will be notified in writing if anyone exceeds the annual radiation dose limit. 
(h) details of a course of study or training that –

(i) is being or will be undertaken by a person who is expected to be dealing with a radiation source in the radiation practice; and

(ii) requires, as part of that course of study or training, the person to deal with the radiation source in the radiation practice;
· Diagnostic and Interventional X-ray equipment must be used by appropriately authorized personnel who are registered under Medical Radiation Practice Board under AHPRA. 

· The ‘USE’ of equipment is restricted to the scope of training of each individual.

(i) the name, qualifications and experience of the supervisor of a person referred to in paragraph 9-2(h)(i) while undertaking that part of a course of study or training referred to in paragraph 9-2(h)(ii)
Trainee Radiographers

· The chief radiographer has overall responsibility for supervision of radiography students.  
· Student and Graduate radiographers are supervised by a qualified and experienced senior radiographer on site. ( NAME or POSITION of the qualified radiographer).
· The Supervisor CT and MRI Radiographer is defined as a practitioner who holds MRPBA registration, appropriate radiation licenses and has a minimum of 5 years’ experience in medical imaging with at least 2 years of full-time equivalent CT or MRI experience( ASMIRT MIAP1,2019)

Trainee Clinical Radiologists

· Radiologists supervise the radiology registrar.
· A qualified clinical radiologist( RANZCR accredited) is available to provide on-site direct supervision of trainee clinical radiologists for any/all components of the medical imaging service at all times. ( NAME or POSITION of the qualified radiologist)
Operating Theater Nurses: 
Operating theatre nurses who assist during interventional radiology, coronary angiography and other fluoroscopy guided procedures are required to complete an approved radiation safety course. They are generally supervised by the diagnostic radiographers and cardiologists or radiologists during a procedure. 

(j) - The training and information to be provided to persons involved in carrying out the radiation practice

· In-house radiation safety awareness training or educational session for radiology staff 
· theatre and nursing staff assisting with radiography has completed an approved radiation safety training courses

· The approved RMP is available to all staff to ensure that they understand the requirement to comply in accordance with this RMP and licence conditions. 
Regulation (k) - The name and contact details of the radiation safety officer for the radiation practice
RSO will be responsible for the day-to-day radiation safety within the radiology department or in a medical imaging practice. 
The RSO may be: 

· a qualified expert such as a Radiology Medical Physicist;

· an experienced radiographer; or

· a radiologist.
(l) - A description of the role of the radiation safety officer
· Assist licence holder to achieve radiation safety requirements under section 3 of the Medical Code (RPS C-5).  

· Development, Implementation and review of the Radiation Management Plan in consultation with relevant medical imaging staff.
· RSO( in consultation with a qualified expert as required) should develop policies to optimize medical exposures, including clinical dosimetry and quality assurance. 

· provide appropriate personal radiation monitors to staff and maintain occupational exposure records.
· Ensure that PPE (lead apron, thyroid collar, lead goggles) is correctly used and maintained.

· carry out any measurements, investigations or assessments which are deemed necessary in the event of a radiation incident, and provide advice to licene holder and the Director of Public Health.
· Audit and report on radiation safety practices to ensure their continued effectiveness.
(m) - A description of the resources available to the radiation safety officer to enable him or her to perform his or her role under the radiation management plan
· Suitably trained and qualified Radiographer(s) or Medical Physicist(s) and equipment is available to carry out Regular Quality assurance testing as recommended by the Department of Health.

· Appropriate number of Supervisor is available 24/7 to supervise radiology registrars and student Radiographers.

· Funding is available to replace protective clothing, compliance testing and radiation protection training.
(n) - A description of the roles and responsibilities, that are relevant to a dealing with the radiation source in the radiation practice, of all persons authorised by the licence to deal with the radiation source in the radiation practice

An internal document is available that details the roles and responsibilities of all individuals involved in the practice, including:
· Organizational and governance structure of the practice or operation which shows the hierarchy and reporting framework.
· The licence holder( or the responsible person) has the ultimate responsibility to ensure safe operation of a diagnostic( interventional) Imaging department( practice). The licence holder must ensure that appropriate resources and systems are available to perform the responsibilities under Section 3.1.1 to 3.1.7 of the Medical Code (RPS C-5)  “ Safety Requirements for Medical Exposures “.
· Licence holder( or responsible person) has a system in place for continuous improvement of the practice of diagnostic and interventional radiology by adopting the RANZCR “Standards for Clinical Radiology “, as updated from time to time.

· In addition, the licence holder( or responsible person) has a responsibility to adopt, implement and maintain Quality Assurance for each modality at defined intervals as recommended by DOH( or the DPH). Records of QA documents are kept for the operational life of the equipment.
· Radiological Medical Practitioner(Radiologist and Referring medical practitioner ) are required to perform their duties in accordance with section 3.1.8 to 3.1.17 of the Medical Code (RPS C-5) . 
· The Referring Medical Practitioner and Radiologists has a responsibility to Justify and optimize radiation dose to patient in collaboration with RSO, Radiographers and Medical Physicists (if available on site, or external consultants). 
· Radiologists reviews Imaging requests to determine whether a patient requires imaging (specially for CT, MRI and for new or novel procedures/medical condition) and to determine most appropriate way to perform that investigation. 
· RANZCR CT image review Self Audit guideline is followed to optimize radiation dose to patients consistent with the diagnostic information sought. 

· Radiation dose to patients for commonly performed exposures (images) are compared against the available Australian National Diagnostic Reference Levels(DRL), at least once in every 12 months. Protocols are reviewed, If DRLs are consistently exceeded.
· The Referring medical practitioner must include the identity of the patient; information about the patient’s presentation and the clinical problem to be addressed, identity of the referrer; and sufficient clinical detail to justify performance of the diagnostic imaging examination and to confirm appropriate choice of the examination and modality. 
· Operators (Radiographers , Registered Nurses and General practitioners in remote clinics ) must perform their duties in accordance with sections 3.1.18 to 3.1.27 of the Medical Code (RPS C-5) .
· all staff are responsible for following the radiation practices specified in this plan.
· all staff must obey warning signs and written instructions (developed and placed in prominent location in radiology room/surgery) aimed at minimising their exposure to radiation.
· all staff are to report to the RSO any matter that may compromise radiation safety
(o) - The methods used to ensure that the persons referred to in paragraph (n) are aware of their obligations under the Act and the licence

· Radiation safety awareness training during induction for new employees which includes overview of the RMP and licence conditions. 
· RMP is available to all staff to ensure that they comply with the requirement of the RMP.
· RMP review takes place at least once in every 3 years with collaboration between Radiology team member such as Radiographer, Radiologist and Medical Physicists (if available on site or externally).
· Internal audit is undertaken once in every 12 months to check compliance against licence conditions and RMP.

(p) - Details of how the radiation source in the radiation practice will be prepared for use, repaired, maintained, transported, stored and disposed of;
· Maintenance/service contracts in place for all x-ray units.
· Quality Assurance programme is in place for each x-ray equipment as per the DOH Guideline. Records of QA tests are kept for the operational life of the equipment. 

· Compliance tests are carried out in accordance with the requirements of the Radiation Protection Regulations, as updated from time to time. 

· All x-ray units will be disposed of in accordance with the requirement of the Radiation Protection Act, and after obtaining appropriate approval from the Director of Public Health.
· Sell (or transfer of ownership) of any equipment will take place in accordance with the requirement of the Radiation Protection Act, and after obtaining appropriate approval from the Director of Public Health.

(q) - Details of any emergency response plans for the radiation practice including reporting to the Director of Public Health
· Protocols have been developed and are available to deal with incidents involving unexpected irradiation of any person. 
· Director of Public Health (DPH) will be informed of any malfunction of an x-ray unit that could have resulted in unexpected irradiation of any person or of any situation where a person could have been exposed inadvertently by completing the radiation incident reporting form.
· Radiation incidents will be reported in accordance with Department of Health Guideline.
(r) - Details of procedures that are designed to minimise the radiation hazard arising from a radiation incident;
See protocols above.
(s) - Details of reporting procedures for incidents adversely affecting, or likely to adversely affect –

(i) equipment used in the radiation practice; or

(ii) the environment; or

(iii) the health or safety of any person

· Staff are required to report any malfunction of the x-ray unit/observed damage to the unit (e.g. frayed cords, dents in tube casing) to the Chief Radiographer or  RSO immediately.  
· Any other incident also to be reported to the Chief Radiographer and RSO, who will take immediate action and inform the licence holder for any further investigation and action.  
· Chief Radiographer or RSO will report the radiation incident to the Director of Public Health by completing the radiation incident reporting form. 
(t) - Details of record-keeping requirements including details of the records that will be kept of movement of any mobile radiation source in the radiation practice;
· Protocol for maintenance of records has been developed and is available.  This includes that records of all radiographs will be maintained for at least seven years and will indicate the operator, exposure factors, patient and view. 
· Records of Quality Assurance tests are kept for each x-ray equipment and are available for the operational life of the equipment.

· Records of disposal of all units will be maintained as per Regulation 30, Radiation Protection Regulations 2016.
(u) - Details of the use of radiation warning signs and labels in the radiation practice.
Warning labels on the x-ray units and on room entrances, as required in the certificate(s) of registration.
· Illustrated signs are placed in public places within the facility, waiting rooms for patients, cubicles and other prominent places, to request female patients who are to undergo a radiological procedure to notify the radiological medical practitioner, operator or other personnel if she is or might be pregnant.
· Visible warning signs or other devices at any general access point to a room used for diagnostic or interventional radiology. Warning signs using the radiation trefoil symbol should conform to the specifications noted in the Australian Standard (AS 1994). 
· Illuminated radiation warning sign displaying the illuminated words ‘IONIZING RADIATION – DO NOT ENTER’ (or equivalent) is positioned directly adjacent to any entry point of any room that houses fluoroscopic or CT equipment. Warning light is illuminated when the CT or Fluoroscopy equipment is placed in the preparation mode prior to exposure and continues to illuminate during the exposure.
Referenced documents:  


· RPS C-5, Code for Radiation Protection in Medical Exposure, ARPANSA (2019)
· RPS C-1, Radiation Protection in Planned Exposure Situations, ARPANSA(2019)
· RPS F-1, Fundamentals Protection Against Ionizing Radiation, ARPANSA(2019)
· RPS 8, Code of Practice for the Exposure of Humans to Ionizing Radiation for Research Purposes (2005), ARPANSA ( 2005)
· Standards of Practice for Clinical Radiology, RANZCR(2019)

· CT Image Review Self-Audit Guideline, RANZCR(2018)

· Standard of Practice for Diagnostic and Interventional Radiology,RANZCR(2017)
· Radiation Protection Regulations 2016
· Radiation Protection Act 2005
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