Radiation Management Plan

Introduction

This radiation management plan has been prepared in accordance with the requirements of Regulation 9 of the Radiation Protection Regulations 2016.
The purpose of this plan is to ensure that the practice of soil testing using Portable Soil Moisture & Density Gauges, is conducted as safely as possible and in compliance with the Radiation Protection Act 2005 and the Radiation Protection Regulations 2016.

Adherence to this radiation management plan will help ensure that the radiation dose to users, other persons involved in the practice, members of the public are below the prescribed limits and are as low as reasonably achievable.  It will also help ensure that the number of people exposed to radiation and the likelihood of unexpected exposure to radiation are minimised. 

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 TYPE OF PRACTICE.
	Physical Address

	Approved premises number 

		AP/-------

		AP/--------


	
	


Statement of acceptance of this plan

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

Contact details:  telephone: XXXXXXX       email: XXXXXXX       
RMP must be read and understood by all staff involved in this practice.
	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

(a) a brief description of the type and scope of the radiation practice.
· Soil density and moisture measurements are made using gamma radiation emitted by a Cs137 source and neutrons generated by an Am 241/Be source. 
· The measurements are taken at civil construction sites (e.g. road works and dam building) or in a laboratory environment. 
· Gauges are stored in a securely in registered premises or vehicles overnight or when not in use. 

· Transport of gauge is carried in accordance with the requirement of the RPS C-2:  Code Safe Transport of Radioactive Material and following the requirements of the Code of Practice and Safety Guide Portable Density/Moisture Gauges containing Radioactive Sources( RPS 5).
(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 baggage scanners is also attached in the Appendix.
(c) an assessment of the potential hazards from the radiation sources dealt with in the radiation practice.
Gamma and neutron radiation sources are mostly used in portable density gauges. 

Gamma radiation is used for measuring the thickness of materials such as metals, detecting fill height or measuring density by detecting scattered radiation. Neutron sources are used for measuring the moisture content in soil and asphalt.

Both Gamma and Neutron radiation may expose operators to significant radiation, if appropriate safety measures are not followed.  Radiation dose rate on the surface of portable gauge could be up to 100 to 250 µSv per hour. It is important to keep a safe distance and reduce exposure time during use, transport and storage. Radiation dose rate generally drops off significantly with distance.
Operators of the mobile soil moisture density gauges is expected to receive radiation exposure from gamma and neutron sources. With good work safety practices, it is expected that the annual radiation dose to an operator should be well below 5 mSv per annum, which is fraction of annual occupational dose limit of 20 mSv. However, the dose to operator may increase significantly if work protocols are not followed or if there is an accident involving portable density gauges.
(d) details of the environment likely to be exposed to radiation during the radiation practice.
Storage :  
· Each portable density/moisture gauge are safely and securely stored by ensuring that the source(s) assembly are fully retracted, and key locked into the shielded position; 

· Gauges are not be stored with explosives, or combustible, corrosive or oxidising chemicals;
· Storage and movement record are kept and available for view by regulatory authority. 
· All gauges that are not in use are kept in the approved stores 

Transport 

· Transport of gauges takes place in accordance with the requirements of the Transport Code (RPS C-2) and Portable Soil Moisture Density Code ( RPS 5).

· Transport placards are placed on both sides and rear of the vehicle during transport.

· Source assembly is fully retracted and locked in the shielded position during transport.

· During transport, the gauge, in its transport case, are securely stowed in the location that provides the maximum distance achievable from the driver’s position while minimising shock and vibration caused by the road surface.

Use : 

· Occupied areas near the gauges include public spaces and construction sites. These places will have elevated exposure rates above background levels due to the operation of a gauge. 
· Safety perimeter is maintained at 3 meters from the gauge using Radiation warning signs. Such controlled access minimizes exposure to member of the public when the gauge is in use. 
(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.
· Exposure time and distance is minimized to reduce exposure to operators.
· A 3-meter safety perimeter is maintained in the construction site and places where member of public may have access.

· The gauge is calibrated annually through a NATA accredited laboratory.
· Annual audit is carried out to account for each sources and their location and to review any work safety protocols.

· Radiation Survey meters are available during transport and on site when gauges are used. 
· Personal radiation monitoring records are kept for each operator. 
· Gauges are labelled and contain the following information: Radiation Trefoil, name and activity of source with date of measurement, maximum dose rate on the surface of the gauge, details of manufacturer and contact details of the owner or Radiation Safety officer.
(f) details of the classes of persons likely to be exposed to radiation during the radiation practice, including –
· children; Not applicable. Access to the work sites is controlled and children are not permitted on site. 
· pregnant women; A pregnant worker may continue to work with radiation gauges provided exposure to foetus will not exceed public dose limit (1 mSv). This is in accordance with the Planned Exposure Code RPSC- 1. In such a case personal monitoring is carried out on a monthly (rather than 3 monthly) interval and a record of time near gauges and dose rate measured by the radiation monitor is kept. 
· volunteers in biomedical research – Not relevant
· Persons exempt from section 13(1) (licensing requirement) of the Act under Part 10 –  Trainee operator and Student. 
(g) the maximum dose of radiation it is anticipated a person of a class of persons specified in paragraph (f) 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

· If appropriate safety precautions are followed the operators are not expected to receive more than 1000 µSv in a 3-month period. If any operator consistently receives above 1000 µSv for a 3-month period, then investigation will be carried out to check against the Safe Work Procedures.
· Annual radiation dose to any operator should be well below 5 mSv.

· Operators radiation dose records will be reviewed during annual audit by the RSO or licence holder.
(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;
· Operators have received an approved Radiation Safety Course. 
· Supervised training for new operators by RSO or a Senior Technician during initial period of employment.
(i) the name, qualifications and experience of the supervisor of a person referred to in paragraph (h)(i) while undertaking that part of a course of study or training referred to in paragraph (h)(ii)
· Senior Soil Technician with at least 3 years experience may supervise a new employee or trainee during initial period of employment.
(j) the training and information to be provided to persons involved in carrying out the radiation practice
· Work Health and Safety procedure.
· Review of RMP during induction for a new employee.

· Appropriate Radiation Safety Courses to safely operate the gauges.
· Supervised training for new employees to safely operate the gauges.
· Operators must obtain appropriate radiation licence as required by each State/Territory.
(k) the name and contact details of the radiation safety officer for the radiation practice

Details of Radiation Safety Officer: 

Name 

Contact phone or mobile number 

Email address

(l) a brief description of the role of the radiation safety officer
· Must be able to carry out the responsibilities as outlined in Section 3.2.13 of RPS 5 “Safety Guide for Code of Practice Portable Soil Moisture Density Gauge Containing Radioactive Sources”. See annex for detailed description of responsibilities of the RSO.
· Act as central contact for all radiation matters especially in case of an emergency and incident. 

(m) a brief 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

Budget includes funding for personal radiation monitoring, calibration of radiation survey meters, a QA program: quarterly programmed maintenance, annual compliance testing and radiation protection training for staff.

(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

· The licence holder must carry out responsibilities in accordance with the requirement of the RPS C-1- Planned Exposure Code and RPS 5 – Code of Practice and Safety Guide – Portable Soil Moisture Density Gauges containing Radioactive Sources.
· The Radiation Safety Officer must carry out responsibilities as outlined in the RMP.
· Operators named on licence – as per licence conditions.
· all staff are responsible for following the radiation practices specified in this plan;

· all staff must obey warning signs and written instructions (developed form part of the site induction) aimed at minimizing 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
· Regular tool box meeting to discuss responsibilities staff and employees.
· RMP refresher carried out at regular frequency, at least once in every 12 months.
· Satff is made aware of licence conditions and applicable code of practice such as RPS 5 (Code of Practice and Safety Guide – Portable Soil Moisture Density Gauges containing Radioactive Sources).
(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 for gauges; 
· Compliance checks will be conducted annually as required under Regulation 6 of the Radiation Protection Regulation 2016 ;
· All radiation sources will be disposed of in accordance with the Act and following the requirements under Regulation 20 of Radiation Protection Regulations 2016.  Radiation Protection Unit of Department of Health will be contacted prior to disposal of any sources.
· Source take back agreement is in place with the manufacturer at the end of useful life of the gauge (usually 12 -15 years).
· Gauges are stored and transported in accordance with the requirements of Section 5 of RPS 5(Code of Practice and Safety Guide – Portable Soil Moisture Density Gauges containing Radioactive Sources).
(q) details of any emergency response plans for the radiation practice including reporting to the Director of Public Health
Emergency procedures has been developed. A copy of the emergency procedure is attached with the RMP.

(r) details of procedures that are designed to minimise the radiation hazard arising from a radiation incident;
See 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 required to report any malfunction of a radiation gauge or if they have /observed damage to unit (damage to housing or shutter control)) to RSO immediately. Any other incident also to be reported to RSO who will take immediate action and perform any further investigation. 

· Radiation Incidents will be reported to the Director of Public Health verbally ASAP and written incident report will be submitted by completing the Radiation Incident reporting form with 7 days. Radiation incident report form is available from the Radiation Protection Unit web page: https://www.dhhs.tas.gov.au/publichealth/radiation. 
(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;
· Daily movement record of gauges are kept.
· Personal Radiation Dose Records are kept.
(u) details of the use of radiation warning signs and labels in the radiation practice.
· Storage of Gauges has appropriate signage as required under the Code of Practice( RPS C-5) .
· Transport placards are used in both sides and rear of the transport vehicle.

Attached details:


· Duties of the RSO
Duties of the RSO:

RSO has sufficient professional or technical training to perform the Radiation Safety Officer duties laid down in the Safety Guide for Portable Density/Moisture Gauges Containing Radioactive Sources (2004), in particular the RSO will:

a) Assist licence holder to full fill their duties under Section 3 of the Code Radiation Protection in Planned Exposure Situations, RPS C-1, ARPANSA(2016)

b) supervise the radiation protection aspects of the radiation practice that are specified in the Radiation Management Plan;
c) operate and interpret the readings from radiation monitoring equipment that is required for the radiation practice;
d) undertakes the measurements, investigations and assessments, makes the reports, keeps the records and performs any other duty required of the Radiation Safety Officer as detailed in the Safety Guide and the Radiation Management Plan;
e) know the actions required to carry out the emergency procedures specified in the radiation management plan; 
f) ensures that the Responsible Person is kept informed of the radiation safety status of the practice.
Referenced documents:  


· RPS C-1: Code Radiation Protection in Planned Exposure Situations, ARPANSA(2016)

· RPS C-2 : Code Safe Transport of Radioactive Material, ARPANSA (2014)

· RPS 5: Code of Practice and Safety Guide “ Portable Density/Moisture  Gauge Radioactive Sources, ARPANSA(2004)

· Radiation Protection Regulations 2016

· Radiation Protection Act 2005
	
	
	

	
	
	

	
	
	

	
	
	



