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Welcome
Welcome to the first issue of the Australian National Radiation Dose Register (ANRDR) newsletter, ANRDR in Review. It is planned that this newsletter will become an annual publication to inform stakeholders of current and future work, data trends and upcoming events.

This year the ANRDR team achieved a significant milestone - complete implementation of the Dose Register to the uranium mining industry. Achievement of this milestone was only possible with the valuable contribution and strong support provided by operators, regulators and industry groups. We thank you for your ongoing support of the ANRDR work programs, and look forward to future collaborations as we continue our journey to promote uniformity and achieve a best practice approach for recording and maintaining occupational dose records that can be requested by workers.
In this first issue of ANRDR in Review our aim is to communicate information to stakeholders about the key ANRDR activities since its establishment in 2010, including the current operational status, analysis of data, stakeholder engagement activities, and plans for future expansion of the Dose Register beyond the uranium mining industry. 
We hope you find this newsletter of interest and we appreciate your suggestions and input for future issues of ANRDR in Review.
The ANRDR Team
Featured articles

Analysis of the ANRDR data

Now that all operating uranium mines in Australia are providing records to the Dose Register, ARPANSA has performed a periodic analysis of the ANRDR data in order to characterise the occupational exposure situation at the national level.
See Data analysis and reporting
Expansion activities

ARPANSA is currently seeking to expand the ANRDR beyond uranium mining to include occupationally exposed workers in other industries. This will initially include workers in the mineral sands mining and processing industry, and applicable Commonwealth licence holders.
See Expansion activities
Current status of the ANRDR 

ARPANSA operates and maintains the ANRDR (Dose Register), for the collection and long-term storage of radiation dose records for workers who are occupationally exposed in the Australian uranium mining and milling industry. The ANRDR has been open to receive dose records from uranium mining and milling operators since 1 July 2010. The Dose Register has been implemented to all four uranium mines that are licenced to operate in Australia: Olympic Dam, Beverley and Honeymoon in South Australia, and Ranger in the Northern Territory. In November 2013 production at the Honeymoon uranium mine was suspended and the mine has been placed on care and maintenance for an indefinite period.
Records for more than 31,700 individual workers in the uranium mining industry are currently registered in the ANRDR. This includes historical dose records dating back to commencement of uranium production for some operators (Beverley and Honeymoon). Since 2010, ARPANSA staff data have also been included in the Dose Register to test the suitability of the ANRDR for accepting dose histories from non-uranium mining occupational groups. The ANRDR currently maintains 26 years’ worth of ARPANSA staff data (1987 – 2013) for a total of 276 workers.
Summary of data currently registered in the ANRDR from the uranium mining industry

	Mine
	Mining Technique
	Year Production Commenced
	Year Included in the ANRDR
	Data          Collected1,2

	Ranger
	Open Pit
	1982
	July 2012
	Q1 2010 – Q4 2013

	Olympic Dam
	Underground
	1988
	October 2010
	Q1 2004 – Q4 2013

	Beverley
	ISR
	2001
	January 2011
	Q1 2001 – Q4 2013

	Honeymoon
	ISR
	2011
	February 2014
	Q1 2011 – Q4 2013


Notes: 
1. Data correct as of 02/05/2014


2. Q1 means calendar quarter – the period of time covered by the data (i.e. 1 January to 31 March)
The number of individual records submitted to the ANRDR by each uranium mine operator varies considerably, largely due to differences in the way each operator determines who is a radiation worker and hence, who is recorded by the system. Differences in mining techniques (underground, in-situ recovery and open pit) and workforce size across uranium operations are also factors that can affect the number of individual records submitted to the ANRDR by each operator. The number of monitored workers at Olympic Dam is significantly higher than other operations. As such, Olympic Dam contributes around 93% of the total number of individual records registered in the ANRDR.
Total number of dose records (%) registered in the ANRDR from each uranium mine operator
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Significant events
Now that the ANRDR has been y implemented to the uranium mining industry, it is timely to share with you some of the significant events and key milestones achieved by the ANRDR team along the way.
Summary of significant events since the ANRDR was established in July 2010.
	2014

	February
	ANRDR implemented to the uranium mining industry

Honeymoon dose records included in the ANRDR
ARPANSA Technical Report No. 165 published on Proposed Expansion of the ANRDR to the Mineral Sands Mining and Processing Industry

	2013

	December
	New ANRDR dose history report format issued to workers

	October
	Second annual ANRDR workshop held in Cairns

	June
	ARPANSA contributed ANRDR data to the IAEA UMEX Project for the investigation of occupational radiation protection practices in the uranium mining and processing industry worldwide

	2012

	November
	Implementation of the ANRDR worker outreach program

	July
	Northern Territory Radiation Protection Amendment Act 2012 commenced. This Act enables the disclosure of dose records from Ranger to the ANRDR

Ranger dose records included in the ANRDR 

	June
	First annual ANRDR workshop held in Adelaide

	2011

	June 
	ANRDR officially launched by Department of Resources, Energy and Tourism Minister Ferguson

RPS9.1 Safety Guide published for Monitoring, Assessing and Recording Occupational Radiation Doses in Mining and Mineral Processing

	January
	Beverley dose records included in the ANRDR

	2010

	October
	Olympic Dam dose records included in the ANRDR

	July 
	ANRDR opens to receive dose records


Worker outreach program

ARPANSA has developed a worker outreach program to educate workers in the uranium mining and milling industry on the existence of the ANRDR. The aim of the outreach program is to inform workers on the capabilities and benefits of the ANRDR, and to encourage workers to check/request their radiation dose history. 

A mine site visit by an ARPANSA officer initially helped inform development of the outreach program and implementation strategies. The outreach program consists of a brochure, series of posters and a PowerPoint slide which has been distributed to the mines sites. ARPANSA has engaged with radiation safety officers (RSOs) at each mine site to integrate this information into site induction and radiation safety training programs.

ANRDR successfully implemented to the uranium mining industry

In February 2014, the ANRDR was implemented to the Honeymoon uranium mine, achieving 100 percent coverage of the Dose Register to all four uranium mines in Australia. The success of the ANRDR is largely due to the cooperative arrangements between ARPANSA, regulatory authorities and mine operators. Development and implementation of the Dose Register has been strongly supported by the uranium industry, however implementation of the ANRDR was not a simple and straightforward process. 
Record management practices vary significantly between operations, and legislative requirements for radiation protection, mining, and privacy are different in each jurisdiction, so the approach for obtaining dose data was individually managed for each uranium operator. In South Australia, each mine operation’s Radiation Management Plan (RMP) was amended to require the mine operator to report dose records to the ANRDR, at the request of the State regulator. In the Northern Territory, amendments were made to the Radiation Protection Act, requiring a mining site to monitor workers for radiation, keep records, and to provide those records to ARPANSA for inclusion in the ANRDR. 
It is anticipated that any privacy concerns raised by future expansion to other jurisdictions can be solved by following the examples set by South Australia and the Northern Territory.

New dose history report format
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In December 2013, a new version of the ANRDR Dose History Report was released. The dose history report is provided to workers on request, and in December the ANRDR issued it’s first two dose history reports to uranium mine workers. A worker whose doses have been recorded in the ANRDR can request a copy of their personal dose history by completing a form provided on the ARPANSA website and sending it to one of the friendly ANRDR staff either by post or by email.
The new dose history report format was informed by feedback obtained from a useability study achieved by way of contribution from numerous ARPANSA staff with varying levels of knowledge about radiation. The purpose of the useability study was to review the existing report format to assess workers’ understanding of the information presented in the report. To improve the readability of the report for workers, the new report format has simplified wording and concepts with graphical representation of doses in relation to dose limits.
RPS 9.1 Safety Guide
Mining and mineral processing operations have different radiation monitoring methodologies and dose assessment practices. To help achieve uniformity in dose data reported to the ANRDR, a Safety Guide (RPS 9.1) was published to promote a nationally consistent approach to monitoring, assessing and recording occupational radiation doses in mining and mineral processing operations across Australia.  
Assessment of the radiation doses received by workers in mining and mineral processing operations requires correction for factors which affect the assessed dose. These factors include, but are not limited to, the solubility class of the radioactive material, time spent in a designated area, breathing rates, and the possible use of personal protective equipment (PPE). In particular, RPS 9.1 recommends that the assessed dose should be corrected to allow for the PPE protection factor and avoid the unnecessary overestimation of the dose received and recorded. Conversely, a dose received can be underestimated when a PPE factor is applied when no or inefficient PPE is used by a worker. The ANRDR database has multiple text fields for recording dose parameters used to calculate the reported doses for which the operator can include PPE correction factors. 
It is important that accurate doses are recorded and reported to the ANRDR as this will allow for valid dose comparisons to be made, and will assist ARPANSA in providing valuable information about exposures, risks, work practices, and safety culture in the mining and mineral processing industry.
Data analysis and reporting
The ANRDR collects information on quarterly assessed radiation doses for occupationally exposed workers for the following dose types (where relevant): external gamma, external neutron, inhalation of particulates, inhalation of radon gas and radon progeny, ingestion, wound and extremity dose. Company data and personal information are also collected to match a dose to the correct worker. The data collected is used to monitor individual radiological dose histories and generate annual statistics relating to exposure trends to assist in the optimisation of radiation protection practices for workers.
The flow of information (data) into and out of the ANRDR system.
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Analysis of Commonwealth licence holder data

ARPANSA staff data have been included in the Dose Register to test the suitability of the ANRDR for accepting dose histories from non-uranium mining occupational groups. ARPANSA staff are monitored for a wide variety of radiation dose types and exposure scenarios.  Some of the work for which ARPANSA staff are monitored include: site visits, regulatory inspections, radiochemistry analysis, linear accelerator services, emergency response activities, radon exposures, and quality control exposures using various gamma and neutron sources. The average and maximum annual effective doses to ARPANSA staff exhibit an overall downward trend for the period 1 January 1987 to 31 December 2013. Typically, staff doses are very low, with the average annual dose being kept well below 1 mSv. The graph shows that most maximum doses remained below 3 mSv, however in 2006 the highest individual annual dose of 9.7 mSv was recorded. As this dose was significantly higher than previously recorded maximum doses, an investigation was conducted to identify how the exposure occurred. It could not be disproved that the TLD badge was not being worn at the time of exposure, therefore it was accepted that the dose was ‘real’ and recorded for the individual.
Average and maximum effective dose trends for ARPANSA staff (1987-2013)
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Analysis of uranium industry data

Now that all four uranium mines in Australia are providing records to the Dose Register, ARPANSA has performed a periodic analysis of the ANRDR data in order to characterise the occupational exposure situation at the national level. It should be noted that Olympic Dam contributes more than 90% of the total number of records registered in the ANRDR (as shown on Page 2). As such, the dose trends presented here are dominated by Olympic Dam data, however similar trends are observed across the other operations. 
Average and maximum effective dose trends for all Australian uranium mine workers (2004-2013)
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The average and maximum annual effective doses to Australian uranium workers exhibit an overall downward trend for the period 1 January 2004 to 31 December 2013. It is clear from the above graph that doses to workers have remained consistently low, with the average dose being kept at less than a tenth of the annual dose limit. The highest individual annual dose of 15.9 mSv was recorded in 2005, however during the reporting period most maximum doses remained well below half the annual dose limit. 
Average effective dose trend by work category (2004-2013)
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The graph above shows the breakdown of annual effective dose by work category. During the 10 year reporting period, higher doses were received by mining workers with a mean annual dose of 1.4 mSv compared to a mean annual dose of 0.6 mSv for processing workers, and 0.3 mSv for other workers. Although the reported doses are very low, a slight increase in the average annual dose was observed in all three work categories in 2012.
Annual dose distribution for all Australian uranium mine workers (2013)
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An analysis of the dose distribution for 2013 reveals that approximately 95% of workers received a dose less than 3.5 mSv per year and 67% of workers received a dose below 0.5 mSv per year. The doses currently being recorded in the Australian uranium industry are very low, however it should be noted that doses may increase by a factor of two with the expected changes by the ICRP to radon progeny dose conversion factors. This is particularly important for the maximally exposed workers as there is potential for these individuals to exceed the annual dose limit if doses are increased by a factor of two.
UMEX Project

In June 2013, ARPANSA, in collaboration with uranium mine operators, contributed information to the IAEA survey on uranium mining and processing exposures (UMEX). The ANRDR proved a useful resource for providing the IAEA with dosimetric information on occupational exposure in the uranium mining industry in Australia, including data on worker categories, number of workers, average and maximum doses (γ, inhaled LLAA, inhaled RDP, total), and dose conversion factors.

Analysis of the UMEX data aims to provide a worldwide overview of occupational radiation protection practices in the uranium mining and milling industry, enabling the identification of good practices, existing deficiencies and the need for future action. The publication date for the results from the UMEX Project is yet to be determined.

Stakeholder engagement
The ANRDR team has engaged with key stakeholders by participating in scientific networks and meetings both internationally and regionally. This has included attendance at key industry and government meetings, including the Uranium Council, WA Radiation Industry Group, Australian Uranium Association, Commonwealth Licence Holders Forum, Radiation Health and Safety Advisory Council, and the Alligator Rivers Region Advisory Committee.

1.1 International engagement

Visit to Health Canada and the Health Protection Agency

In November 2012, ARPANSA visited the Health Protection Agency (HPA, now Public Health England) and Health Canada to engage with international dose register experts who manage the most established and comprehensive radiation dose registers in the world.  The National Dose Registry (NDR) and Central Index of Dose Information (CIDI) contain the occupational radiation dose records of all classified radiation workers in Canada and the United Kingdom, respectively.  Both registers are complex programs, collecting information about different categories of individuals using different legal authorities and from a variety of organisations.  The HPA also manages the National Registry for Radiation Workers (NRRW) which is an epidemiological database based on a cohort of workers monitored for occupational exposure to radiation and is used for mortality and cancer analysis.

The visit to Health Canada and the HPA provided an excellent opportunity to learn first-hand from their experience in regards to the development, implementation and ongoing management of a national radiation dose registry.  The knowledge acquired has assisted ARPANSA to enhance the functionality of the database, ensure that ANRDR operational procedures are in-line with best practice, and identify potential impediments that may impact on future expansion of the ANRDR to other industries.  

IAEA training course on harmonisation of national dose registries in Member States

ARPANSA was invited by the IAEA to lecture at a training course on ‘Harmonisation of National Dose Registries in Member States’ at its headquarters in Vienna, Austria from 2-4 April 2014. The purpose of the training course was to support Member States in establishing a national dose registry for the collection and maintenance of dose records for occupationally exposed radiation workers. The course was attended by delegates from Canada, Egypt, France, Germany, Japan, Turkey, Ukraine, and United Arab Emirates. 
Member States provided presentations on the current status of practices in their countries for recording and maintaining occupational exposure records. Canada, France and Germany have established the most comprehensive radiation dose registries in the world. Other Member States in attendance do not currently have a national system for the collection and maintenance of occupational dose records in a centralised registry. The Canadian national dose registry is by far the largest database containing over 21 million discrete dose records dating back to the 1940s for more than 820,000 registered radiation workers from many different work sectors. 

ARPANSA’s presentation on the ANRDR was well received and promoted discussion amongst Member States concerning the key challenges encountered when establishing a national system, including national uniformity, data quality and integrity, and privacy issues. Participation in the training course provided the opportunity for networking with others who share similar challenges, and allowed ARPANSA to contribute internationally to efforts concerning harmonisation of national dose registries.
Industry engagement

ANRDR workshop

ARPANSA facilitates an annual workshop for key ANRDR stakeholders, including representatives from the uranium and mineral sands mining industries, state and territory radiation and mining regulators, and Commonwealth licence holders. The purpose of the annual workshop is to provide a platform for feedback from industry and facilitate a greater level of communication between ARPANSA and its stakeholders about the ANRDR work programs and plans for future development of the Dose Register. 
In June 2012, the first ANRDR workshop was held in Adelaide in conjunction with the AusIMM International Uranium Conference. One of the key outcomes of the workshop was the establishment of a radon progeny measurement group to coordinate an Australian response to changes to recommendations of the International Commission for Radiological Protection (ICRP) for the assessment of radon risk based on the dosimetric approach.   
Following the success of the first workshop, a second workshop was held in October 2013 in conjunction with the ARPS Conference. Presentations were made by ARPANSA staff and industry representatives. Material covered included the operational status of the Dose Register, analysis of data, national uniformity and best practice, and proposed expansion of the ANRDR to the mineral sands industry and applicable Commonwealth licence holders.

The ANRDR Team is pleased to announce that ARPANSA will be holding the third annual ANRDR Workshop on Sunday 26 October 2014 in Hobart, Tasmania. The workshop has been scheduled to coincide with the ARPS Conference to be held at the Hotel Grand Chancellor in Hobart. So pencil the date in your diary and further details about this event will be confirmed shortly.
Siemens Low Dose Academy Forum
In March 2013, ARPANSA was invited to deliver a presentation at the Siemens Low Dose Academy Forum on the role of the ANRDR for radiation protection of workers. The rationale for the forum was to provide an update on computed tomography and dose optimisation innovations to facilitate best practice amongst radiologists, cardiologists, radiographers, educators and physicists. 

In medical applications of ionising radiation, concerns of radiation exposure have largely centred on patient exposure. The forum provided a unique opportunity for ARPANSA to raise awareness for workers in the medical sector about the Australian radiation protection framework and occupational risks of exposure to radiation in the workplace, together with the role of the Dose Register as a tool for the optimisation of worker protection.

Radon progeny measurement coordination group

Changes to recommendations made in 2011 by the International Commission for Radiological Protection (ICRP) on the calculation of radiation doses from the inhalation of radon and radon progeny have significant implications for assessing doses to uranium mine workers. These changes were based on the ICRP Statement on Radon published in 2009, which concluded that doses from radon and radon progeny should be calculated using a dosimetric approach. This change is likely to result in an increase of around a factor of two for the dose coefficients, thus inducing a major revision of radon reference levels. Of note, this change will also impact on the ability to allow comparisons and long-term trending of ANRDR data.
In response to the ICRP changes, ARPANSA has formed a small working group with representatives from the uranium mining industry and regulatory authorities. The aim of this group is to assist in coordination of measurement programmes directed towards the collection of data related to the assessment of radon progeny dose conversion factors in a modern Australian mining environment. In December 2013, the group commenced a programme of measurements at the Olympic Dam uranium mine in South Australia to characterise the radioactive aerosols in different work situations within the mine. Analysis of the data is currently underway and it is anticipated the results of this study will be published in the later part of 2014. 
Publications of interest
ANRDR publications and presentations

The ANRDR Team have contributed to industry publications, conference presentations and technical reports to increase awareness and strengthen support for the ANRDR work programs, and to promote a best practice approach for recording and maintaining occupational exposure records. This has included publication of papers in the Australian Uranium Newsletter and the AusIMM Bulletin, and various presentations at the ARPS, AusIMM, and Uranium and Rare Earths conferences.
A full list of ANRDR publications and presentations can be found on the ANRDR webpage.
IAEA Draft Safety Guide DS453

In February 2014, the Draft Safety Guide DS453 – Occupational Radiation Protection was released for official comment by Member States. Once the final document is approved for publication, the objective of the Safety Guide will be to provide general guidance on fulfilling the requirements for the protection of workers exposed to sources of radiation, in accordance with the International Basic Safety Standards, GSR Part 3 (the BSS).

Section 7 of the Draft Safety Guide gives detailed guidance on the monitoring and assessment of occupational exposure, including the maintenance of dose records. Of particular note is Paragraph 7.265 which states:  

[image: image7]
This statement reflects the current internationally accepted principles and recommended practices for recording and maintaining occupational exposure records. Australia has achieved this requirement for the uranium mining industry through the establishment of the ANRDR. However, there is currently no national system for providing dose histories to occupationally exposed workers in other industries.
Centralising occupational dose records is important for the long-term security of individual workers’ dose histories, especially considering the complex radiation protection regulatory framework that exists in Australia. Long-term storage in a national dose registry also serves to allow periodic analysis of all exposure data collected in order to characterise the occupational exposure situation at the national level.
Future developments

Expansion activities
In Australia, approximately 50,000 workers are monitored annually for occupational exposure to ionising radiation. The largest group of occupationally exposed workers are represented in the medical, research, and industrial work sectors. The ANRDR currently includes more than 20% coverage of all occupationally exposed workers in Australia; however this is obviously limited to workers in the uranium mining industry. This coverage will increase to 30% when the ANRDR is implemented to the mineral sands industry and Commonwealth licence holders. 
Estimated number of occupationally exposed workers (%) by work sector in Australia
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Mineral sands review and technical report
ARPANSA performed a comprehensive review of the Australian mineral sands mining and processing industry to evaluate the feasibility of expanding the ANRDR beyond uranium mining. The purpose of the review was to assess the current status of dose record management practices in the mineral sands industry, and identify legislative and other issues relating to the disclosure of workers’ dose records to the ANRDR.

Based on the findings of the review, ARPANSA has assessed that existing practice for the management of radiation dose records in the Australian mineral sands industry could be improved to facilitate the maintenance of national records within the ANRDR and ensure management of radiation dose records in the Australian mineral sands industry meets best practice. 
ARPANSA plans to form a coordinating body consisting of relevant mineral sands industry and regulatory representatives to strengthen support for the ANRDR and guide implementation activities to ensure that future decisions for expansion of the ANRDR are consistent with industry practice and the regulatory framework for radiation protection and mining.

The key findings and recommendations of the review are presented in ARPANSA Technical Report No. 165, which is now available for viewing and can be downloaded from the ARPANSA website.
Commonwealth licence holders

ARPANSA regulates radiation protection and nuclear safety for Commonwealth entities. In parallel to the mineral sands expansion, the ANRDR will also be expanding to include applicable Commonwealth licence holders (CLHs). In March 2014, the ANRDR team circulated a survey to CLHs to gather information on dose reporting and data management practices, and to assess the number and types of workers monitored for radiation exposure. The results of this survey will inform future decisions for expansion of the ANRDR to CLHs. 

ARPANSA has received strong support from several CLHs to participate in a pilot phase to test and evaluate the disclosure of dose data to the ANRDR. However, before the pilot phase can commence, the ANRDR database and associated systems require further development to ensure the database is capable of accepting dose data from non-uranium operations. Development of the ANRDR database is planned for 2014 and will be informed by results from the survey completed by CLHs. 
ARPANSA will provide CLHs with an information pack outlining the requirements for participation as well as develop a worker outreach program.
1.2 Improvements to the ANRDR system
The ANRDR database and associated systems require further development to ensure the database is capable of accepting dose data from non-uranium operations. Development of the ANRDR database is planned for 2014/15 and will be informed by results from the surveys completed by mineral sands operators and Commonwealth licence holders.
As part of the ANRDR’s ongoing improvement, we will be unveiling some new changes in the near future to both the administration component and the portal. The changes, listed below, will help to improve the efficiency and quality of service we provide to industry and workers.
ANRDR administration component
By transitioning to a more automated approach, the new administration component will improve the efficiency of uploading and processing of CSV files, and reduce its dependence on ANRDR Administrators. Some of the new features will include:
· automatic processing of CSV files;
· automatic error notifications;
· browser-based front end (ASP.NET) rather than MS Access-based; and
ANRDR portal

The appearance of the portal will be ‘refreshed’, but most of the current functions within the portal will remain unchanged, however some of the new features include:
· notification upon upload that data already exists in the database;
· ability to enter comments on why data is being re-uploaded, e.g. altering doses, updating data;
· some error checking upon upload to allow immediate feedback on data integrity; and
· automated creation of user accounts (later verified by ANRDR administrators)

The ANRDR Team

Sarsha Collett, ANRDR Manager
Sarsha joined ARPANSA in 2011 to lead the Australian National Radiation Dose Register project.  Sarsha and her team have successfully implemented the ANRDR to the uranium mining industry. Sarsha is currently managing the ANRDR expansion project that will focus on collecting dose records from occupationally exposed workers in other industries, including mineral sands mining and processing operations, and Commonwealth licence holders.
Ben Paritsky, ANRDR Science Officer
Since joining the ANRDR team in 2012, Ben has provided scientific support to the operation and ongoing maintenance of the ANRDR, including assisting operators with data upload and providing dose history reports to workers. Ben is currently coordinating activities associated with future development of the ANRDR database to ensure the system is capable of accepting dose data from other industries.
Robert Guilfoyle, ANRDR Science Officer
Since joining the ANRDR team in 2009, Robert has provided scientific support to the administration of the ANRDR database and communication activities, including contributing to the development of a quality management system for database operations, and coordinating the development and implementation of the worker outreach program. Robert is not currently working with the ANRDR Team as he recently accepted a temporary secondment to the Communications Section within ARPANSA.
Upcoming events

· Australian Uranium Conference
16-17 July 2014, Perth, Western Australia

· ARPS Conference
26-29 October 2014, Hobart, Tasmania

· Annual ANRDR Workshop

26 October 2014, Hobart, Tasmania
· Commonwealth Licence Holders Forum Meeting

Late 2014 - date and venue to be confirmed
· IAEA International Conference on Occupational Radiation Protection
1-5 December 2014, Vienna, Austria
Contact the ANRDR
Email:

anrdr@arpansa.gov.au
Freecall:
1800 022 333

Website:
http://www.arpansa.gov.au/services/ANRDR/
Mailing address:


Australian National Radiation Dose Register


ARPANSA

619 Lower Plenty Road

Yallambie VIC 3085
























No. of operators included in ANRDR  





95% of workers < 3.5 mSv 





67% of workers < 0.5 mSv 





Consideration should be given to the establishment of a national dose registry as a central


point for the collection and maintenance of dose records compiled by the dosimetry service


providers. The storage of information at the national dose registry should be such as to allow a person, during and after his or her working life, to retrieve information on the doses received while occupationally exposed. 
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		2013		1001		604		5439		4491		585		216		86		14		8		5		17		13		3		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1001		605		76		73		1		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1002		603		105		104		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1002		604		65		40		16		7		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1002		605		115		99		13		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1003		603		17		8		6		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1003		604		35		6		25		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1003		605		29		29		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1004		602		193		25		33		36		50		27		11		7		3		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1004		604		228		51		53		39		25		19		17		8		6		4		0		1		3		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						Total		9088		6073		1161		481		266		164		194		220		229		125		71		59		25		13		6		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								Dose range (mSv)

								Dose range (mSv)		0-0.5		0.5-1		1-1.5		1.5-2		2-2.5		2.5-3		3-3.5		3.5-4		4-4.5		4.5-5		5-5.5		5.5-6		6-6.5		6.5-7		7-7.5		7.5-8		8-8.5		8.5-9		9-9.5		9.5-10		10-10.5		10.5-11		11-11.5		11.5-12		12-12.5		12.5-13		13-13.5		13.5-14		14-14.5		14.5-15		15-15.5		15.5-16		16-16.5

								No. of workers		6073		1161		481		266		164		194		220		229		125		71		59		25		13		6		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Dose Distribution

		



67%

95%
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Number of workers

Total effective dose distribution of Australian uranium workers (2013)



Worker Categories

		2004		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2004		601		1252		1187.1676477455		0		162.4900800577		1279.6715794978		0		0		0		0		0		2629.3293095091		10.24744		2629.3293095091		10.24744

		1002		2004		603		22		2.2706000227		0		2.2430639873		9.5475908797		0		0		0		0		0		14.061254885		1.209139		14.061254885		1.209139

						Total		1274																						Total average		2.0748748543

		2004		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2004		604		1996		615.1344495583		0		1139.5306295348		122.6901499154		0		0		0		0		0		1877.3552326984		12.27365		1877.3552326984		12.27365

		1002		2004		604		43		36.6955996371		0		6.859563991		20.6257619914		0		0		0		0		0.1337899978		64.3147151489		4.525129		64.1809254307		4.525129

						Total		2039																						Total average		0.9522001756

		2004		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2004		605		109		29.8079999425		0		13.5637960353		33.0907080352		0		0		0		0		0.4315450094		76.8940491867		3.665927		76.4625038435		3.665927

																														Total average		0.7014908609

		2005		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2005		601		1789		1490.0747982906		0		178.3533201847		1650.7895176356		0		0		0		0		0		3319.2176332236		8.561		3319.2176332236		8.561

		1002		2005		603		39		3.2581999833		0		3.6283849906		9.3794870509		0		0		0		0		0		16.2660719855		0.953099		16.2660719855		0.953099

						Total		1828																						Total average		1.8246628584

		2005		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2005		604		2095		848.7897717468		0		1162.0110981904		152.9008401083		0		0		0		0		0		2163.7017090488		15.93867		2163.7017090488		15.93867

		1002		2005		604		54		25.74100029		0		16.00574003		13.4898278769		0		0		0		0		0.0992219998		55.3357896283		3.83706		55.2365676835		3.835756

						Total		2149																						Total average		1.032544568

		2005		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2005		605		124		15.0688001086		0		10.5980780642		16.7217010115		0		0		0		0		0.3853350024		42.7739139806		2.118378		42.3885790772		2.022201

																														Total average		0.3418433797

		2006		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2006		601		1973		1783.3733784584		0		224.9347202635		2014.8861891124		0		0		0		0		0		4023.1942931451		8.14592		4023.1942931451		8.14592

		1002		2006		603		46		2.9777999739		0		4.9830979397		4.9707679996		0		0		0		0		0		12.9316659605		0.8139		12.9316659605		0.8139

						Total		2019																						Total average		1.9990717975

		2006		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2006		604		2364		1074.2522826223		0		842.6163082265		168.0123697758		0		0		0		0		0		2084.8809664827		6.77794		2084.8809664827		6.77794

		1002		2006		604		52		20.3200001752		0		36.0021132624		5.8400249735		0		0		0		0		0.0456189997		62.2077572439		7.591204		62.1621378455		7.57089

						Total		2416																						Total average		0.8886767816

		2006		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2006		605		83		10.8339999494		0		10.7154030001		6.2642530651		0		0		0		0		0.0287359995		27.8423919533		1.392878		27.813655958		1.380029

																														Total average		0.3351042887

		2007		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2007		601		3236		2007.8179907631		0		322.7732796355		2630.453712926		0		0		0		0		0		4961.0449786764		7.83002		4961.0449786764		7.83002

		1002		2007		603		129		0.6489999997		0		6.703176997		10.2959859857		0		0		0		0		0.000103		17.6482659433		0.50556		17.6481629427		0.50556

						Total		3365																						Total average		1.4795521966

		2007		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2007		604		4682		1377.2670783317		0		1430.4726642627		365.1700699708		0		0		0		0		0		3172.9098127584		7.87112		3172.9098127584		7.87112

		1002		2007		604		55		12.19799993		0		10.9415139128		7.8540270349		0		0		0		0		0.0148759995		31.0084168101		3.462404		30.9935410256		3.462404

						Total		4737																						Total average		0.6763570517

		2007		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2007		605		127		5.2429999975		0		7.6829310008		10.4804439553		0		0		0		0		0.0214289998		23.4278040106		1.949025		23.406374986		1.949025

																														Total average		0.1843021652

		2008		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2008		601		3988		2041.3109042719		0		242.3384803387		2589.5991004068		0		0		0		0		0		4873.2484819507		7.23607		4873.2484819507		7.23607

		1002		2008		603		190		1.8241000146		0		14.2364849986		23.714532992		0		0		0		0		0		39.7751179882		0.682019		39.7751179882		0.682019

						Total		4178																						Total average		1.1759271422

		2008		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2008		604		6260		1799.3123166692		0		1708.9562493808		243.7646398245		0		0		0		0		0		3752.0331888078		8.99512		3752.0331888078		8.99512

		1002		2008		604		68		17.9269998772		0		10.9543649638		12.2613120456		0		0		0		0		0.0068179999		41.149495102		2.659823		41.1426772247		2.659823

						Total		6328																						Total average		0.599427286

		2008		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2008		605		179		7.9450000422		0		10.6852119987		17.3443689518		0		0		0		0		0.0360240004		36.0106050319		2.333556		35.9745810021		2.333556

																														Total average		0.2009753129

		2009		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2009		601		3046		1647.8950229678		0		274.0478800663		2020.9005606639		0		0		0		0		0		3942.8434640281		8.29549		3942.8434640281		8.29549

		1002		2009		603		105		1.3913000132		0		6.8661280259		10.7171009548		0		0		0		0		0		18.9745288612		0.431792		18.9745288612		0.431792

						Total		3151																						Total average		1.2573208483

		2009		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2009		604		5467		972.4085941566		0		1495.350309827		173.8189696661		0		0		0		0		0		2641.5778653938		10.38822		2641.5778653938		10.38822

		1002		2009		604		57		17.2847999791		0		11.1759009457		7.5796020265		0		0		0		0		0.0184720009		36.0587746946		2.97725		36.0403031555		2.97717

						Total		5524																						Total average		0.4847245055

		2009		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2009		605		113		7.0380000779		0		7.7599990314		11.1516470425		0		0		0		0		0.0084779999		25.958123971		2.441051		25.9496459255		2.440862

																														Total average		0.2296428843

		2010		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2010		601		3529		1409.7866059914		200.7492801179		1709.1245217567		0		0		0		0		0		0		3319.6604127381		5.92601		3319.6604127381		5.92601

		1002		2010		603		83		0.7399999929		6.3873609709		10.9606229391		0		0		0		0		0		0.000092		18.0880759924		0.630377		18.0879839926		0.630377

		1004		2010		602		229		70.8300000299		27.3528490365		38.1279978841		0		0		0		0		0		0		136.3108472265		2.086597		136.3108472265		2.086597

						Total		3841																						Total Average		0.9044673897

		2010		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2010		604		5924		867.6215836569		1301.6532594102		244.1142202286		0		0		0		0		0		0		2413.3890601285		4.43589		2413.3890601285		4.43589

		1002		2010		604		54		16.4329998418		7.0170200237		10.0352550079		0		0		0		0		0		0.0071819997		33.4924571756		2.377958		33.485275263		2.377958

		1004		2010		604		228		68.4299999978		70.7283113953		28.171263163		0		0		0		0		0		0		167.3295748336		3.201211		167.3295748336		3.201211

						Total		6206																						Total Average		0.4212381422

		2010		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2010		605		83		6.3100000104		6.7116070317		12.1693349594		0		0		0		0		0		0.0167499996		25.2076919954		1.600552		25.1909419242		1.600334

																														Total Average		0.3035053244

		2011		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2011		601		4764		2023.8653678764		225.9352781717		1891.4155869008		0		0		0		0		0		0		4141.2162295543		6.73666		4141.2162295543		6.73666

		1002		2011		603		116		1.6990000119		3.9233850018		10.3247649528		0		0		0		0		0		0.002507		15.9496570126		0.51329		15.9471500114		0.51329

		1003		2011		603		24		0.6499999817		3.0426000105		0.2845000009		0		0		0		0		0		0		3.9770999625		0.3959		3.9770999625		0.3959

		1004		2011		602		262		84.3279406969		34.4723363915		49.573102145		0		0		0		0		0		0		168.3733794056		1.940634		168.3733794056		1.940634

						Total		5166																						Total Average		0.8380785635

		2011		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2011		604		6374		1164.1649950496		1251.83467822		154.9766489375		0		0		0		0		0		0		2570.9763326291		7.58562		2570.9763326291		7.58562

		1002		2011		604		85		11.2400001907		9.33590503		8.8805310001		0		0		0		0		0		0.0070689999		29.4635053881		3.211047		29.456436158		3.211047

		1003		2011		604		48		0.1499999985		6.0770999487		1.7553000188		0		0		0		0		0		0		7.9824000746		0.3528		7.9824000746		0.3528

		1004		2011		604		259		115.1239403095		161.169074202		26.9933606625		0		0		0		0		0		0		303.2863756791		4.838183		303.2863756791		4.838183

						Total		6766																						Total Average		0.4303431192

		2011		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2011		605		130		11.5579999932		5.315821993		12.9645260369		0		0		0		0		0		0.0214670004		29.8598150248		1.319045		29.8383480865		1.319045

		1003		2011		605		59		0.8999999892		5.2802999623		1.5853000143		0		0		0		0		0		0		7.765599973		0.3385		7.765599973		0.3385

						Total		189																						Total Average		0.1989626881

		2012		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2012		601		3487		1661.9599291651		215.791978678		2891.10575604		0		0		0		0		0		0		4768.8576680349		6.60938		4768.8576680349		6.60938

		1002		2012		603		64		7.9669997108		4.4129709866		6.2896220139		0		0		0		0		0		0.000264		18.6698566579		6.174713		18.6695929967		6.174695

		1003		2012		603		29		0.1900000051		21.182059926		1.7711400064		0		0		0		0		0		0		23.1432002541		2.0529		23.1432002541		2.0529

		1004		2012		602		178		94.6320157535		51.8308404163		66.6380468123		0		0		0		0		0		0		213.1009033471		2.77247		213.1009033471		2.77247

						Total		3758																						Total Average		1.3368204802

		2012		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2012		604		7434		1194.8069647993		2392.4406375331		168.0517588434		0		0		0		0		0		0		3755.2993611032		8.113217		3755.2993611032		8.113217

		1002		2012		604		69		8.0250999716		9.2912809618		9.5999800568		0		0		0		0		0		0.001328		26.9176890962		1.262886		26.9163610451		1.262886

		1003		2012		604		47		0.9199999981		13.8955000639		6.8359000515		0		0		0		0		0		0		21.65139989		1.16824		21.65139989		1.16824

		1004		2012		604		139		101.2380073592		56.9045174032		26.4080688813		0		0		0		0		0		0		184.5505934469		4.661037		184.5505934469		4.661037

						Total		7689																						Total Average		0.5187173515

		2012		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2012		605		92		6.3251000263		9.5006969726		10.3409679651		0		0		0		0		0		0.007671		26.1744360413		1.272918		26.1667650895		1.272918

		1003		2012		605		40		0.0900000036		11.7770000701		3.1399200267		0		0		0		0		0		0		15.0069200532		0.8712		15.0069200532		0.8712

						Total		132																						Total Average		0.3119218571

		2013		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective		Average effective dose

		1001		2013		601		2786		1280.8528725502		295.4484734068		2713.9900820854		0		0		0		0		0		0		4290.2914247178		7.178652		4290.2914247178		7.178652		1.5399466708

		1002		2013		603		105		2.5840000939		4.928567042		7.5536959814		0		0		0		0		0		0.000032		15.0662950133		1.969689		15.0662630354		1.969689		0.1434882194

		1003		2013		603		17		0.6199999936		8.2798000034		1.9886999588		0		0		0		0		0		0		10.8885000274		1.1789		10.8885000274		1.1789		0.6405000016

		1004		2013		602		193		221.399999477		22.936341382		52.6890360853		0		0		0		0		0		0		297.0253782421		4.407497		297.0253782421		4.407497		1.5389915971

						Total		3101																						Total Average		1.4876722238

		2013		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective		Average effective dose

		1001		2013		604		5439		471.8715097848		1038.0398603696		135.6546170311		0		0		0		0		0		0		1645.5659862205		5.066107		1645.5659862205		5.066107		0.3025493632

		1002		2013		604		65		14.1039999272		10.5062780582		10.700276971		0		0		0		0		0		0.000025		35.3105799945		3.137965		35.3105549605		3.137965		0.5432393071

		1003		2013		604		35		4.8000000101		11.5104000475		6.922000017		0		0		0		0		0		0		23.2323999256		1.0484		23.2323999256		1.0484		0.663782855

		1004		2013		604		228		266.6799988579		41.8163121792		25.9838260626		0		0		0		0		0		0		334.4801368881		6.55319		334.4801368881		6.55319		1.4670181442

						Total		5767																						Total Average		0.3534921238

		2013		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective		Average effective dose

		1001		2013		605		76		0.0099999998		0		6.3357290373		0		0		0		0		0		0		6.3457290427		1.351136		6.3457290427		1.351136		0.0834964348

		1002		2013		605		115		9.1060000465		9.5550210592		13.6044060816		0		0		0		0		0		0.009592		32.2750191571		1.296341		32.2654269298		1.296114		0.2805689298

		1003		2013		605		29		0.1399999987		5.5978999971		3.019500016		0		0		0		0		0		0		8.7574000088		0.4961		8.7574000088		0.4961		0.3019793106

						Total		220																						Total Average		0.2153116181

						Total (2013)		9088

				Mining								Processing								Other

				2010		2011		2012		2013		2010		2011		2012		2013		2010		2011		2012		2013

		Average effective doses		0.9044673897		0.8380785635		1.3368204802		1.4876722238		0.4212381422		0.4303431192		0.5187173515		0.3534921238		0.3035053244		0.1989626881		0.3119218571		0.2153116181





Worker Categories
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Worker category by year
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Uranium industry worker category dose comparisons (2010-2013)



Average & Maximum

		Year																																		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

				2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013								1001		2013		601		2786		1280.8528725502		0		295.4484734068		2713.9900820854		0		0		0		0		0		0		4290.2914247178		7.178652		4290.2914247178		7.178652

		Average effective dose		0.5466778234		0.7046817397		0.6690500155		1.3621827079		1.3647428825		1.3747195041		0.9972053555		0.8181725828		0.7584644751		0.6034999108		0.5984886821		0.7751555606		0.7371511004								1001		2013		604		5439		471.8715097848		0		1038.0398603696		135.6546170311		0		0		0		0		0		0		1645.5659862205		5.066107		1645.5659862205		5.066107

		Maximum		3.205017		2.858102		3.13042		12.27365		15.93867		8.14592		7.87112		8.99512		10.38822		5.92601		7.58562		8.113217		7.178652								1001		2013		605		76		0.0099999998		0		0		6.3357290373		0		0		0		0		0		0		6.3457290427		1.351136		6.3457290427		1.351136

		Annual dose limit		20		20		20		20		20		20		20		20		20		20		20		20		20								1002		2013		603		105		2.5840000939		0		4.928567042		7.5536959814		0		0		0		0		0		0.000032		15.0662950133		1.969689		15.0662630354		1.969689

		No. of workers								3422		4101		4518		8229		10685		8788		10130		12121		11588		9088								1002		2013		604		65		14.1039999272		0		10.5062780582		10.700276971		0		0		0		0		0		0.000025		35.3105799945		3.137965		35.3105549605		3.137965

																																				1002		2013		605		115		9.1060000465		0		9.5550210592		13.6044060816		0		0		0		0		0		0.009592		32.2750191571		1.296341		32.2654269298		1.296114

																																				1003		2013		603		17		0.6199999936		0		8.2798000034		1.9886999588		0		0		0		0		0		0		10.8885000274		1.1789		10.8885000274		1.1789

																																				1003		2013		604		35		4.8000000101		0		11.5104000475		6.922000017		0		0		0		0		0		0		23.2323999256		1.0484		23.2323999256		1.0484

																																				1003		2013		605		29		0.1399999987		0		5.5978999971		3.019500016		0		0		0		0		0		0		8.7574000088		0.4961		8.7574000088		0.4961

																																				1004		2013		602		193		221.399999477		0		22.936341382		52.6890360853		0		0		0		0		0		0		297.0253782421		4.407497		297.0253782421		4.407497

																																				1004		2013		604		228		266.6799988579		0		41.8163121792		25.9838260626		0		0		0		0		0		0		334.4801368881		6.55319		334.4801368881		6.55319

																																																																		Average		0.7371511004

				Average annual effective doses

				2004		2005		2006		2007		2008		2009		2010		2011		2012		2013

		Mining		2.0748748543		1.8246628584		1.9990717975		1.4795521966		1.1759271422		1.2573208483		0.9044673897		0.8380785635		1.3368204802		1.4876722238

		Processing		0.9522001756		1.032544568		0.8886767816		0.6763570517		0.599427286		0.4847245055		0.4212381422		0.4303431192		0.5187173515		0.3534921238

		Other		0.7014908609		0.3418433797		0.3351042887		0.1843021652		0.2009753129		0.2296428843		0.3035053244		0.1989626881		0.3119218571		0.2153116181
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Trend in maximum and average doses to Australian uranium mine workers



		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective		Averages

		1001		2010		601		3529		1409.7866059914		0		200.7492801179		1709.1245217567		0		0		0		0		0		0		3319.6604127381		5.92601		3319.6604127381		5.92601		0.9406801963

		1004		2010		602		229		70.8300000299		0		27.3528490365		38.1279978841		0		0		0		0		0		0		136.3108472265		2.086597		136.3108472265		2.086597		0.5952438744

		1002		2010		603		83		0.7399999929		0		6.3873609709		10.9606229391		0		0		0		0		0		0.000092		18.0880759924		0.630377		18.0879839926		0.630377		0.217927518

		1001		2011		601		4764		2023.8653678764		0		225.9352781717		1891.4155869008		0		0		0		0		0		0		4141.2162295543		6.73666		4141.2162295543		6.73666		0.8692729281

		1004		2011		602		262		84.3279406969		0		34.4723363915		49.573102145		0		0		0		0		0		0		168.3733794056		1.940634		168.3733794056		1.940634		0.6426464863

		1003		2011		603		24		0.6499999817		0		3.0426000105		0.2845000009		0		0		0		0		0		0		3.9770999625		0.3959		3.9770999625		0.3959		0.1657124984

		1002		2011		603		116		1.6990000119		0		3.9233850018		10.3247649528		0		0		0		0		0		0.002507		15.9496570126		0.51329		15.9471500114		0.51329		0.1374754311

		1001		2012		601		3487		1661.9599291651		0		215.791978678		2891.10575604		0		0		0		0		0		0		4768.8576680349		6.60938		4768.8576680349		6.60938		1.3676104583

		1004		2012		602		178		94.6320157535		0		51.8308404163		66.6380468123		0		0		0		0		0		0		213.1009033471		2.77247		213.1009033471		2.77247		1.1971960862

		1003		2012		603		29		0.1900000051		0		21.182059926		1.7711400064		0		0		0		0		0		0		23.1432002541		2.0529		23.1432002541		2.0529		0.7980413881

		1002		2012		603		64		7.9669997108		0		4.4129709866		6.2896220139		0		0		0		0		0		0.000264		18.6698566579		6.174713		18.6695929967		6.174695		0.2917123906

		1001		2013		601		2786		1280.8528725502		0		295.4484734068		2713.9900820854		0		0		0		0		0		0		4290.2914247178		7.178652		4290.2914247178		7.178652		1.5399466708

		1004		2013		602		193		221.399999477		0		22.936341382		52.6890360853		0		0		0		0		0		0		297.0253782421		4.407497		297.0253782421		4.407497		1.5389915971

		1003		2013		603		17		0.6199999936		0		8.2798000034		1.9886999588		0		0		0		0		0		0		10.8885000274		1.1789		10.8885000274		1.1789		0.6405000016

		1002		2013		603		105		2.5840000939		0		4.928567042		7.5536959814		0		0		0		0		0		0.000032		15.0662950133		1.969689		15.0662630354		1.969689		0.1434882194

				Uranium mining

				2010		2011		2012		2013

		Average doses		0.9044673897		0.8380785635		1.3368204802		1.4876722238

				Average doses per category

				601		602		603 (Bev)		603 (Hon)

		2010		0.9406801963		0.5952438744		0.217927518

		2011		0.8692729281		0.6426464863		0.1374754311		0.1657124984

		2012		1.3676104583		1.1971960862		0.2917123906		0.7980413881

		2013		1.5399466708		1.5389915971		0.1434882194		0.6405000016





		



Average doses



		



Average doses per category 601

Average doses per category 602

Average doses per category 603 (Bev)

Average doses per category 603 (Hon)




_1466837471.xls
Chart1

		2004		2004		2004		2004		2004		2004

		2005		2005		2005		2005		2005		2005

		2006		2006		2006		2006		2006		2006

		2007		2007		2007		2007		2007		2007

		2008		2008		2008		2008		2008		2008

		2009		2009		2009		2009		2009		2009

		2010		2010		2010		2010		2010		2010

		2011		2011		2011		2011		2011		2011

		2012		2012		2012		2012		2012		2012
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Mining

Mining mean

Processing

Processing mean

Other

Other mean

Year

Average effective dose (mSv)

2.0748748543

1.4378448354

0.9522001756

0.6357721105

0.7014908609

0.3023060379

1.8246628584

1.4378448354

1.032544568

0.6357721105

0.3418433797

0.3023060379

1.9990717975

1.4378448354

0.8886767816

0.6357721105

0.3351042887

0.3023060379

1.4795521966

1.4378448354

0.6763570517

0.6357721105

0.1843021652

0.3023060379

1.1759271422

1.4378448354

0.599427286

0.6357721105

0.2009753129

0.3023060379

1.2573208483

1.4378448354

0.4847245055

0.6357721105

0.2296428843

0.3023060379

0.9044673897

1.4378448354

0.4212381422

0.6357721105

0.3035053244

0.3023060379

0.8380785635

1.4378448354

0.4303431192

0.6357721105

0.1989626881

0.3023060379

1.3368204802

1.4378448354

0.5187173515

0.6357721105

0.3119218571

0.3023060379

1.4876722238

1.4378448354

0.3534921238

0.6357721105

0.2153116181

0.3023060379



Dose Distribution

		YearNo		ANRDREmployerNo		WorkCategoryCd		CountTotal		Cat_01		Cat_02		Cat_03		Cat_04		Cat_05		Cat_06		Cat_07		Cat_08		Cat_09		Cat_10		Cat_11		Cat_12		Cat_13		Cat_14		Cat_15		Cat_16		Cat_17		Cat_18		Cat_19		Cat_20		Cat_21		Cat_22		Cat_23		Cat_24		Cat_25		Cat_26		Cat_27		Cat_28		Cat_29		Cat_30		Cat_31		Cat_32		Cat_33		Cat_34		Cat_35		Cat_36		Cat_37		Cat_38		Cat_39		Cat_40		Cat_41

		2013		1001		601		2786		1147		429		171		103		104		158		199		203		107		68		57		22		12		5		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1001		604		5439		4491		585		216		86		14		8		5		17		13		3		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1001		605		76		73		1		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1002		603		105		104		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1002		604		65		40		16		7		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1002		605		115		99		13		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1003		603		17		8		6		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1003		604		35		6		25		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1003		605		29		29		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1004		602		193		25		33		36		50		27		11		7		3		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2013		1004		604		228		51		53		39		25		19		17		8		6		4		0		1		3		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						Total		9088		6073		1161		481		266		164		194		220		229		125		71		59		25		13		6		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								Dose range (mSv)

								Dose range (mSv)		0-0.5		0.5-1		1-1.5		1.5-2		2-2.5		2.5-3		3-3.5		3.5-4		4-4.5		4.5-5		5-5.5		5.5-6		6-6.5		6.5-7		7-7.5		7.5-8		8-8.5		8.5-9		9-9.5		9.5-10		10-10.5		10.5-11		11-11.5		11.5-12		12-12.5		12.5-13		13-13.5		13.5-14		14-14.5		14.5-15		15-15.5		15.5-16		16-16.5

								No. of workers		6073		1161		481		266		164		194		220		229		125		71		59		25		13		6		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Dose Distribution

		



67%

95%

No. of workers

Dose range (mSv)

Number of workers

Total effective dose distribution of Australian uranium workers (2013)



Worker Categories

		2004		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2004		601		1252		1187.1676477455		0		162.4900800577		1279.6715794978		0		0		0		0		0		2629.3293095091		10.24744		2629.3293095091		10.24744

		1002		2004		603		22		2.2706000227		0		2.2430639873		9.5475908797		0		0		0		0		0		14.061254885		1.209139		14.061254885		1.209139

						Total		1274																						Total average		2.0748748543

		2004		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2004		604		1996		615.1344495583		0		1139.5306295348		122.6901499154		0		0		0		0		0		1877.3552326984		12.27365		1877.3552326984		12.27365

		1002		2004		604		43		36.6955996371		0		6.859563991		20.6257619914		0		0		0		0		0.1337899978		64.3147151489		4.525129		64.1809254307		4.525129

						Total		2039																						Total average		0.9522001756

		2004		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2004		605		109		29.8079999425		0		13.5637960353		33.0907080352		0		0		0		0		0.4315450094		76.8940491867		3.665927		76.4625038435		3.665927

																														Total average		0.7014908609

		2005		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2005		601		1789		1490.0747982906		0		178.3533201847		1650.7895176356		0		0		0		0		0		3319.2176332236		8.561		3319.2176332236		8.561

		1002		2005		603		39		3.2581999833		0		3.6283849906		9.3794870509		0		0		0		0		0		16.2660719855		0.953099		16.2660719855		0.953099

						Total		1828																						Total average		1.8246628584

		2005		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2005		604		2095		848.7897717468		0		1162.0110981904		152.9008401083		0		0		0		0		0		2163.7017090488		15.93867		2163.7017090488		15.93867

		1002		2005		604		54		25.74100029		0		16.00574003		13.4898278769		0		0		0		0		0.0992219998		55.3357896283		3.83706		55.2365676835		3.835756

						Total		2149																						Total average		1.032544568

		2005		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2005		605		124		15.0688001086		0		10.5980780642		16.7217010115		0		0		0		0		0.3853350024		42.7739139806		2.118378		42.3885790772		2.022201

																														Total average		0.3418433797

		2006		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2006		601		1973		1783.3733784584		0		224.9347202635		2014.8861891124		0		0		0		0		0		4023.1942931451		8.14592		4023.1942931451		8.14592

		1002		2006		603		46		2.9777999739		0		4.9830979397		4.9707679996		0		0		0		0		0		12.9316659605		0.8139		12.9316659605		0.8139

						Total		2019																						Total average		1.9990717975

		2006		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2006		604		2364		1074.2522826223		0		842.6163082265		168.0123697758		0		0		0		0		0		2084.8809664827		6.77794		2084.8809664827		6.77794

		1002		2006		604		52		20.3200001752		0		36.0021132624		5.8400249735		0		0		0		0		0.0456189997		62.2077572439		7.591204		62.1621378455		7.57089

						Total		2416																						Total average		0.8886767816

		2006		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2006		605		83		10.8339999494		0		10.7154030001		6.2642530651		0		0		0		0		0.0287359995		27.8423919533		1.392878		27.813655958		1.380029

																														Total average		0.3351042887

		2007		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2007		601		3236		2007.8179907631		0		322.7732796355		2630.453712926		0		0		0		0		0		4961.0449786764		7.83002		4961.0449786764		7.83002

		1002		2007		603		129		0.6489999997		0		6.703176997		10.2959859857		0		0		0		0		0.000103		17.6482659433		0.50556		17.6481629427		0.50556

						Total		3365																						Total average		1.4795521966

		2007		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2007		604		4682		1377.2670783317		0		1430.4726642627		365.1700699708		0		0		0		0		0		3172.9098127584		7.87112		3172.9098127584		7.87112

		1002		2007		604		55		12.19799993		0		10.9415139128		7.8540270349		0		0		0		0		0.0148759995		31.0084168101		3.462404		30.9935410256		3.462404

						Total		4737																						Total average		0.6763570517

		2007		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2007		605		127		5.2429999975		0		7.6829310008		10.4804439553		0		0		0		0		0.0214289998		23.4278040106		1.949025		23.406374986		1.949025

																														Total average		0.1843021652

		2008		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2008		601		3988		2041.3109042719		0		242.3384803387		2589.5991004068		0		0		0		0		0		4873.2484819507		7.23607		4873.2484819507		7.23607

		1002		2008		603		190		1.8241000146		0		14.2364849986		23.714532992		0		0		0		0		0		39.7751179882		0.682019		39.7751179882		0.682019

						Total		4178																						Total average		1.1759271422

		2008		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2008		604		6260		1799.3123166692		0		1708.9562493808		243.7646398245		0		0		0		0		0		3752.0331888078		8.99512		3752.0331888078		8.99512

		1002		2008		604		68		17.9269998772		0		10.9543649638		12.2613120456		0		0		0		0		0.0068179999		41.149495102		2.659823		41.1426772247		2.659823

						Total		6328																						Total average		0.599427286

		2008		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2008		605		179		7.9450000422		0		10.6852119987		17.3443689518		0		0		0		0		0.0360240004		36.0106050319		2.333556		35.9745810021		2.333556

																														Total average		0.2009753129

		2009		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2009		601		3046		1647.8950229678		0		274.0478800663		2020.9005606639		0		0		0		0		0		3942.8434640281		8.29549		3942.8434640281		8.29549

		1002		2009		603		105		1.3913000132		0		6.8661280259		10.7171009548		0		0		0		0		0		18.9745288612		0.431792		18.9745288612		0.431792

						Total		3151																						Total average		1.2573208483

		2009		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2009		604		5467		972.4085941566		0		1495.350309827		173.8189696661		0		0		0		0		0		2641.5778653938		10.38822		2641.5778653938		10.38822

		1002		2009		604		57		17.2847999791		0		11.1759009457		7.5796020265		0		0		0		0		0.0184720009		36.0587746946		2.97725		36.0403031555		2.97717

						Total		5524																						Total average		0.4847245055

		2009		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2009		605		113		7.0380000779		0		7.7599990314		11.1516470425		0		0		0		0		0.0084779999		25.958123971		2.441051		25.9496459255		2.440862

																														Total average		0.2296428843

		2010		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2010		601		3529		1409.7866059914		200.7492801179		1709.1245217567		0		0		0		0		0		0		3319.6604127381		5.92601		3319.6604127381		5.92601

		1002		2010		603		83		0.7399999929		6.3873609709		10.9606229391		0		0		0		0		0		0.000092		18.0880759924		0.630377		18.0879839926		0.630377

		1004		2010		602		229		70.8300000299		27.3528490365		38.1279978841		0		0		0		0		0		0		136.3108472265		2.086597		136.3108472265		2.086597

						Total		3841																						Total Average		0.9044673897

		2010		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2010		604		5924		867.6215836569		1301.6532594102		244.1142202286		0		0		0		0		0		0		2413.3890601285		4.43589		2413.3890601285		4.43589

		1002		2010		604		54		16.4329998418		7.0170200237		10.0352550079		0		0		0		0		0		0.0071819997		33.4924571756		2.377958		33.485275263		2.377958

		1004		2010		604		228		68.4299999978		70.7283113953		28.171263163		0		0		0		0		0		0		167.3295748336		3.201211		167.3295748336		3.201211

						Total		6206																						Total Average		0.4212381422

		2010		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2010		605		83		6.3100000104		6.7116070317		12.1693349594		0		0		0		0		0		0.0167499996		25.2076919954		1.600552		25.1909419242		1.600334

																														Total Average		0.3035053244

		2011		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2011		601		4764		2023.8653678764		225.9352781717		1891.4155869008		0		0		0		0		0		0		4141.2162295543		6.73666		4141.2162295543		6.73666

		1002		2011		603		116		1.6990000119		3.9233850018		10.3247649528		0		0		0		0		0		0.002507		15.9496570126		0.51329		15.9471500114		0.51329

		1003		2011		603		24		0.6499999817		3.0426000105		0.2845000009		0		0		0		0		0		0		3.9770999625		0.3959		3.9770999625		0.3959

		1004		2011		602		262		84.3279406969		34.4723363915		49.573102145		0		0		0		0		0		0		168.3733794056		1.940634		168.3733794056		1.940634

						Total		5166																						Total Average		0.8380785635

		2011		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2011		604		6374		1164.1649950496		1251.83467822		154.9766489375		0		0		0		0		0		0		2570.9763326291		7.58562		2570.9763326291		7.58562

		1002		2011		604		85		11.2400001907		9.33590503		8.8805310001		0		0		0		0		0		0.0070689999		29.4635053881		3.211047		29.456436158		3.211047

		1003		2011		604		48		0.1499999985		6.0770999487		1.7553000188		0		0		0		0		0		0		7.9824000746		0.3528		7.9824000746		0.3528

		1004		2011		604		259		115.1239403095		161.169074202		26.9933606625		0		0		0		0		0		0		303.2863756791		4.838183		303.2863756791		4.838183

						Total		6766																						Total Average		0.4303431192

		2011		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2011		605		130		11.5579999932		5.315821993		12.9645260369		0		0		0		0		0		0.0214670004		29.8598150248		1.319045		29.8383480865		1.319045

		1003		2011		605		59		0.8999999892		5.2802999623		1.5853000143		0		0		0		0		0		0		7.765599973		0.3385		7.765599973		0.3385

						Total		189																						Total Average		0.1989626881

		2012		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2012		601		3487		1661.9599291651		215.791978678		2891.10575604		0		0		0		0		0		0		4768.8576680349		6.60938		4768.8576680349		6.60938

		1002		2012		603		64		7.9669997108		4.4129709866		6.2896220139		0		0		0		0		0		0.000264		18.6698566579		6.174713		18.6695929967		6.174695

		1003		2012		603		29		0.1900000051		21.182059926		1.7711400064		0		0		0		0		0		0		23.1432002541		2.0529		23.1432002541		2.0529

		1004		2012		602		178		94.6320157535		51.8308404163		66.6380468123		0		0		0		0		0		0		213.1009033471		2.77247		213.1009033471		2.77247

						Total		3758																						Total Average		1.3368204802

		2012		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1001		2012		604		7434		1194.8069647993		2392.4406375331		168.0517588434		0		0		0		0		0		0		3755.2993611032		8.113217		3755.2993611032		8.113217

		1002		2012		604		69		8.0250999716		9.2912809618		9.5999800568		0		0		0		0		0		0.001328		26.9176890962		1.262886		26.9163610451		1.262886

		1003		2012		604		47		0.9199999981		13.8955000639		6.8359000515		0		0		0		0		0		0		21.65139989		1.16824		21.65139989		1.16824

		1004		2012		604		139		101.2380073592		56.9045174032		26.4080688813		0		0		0		0		0		0		184.5505934469		4.661037		184.5505934469		4.661037

						Total		7689																						Total Average		0.5187173515

		2012		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

		1002		2012		605		92		6.3251000263		9.5006969726		10.3409679651		0		0		0		0		0		0.007671		26.1744360413		1.272918		26.1667650895		1.272918

		1003		2012		605		40		0.0900000036		11.7770000701		3.1399200267		0		0		0		0		0		0		15.0069200532		0.8712		15.0069200532		0.8712

						Total		132																						Total Average		0.3119218571

		2013		Mining

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective		Average effective dose

		1001		2013		601		2786		1280.8528725502		295.4484734068		2713.9900820854		0		0		0		0		0		0		4290.2914247178		7.178652		4290.2914247178		7.178652		1.5399466708

		1002		2013		603		105		2.5840000939		4.928567042		7.5536959814		0		0		0		0		0		0.000032		15.0662950133		1.969689		15.0662630354		1.969689		0.1434882194

		1003		2013		603		17		0.6199999936		8.2798000034		1.9886999588		0		0		0		0		0		0		10.8885000274		1.1789		10.8885000274		1.1789		0.6405000016

		1004		2013		602		193		221.399999477		22.936341382		52.6890360853		0		0		0		0		0		0		297.0253782421		4.407497		297.0253782421		4.407497		1.5389915971

						Total		3101																						Total Average		1.4876722238

		2013		Processing

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective		Average effective dose

		1001		2013		604		5439		471.8715097848		1038.0398603696		135.6546170311		0		0		0		0		0		0		1645.5659862205		5.066107		1645.5659862205		5.066107		0.3025493632

		1002		2013		604		65		14.1039999272		10.5062780582		10.700276971		0		0		0		0		0		0.000025		35.3105799945		3.137965		35.3105549605		3.137965		0.5432393071

		1003		2013		604		35		4.8000000101		11.5104000475		6.922000017		0		0		0		0		0		0		23.2323999256		1.0484		23.2323999256		1.0484		0.663782855

		1004		2013		604		228		266.6799988579		41.8163121792		25.9838260626		0		0		0		0		0		0		334.4801368881		6.55319		334.4801368881		6.55319		1.4670181442

						Total		5767																						Total Average		0.3534921238

		2013		Other

		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective		Average effective dose

		1001		2013		605		76		0.0099999998		0		6.3357290373		0		0		0		0		0		0		6.3457290427		1.351136		6.3457290427		1.351136		0.0834964348

		1002		2013		605		115		9.1060000465		9.5550210592		13.6044060816		0		0		0		0		0		0.009592		32.2750191571		1.296341		32.2654269298		1.296114		0.2805689298

		1003		2013		605		29		0.1399999987		5.5978999971		3.019500016		0		0		0		0		0		0		8.7574000088		0.4961		8.7574000088		0.4961		0.3019793106

						Total		220																						Total Average		0.2153116181

						Total (2013)		9088

				Mining								Processing								Other

				2010		2011		2012		2013		2010		2011		2012		2013		2010		2011		2012		2013

		Average effective doses		0.9044673897		0.8380785635		1.3368204802		1.4876722238		0.4212381422		0.4303431192		0.5187173515		0.3534921238		0.3035053244		0.1989626881		0.3119218571		0.2153116181





Worker Categories

		



Average effective doses

Worker category by year

Average effective dose (mSv)

Uranium industry worker category dose comparisons (2010-2013)



Average & Maximum

		Year																																		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective

				2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013								1001		2013		601		2786		1280.8528725502		0		295.4484734068		2713.9900820854		0		0		0		0		0		0		4290.2914247178		7.178652		4290.2914247178		7.178652

		Average effective dose		0.5466778234		0.7046817397		0.6690500155		1.3621827079		1.3647428825		1.3747195041		0.9972053555		0.8181725828		0.7584644751		0.6034999108		0.5984886821		0.7751555606		0.7371511004								1001		2013		604		5439		471.8715097848		0		1038.0398603696		135.6546170311		0		0		0		0		0		0		1645.5659862205		5.066107		1645.5659862205		5.066107

		Maximum		3.205017		2.858102		3.13042		12.27365		15.93867		8.14592		7.87112		8.99512		10.38822		5.92601		7.58562		8.113217		7.178652								1001		2013		605		76		0.0099999998		0		0		6.3357290373		0		0		0		0		0		0		6.3457290427		1.351136		6.3457290427		1.351136

		Annual dose limit		20		20		20		20		20		20		20		20		20		20		20		20		20								1002		2013		603		105		2.5840000939		0		4.928567042		7.5536959814		0		0		0		0		0		0.000032		15.0662950133		1.969689		15.0662630354		1.969689

																																				1002		2013		604		65		14.1039999272		0		10.5062780582		10.700276971		0		0		0		0		0		0.000025		35.3105799945		3.137965		35.3105549605		3.137965

																																				1002		2013		605		115		9.1060000465		0		9.5550210592		13.6044060816		0		0		0		0		0		0.009592		32.2750191571		1.296341		32.2654269298		1.296114

																																				1003		2013		603		17		0.6199999936		0		8.2798000034		1.9886999588		0		0		0		0		0		0		10.8885000274		1.1789		10.8885000274		1.1789

																																				1003		2013		604		35		4.8000000101		0		11.5104000475		6.922000017		0		0		0		0		0		0		23.2323999256		1.0484		23.2323999256		1.0484

																																				1003		2013		605		29		0.1399999987		0		5.5978999971		3.019500016		0		0		0		0		0		0		8.7574000088		0.4961		8.7574000088		0.4961

																																				1004		2013		602		193		221.399999477		0		22.936341382		52.6890360853		0		0		0		0		0		0		297.0253782421		4.407497		297.0253782421		4.407497

																																				1004		2013		604		228		266.6799988579		0		41.8163121792		25.9838260626		0		0		0		0		0		0		334.4801368881		6.55319		334.4801368881		6.55319

																																																																		Average		0.7371511004

				Average annual effective doses

				2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		Mean

		Mining		2.0748748543		1.8246628584		1.9990717975		1.4795521966		1.1759271422		1.2573208483		0.9044673897		0.8380785635		1.3368204802		1.4876722238		1.4378448354

		Mining mean		1.4378448354		1.4378448354		1.4378448354		1.4378448354		1.4378448354		1.4378448354		1.4378448354		1.4378448354		1.4378448354		1.4378448354

		Processing		0.9522001756		1.032544568		0.8886767816		0.6763570517		0.599427286		0.4847245055		0.4212381422		0.4303431192		0.5187173515		0.3534921238		0.6357721105

		Processing mean		0.6357721105		0.6357721105		0.6357721105		0.6357721105		0.6357721105		0.6357721105		0.6357721105		0.6357721105		0.6357721105		0.6357721105

		Other		0.7014908609		0.3418433797		0.3351042887		0.1843021652		0.2009753129		0.2296428843		0.3035053244		0.1989626881		0.3119218571		0.2153116181		0.3023060379

		Other mean		0.3023060379		0.3023060379		0.3023060379		0.3023060379		0.3023060379		0.3023060379		0.3023060379		0.3023060379		0.3023060379		0.3023060379
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Trend in maximum and average doses to Australian uranium mine workers
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Trend in average annual effective doses to Australian uranium workers



		ANRDREmployerNo		YearNo		WorkCategory		EmployeeCount		DoseGamma		DoseNeutron		DoseParticle		DoseR222		DoseR220		DoseInhaled		DoseIngested		DoseWound		DoseExtremity		DoseOther		TotalDose		MaximumDose		TotalDoseEffective		MaximumDoseEffective		Averages

		1001		2010		601		3529		1409.7866059914		0		200.7492801179		1709.1245217567		0		0		0		0		0		0		3319.6604127381		5.92601		3319.6604127381		5.92601		0.9406801963

		1004		2010		602		229		70.8300000299		0		27.3528490365		38.1279978841		0		0		0		0		0		0		136.3108472265		2.086597		136.3108472265		2.086597		0.5952438744

		1002		2010		603		83		0.7399999929		0		6.3873609709		10.9606229391		0		0		0		0		0		0.000092		18.0880759924		0.630377		18.0879839926		0.630377		0.217927518

		1001		2011		601		4764		2023.8653678764		0		225.9352781717		1891.4155869008		0		0		0		0		0		0		4141.2162295543		6.73666		4141.2162295543		6.73666		0.8692729281

		1004		2011		602		262		84.3279406969		0		34.4723363915		49.573102145		0		0		0		0		0		0		168.3733794056		1.940634		168.3733794056		1.940634		0.6426464863

		1003		2011		603		24		0.6499999817		0		3.0426000105		0.2845000009		0		0		0		0		0		0		3.9770999625		0.3959		3.9770999625		0.3959		0.1657124984

		1002		2011		603		116		1.6990000119		0		3.9233850018		10.3247649528		0		0		0		0		0		0.002507		15.9496570126		0.51329		15.9471500114		0.51329		0.1374754311

		1001		2012		601		3487		1661.9599291651		0		215.791978678		2891.10575604		0		0		0		0		0		0		4768.8576680349		6.60938		4768.8576680349		6.60938		1.3676104583

		1004		2012		602		178		94.6320157535		0		51.8308404163		66.6380468123		0		0		0		0		0		0		213.1009033471		2.77247		213.1009033471		2.77247		1.1971960862

		1003		2012		603		29		0.1900000051		0		21.182059926		1.7711400064		0		0		0		0		0		0		23.1432002541		2.0529		23.1432002541		2.0529		0.7980413881

		1002		2012		603		64		7.9669997108		0		4.4129709866		6.2896220139		0		0		0		0		0		0.000264		18.6698566579		6.174713		18.6695929967		6.174695		0.2917123906

		1001		2013		601		2786		1280.8528725502		0		295.4484734068		2713.9900820854		0		0		0		0		0		0		4290.2914247178		7.178652		4290.2914247178		7.178652		1.5399466708

		1004		2013		602		193		221.399999477		0		22.936341382		52.6890360853		0		0		0		0		0		0		297.0253782421		4.407497		297.0253782421		4.407497		1.5389915971

		1003		2013		603		17		0.6199999936		0		8.2798000034		1.9886999588		0		0		0		0		0		0		10.8885000274		1.1789		10.8885000274		1.1789		0.6405000016

		1002		2013		603		105		2.5840000939		0		4.928567042		7.5536959814		0		0		0		0		0		0.000032		15.0662950133		1.969689		15.0662630354		1.969689		0.1434882194

				Uranium mining

				2010		2011		2012		2013

		Average doses		0.9044673897		0.8380785635		1.3368204802		1.4876722238

				Average doses per category

				601		602		603 (Bev)		603 (Hon)

		2010		0.9406801963		0.5952438744		0.217927518

		2011		0.8692729281		0.6426464863		0.1374754311		0.1657124984

		2012		1.3676104583		1.1971960862		0.2917123906		0.7980413881

		2013		1.5399466708		1.5389915971		0.1434882194		0.6405000016





		



Average doses



		



Average doses per category 601

Average doses per category 602

Average doses per category 603 (Bev)

Average doses per category 603 (Hon)




_1466837459.xls
Chart1

		Medical, research, industrial

		Uranium mining

		Commonwealth entities

		Mineral sands mining



Total records

70%

23%

3%

30%

70

23

4

3



Sheet1

				Total records

		Medical, research, industrial		70

		Uranium mining		23

		Commonwealth entities		4

		Mineral sands mining		3

				To resize chart data range, drag lower right corner of range.






