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Every thing is naturally 
radioactive 

Uranium-238, radium-226 and 
hence radon-222 are ubiquitous
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Concentration Ranges of Uranium
and Thorium Series Radionuclides 
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RECOGNITION OF LUNG CANCER 
AS A RISK TO MINERS
Mining of metals and minerals has been taking place for thousands of
years

In the 15th century, a large silver deposit was discovered at Joachimsthal
in Bohemia which was the basis for Agricola’s treatise on mining De Re
Metallica

As early as Agricola, there was a recognition of an unusually high
incidence of a fatal lung disease in miners

• the unusual lung disease was eventually (500 years later) recognized
as lung cancer

• The miners’ disease was reported to have caused up to 70% of the
miners’ deaths

• radon levels in these medieval mines were thought to have had radon
progeny levels ranging from 30 to 150 WL
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MOTIVATION FOR OCCUPATIONAL 
RADON GUIDANCE
By the mid 1950’s, there was a global awareness of the risk of lung
cancer in miners.

This drove the development of radiation protection guidelines for radon
and consequent parallel changes to mining methods and ventilation
practices

The radon guidelines and standards evolved over time as our
understanding of the radon hazard evolved through measurement and
epidemiology studies of miners

These actions which resulted in substantial improvements in radon
levels in uranium mines in Canada and elsewhere
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Evolution of Radon Standard
in the USA -1
The United States uranium industry began after World War II when the 
government began to buy uranium.

Early mine operators knew nothing of the hazard of exposure to radon 
and no government agency had the authority to regulate the health 
and safety of miners.

In 1949, the U.S. Public Health Service became concerned about the 
potential hazard based on the experience of the Joachimsthal/ 
Schneeberg mines. 

Measurements in about 40 mines in Utah and Colorado and confirmed 
high concentrations averaging over 92,000 Bq/m3 (2,500 pCi/L).
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Radon Concentrations Found in US 
Uranium Mines in 1949 to 1950*

8

*Holaday and Doyle, 
1964

Area
Number

of
Mines

Range of Radon 
Concentrations

(pCi L−1)

Median Value
(pCi L−1)

Navajo reservation 4 37 – 7,500 345

Utah 10 100 – 50,000 5,000

Colorado 24 135 – 22,300 2,540
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Evolution of Radon Standard
in the USA - 2
Beginning in 1954, the U.S. Atomic Energy Commission had regulatory 
authority over the uranium industry

• after the material was mined but had no authority to regulate the mining 
industry. 

• There were no mining industry standards and no personnel experienced 
in assessing the hazard within the mining community.

In 1955, the Public Health Service developed the concept of expressing a 
tolerance level in terms of the potential alpha energy of radon decay 
products in air

In 1958, the Nuclear Standards Board of the American National Standards 
Association (later Institute), established a committee to develop a standard 
for uranium mines and mills. 

9
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Evolution of Radon Standard
in the USA - 3
• The adoption of 1 WL standard was adopted in 1960 (12 working 

level months per year)
• Its utility was in that it was thought to be directly related to lung 

dose
• The standard was the impetus for a significant decrease in miner 

exposures beginning in 1960, as states and mining companies 
began implementing control through mine planning and increased 
ventilation. 

• The standard was reduced to 4 WLM per year  in 1971 as the 
emerging picture of lung cancer developed.

• This standard is still in effect in mines in the United States.

10
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Epidemiological Studies of Miners Considered 
in UNSCEAR 2006 – Annex E 
 Colorado Plateau
 Ontario
 Czech
 Swedish Iron
 Beaverlodge
 Wismut
 Port Radium
 French Uranium

 Chinese (uranium and tin)
 Newfoundland (fluorspar)
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URANIUM MINING IN CANADA
• Underground mining, initially for radium, later for uranium started in

1932 at Port Radium in the Northwest Territory

• By 1951 Beaverlodge mine in northern Saskatchewan was in
operation (later many satellite mines)

• By the early 1950’s uranium was mined in Ontario at Elliot Lake
(some 23 companies), Agnew lake and Bancroft

• Since the mid 1970’s uranium mining has focussed in northern
Saskatchewan

• Several new developments planned for Saskatchewan and
elsewhere in Canada



© Arcadis 2018 14

PORT RADIUM, 1940
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Port Radium Hand Sorting
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Denison UG 1950’s
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RADON 1940 TO 1970
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ELLIOT LAKE MINES 1980s
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Underground at Rabbit Lake 
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Underground at Cluff Lake
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Remote Scooptram Operating
at McArthur River
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RADON 1970 TO PRESENT
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Uranium Resource 
Development
Canada 

Kazakhstan

Mongolia

Russia

Australia

United States 

Africa 

By- product (gold, phosphate fertilizer 
production,…)
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For nuclear industry workers there are a number of
databases of occupational doses at both international and
national level (IAEA Information System on Occupational
Exposure {ISOE}, Canada’s national dose registry…)

Similar systems are in place or being developed for medical
exposures and industrial workers

The Information System for Uranium Mining Exposures
(UMEX) was designed to examine global occupational
exposures in uranium mining and processing

UMEX – The Idea
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UMEX – Objectives
To develop an information system for occupational exposure
in uranium mining and milling

To obtain a global picture of the occupational radiation
protection experiences in uranium mining and processing
industry worldwide

To identify leading practices and opportunities and to derive
actions to be implemented for assisting in optimising
radiation protection

The UMEX project commenced in 2012
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Exposures in Modern Uranium Mines

27

Data from IAEA UMEX 
Survey to be Published 2018
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Background

				OPERATION 1		OPERATION 2		OPERATION 3		OPERATION 4		OPERATION 5		OPERATION 6		OPERATION 7		OPERATION 8		OPERATION 9		OPERATION 10		OPERATION 11		OPERATION 12		OPERATION 13		OPERATION 14		OPERATION 15		OPERATION 16		OPERATION 17		OPERATION 18		OPERATION 19		OPERATION 20		OPERATION 21

		Operation information

		Type of Mining**		...................................		Underground		Opencut		Underground		Opencut		ISL		Opencut		ISL		Underground		Underground		...................................		Heap Leach		ISL		Opencut		Opencut		Underground		ISL		Water Production		Underground		Opencut		Combination

		Type of Processing**				Acid Leach		Acid Leach		Acid Leach		Acid Leach		Acid Leach		Alkali Leach		Acid Leach		Other		Acid Leach		Acid Leach		Alkali Leach		Acid Leach		Acid Leach		Acid Leach		Other		Acid Leach		Water Treatment		Acid Leach		Acid Leach		Acid Leach

		Average Proces Plant Feed Ore Grade (unit)1						220-380 ppm U3O8						N/A		800 ppm				0.0778				4.61		164 ppm U				0.207										0.0071				Not operational

		Ore tonnage through process plant1						10,000-13,000 tonnes				0		N/A		448 t/hr @ 85% Utilisation				99091				193511		3,291,850 t				2576619										260299				Not operational

		Production*		...................................		3954		2,000-4,000 tonnes		1506				500		5.2 million pounds		3661		8,958,578 kg U3O8				8867584 kg		Closing Production Dec 2012 – Closing Production Dec 2011 = 400.82 – 188.86 = 211.5 tU.		about 20000		3710		3065				Sodium Diuranate				1743702 kg		uranium oxide		Stopped

		End Product**		Rehabilitation		Uranium Oxide U3O8		Uranium Oxide U3O8		Manganese Diuranate		...................................		Uranium Oxide U3O8		Uranium Oxide UO4		Ammonium Diuranate ADU		Other		Manganese Diuranate		Uranium Oxide U3O8		Other		Uranium Oxide U3O8		Uranium Oxide U3O8		Other		...................................		...................................		Uranium Oxide U3O8		Uranium Oxide U3O8		Uranium Oxide U3O8		Uranium Oxide U3O8

		Operational stage**		...................................		Full Production		Full Production		Full Production		...................................		Full Production		Full Production		Full Production		Full Production		Full Production		Full Production		Pilot Plant		Full Production		Full Production		Full Production		Other		...................................		Full Production		Reduced Production		Rehabilitation		Full Production

		Environment2				Arid/Semi arid		Arid/Semi arid		Arid/Semi arid		...................................		Arid/Semi arid		Arid/Semi arid		Arid/Semi arid		Cold climate		Moonsoonal		Cold climate		Arid/Semi arid		Arid/Semi arid		Moonsoonal		Arid/Semi arid		Cold climate		...................................		Arid/Semi arid		Cold climate		Arid/Semi arid		Arid/Semi arid

		Staff Numbers

		Occupationally exposed workers*				1046		123		1022		174		200		630		460		1276 employees in 2012		k		1345		327		4805		420		1030		2420		140		314		627		plant is not operational. Approximately 30		Those who are dealing with research on contaminated sites

		contractors not already included in above*				0		7		630				0				28		included in above		Mine-63				n/a		0		0		849				0						30

		non-designated workers1				3578		1670						20		400										118		0		219								96				population living around the tailings		Students from Khujand National University

		total1				4624		1800						220		1030				1276 workers						445		4805		639								410		627		60 staff and population living around (20,000)		50

		Monitoring Approach

		External Exposure - Gamma

		Monitoring Approach**		Thermo Luminescence Dosimeter		Thermo Luminescence Dosimeter		Combination		Thermo Luminescence Dosimeter		Other		Thermo Luminescence Dosimeter		Thermo Luminescence Dosimeter		Thermo Luminescence Dosimeter		Combination		Area Monitoring		Other		Integrated Dosimeter		Thermo Luminescence Dosimeter		Thermo Luminescence Dosimeter		Thermo Luminescence Dosimeter		Other		Thermo Luminescence Dosimeter		Area Monitoring		Other		Thermo Luminescence Dosimeter		Thermo Luminescence Dosimeter

		Mininum Detectable Level1		0,02 mSv				0.01 mSv per 3-month period				0.01		10 µSv/Qtr		0.15 mSv per TLD				0.01 mSv				0.01		0.1 mSv				0.03 mSv				0.01				0.065 mcSv/h		0.01		selected part of u.tailing

		Monitoring Methodology**		All Individuals		Selected Indiviuals		Combination		All Individuals		All Individuals		All Individuals		Workgroup Averaging		All Individuals		All Individuals		All Individuals		All Individuals		Workgroup Averaging		All Individuals		All Individuals		All Individuals		All Individuals		All Individuals		Workgroup Averaging		All Individuals		Selected Indiviuals		Selected Indiviuals

		Background subtracted**		Yes using default data		Yes using site data		No Background Subtraction		Yes using site data		Yes using site data		Yes using site data		Unknown		Yes using site data		Yes using site data		No Background Subtraction		Yes using site data		No Background Subtraction		No Background Subtraction		Yes using site data		Yes using site data		Yes using site data		Yes using site data		Yes using site data		Yes using site data		Yes using site data		...................................

		Inhalation of Radon Decay Products (RDP)

		Monitoring Approach**		...................................		Combination		Active RDP Dosimeter		Other		Active RDP Dosimeter		Area Rn Monitor and Time		Area RDP Monitor and Time		Area RDP Monitor and Time		Combination		Area Rn Monitor and Time		Area RDP Monitor and Time		Active RDP Dosimeter		Area RDP Monitor and Time		Area RDP Monitor and Time		Other		Active RDP Dosimeter		Passive Rn Dosimeter		Active Rn Dosimeter		Active RDP Dosimeter		Passive Rn Dosimeter		Combination

		Mininum Detectable Level1						variable				2 mWLM		0.01 µJ/m3		0.004uJm-3				2 mWLM				2 mWLM		0.04 µJ.m-3				0.004 μJ/m3				2 mWLM						2 mWLM		selected part of u.tailing

		Monitoring Methodology**		...................................		Other		Workgroup Averaging		All Individuals		Selected Indiviuals		Combination		Workgroup Averaging		All Individuals		Combination		All Individuals		Combination		Workgroup Averaging		Workgroup Averaging		Workgroup Averaging		All Individuals		Selected Indiviuals		All Individuals		Workgroup Averaging		Selected Indiviuals		Selected Indiviuals		Selected Indiviuals

		Background subtracted**		...................................		No Background Subtraction		No Background Subtraction		Yes using site data		No Background Subtraction		No Background Subtraction		No Background Subtraction		Unknown		No Background Subtraction		No Background Subtraction		No Background Subtraction		No Background Subtraction		No Background Subtraction		No Background Subtraction		Yes using site data		No Background Subtraction		Yes using site data		Yes using site data		No Background Subtraction		Yes using site data		Yes using site data

		Long Lived Alpha Activity (LLAA) in Inhaled Dust

		Method of dust collection**		...................................		Personal Dust Sampling		Other		Other		Personal Dust Sampling		Combination		Personal Dust Sampling		Area Dust Sampling		Personal Dust Sampling		...................................		Personal Dust Sampling		Personal Dust Sampling		Area Dust Sampling		Personal Dust Sampling		Other		Personal Dust Sampling		...................................		Area Dust Sampling		Personal Dust Sampling		Area Dust Sampling		Combination

		Method for determining radioactivity**		...................................		Gross Alpha		Other		Gross Alpha		Gross Alpha		Gross Alpha		Gross Alpha		Gross Alpha		Gross Alpha		...................................		Gross Alpha		Gross Alpha		Gross Alpha		Gross Alpha		Gross Alpha		Gross Alpha		...................................		Gross Alpha		Gross Alpha		Radionuclide Analysis		Alpha Specroscopy

		Mininum Detectable Level1						variable				0.03 Bq/m3		0.01 Bq/m3		0.01 adps.m-3				0.03 Bq/m3				0.03 Bq/m3		7 Bq								0.03 Bq/m3						0.03 Bq/m3		selected part of u.tailing

		Radon retention in sample if appropriate1						100						N/A		75										n/a				0

		Monitoring frquency**		...................................		Workgroup Average		Workgroup Average		periodic		Individual permanaent		Combination		Workgroup Average		periodic		Individual permanaent		...................................		periodic		Workgroup Average		periodic		Other		periodic		Individual permanaent		...................................		Workgroup Average		Individual permanaent		Other		Ad Hoc

		Biological monitoring/Internal Dosimetry**		...................................		Only used in incident/over exposure		Urine Analysis		Not used		...................................		Not used		Urine Analysis		Not used		Urine Analysis		...................................		Urine Analysis		Urine Analysis		Not used		Not used		Not used		...................................		...................................		Not used		Urine Analysis		Not used		Not used

		Background subtracted**		...................................		No Background Subtraction		No Background Subtraction		Yes using site data		...................................		No Background Subtraction		No Background Subtraction		Unknown		...................................		...................................		No Background Subtraction		No Background Subtraction		No Background Subtraction		No Background Subtraction		Yes using site data		...................................		...................................		Yes using site data		...................................		Yes using site data		Yes using site data

		Dose Calculation

		occupancy time**		...................................		Measured Time (electronic)		Default Time (2000h)		Calculated Time (Timesheets)		Other		Measured Time (electronic)		Default Time (2000h)		Calculated Time (Timesheets)		Other		Measured Time (electronic)		Other		Measured Time (electronic)		Calculated Time (Timesheets)		Calculated Time (Timesheets)		Calculated Time (Timesheets)		Measured Time (electronic)		Default Time (2000h)		Default Time (other)		Other		Measured Time (electronic)		Other

		External Exposure - Gamma

		conversion factor if used1						n/a						N/A		nil										n/a				Hp10

		Inhalation of Radon Decay Products (RDP)

		Rn/RDP equilibrium factor if used**		...................................		Equilibrium Factor 0.3		Direct RDP monitoring		Direct RDP monitoring		...................................		...................................		Direct RDP monitoring		Direct RDP monitoring		...................................		Equilibrium Factor 0.5		...................................		Equilibrium Factor 0.4		Direct RDP monitoring		Direct RDP monitoring		Direct RDP monitoring		...................................		Equilibrium Factor 0.4		Equilibrium Factor 0.2		...................................		Direct RDP monitoring		Other

		Dose Conversion factor including units*				0.00141 mSv.m3/µJ.h		1.4 mSv per mJh/m3		1,4 mSv/mJ.h.m-3		5 mSv/WLM		0.0014 mSv/µJm-3/h		0.0014mSv.(µJ.h.m-3)-1		8nSv/ Bq.m-3.h				1WLM=5 mSv		5 mSv/WLM		5.56x10-6 mJ.m-3/Bq.m-3		5 mSv/WLM		0.0014 mSv/(μJ.h.m-3)		1,4 mSv/mJ.h.m-3		5 mSv/WLM		1.4 mSv/(mJ.h.m3)		0.000009 mSv/Bq		5 mSv/WLM

		particle sizing  of RDP if used1				1 nm		n/a						No		None				0.08 micron						n/a

		Long Lived Alpha Activity (LLAA) in Inhaled Dust

		particle size**		...................................		Default based on experience		Measured		Regulator specified		Default based on experience		Most Conservative		Default based on experience		Regulator specified		Default based on experience		...................................		Default based on experience		Most Conservative		Default based on experience		Regulator specified		Regulator specified		Default based on experience		...................................		Most Conservative		Default based on experience		...................................		Other

		Solubility factor**		...................................		...................................		Most Conservative		Regulator specified		Default based on experience		Most Conservative		Other		Regulator specified		Default based on experience		...................................		Default based on experience		Most Conservative		Regulator specified		Regulator specified		Regulator specified		Default based on experience		...................................		Most Conservative		Default based on experience		...................................		...................................

		Dose Conversion factor including units*				4.09 μSv.m3/Bq.hr		6.2 E-6  Sv per alpha Bq		9, 35 μSv/Bqα for uranium ore;1,85 for end product		2,800 Bq/20 mSv		0.0019 mSv/Bq		Ore dust=0.0039 mSv.adps-1		8μSv/Bq α for ADU		2,800 Bq/20 mSv				2,800 Bq/20 mSv		9.35 x 10-3 mSv/Bq		Only Uranium series radionuclides included		0.0057 mSv/(Bqα.m-3)		9, 35 μSv/Bqα for uranium ore;1,85 for end product		2,800 Bq/20 mSv				2.6E-06  Sv/Bq (U-238)		2,800 Bq/20 mSv

		Dose Conversion factor including units1				7.5 μSv.m3/Bq.hr		3.6 E-6  Sv per alpha Bq				3,300 Bq/20 mSv				Uranium product dust=0.0018 mSv.adps-1								3,300 Bq/20 mSv		1.85 x 10-3 mSv/Bq				0.0062 mSv/(Bqα.m-3)								2.8E-06  Sv/Bq (U-235)		290,000 Bq/20 mSv

		Dose Conversion factor including units1				5.4 μSv.m3/Bq.hr		3.1 E-6 Sv per alpha Bq				290,000 Bq/20 mSv				Tailings dust=0.0030 mSv.adps-1								290,000 Bq/20 mSv		n/a				0.0053 mSv/(Bqα.m-3)								3.2E-06 Sv/Bq (Ra-226)

		Dose Conversion factor including units1				4.5 μSv.m3/Bq.hr																				n/a

		Uranium, actinium and thorium chain2		...................................		Only Uranium series radionuclides included		Uranium, Actinium and Thorium series included		...................................		Only Uranium series radionuclides included		...................................		Uranium and Actinium series included		...................................		...................................		...................................		Only Uranium series radionuclides included		Uranium and Actinium series included		Only Uranium series radionuclides included		...................................		...................................		Only Uranium series radionuclides included		...................................		Only Uranium series radionuclides included		...................................		...................................		...................................

		Respiratory Protection Factor used for PPE**		...................................		Not Used		Manufacturer default in certain areas/workgroups		Not Used		...................................		Not Used		Other		Not Used		...................................		...................................		Regulator default in certain areas/workgroups		Not Used		Manufacturer default in certain areas/workgroups		Regulator default whenever PPE is used		Not Used		Regulator default in certain areas/workgroups		...................................		Manufacturer default in certain areas/workgroups		...................................		...................................		...................................

		Radiation Controls

		External Exposure - Gamma

		Mining controls (select major controls)**		...................................		Shotcreting		...................................		Worker Time Restrictions		Barren material cover		Worker access restrictions		Shielded work area/cabin		...................................		Non-intrusive mining		Worker access restrictions		...................................		Worker access restrictions		Worker access restrictions		Shielded work area/cabin		Worker Time Restrictions		Non-intrusive mining		...................................		...................................		Other		...................................		Other

		2		...................................		...................................		...................................		...................................		Shielded work area/cabin		...................................		Worker access restrictions		...................................		Worker access restrictions		Worker Time Restrictions		...................................		Worker Time Restrictions		...................................		...................................		...................................		Barren material cover		...................................		...................................		Non-intrusive mining		...................................		...................................

		2		...................................		...................................		...................................		...................................		Worker access restrictions		...................................		...................................		...................................		Worker Time Restrictions				...................................		...................................		...................................		...................................		...................................		Shotcreting		...................................		...................................		Shotcreting		...................................		...................................

		2		...................................		...................................		...................................		...................................		Worker Time Restrictions		...................................		...................................		...................................		Shotcreting		...................................		...................................		...................................		...................................		...................................		...................................		Shielded work area/cabin		...................................		...................................		Shielded work area/cabin		...................................		...................................

		Processing controls (select major controls)**		...................................		Shielded vessels		Worker access restrictions		Worker Time Restrictions		Shielded vessels		Worker access restrictions		Other		Worker Time Restrictions		Shielded vessels		Worker Time Restrictions		Shielded vessels		Worker access restrictions		Worker access restrictions		Worker access restrictions		Worker Time Restrictions		Shielded vessels		...................................		Shielded vessels		Shielded vessels		...................................		...................................

		2		...................................		...................................		Worker Time Restrictions		...................................		Worker access restrictions		...................................		Worker access restrictions		...................................		Worker access restrictions		Worker access restrictions		Worker access restrictions		Worker Time Restrictions		...................................		...................................		...................................		Worker access restrictions		...................................		Worker access restrictions		Worker access restrictions		...................................		...................................

		2		...................................		...................................		...................................		...................................		Worker Time Restrictions		...................................		...................................		...................................		Worker Time Restrictions				Worker Time Restrictions		...................................		...................................		...................................		...................................		Worker Time Restrictions		...................................		Worker Time Restrictions		Worker Time Restrictions		...................................		...................................

		2		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		Other		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................

		Inhalation of Radon Decay Products (RDP)

		Mining controls (select major controls)**		...................................		Forced Ventilation		Airconditioned cabins		Forced Ventilation		Passive Ventilation		Forced Ventilation		Airconditioned cabins		...................................		Other		Forced Ventilation		...................................		Restricted access to areas		Forced Ventilation		Airconditioned cabins		Passive Ventilation		Other		Passive Ventilation				Forced Ventilation		...................................		Other

		2		...................................		Airconditioned cabins		...................................		...................................		Airconditioned cabins		Passive Ventilation		Passive Ventilation		...................................		Single pass ventilation		End of face ventilation		...................................		...................................		...................................		...................................		...................................		Forced Ventilation		...................................		...................................		Single pass ventilation		...................................		...................................

		2		...................................		Restricted access to areas		...................................		...................................		...................................		...................................		Restricted access to areas		...................................		Forced Ventilation		Rn Emanation reduction		...................................		...................................		...................................		...................................		...................................		Single pass ventilation		...................................		...................................		Restricted access to areas		...................................		...................................

		2		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		Isolation of mine areas				...................................		...................................		...................................		...................................		...................................		Low air residency time		...................................		...................................		Low air residency time		...................................		...................................

		Processing controls (select major controls)**		...................................		Passive Ventilation		Other		Passive Ventilation		Other		Forced Ventilation		Restricted access to areas		Forced Ventilation		Other		Single pass ventilation		Forced Ventilation		Restricted access to areas		Forced Ventilation		Filtered Ventilation		Passive Ventilation		Other		Forced Ventilation		Forced Ventilation		Other		...................................		...................................

		2		...................................		...................................		...................................		...................................		Forced Ventilation		Passive Ventilation		...................................		...................................		Forced Ventilation		Filtered Ventilation		Low air residency time		...................................		...................................		...................................		...................................		Forced Ventilation		...................................		...................................		Forced Ventilation		...................................		...................................

		2		...................................		...................................		...................................		...................................		Low air residency time		Respiratory Protection		...................................		...................................		Restricted access to areas		...................................		Respiratory Protection		...................................		...................................		...................................		...................................		Low air residency time		...................................		...................................		Low air residency time		...................................		...................................

		2		...................................		...................................		...................................		...................................		Respiratory Protection		...................................		...................................		...................................		Respiratory Protection		...................................		...................................		...................................		...................................		...................................		...................................		Low air residency time		...................................		...................................		...................................		...................................		...................................

		Long Lived Alpha Activity (LLAA) in Inhaled Dust

		Mining controls (select major controls)**		...................................		Dust Suppression		Dust Suppression		Dust Suppression		Dust Suppression		Respiratory Protection		Dust Suppression		...................................		Dust Suppression		Dust Suppression		Other		Dust Suppression		Respiratory Protection		Airconditioned Cabins		Dust Suppression		Other		...................................		...................................		Dust Suppression		...................................		Other

		2		...................................		Filtered Air		Respiratory Protection		...................................		Airconditioned Cabins		Supplied Air		Airconditioned Cabins		...................................		Other		Respiratory Protection		Dust Suppression		Respiratory Protection		...................................		...................................		...................................		Dust Suppression		...................................		...................................		Respiratory Protection		...................................		...................................

		2		...................................		Respiratory Protection		Airconditioned Cabins		...................................		Filtered Air		...................................		Restricted Access		...................................		Respiratory Protection		Restricted Access		Negative Pressure Zones		Negative Pressure Zones		...................................		...................................		...................................		Respiratory Protection		...................................		...................................		...................................		...................................		...................................

		2		...................................		...................................		Other		...................................		...................................		...................................		...................................		...................................		...................................		...................................		Respiratory Protection		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................

		Processing controls (select major controls)**		...................................		Dust Suppression		Respiratory Protection		Dust Suppression		Other		Respiratory Protection		Restricted Access		Negative Pressure Zones		Other		Dust Suppression		...................................		Dust Suppression		Respiratory Protection		Negative Pressure Zones		Dust Suppression		Other		...................................		Respiratory Protection		Dust Suppression		...................................		...................................

		2		...................................		Respiratory Protection		Restricted Access		...................................		Dust Suppression		Supplied Air		Dust Suppression		...................................		Dust Suppression		Respiratory Protection		...................................		Respiratory Protection		...................................		...................................		...................................		Dust Suppression		...................................		Dust Suppression		Negative Pressure Zones		...................................		...................................

		2		...................................		...................................		Other		...................................		...................................		...................................		Respiratory Protection		...................................		Restricted Access		Negative Pressure Zones		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		Restricted Access		...................................		...................................

		2		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		Respiratory Protection		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		Respiratory Protection		...................................		...................................

		Special Controls in the Event of an Incident

		Mining controls (select major controls)**		...................................		Respiratory Protection		Emergency rescuers		Respiratory Protection		Respiratory Protection		Respiratory Protection		Medical treatment		...................................		Auxilarry ventilation systems		Emergency rescuers		...................................		Respiratory Protection		Respiratory Protection		Urine sampling		Respiratory Protection		Auxilarry ventilation systems		...................................		...................................		Auxilarry ventilation systems		...................................		...................................

		2		...................................		Auxilarry ventilation systems		Urine sampling		...................................		...................................		Emergency rescuers		...................................		...................................		Emergency rescuers		Respiratory Protection		...................................		Urine sampling		...................................		...................................		...................................		Supplied air emergency evac centres		...................................		...................................		Supplied air emergency evac centres		...................................		...................................

		2		...................................		...................................		...................................		...................................		...................................		Supplied Air		...................................		...................................		Respiratory Protection		Restricted Access		...................................		...................................		...................................		...................................		...................................		Respiratory Protection		...................................		...................................		Respiratory Protection		...................................		...................................

		2		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		Restricted Access		...................................		...................................

		Processing controls (select major controls)**		...................................		Respiratory Protection		Emergency rescuers		Emergency rescuers		Auxilarry ventilation systems		Respiratory Protection		Urine sampling		Emergency rescuers		Auxilarry ventilation systems		Respiratory Protection		Auxilarry ventilation systems		Respiratory Protection		Respiratory Protection		Supplied air emergency evac centres		Emergency rescuers		Auxilarry ventilation systems		...................................		Respiratory Protection		Auxilarry ventilation systems		...................................		...................................

		2				Auxilarry ventilation systems						Respiratory Protection				Medical treatment				Respiratory Protection		Urine sampling		Respiratory Protection		Urine sampling								Respiratory Protection						Respiratory Protection

		2		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		Dust Suppression		...................................		...................................		...................................

		2		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		...................................		Restricted Access		...................................		...................................		...................................

		Auxillary Controls

		Radiation induction1				Yes		one hour induction at start of contract				Yes		Yes		Done				Yes		Radiaiton Training		Yes		yes				Induction at start and annual				Yes						Yes		raising awareness training for population		By means for IAEA and Regulatory Authority trainings

		Radiation Training1				Yes		annual radiation training (3 consecutive modules), one hour each, competency assessment				Yes		Yes		Done				within 90 days		suprevised and controlled areas		Within 90 days of start		yes		yes						Within 90 days of start				yes		Yes after 90 days		through IAEA events		By means for IAEA and Regulatory Authority trainings

		Designated vs non-designated1				Yes		designated areas are mapped and signposted				Yes		Yes		Done				Yes		contmaiantion controls		YES		yes		yes		Yes				YES						Yes		not designated		Non-designated supervised

		supervised and controlled areas1				Yes		all non-designated areas are supervised areas				YEs		Yes		Done				Yes		QA systems		Yes		yes		yes		Yes				Yes				yes		Yes		not designated		and control areas

		Contamination controls1				Yes		clearance required for tools and equipment leaving ite				Yes		Yes		Done				Zone zontrol		Record Keeping		Yes		yes		yes		Yes				Yes				yes		Yes		no control		Not carries out on a permanent basis

		QA systems1				Yes		lab accreditation, instrument calibration, statistical analysis				Yes		Yes		Done				Yes		Radiaiton Staffing		Yes		yes		yes						Yes				yes		Yes		no system		No QA systems

		Record keeping1				Yes		Excel based				Yes		Yes		Done				YEs				Yes		yes		yes						Yes				yes		Yes		no records		Available in SE "Vostokredmet"

		Radiation Staffing1				Yes		three (3)				Yes		Yes		Done				Yes				Yes		yes		yes		7				Yes				yes		Yes		Plant is not operational and no radiation staffing		Nos specific staff is available

		Restricted release Zones1				Yes		all controlled areas				Yes		Yes		Done				Yes				Yes		yes		yes						Yes						Yes		no access control		Not defined



Note:
This is the minimum level your monitoring can detect. For example a TLD may have a MDL of 0.01mSv and if TLDs are issued monthly than the MDL is 0.01/month

Note:
This is the minimum level your monitoring can detect. For example an instrument may have a quoted detection level of 0.02 uJ/m3

Note:
This is the minimum level your monitoring can detect. For example you may have calculated that for the air volume sampled and the alpha counter used the detection level is 0.01 Bq/m3 LLAA

Note:
If you use a certain % of radon and radon decay product retention to determain how many alpha emitters in the uranium series are considered in the calculation of LLAA

Note:
eg 0.7 Hp10, 100 mSv/R

Note:
solubility factors can be be specifically measured. Sonme use default and sone use most conservative



Dose Data

		Workgroup*		Overarching Category**				Number Persons*		Gamma										inhaled LLAA										Inhaled RDP (+ Rn220 contribution if appropriate)										Total

										avg dose*		SD1		Max*		DCF*		Basis of DCF1		avg dose*		SD1		Max*		DCF*		Basis of DCF*		avg dose*		SD1		Max*		DCF*		Basis of DCF*		avg dose*		SD1		Max*		Assumed distribution1

										mSv/y		mSv/y		mSv/y						mSv/y		mSv/y		mSv/y						mSv/y		mSv/y		mSv/y						mSv/y		mSv/y		mSv/y

		Operations 1

		Rehabilitation - "Senhora das Fontes" Mining Area (2010)		Rehabilitation		Other		10		0.62																														0.62

		Rehabilitation - "Senhora das Fontes" Mining Area (2011)		Rehabilitation		Other		6		0.04																														0.04

		Rehabilitation - "Rosmaneira + Bica" Mining Area (2011)		Rehabilitation		Other		11		0.58																														0.58

		Rehabilitation - "Rosmaneira + Bica" Mining Area (2012)		Rehabilitation		Other		10		0.98																														0.98

		Rehabilitation - "Barrôco I" Mining Area (2012)		Rehabilitation		Other		4		0.42																														0.42

		Rehabilitation - "Freixiosa" Mining Area (2012)		Rehabilitation		Other		10		0.32																														0.32

		Rehabilitation - "Cunha Baixa" Mining Area (2012)		Rehabilitation		Other		53		0.65																														0.65

		Rehabilitation - "Urgeiriça - Rª Pantanha" Mining Area (2012)		Rehabilitation		Other		6		0.35																														0.35

		Rehabilitation - "Urgeiriça - Stª Barbara e Áreas Domínio Público" Mining Area (2011)		Rehabilitation		Other		14		0.68																														0.68

		Rehabilitation - "Urgeiriça - Barragem Velha" Mining Area (2006)		Rehabilitation		Other		3		0.46																														0.46

		Rehabilitation - "Urgeiriça - Barragem Velha" Mining Area (2007)		Rehabilitation		Other		3		1.36																														1.36

		Rehabilitation - "Urgeiriça - Barragem Velha" Mining Area (2008)		Rehabilitation		Other		3		1.50																														1.50

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2009)		Rehabilitation		Other		1		1.31																														1.31

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2010)		Rehabilitation		Other		1		1.40																														1.40

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2011)		Rehabilitation		Other		1		1.95																														1.95

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2012)		Rehabilitation		Other		1		1.07																														1.07

		Operation 2

		2004

		[MINE] Backfill		Mine Underground				146		0.20		0.14		1.44				All gamma doses are measured under ICRP 103 conditions, Hp(0.07)		0.03		0.03		0.31				AMAD based on  ICRP68, Smelter 0.2um, Refinery 1um, Others 10um		0.07		0.06		0.25				Based on ICRP65, 1.41 mSv.m3/mJ.hr		0.30		0.19		1.55

		[MINE] Corefarm		Mine Underground				20		0.19		0.14		0.62						0.07		0.05		0.18						0.04		0.07		0.29						0.30		0.22		0.75

		[MINE] Development		Mine Underground				133		1.40		0.94		3.39						0.10		0.07		0.31						1.29		0.90		3.04						2.80		1.86		6.48

		[MINE] Diamond Drilling		Mine Underground				74		1.16		0.87		3.70						0.12		0.12		0.73						1.40		1.43		4.56						2.68		2.26		8.06

		[MINE] Electricians		Mine Underground				80		1.16		1.00		5.94						0.23		0.19		0.56						0.81		0.79		2.75						2.20		1.78		8.07

		[MINE] Fitters		Mine Underground				250		0.58		0.41		2.36						0.12		0.11		0.83						0.41		0.39		2.05						1.11		0.73		3.18

		[MINE] Mine Surface		Mine Underground				249		0.30		0.26		1.90						0.08		0.08		0.41						0.19		0.34		2.39						0.56		0.56		3.52

		[MINE] Ore Handling		Mine Underground				216		0.94		0.71		2.91						0.12		0.08		0.49						1.33		1.04		3.66						2.39		1.75		6.23

		[MINE] Production Charging		Mine Underground				21		1.60		0.87		3.26						0.18		0.09		0.32						1.75		0.83		3.05						3.54		1.75		6.49

		[MINE] Production Drilling		Mine Underground				50		1.31		0.73		2.71						0.14		0.08		0.25						1.58		0.87		3.16						3.03		1.60		5.99

		[MINE] Raise Drilling		Mine Underground				17		1.45		0.91		2.72						0.21		0.13		0.32						3.46		2.23		7.26						5.12		3.18		10.25

		[MINE] Underground Services		Mine Underground				295		0.83		0.70		3.48						0.09		0.08		0.30						1.07		0.88		3.32						2.00		1.57		6.63

		[PLANT] 1 Concentrator		Processing				650		0.35		0.22		1.36						0.14		0.21		1.25						0.04		0.06		0.52						0.53		0.43		2.55

		[PLANT] 2 Hydromet		Processing				303		0.14		0.11		0.90						0.22		0.38		3.66						0.04		0.06		0.43						0.40		0.49		4.42

		[PLANT] 3 Smelter		Processing				517		0.38		0.28		2.76						1.41		2.22		11.42						0.07		0.09		0.71						1.87		2.39		12.27

		[PLANT] 4 Refinery		Processing				238		0.01		0.01		0.02						0.29		0.26		1.40						0.06		0.07		0.33						0.37		0.31		1.47

		[PLANT] 5 Services		Processing				806		0.18		0.12		0.94						0.23		0.31		2.18						0.04		0.08		0.68						0.45		0.44		2.78

		2005

		[MINE] Backfill		Mine Underground				339		0.27		0.13		0.53						0.03		0.05		0.53						0.09		0.09		0.38						0.39		0.22		1.10

		[MINE] Corefarm		Mine Underground				50		0.14		0.11		0.47						0.10		0.07		0.25						0.07		0.05		0.24						0.31		0.20		0.84

		[MINE] Development		Mine Underground				228		1.19		0.86		4.52						0.09		0.07		0.25						1.24		1.03		4.30						2.52		1.90		8.54

		[MINE] Diamond Drilling		Mine Underground				102		1.06		0.86		3.80						0.04		0.04		0.14						1.21		1.25		4.36						2.32		1.99		7.31

		[MINE] Electricians		Mine Underground				115		0.95		0.68		3.51						0.10		0.10		0.39						0.50		0.72		3.20						1.55		1.36		5.28

		[MINE] Fitters		Mine Underground				259		0.50		0.40		2.75						0.11		0.09		0.35						0.36		0.41		1.73						0.97		0.81		3.93

		[MINE] Mine Surface		Mine Underground				277		0.20		0.16		1.11						0.06		0.07		0.51						0.22		0.34		2.62						0.48		0.47		3.17

		[MINE] Ore Handling		Mine Underground				258		0.81		0.60		2.39						0.11		0.09		0.75						1.25		0.98		4.24						2.17		1.57		6.38

		[MINE] Production Charging		Mine Underground				36		1.41		0.92		3.56						0.10		0.07		0.21						1.27		0.88		2.72						2.77		1.75		5.79

		[MINE] Production Drilling		Mine Underground				57		1.15		0.84		3.42						0.06		0.04		0.14						1.37		0.99		3.19						2.59		1.78		6.63

		[MINE] Raise Drilling		Mine Underground				46		0.95		0.91		3.47						0.09		0.07		0.23						1.64		1.36		4.64						2.68		2.19		7.78

		[MINE] Underground Services		Mine Underground				454		0.78		0.66		3.29						0.10		0.08		0.63						1.04		0.89		3.39						1.92		1.53		6.51

		[PLANT] 1 Concentrator		Processing				578		0.36		0.23		2.12						0.15		0.19		1.17						0.05		0.06		0.38						0.55		0.43		2.63

		[PLANT] 2 Hydromet		Processing				314		0.23		0.22		2.61						0.21		0.31		2.68						0.04		0.06		0.45						0.49		0.50		4.00

		[PLANT] 3 Smelter		Processing				511		0.77		0.64		4.70						1.39		2.24		14.88						0.08		0.08		0.34						2.24		2.57		15.94

		[PLANT] 4 Refinery		Processing				231		0.09		0.09		1.15						0.26		0.19		0.80						0.10		0.08		0.62						0.44		0.29		1.24

		[PLANT] 5 Services		Processing				924		0.17		0.15		2.57						0.26		0.36		2.20						0.05		0.07		0.84						0.48		0.50		2.88

		2006

		[MINE] Backfill		Mine Underground				254		0.25		0.13		0.43						0.03		0.03		0.17						0.27		0.46		2.32						0.55		0.53		2.74

		[MINE] Corefarm		Mine Underground				55		0.11		0.07		0.23						0.07		0.06		0.19						0.07		0.07		0.36						0.25		0.17		0.54

		[MINE] Development		Mine Underground				308		1.26		0.80		3.89						0.08		0.07		0.28						1.40		1.05		3.94						2.74		1.84		7.13

		[MINE] Diamond Drilling		Mine Underground				139		1.12		0.88		4.21						0.05		0.04		0.17						1.18		1.28		4.21						2.35		2.05		7.97

		[MINE] Electricians		Mine Underground				88		0.76		0.48		2.29						0.08		0.07		0.30						0.70		0.65		2.24						1.54		1.09		4.72

		[MINE] Fitters		Mine Underground				150		0.56		0.38		1.54						0.16		0.13		0.52						0.39		0.33		1.56						1.11		0.69		2.64

		[MINE] Mine Surface		Mine Underground				423		0.32		0.22		1.86						0.09		0.08		0.64						0.40		0.62		3.72						0.81		0.79		4.61

		[MINE] Ore Handling		Mine Underground				270		0.88		0.65		2.81						0.11		0.08		0.41						1.24		1.02		3.60						2.23		1.66		6.09

		[MINE] Production Charging		Mine Underground				32		1.34		1.07		3.92						0.14		0.08		0.26						1.53		0.87		2.97						3.01		1.84		6.74

		[MINE] Production Drilling		Mine Underground				101		1.09		0.84		3.32						0.05		0.04		0.18						1.11		0.95		3.43						2.24		1.78		6.80

		[MINE] Raise Drilling		Mine Underground				41		1.20		0.82		3.00						0.10		0.07		0.23						1.93		1.41		4.95						3.23		2.25		8.15

		[MINE] Underground Services		Mine Underground				498		0.90		0.63		3.12						0.14		0.11		0.59						0.97		0.86		3.96						2.00		1.51		6.87

		[PLANT] 1 Concentrator		Processing				714		0.47		0.28		1.66						0.14		0.18		1.27						0.04		0.06		0.53						0.65		0.47		2.56

		[PLANT] 2 Hydromet		Processing				309		0.38		0.27		2.65						0.19		0.25		1.59						0.05		0.05		0.35						0.61		0.51		3.05

		[PLANT] 3 Smelter		Processing				730		0.64		0.48		4.08						0.63		1.07		5.33						0.06		0.07		0.52						1.33		1.44		6.78

		[PLANT] 4 Refinery		Processing				233		0.04		0.03		0.32						0.21		0.18		0.59						0.08		0.07		0.44						0.32		0.25		0.81

		[PLANT] 5 Services		Processing				933		0.16		0.10		1.30						0.19		0.22		1.35						0.07		0.10		0.89						0.42		0.35		2.71

		2007

		[MINE] Backfill		Mine Underground				312		0.54		0.34		1.37						0.08		0.08		0.22						0.39		0.79		3.57						1.02		1.02		4.74

		[MINE] Corefarm		Mine Underground				80		0.10		0.07		0.43						0.16		0.20		0.61						0.05		0.07		0.57						0.31		0.28		0.87

		[MINE] Development		Mine Underground				376		1.03		0.65		3.54						0.10		0.08		0.27						1.48		1.13		3.83						2.61		1.78		7.51

		[MINE] Diamond Drilling		Mine Underground				150		0.81		0.63		2.92						0.14		0.12		0.35						1.24		1.19		4.01						2.20		1.79		6.88

		[MINE] Electricians		Mine Underground				89		0.68		0.48		2.29						0.15		0.15		0.65						0.81		0.78		2.92						1.64		1.32		4.74

		[MINE] Fitters		Mine Underground				211		0.44		0.31		1.47						0.11		0.09		0.33						0.52		0.45		1.92						1.07		0.75		3.13

		[MINE] Mine Surface		Mine Underground				1464		0.23		0.17		1.49						0.05		0.10		1.49						0.17		0.36		2.71						0.44		0.53		4.21

		[MINE] Ore Handling		Mine Underground				317		0.75		0.55		3.11						0.10		0.09		0.41						1.24		1.04		3.85						2.09		1.58		6.17

		[MINE] Production Charging		Mine Underground				37		1.23		0.90		4.01						0.10		0.07		0.23						1.34		1.02		3.58						2.67		1.89		7.81

		[MINE] Production Drilling		Mine Underground				109		0.90		0.58		2.37						0.08		0.06		0.30						1.23		0.90		3.51						2.21		1.48		5.88

		[MINE] Raise Drilling		Mine Underground				48		1.02		0.70		3.12						0.04		0.04		0.12						1.68		1.51		4.45						2.74		2.20		7.68

		[MINE] Shift Boss & Ventilation Officers		Mine Underground				<4		0.37		0.00		0.37						0.01		0.01		0.01						0.09		0.09		0.18						0.47		0.10		0.56

		[MINE] Underground Services		Mine Underground				602		0.67		0.54		3.21						0.11		0.09		0.48						1.13		0.93		3.79						1.91		1.48		7.18

		[PLANT] 1 Concentrator		Processing				776		0.54		0.33		2.12						0.15		0.22		1.47						0.06		0.08		0.41						0.75		0.58		3.00

		[PLANT] 2 Hydromet		Processing				500		0.21		0.36		3.30						0.24		0.33		2.17						0.09		0.10		0.59						0.54		0.69		4.63

		[PLANT] 3 Smelter		Processing				861		0.39		0.30		2.22						0.84		1.29		6.92						0.09		0.11		1.17						1.32		1.55		7.87

		[PLANT] 4 Refinery		Processing				255		0.03		0.02		0.19						0.19		0.13		0.62						0.13		0.10		0.43						0.35		0.23		0.91

		[PLANT] 5 Services		Processing				2937		0.17		0.13		1.80						0.14		0.23		1.52						0.06		0.11		1.13						0.37		0.40		2.91

		2008

		[MINE] Backfill		Mine Underground				379		0.23		0.14		0.98						0.03		0.04		0.39						0.09		0.19		1.74						0.35		0.28		2.04

		[MINE] Corefarm		Mine Underground				67		0.13		0.12		0.86						0.13		0.08		0.26						0.06		0.05		0.28						0.32		0.21		1.08

		[MINE] Development		Mine Underground				344		1.01		0.65		3.33						0.11		0.07		0.48						1.65		0.97		3.61						2.76		1.59		6.74

		[MINE] Diamond Drilling		Mine Underground				93		0.88		0.63		2.94						0.10		0.05		0.17						1.58		1.05		3.49						2.55		1.57		5.50

		[MINE] Electricians		Mine Underground				147		0.55		0.43		2.03						0.08		0.06		0.23						0.52		0.63		2.82						1.15		1.02		4.78

		[MINE] Fitters		Mine Underground				332		0.37		0.28		1.28						0.09		0.09		0.47						0.51		0.53		2.63						0.97		0.81		3.74

		[MINE] Mine Surface		Mine Underground				2086		0.24		0.21		2.40						0.02		0.04		0.53						0.11		0.29		3.41						0.37		0.42		5.89

		[MINE] Ore Handling		Mine Underground				311		0.78		0.50		1.95						0.11		0.12		1.01						1.39		1.04		3.37						2.29		1.51		5.21

		[MINE] Production Charging		Mine Underground				25		1.42		0.91		2.68						0.08		0.04		0.12						1.71		0.84		2.71						3.21		1.73		5.45

		[MINE] Production Drilling		Mine Underground				78		0.88		0.67		3.56						0.05		0.04		0.15						1.16		0.89		3.48						2.09		1.54		6.98

		[MINE] Raise Drilling		Mine Underground				31		1.22		0.93		2.98						0.05		0.05		0.13						1.87		1.50		4.56						3.14		2.41		7.24

		[MINE] Underground Services		Mine Underground				564		0.74		0.57		2.84						0.10		0.07		0.36						1.32		1.00		3.82						2.16		1.54		6.88

		[PLANT] 1 Concentrator		Processing				1446		0.34		0.20		1.30						0.15		0.21		1.44						0.03		0.04		0.36						0.52		0.39		2.40

		[PLANT] 2 Hydromet		Processing				629		0.29		0.32		4.32						0.26		0.31		2.73						0.05		0.06		0.49						0.59		0.59		5.42

		[PLANT] 3 Smelter		Processing				910		0.46		0.38		4.34						0.81		1.38		8.02						0.03		0.04		0.33						1.30		1.62		9.00

		[PLANT] 4 Refinery		Processing				254		0.03		0.01		0.05						0.24		0.17		0.74						0.05		0.04		0.25						0.33		0.22		0.82

		[PLANT] 5 Services		Processing				3841		0.18		0.13		1.68						0.14		0.18		1.33						0.03		0.07		1.44						0.36		0.31		2.70

		2009

		[MINE] Backfill		Mine Underground				263		0.22		0.13		0.80						0.03		0.03		0.15						0.04		0.10		0.99						0.29		0.21		1.87

		[MINE] Corefarm		Mine Underground				18		0.15		0.14		0.63						0.11		0.10		0.30						0.03		0.03		0.07						0.29		0.23		0.75

		[MINE] Development		Mine Underground				262		0.92		0.65		3.19						0.15		0.11		0.39						1.28		0.94		3.68						2.35		1.62		6.79

		[MINE] Diamond Drilling		Mine Underground				68		0.55		0.40		1.47						0.05		0.06		0.40						1.10		1.14		3.33						1.70		1.50		4.73

		[MINE] Electricians		Mine Underground				127		0.71		0.55		2.67						0.11		0.08		0.29						0.68		0.76		2.88						1.51		1.28		5.79

		[MINE] Fitters		Mine Underground				610		0.32		0.25		1.56						0.09		0.09		0.64						0.32		0.38		2.58						0.73		0.61		3.20

		[MINE] Mine Surface		Mine Underground				1215		0.18		0.13		1.06						0.04		0.05		0.79						0.12		0.31		2.29						0.34		0.42		3.26

		[MINE] Ore Handling		Mine Underground				305		0.72		0.47		2.25						0.12		0.09		0.64						1.31		1.09		3.31						2.15		1.55		5.31

		[MINE] Production Charging		Mine Underground				22		1.72		0.81		2.92						0.15		0.08		0.24						1.78		0.80		2.61						3.65		1.66		5.71

		[MINE] Production Drilling		Mine Underground				74		1.00		0.74		3.90						0.06		0.04		0.16						1.27		0.89		3.02						2.33		1.60		5.88

		[MINE] Raise Drilling		Mine Underground				33		1.14		0.90		3.00						0.08		0.06		0.17						1.83		1.66		5.37						3.04		2.56		8.30

		[MINE] Underground Services		Mine Underground				622		0.69		0.54		3.47						0.10		0.12		1.96						0.93		0.84		2.89						1.72		1.36		6.51

		[PLANT] 1 Concentrator		Processing				955		0.17		0.11		0.92						0.15		0.21		1.45						0.02		0.03		0.31						0.35		0.31		1.90

		[PLANT] 2 Hydromet		Processing				472		0.18		0.16		1.20						0.27		0.33		3.51						0.04		0.04		0.31						0.48		0.47		4.28

		[PLANT] 3 Smelter		Processing				1133		0.13		0.20		2.71						0.66		1.17		10.09						0.03		0.03		0.27						0.82		1.26		10.39

		[PLANT] 4 Refinery		Processing				200		0.05		0.03		0.13						0.29		0.18		1.01						0.06		0.06		0.57						0.39		0.24		1.50

		[PLANT] 5 Services		Processing				3409		0.16		0.14		1.35						0.12		0.16		1.15						0.03		0.06		2.12						0.31		0.29		3.02

		2010

		[MINE] Backfill		Mine Underground		Under ground- Mininig		282		0.18		0.09		0.67						0.03		0.03		0.16						0.11		0.19		1.61						0.33		0.26		1.98

		[MINE] Corefarm		Mine Underground		Under ground- Mininig		7		0.20		0.06		0.25						0.30		0.12		0.39						0.10		0.05		0.16						0.60		0.23		0.78

		[MINE] Development		Mine Underground		Under ground- Mininig		309		0.67		0.45		2.86						0.06		0.05		0.60						0.96		0.68		3.10						1.69		1.10		5.16

		[MINE] Diamond Drilling		Mine Underground		Under ground- Mininig		61		0.56		0.34		1.40						0.05		0.04		0.17						0.90		0.81		2.49						1.51		1.11		3.65

		[MINE] Electricians		Mine Underground		Under ground- Mininig		195		0.47		0.45		2.81						0.07		0.06		0.23						0.29		0.41		2.12						0.84		0.86		5.14

		[MINE] Fitters		Mine Underground		Under ground- Mininig		650		0.22		0.17		1.13						0.04		0.05		0.29						0.36		0.37		1.91						0.63		0.52		2.51

		[MINE] Mine Surface		Mine Underground		Under ground- Mininig		1623		0.15		0.10		0.88						0.03		0.05		0.91						0.09		0.25		2.84						0.27		0.32		3.25

		[MINE] Ore Handling		Mine Underground		Under ground- Mininig		349		0.54		0.38		2.41						0.07		0.07		0.61						0.94		0.84		2.58						1.55		1.20		4.99

		[MINE] Production Charging		Mine Underground		Under ground- Mininig		25		1.29		0.71		2.20						0.22		0.12		0.39						1.47		0.79		2.53						2.98		1.56		5.10

		[MINE] Production Drilling		Mine Underground		Under ground- Mininig		68		0.88		0.56		2.11						0.11		0.07		0.23						1.07		0.77		2.62						2.06		1.36		4.87

		[MINE] Raise Drilling		Mine Underground		Under ground- Mininig		30		1.01		0.60		2.49						0.13		0.10		0.28						1.57		1.21		3.71						2.71		1.85		5.93

		[MINE] Shift Boss & Ventilation Officers		Mine Underground		Under ground- Mininig		4		0.38		0.02		0.40						0.05		0.00		0.05						0.59		0.01		0.60						1.01		0.03		1.05

		[MINE] Underground Services		Mine Underground		Under ground- Mininig		678		0.47		0.35		2.45						0.06		0.06		0.42						0.60		0.53		2.58						1.13		0.87		4.99

		[PLANT] 1 Concentrator		Processing		Under ground- Processing		823		0.19		0.12		0.84						0.20		0.22		1.25						0.03		0.04		0.35						0.41		0.33		1.94

		[PLANT] 2 Hydromet		Processing		Under ground- Processing		368		0.14		0.11		0.93						0.26		0.30		2.20						0.05		0.05		0.27						0.45		0.41		2.97

		[PLANT] 3 Smelter		Processing		Under ground- Processing		1073		0.10		0.10		0.82						0.44		0.64		4.07						0.04		0.04		0.27						0.58		0.73		4.44

		[PLANT] 4 Refinery		Processing		Under ground- Processing		197		0.05		0.03		0.10						0.25		0.15		0.74						0.06		0.04		0.17						0.36		0.21		0.94

		[PLANT] 5 Services		Processing		Under ground- Processing		4245		0.13		0.09		1.00						0.12		0.15		0.90						0.03		0.06		0.81						0.28		0.25		1.76

		2011

		[MINE] Backfill		Mine Underground				330		0.18		0.09		0.55						0.01		0.02		0.26						0.08		0.16		0.74						0.28		0.20		0.99

		[MINE] Corefarm		Mine Underground				11		0.09		0.07		0.27						0.09		0.07		0.24						0.02		0.02		0.06						0.21		0.16		0.57

		[MINE] Development		Mine Underground				291		0.65		0.36		1.86						0.04		0.03		0.12						1.09		0.60		2.44						1.77		0.89		3.90

		[MINE] Diamond Drilling		Mine Underground				62		0.58		0.38		1.92						0.04		0.03		0.10						0.55		0.57		2.10						1.17		0.89		3.28

		[MINE] Electricians		Mine Underground				232		0.32		0.26		1.77						0.14		0.18		1.28						0.18		0.31		1.45						0.64		0.55		2.73

		[MINE] Fitters		Mine Underground				419		0.25		0.17		0.97						0.03		0.04		0.39						0.26		0.32		2.23						0.55		0.42		2.58

		[MINE] Mine Surface		Mine Underground				2641		0.23		0.13		1.26						0.03		0.05		0.73						0.05		0.16		1.56						0.30		0.25		2.76

		[MINE] Ore Handling		Mine Underground				278		0.57		0.29		1.34						0.03		0.04		0.48						1.04		0.66		2.37						1.64		0.90		3.68

		[MINE] Production Charging		Mine Underground				31		1.02		0.59		2.34						0.08		0.05		0.14						1.10		0.74		2.20						2.20		1.33		4.50

		[MINE] Production Drilling		Mine Underground				78		0.85		0.43		1.81						0.06		0.04		0.19						1.05		0.70		2.57						1.96		1.13		4.44

		[MINE] Raise Drilling		Mine Underground				21		1.00		0.45		1.93						0.13		0.07		0.22						1.76		1.01		3.35						2.90		1.49		5.49

		[MINE] Shift Boss & Ventilation Officers		Mine Underground				5		0.34		0.22		0.76						0.06		0.03		0.10						0.45		0.27		0.88						0.84		0.50		1.74

		[MINE] Underground Services		Mine Underground				669		0.41		0.32		2.16						0.04		0.04		0.17						0.53		0.54		2.28						0.98		0.84		4.20

		[PLANT] 1 Concentrator		Processing				437		0.22		0.10		0.77						0.16		0.19		1.02						0.02		0.03		0.18						0.40		0.28		1.51

		[PLANT] 2 Hydromet		Processing				258		0.28		0.17		1.18						0.19		0.19		0.82						0.03		0.04		0.17						0.50		0.26		1.91

		[PLANT] 3 Smelter		Processing				386		0.11		0.09		0.50						0.78		0.99		4.95						0.04		0.03		0.21						0.94		1.03		5.37

		[PLANT] 4 Refinery		Processing				139		0.05		0.04		0.43						0.35		0.15		0.66						0.05		0.02		0.11						0.46		0.18		0.81

		[PLANT] 5 Services		Processing				3840		0.14		0.07		0.92						0.11		0.13		1.05						0.02		0.03		0.53						0.28		0.20		1.38

		Operation 2HIGHLIGHTED CELL = incomplete data set for that year

		Operation 3

		Final Product Recovery		Mine Open Cut		Op- Processing		23		2.90		1.21		29.95						0.81		0.98		3.11		0.0063 mSv Bq		Uranium concentrate, solubility S, RPF=10, AMAD 5 um		0.31		0.26		1.60		1.4 mSv per mJh/m3				4.02		1.76		31.07		normal

		Recovery		Mine Open Cut		Op- Processing		46		1.64		0.86		3.04						0.17		0.05		0.51		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.6		0.26		0.06		1.00		1.4 mSv per mJh/m3				2.07		0.71		3.83		normal

		Extraction		Mine Open Cut		Op- Processing		124		1.08		0.35		3.96						0.39		0.20		0.61		0.0031 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.25		0.19		1.14		1.4 mSv per mJh/m3				1.71		0.90		3.04		normal

		Tailings Dam		Mine Open Cut		Op- Processing		32		1.08		0.38		1.96						0.23		0.11		0.35		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, 80% of uranium removed from mix, AMAD 5 um, type as per IAEA RS-G-1.8		0.13		0.04		0.17		1.4 mSv per mJh/m3				1.44		1.00				normal

		Reduction		Mine Open Cut		Op- Processing		80		0.73		1.26		7.98						0.37		0.19		1.01		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.34		0.21		1.30		1.4 mSv per mJh/m3				1.44		1.44				normal

		Heap Leach		Mine Open Cut		Op-Mining		15		1.14		0.92		5.52						0.18		0.15		0.42		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.09		0.09		0.45		1.4 mSv per mJh/m3				1.41		1.25				normal

		Pit Field Workers		Mine Open Cut		Op-Mining		127		0.69		0.11		0.92						0.33		0.37		1.66		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.18		0.22		1.21		1.4 mSv per mJh/m3				1.20		0.81				normal

		Rubberliners		Mine Open Cut		Op-Mining		33		0.69		0.18		1.27						0.37		0.31		1.32		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.14		0.13		1.97		1.4 mSv per mJh/m3				1.20		0.88				normal

		Pit Equipment Operators		Mine Open Cut		Op-Mining		338		0.51		0.24		2.02						0.23		0.12		0.60		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.23		0.19		2.36		1.4 mSv per mJh/m3				0.97		0.71				normal

		Mining Offices		Mine Open Cut		Op-Mining		44		0.45		0.16		0.92						0.07		0.11		0.30		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.38		0.27		1.04		1.4 mSv per mJh/m3				0.90		0.57				normal

		Laboratory		Mine Open Cut		Op- Processing		83		0.58		0.30		1.78						0.06		0.03		0.08		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.22		0.21		0.75		1.4 mSv per mJh/m3				0.86		0.58				normal

		Field Workers		Mine Open Cut		Op- Processing		236		0.34		0.11		0.63						0.28		0.29		1.09		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.16		0.13		0.53		1.4 mSv per mJh/m3				0.78		0.86				normal

		Engineering Workshops		Mine Open Cut		Op- Processing		55		0.37		0.10		0.68						0.27		0.18		0.60		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.11		0.06		0.25		1.4 mSv per mJh/m3				0.75		0.91				normal

		Processing Offices		Mine Open Cut		Op- Processing		35		0.45		0.05		0.54						0.06		0.04		0.10		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.24		0.18		0.65		1.4 mSv per mJh/m3				0.75		0.56				normal

		Mine Maintenance		Mine Open Cut		Op-Mining		128		0.34		0.07		0.51						0.17		0.20		0.91		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.21		0.22		1.23		1.4 mSv per mJh/m3				0.72		0.70				normal

		Office Workers		Mine Open Cut		Op- Processing		217		0.21		0.12		0.50						0.21		0.14		0.46		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.13		0.10		0.53		1.4 mSv per mJh/m3				0.54		0.83				normal

		Opearion 3 NOTE: ALL dose results in this sheet and the Dose Histogram sheet refer exclusively to the sampling in 2012.

		Operation 4

		Occupationally exposed workers		Mine Underground		Under ground- Mininig		902		3.13				9.60						0.80				7.50		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		2.66				7.48		1,4mSv/mJ.m-3.h		CIPR		6.60				16.49

		Occupationally exposed workers		Processing		Under ground- Processing		391		1.46				4.40						1.10				6.74		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		1.10				4.54		1,4mSv/mJ.m-3.h		CIPR		3.68				13.83

		Occupationally exposed workers		Other		Other		382		0.74				6.80						0.24				1.43		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		0.52				6.00		1,4mSv/mJ.m-3.h		CIPR		1.52				13.90

		Operation 5

		Mill workers		Processing		Op- Processing		168		0.10				0.83		10mSv/R		calibration		0.09				0.49				ALI = 2800 Bq/20 mSv for		0.14				0.49		5		ICRP-65		0.33				1.30

		Mine workers		Mine Open Cut		Op-Mining		6		0.27				0.72		10mSv/R		calibration		0.07				0.12				uranium ore dust		0.13				0.31		5		ICRP-65		0.46				0.89

		contractors		Other		Op-Mining		52		0.16				0.87		10mSv/R		calibration		0.09				0.49						0.06				0.24		5		ICRP-65		0.25				1.09

				..............................																								ALI = 3300 Bq/20 mSv for

				..............................																								calcined yellowcake

				..............................

				..............................																								ALI = 300,000 Bq/20 mSv for

				..............................																								non-calcined yellowcake

				..............................

				..............................																								The ALI which is used does

				..............................																								not depend on the workgroup

				..............................																								but rather on the location in which

				..............................																								individual workers spend time.

				..............................

				..............................																								These ALI values were

				..............................																								derived from in-vitro

				..............................																								solubility studies of ore and

				..............................																								yellowcake samples

				..............................																								Assumed 50% Rn emanation,

				..............................																								5 um AMAD

		Operation 6		ISR

		2001

		Environment & Safety		Other				4		0.55		0.44		1.20						0.13		0.06		0.22						0.07		0.03		0.09						0.75		0.45		1.37

		Geology & Drilling		Mine In Situ				<4		0.06		0.05		0.11						0.02		0.02		0.04						0.02		0.01		0.04						0.11		0.02		0.13

		Maintenance		Other				4		0.81		0.87		2.29						0.39		0.26		0.81						0.08		0.04		0.11						1.28		1.15		3.21

		Production		Processing				21		0.45		0.36		1.11						0.23		0.31		1.38						0.06		0.04		0.15						0.74		0.62		2.38

		Projects		Other				5		0.38		0.22		0.68						0.34		0.21		0.69						0.08		0.04		0.13						0.79		0.39		1.24

		Terminated		Other				54		0.21		0.26		1.33						0.15		0.21		1.04						0.04		0.04		0.16						0.40		0.41		1.80

		2002

		Contractors		Other				<4		0.14		0.07		0.24						0.08		0.11		0.23						0.07		0.08		0.17						0.29		0.25		0.64

		Environment & Safety		Other				4		0.54		0.31		0.90						0.24		0.03		0.28						0.23		0.05		0.28						1.00		0.36		1.37

		Geology & Drilling		Mine In Situ				7		0.02		0.02		0.06						0.02		0.02		0.05						0.07		0.08		0.26						0.11		0.09		0.30

		Maintenance		Other				7		0.38		0.36		0.95						0.34		0.33		1.00						0.21		0.11		0.41						0.94		0.71		2.10

		Production		Processing				27		0.46		0.47		1.54						0.33		0.38		2.01						0.15		0.07		0.36						0.95		0.74		2.81

		Projects		Other				6		0.62		0.38		1.27						0.41		0.27		0.78						0.20		0.10		0.30						1.24		0.72		2.27

		Terminated		Other				70		0.22		0.27		1.32						0.29		0.53		2.32						0.09		0.09		0.38						0.60		0.70		2.86

		2003

		Contractors		Other				11		0.22		0.25		0.79						0.10		0.10		0.32						0.13		0.13		0.45						0.45		0.47		1.57

		Environment & Safety		Other				5		0.80		0.72		1.77						0.26		0.07		0.38						0.30		0.06		0.37						1.36		0.83		2.52

		Geology & Drilling		Mine In Situ				12		0.08		0.08		0.24						0.11		0.10		0.33						0.27		0.15		0.46						0.46		0.27		0.86

		Maintenance		Other				7		0.46		0.34		0.96						0.38		0.17		0.55						0.34		0.09		0.44						1.18		0.50		1.92

		Production		Processing				33		0.76		0.68		2.40						0.25		0.11		0.46						0.32		0.10		0.48						1.33		0.80		3.13

		Projects		Other				6		0.61		0.38		1.38						0.30		0.07		0.43						0.35		0.06		0.41						1.26		0.48		2.20

		Terminated		Other				103		0.19		0.30		1.97						0.09		0.12		0.51						0.12		0.12		0.43						0.40		0.48		2.62

		2004

		Contractors		Other				9		0.31		0.16		0.71						0.13		0.06		0.22						0.37		0.17		0.69						0.81		0.38		1.61

		Environment & Safety		Other				5		0.97		1.04		2.83						0.21		0.05		0.27						0.55		0.14		0.66						1.73		1.11		3.67

		Geology & Drilling		Mine In Situ				22		0.10		0.16		0.61						0.10		0.07		0.20						0.43		0.27		0.85						0.64		0.39		1.21

		Maintenance		Other				10		0.53		0.46		1.41						0.34		0.11		0.50						0.60		0.09		0.72						1.48		0.55		2.50

		Non Designated		Other				<4		0.01		0.01		0.02						0.00		0.00		0.01						0.02		0.02		0.05						0.02		0.03		0.07

		Production		Processing				43		0.85		0.96		3.57						0.16		0.09		0.51						0.48		0.17		0.71						1.49		1.09		4.53

		Projects		Other				7		0.56		0.62		1.90						0.22		0.10		0.39						0.51		0.18		0.71						1.30		0.80		2.89

		Terminated		Other				75		0.17		0.26		1.25						0.09		0.09		0.44						0.23		0.20		0.65						0.49		0.49		2.08

		2005

		Contractors		Other				30		0.17		0.34		1.90						0.08		0.07		0.26						0.15		0.12		0.40						0.40		0.41		2.02

		Environment & Safety		Other				8		0.16		0.19		0.55						0.10		0.06		0.17						0.20		0.12		0.31						0.46		0.34		0.99

		Geology & Drilling		Mine In Situ				39		0.08		0.13		0.67						0.09		0.06		0.19						0.24		0.14		0.49						0.42		0.27		0.95

		Maintenance		Other				15		0.33		0.24		0.88						0.27		0.10		0.43						0.29		0.09		0.41						0.88		0.35		1.59

		Non Designated		Other				4		0.00		0.01		0.02						0.01		0.01		0.02						0.01		0.02		0.04						0.02		0.03		0.07

		Production		Processing				54		0.48		0.56		1.97						0.30		0.33		1.54						0.25		0.10		0.43						1.02		0.85		3.84

		Projects		Other				11		0.10		0.15		0.45						0.13		0.03		0.16						0.25		0.06		0.33						0.48		0.20		0.86

		Terminated		Other				56		0.05		0.08		0.35						0.03		0.04		0.18						0.06		0.07		0.39						0.14		0.14		0.63

		2006

		Contractors		Other				22		0.14		0.13		0.41						0.14		0.10		0.28						0.09		0.07		0.18						0.37		0.27		0.79

		Environment & Safety		Other				7		0.13		0.11		0.28						0.16		0.07		0.21						0.10		0.04		0.14						0.39		0.19		0.60

		Geology & Drilling		Mine In Situ				46		0.06		0.07		0.40						0.11		0.07		0.22						0.11		0.07		0.23						0.28		0.19		0.81

		Maintenance		Other				18		0.23		0.21		0.82						0.23		0.16		0.46						0.10		0.06		0.20						0.56		0.38		1.38

		Non Designated		Other				<4		0.01		0.00		0.01						0.02		0.00		0.02						0.01		0.00		0.01						0.05		0.00		0.05

		Production		Processing				52		0.39		0.51		1.98						0.69		1.20		5.44						0.11		0.05		0.19						1.20		1.62		7.57

		Projects		Other				10		0.14		0.09		0.29						0.15		0.06		0.21						0.10		0.04		0.14						0.39		0.16		0.62

		Terminated		Other				25		0.05		0.07		0.35						0.03		0.04		0.15						0.03		0.03		0.13						0.11		0.13		0.59

		2007

		Contractors		Other				66		0.02		0.10		0.79						0.05		0.13		0.99						0.05		0.07		0.24						0.13		0.26		1.95

		Environment & Safety		Other				13		0.04		0.08		0.28						0.08		0.05		0.15						0.11		0.07		0.20						0.23		0.16		0.56

		Geology & Drilling		Mine In Situ				129		0.01		0.02		0.13						0.05		0.05		0.17						0.08		0.08		0.30						0.14		0.13		0.51

		Maintenance		Other				15		0.18		0.15		0.42						0.08		0.02		0.14						0.17		0.03		0.21						0.43		0.16		0.67

		Non Designated		Other				<4		0.00		0.00		0.00						0.01		0.00		0.01						0.01		0.00		0.01						0.02		0.00		0.02

		Production		Processing				55		0.22		0.43		1.86						0.20		0.30		1.42						0.14		0.06		0.21						0.56		0.68		3.46

		Projects		Other				13		0.03		0.06		0.18						0.08		0.05		0.15						0.11		0.07		0.19						0.22		0.14		0.45

		Terminated		Other				18		0.01		0.03		0.11						0.06		0.06		0.18						0.09		0.10		0.28						0.15		0.17		0.43

		2008

		Contractors		Other				100		0.03		0.18		1.63						0.03		0.07		0.48						0.05		0.08		0.34						0.12		0.29		2.33

		Environment & Safety		Other				22		0.01		0.05		0.23						0.08		0.06		0.15						0.14		0.11		0.26						0.24		0.19		0.62

		Geology & Drilling		Mine In Situ				190		0.01		0.02		0.15						0.07		0.06		0.21						0.12		0.10		0.36						0.21		0.17		0.68

		Maintenance		Other				17		0.20		0.24		0.91						0.13		0.01		0.14						0.23		0.03		0.26						0.55		0.26		1.31

		Non Designated		Other				4		0.00		0.00		0.00						0.00		0.01		0.01						0.01		0.01		0.02						0.01		0.01		0.03

		Production		Processing				68		0.26		0.51		2.05						0.16		0.12		0.50						0.18		0.09		0.29						0.61		0.64		2.66

		Projects		Other				13		0.03		0.05		0.16						0.13		0.03		0.16						0.22		0.05		0.27						0.39		0.09		0.57

		Terminated		Other				23		0.02		0.04		0.14						0.06		0.08		0.31						0.09		0.09		0.25						0.18		0.19		0.60

		2009

		Contractors		Other				50		0.05		0.21		1.47						0.06		0.12		0.82						0.08		0.08		0.21						0.19		0.35		2.44

		Environment & Safety		Other				14		0.03		0.08		0.32						0.07		0.04		0.10						0.12		0.06		0.17						0.22		0.14		0.59

		Geology & Drilling		Mine In Situ				105		0.01		0.03		0.16						0.07		0.05		0.14						0.10		0.07		0.22						0.18		0.13		0.43

		Maintenance		Other				16		0.22		0.30		1.21						0.10		0.04		0.14						0.14		0.04		0.18						0.46		0.33		1.48

		Non Designated		Other				<4		0.01		0.00		0.01						0.01		0.00		0.01						0.01		0.00		0.01						0.03		0.01		0.03

		Production		Processing				57		0.30		0.59		2.28						0.20		0.21		0.94						0.13		0.05		0.20						0.63		0.76		2.98

		Projects		Other				13		0.01		0.01		0.02						0.08		0.02		0.10						0.14		0.04		0.18						0.22		0.06		0.27

		Terminated		Other				18		0.03		0.06		0.24						0.05		0.08		0.36						0.07		0.07		0.18						0.15		0.18		0.52

		2010

		Contractors		Other				29		0.11		0.27		1.26						0.09		0.08		0.41						0.14		0.10		0.34						0.33		0.37		1.60

		Environment & Safety		Other				11		0.04		0.09		0.31						0.10		0.03		0.13						0.18		0.06		0.24						0.31		0.13		0.60

		Geology & Drilling		Mine In Situ				83		0.01		0.03		0.26						0.08		0.05		0.18						0.13		0.09		0.29						0.22		0.15		0.63

		Maintenance		Other				14		0.12		0.16		0.61						0.09		0.03		0.13						0.18		0.07		0.24						0.39		0.22		0.96

		Non Designated		Other				<4		0.00		0.00		0.00						0.00		0.00		0.00						0.00		0.00		0.00						0.00		0.00		0.00

		Production		Processing				54		0.30		0.50		1.91						0.13		0.11		0.57						0.19		0.08		0.29						0.62		0.59		2.38

		Projects		Other				12		0.04		0.09		0.33						0.08		0.04		0.13						0.16		0.07		0.23						0.28		0.15		0.66

		Terminated		Other				16		0.04		0.09		0.33						0.06		0.05		0.16						0.10		0.09		0.26						0.20		0.19		0.65

		2011

		Contractors		Other				59		0.10		0.19		1.07						0.05		0.04		0.18						0.11		0.08		0.29						0.25		0.25		1.29

		Environment & Safety		Other				17		0.03		0.06		0.21						0.05		0.03		0.09						0.12		0.06		0.19						0.20		0.12		0.44

		Geology & Drilling		Mine In Situ				116		0.01		0.03		0.23						0.03		0.03		0.09						0.09		0.07		0.26						0.14		0.12		0.51

		Maintenance		Other				22		0.17		0.24		1.07						0.03		0.02		0.09						0.10		0.06		0.19						0.30		0.28		1.32

		Non Designated		Other				<4		0.00		0.00		0.01						0.01		0.01		0.01						0.01		0.01		0.02						0.02		0.02		0.04

		Production		Processing				85		0.13		0.32		1.81						0.11		0.25		1.50						0.10		0.07		0.27						0.35		0.52		3.21

		Projects		Other				15		0.02		0.04		0.15						0.05		0.03		0.09						0.10		0.07		0.20						0.16		0.11		0.41

		Terminated		Other				14		0.09		0.14		0.50						0.03		0.03		0.10						0.07		0.07		0.21						0.20		0.22		0.73

		2012

		Contractors		Other		ISR-Processing		37		0.05		0.09		0.45						0.11		0.08		0.25						0.12		0.08		0.23						0.28		0.21		0.78

		Environment & Safety		Other		ISR-Processing		15		0.02		0.04		0.14						0.12		0.06		0.20						0.13		0.05		0.19						0.27		0.11		0.45

		Geology & Drilling		Mine In Situ		ISR-Processing		64		0.12		0.72		5.82						0.07		0.06		0.22						0.10		0.08		0.21						0.29		0.76		6.17

		Maintenance		Other		ISR-Processing		20		0.16		0.24		0.90						0.11		0.07		0.22						0.12		0.07		0.23						0.39		0.33		1.27

		Non Designated		Other		ISR-Processing		4		0.00		0.00		0.00						0.04		0.00		0.05						0.04		0.01		0.04						0.08		0.01		0.09

		Production		Processing		ISR-Processing		69		0.12		0.18		0.71						0.13		0.14		0.73						0.14		0.06		0.24						0.39		0.29		1.26

		Projects		Other		ISR-Processing		9		0.02		0.05		0.17						0.10		0.08		0.22						0.10		0.08		0.21						0.21		0.19		0.53

		Terminated		Other		ISR-Processing		9		0.09		0.17		0.56						0.06		0.06		0.19						0.07		0.07		0.18						0.22		0.26		0.83

		2013

		Contractors		Other				26		0.04		0.05		0.19						0.03		0.02		0.06						0.05		0.02		0.08						0.12		0.07		0.28

		Environment & Safety		Other				12		0.01		0.02		0.07						0.03		0.02		0.05						0.06		0.00		0.07						0.10		0.02		0.13

		Geology & Drilling		Mine In Situ				78		0.01		0.06		0.55						0.02		0.01		0.06						0.04		0.02		0.08						0.07		0.07		0.63

		Maintenance		Other				15		0.07		0.11		0.36						0.02		0.01		0.05						0.06		0.02		0.07						0.15		0.12		0.43

		Non Designated		Other				<4		0.00		0.00		0.00						0.01		0.00		0.01						0.01		0.00		0.01						0.02		0.00		0.02

		Production		Processing				58		0.06		0.09		0.45						0.03		0.02		0.10						0.06		0.01		0.08						0.15		0.10		0.61

		Projects		Other				9		0.01		0.03		0.10						0.03		0.01		0.05						0.05		0.02		0.07						0.09		0.05		0.19

		Terminated		Other				6		0.05		0.05		0.15						0.02		0.02		0.05						0.05		0.03		0.07						0.12		0.08		0.22

		Operation 6 HIGHLIGHTED CELL = incomplete data set for that year

		Operation 7

		Mine Production		Mine Open Cut		Op-Mining		10		1.20		0.20		1.40				TLD Deep Dose		1.10		0.70		2.80		0.0039		No RPF, AMAD 5, Sol S		0.30		0.10		0.40		0.0014		Direct RDP Area Monitoring		2.60		0.80		4.30		Log normal

		Process Front End		Processing		Op- Processing		10		1.00		0.20		1.40				TLD Deep Dose		1.40		0.90		2.90		0.0039		No RPF, AMAD 5, Sol S		0.40		0.10		0.60		0.0014		Direct RDP Area Monitoring		2.70		0.90		3.90		Log normal

		Process Back End		Processing		Op- Processing		10		1.10		0.30		2.00				TLD Deep Dose		1.50		1.60		5.50		0.0018		No RPF (Except for PDP RPF =100), AMAD 5, Sol S		0.30		0.00		0.30		0.0014		Direct RDP Area Monitoring		2.90		1.50		6.90		Log normal

		Process Maintenance		Processing		Op- Processing		10		0.90		0.10		1.00				TLD Deep Dose		1.40		0.40		1.50		0.0039		No RPF, AMAD 5, Sol S		0.40		0.00		0.40		0.0014		Direct RDP Area Monitoring		2.70		0.40		2.90		Log normal

		Non-Designated Workers		Other		Op-Mining		10		0.80		0.40		1.60				TLD Deep Dose		0.90		0.50		1.60		0.0039		No RPF, AMAD 5, Sol S		0.30		0.00		0.30		0.0014		Direct RDP Area Monitoring		2.00		0.80		3.30		Log normal

		Operation 8		ISR

		Occupationally exposed workers		Processing		ISR-Processing		520		1.63				4.18						0.15				0.68		8μSv/Bq α		DAMA :1μm; Solubility:S		0.22				1.70		1,4mSv/mJ.h.m-3		CIPR		1.98				4.38

		Operation 9

		Underground Staff (job code 0601)		Mine Underground		Under ground- Mininig		96		0.27				1.89		10mSv/R				0.24				0.98		2800		ALI for U-ore based on		0.43				1.86		5		ICRP-65		0.90				4.60

		Surface Personnel (job code 0602)		Other		Other		29		0.02				0.19		10mSv/R				0.12				0.32		2800		in-vitro solubility studies		0.05				0.19		5		ICRP-65		0.20				0.50

		Office Staff (job code 0604)		Other		Other		240		0.02				0.43		10mSv/R				0.09				0.45		2800		of U-ore samples		0.08				0.70		5		ICRP-65		0.20				1.20

		Underground Miner (job code 0610)		Mine Underground		Under ground- Mininig		332		0.65				4.05		10mSv/R				0.39				2.88		2800		(50% Rn emanation assumed)		0.92				2.95		5		ICRP-65		1.90				8.60

		Underground Support (job code 0620)		Mine Underground		Under ground- Mininig		113		0.97				4.48		10mSv/R				0.72				4.85		2800		AMAD = 5 um		0.56				1.68		5		ICRP-65		2.20				9.30

		Underground Maintenance (code 0630)		Mine Underground		Under ground- Mininig		193		0.21				2.39		10mSv/R				0.28				2.64		2800				0.37				1.86		5		ICRP-65		0.90				3.90

		Surface Support (job code 0660)		other		Other		255		0.05				0.92		10mSv/R				0.05				0.32		2800				0.04				0.16		5		ICRP-65		0.10				1.10

		Surface Maintenance (code 0670)		Other		Other		11		0.01				0.06		10mSv/R				0.12				0.28		2800				0.06				0.13		5		ICRP-65		0.20				0.40

		Nurses (code 0615)		Other		Other		7		0.00				0.00		10mSv/R				0.06				0.10		2800				0.04				0.08		5		ICRP-65		0.10				0.20

		All Occupationally Exposed Workers                                                                                                          2001		..............................				621		0.28										0.33										0.34										0.95

		All Occupationally Exposed Workers                                                                                                          2002		..............................				498		0.62										0.33										0.40										1.36

		All Occupationally Exposed Workers                                                                                                          2003		..............................				591		0.38										0.24										0.77										1.57

		All Occupationally Exposed Workers                                                                                                          2004		..............................				647		0.35										0.26										0.33										0.95

		All Occupationally Exposed Workers                                                                                                          2005		..............................				680		0.32										0.33										0.28										0.93

		All Occupationally Exposed Workers                                                                                                          2006		..............................				752		0.26										0.22										0.44										0.93

		All Occupationally Exposed Workers                                                                                                          2007		..............................				884		0.29										0.21										0.64										1.14

		All Occupationally Exposed Workers                                                                                                          2008		..............................				1146		0.38										0.20										0.57										1.02

		All Occupationally Exposed Workers                                                                                                          2009		..............................				1188		0.45										0.29										0.75										1.30

		All Occupationally Exposed Workers                                                                                                          2010		..............................				1325		0.34										0.29										0.67										1.19

		All Occupationally Exposed Workers                                                                                                          2011		..............................				1266		0.41										0.24										0.30										0.85

		Operation 9 Total doses including Rngas

		Operation 10

		mine workers		Mine Underground		Under ground- Mininig		698		2.39				4.25																1.68				5.51						4.07				9.39

		Contractor 's employees		Mine Underground		Under ground- Mininig		63		2.12				3.17																0.93				1.80						3.05				4.97

		mill workers		Processing		Under ground- Processing		475		1.43				5.15																0.49				1.31						1.92				5.61

		Operation 11		Toll Milling

		Surface Personnel (code 0602)		Other		Op- Processing		115		0.10				1.26		10mSv/R		calibration		0.21				0.61				ALI = 2800 Bq/20 mSv for		0.11				1.40		5		ICRP-65		0.39				2.17

		Office Staff (code 0604)				Op- Processing		208		0.06				1.08		10mSv/R		calibration		0.28				0.58				uranium ore dust		0.09				0.50		5		ICRP-65		0.38				1.62

		Nurse (code 0615)		Other		Op- Processing		8		0.03				0.14		10mSv/R		calibration		0.22				0.36						0.05				0.10		5		ICRP-65		0.27				0.52

		Surface Support (code 0660)		Other		Op- Processing		446		0.14				3.01		10mSv/R		calibration		0.16				0.86				ALI = 3300 Bq/20 mSv for		0.07				0.96		5		ICRP-65		0.36				3.39

		Surface (code 0670)		Other		Op- Processing		170		0.14				1.01		10mSv/R		calibration		0.19				0.64				calcined yellowcake		0.12				0.68		5		ICRP-65		0.44				1.89

		Mill Maintenance (code 0680)		Other		Op- Processing		257		0.37				2.25		10mSv/R		calibration		0.27				0.92						0.23				1.18		5		ICRP-65		0.84				4.21

		Mill Workers (code 0690)		Processing		Op- Processing		141		0.93				4.21		10mSv/R		calibration		0.39				2.46				ALI = 300,000 Bq/20 mSv for		0.43				2.92		5		ICRP-65		1.73				5.76

				..............................																								non-calcined yellowcake

				..............................

				..............................																								The ALI which is used does

				..............................																								not depend on the workgroup

				..............................																								but rather on the location in which

				..............................																								individual workers spend time.

				..............................

				..............................																								These ALI values were

				..............................																								derived from in-vitro

				..............................																								solubility studies of ore and

				..............................																								yellowcake samples

				..............................																								Assumed 50% Rn emanation,

				..............................																								5 um AMAD

		All Occupationally Exposed Workers                                                                                                          2001		..............................				522		0.35										0.35										0.39										1.34

		All Occupationally Exposed Workers                                                                                                          2002		..............................				560		0.29										0.29										0.32										0.98

		All Occupationally Exposed Workers                                                                                                          2003		..............................				558		0.29										0.29										0.23										0.79

		All Occupationally Exposed Workers                                                                                                          2004		..............................				746		0.32										0.32										0.17										0.80

		All Occupationally Exposed Workers                                                                                                          2005		..............................				697		0.33										0.33										0.14										0.73

		All Occupationally Exposed Workers                                                                                                          2006		..............................				757		0.15										0.15										0.10										0.47

		All Occupationally Exposed Workers                                                                                                          2007		..............................				1132		0.14										0.14										0.12										0.63

		All Occupationally Exposed Workers                                                                                                          2008		..............................				1437		0.15										0.15										0.13										0.56

		All Occupationally Exposed Workers                                                                                                          2009		..............................				1177		0.17										0.17										0.11										0.52

		All Occupationally Exposed Workers                                                                                                          2010		..............................				1271		0.28										0.28										0.14										0.70

		All Occupationally Exposed Workers                                                                                                          2011		..............................				1329		0.25										0.25										0.15										0.97

		Operation 12

		Access Control		Other (Heap Leach)		Heap Leach-Processing		60		3.12		not avail		4.46		100		equip cal		0.02		not avail		0.06		1.85 x 10-3		no resp prot		0.31		not avail		0.45		Rn222: 1.4 & Rn220: 0.5		n/a		3.45		not avail		4.97		normal

		Chemical Laboratory		Processing		Heap Leach-Processing		1		3.44		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.22		not avail		not avail		Rn222: 1.4 & Rn220: 0.6		n/a		3.66		not avail		not avail		normal

		I X Plant		Processing		Heap Leach-Processing		5		1.09		not avail		not avail		100		equip cal		0.00		not avail		not avail		1.85 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.7		n/a		1.09		not avail		not avail		normal

		Filter Press		Processing		Heap Leach-Processing		1		0.90		not avail		not avail		100		equip cal		0.00		not avail		not avail		1.85 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.8		n/a		0.90		not avail		not avail		normal

		Drum Filling		Processing		Heap Leach-Processing		1		1.02		not avail		not avail		100		equip cal		0.00		not avail		not avail		1.85 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.9		n/a		1.02		not avail		not avail		normal

		Dry Lab		Processing		Heap Leach-Processing		22		2.80		not avail		not avail		100		equip cal		0.10		not avail		not avail		9.35 x 10-3		no resp prot		0.29		not avail		not avail		Rn222: 1.4 & Rn220: 0.10		n/a		3.19		not avail		not avail		normal

		Leaching		Processing		Heap Leach-Processing		12		0.88		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.11		n/a		0.88		not avail		not avail		normal

		Leach Pad drilling		Processing		Heap Leach-Processing		10		1.03		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.12		n/a		1.03		not avail		not avail		normal

		Foremen		Processing		Heap Leach-Processing		6		1.04		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.13		n/a		1.04		not avail		not avail		normal

		Mini Trial		Processing		Heap Leach-Processing		3		1.16		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.14		n/a		1.16		not avail		not avail		normal

		Learner Operator		Processing		Heap Leach-Processing		27		1.89		not avail		3.05		100		equip cal		0.12		not avail		0.52		1.85 x 10-3		no resp prot		0.18		not avail		0.30		Rn222: 1.4 & Rn220: 0.15		n/a		2.18		not avail		3.87		normal

		Maintenance 1
(Electrical Engineering)		Processing		Heap Leach-Processing		17		2.90		not avail		not avail		100		equip cal		0.07		not avail		not avail		1.85 x 10-3		no resp prot		0.16		not avail		not avail		Rn222: 1.4 & Rn220: 0.16		n/a		3.13		not avail		not avail		normal

		Maintenance 2
(Mechanical Engineering)		Processing		Heap Leach-Processing		20		1.20		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.17		n/a		1.20		not avail		not avail		normal

		Radiation Protection		Processing		Heap Leach-Processing		25		2.94		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.05		not avail		not avail		Rn222: 1.4 & Rn220: 0.18		n/a		2.99		not avail		not avail		normal

		Reagant Laboratory		Processing		Heap Leach-Processing		27		3.06		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.04		not avail		not avail		Rn222: 1.4 & Rn220: 0.19		n/a		3.10		not avail		not avail		normal

		Rehabilitation		Rehabilitation		Heap Leach-Processing		9		2.99		not avail		not avail		100		equip cal		0.22		not avail		not avail		9.35 x 10-3		no resp prot		0.12		not avail		not avail		Rn222: 1.4 & Rn220: 0.20		n/a		3.33		not avail		not avail		normal

		Load		Mine Open Cut		Heap Leach-Processing		39		0.82		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.41		not avail		not avail		Rn222: 1.4 & Rn220: 0.21		n/a		1.23		not avail		not avail		normal

		U-ore crushing		Mine Open Cut		Heap Leach-Processing		34		0.66		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.24		not avail		not avail		Rn222: 1.4 & Rn220: 0.22		n/a		0.91		not avail		not avail		normal

		SDU Drying		Processing		Heap Leach-Processing		8		1.05		not avail		1.32		100		equip cal		2.46		not avail		6.63		1.85 x 10-3		no resp prot		0.04		not avail		0.08		Rn222: 1.4 & Rn220: 0.23		n/a		3.55		not avail		8.03		normal

		Operation 13		ISR (15 operations)

				Mine In Situ		ISR-Processing		4805		2.75				5.29						0.41				1.29		0.003		Solubility F		1.21				1.98		5 mSv/WLM		Solubility F		3.70				7.70

		Operation 14

		2010

		ELECTRICIAN		Processing				31		0.11		0.13		0.54						0.11		0.08		0.29						0.11		0.09		0.27						0.33		0.23		0.84

		MINEMAINT		Mine Open Cut				32		0.07		0.14		0.60						0.09		0.11		0.59						0.14		0.07		0.26						0.29		0.26		1.19

		MINEPROD		Mine Open Cut				197		0.35		0.38		1.60						0.13		0.08		0.43						0.17		0.11		0.38						0.64		0.52		2.09

		PROCMAINT		Processing				103		0.16		0.23		1.12						0.29		0.23		1.08						0.10		0.09		0.47						0.55		0.47		1.98

		PROCPROD		Processing				94		0.52		0.55		2.68						0.39		0.31		1.50						0.16		0.11		0.60						1.07		0.78		3.20

		2012

		ELECTRICIAN		Processing		Op- Processing		14		0.30		0.22		0.82						0.35		0.15		0.53						0.24		0.11		0.36						0.89		0.43		1.49

		MINEMAINT		Mine Open Cut		Op-Mining		17		0.04		0.04		0.20						0.05		0.08		0.38						0.15		0.07		0.41						0.24		0.19		1.00

		MINEPROD		Mine Open Cut		Op-Mining		161		0.58		0.42		1.69						0.32		0.20		0.60						0.40		0.20		0.67						1.30		0.74		2.77

		PROCMAINT		Processing		Op- Processing		50		0.49		0.56		2.31						0.30		0.27		1.20						0.16		0.12		0.54						0.94		0.86		3.36

		PROCPROD		Processing		Op- Processing		77		0.94		0.73		3.94						0.48		0.25		1.14						0.20		0.14		0.57						1.62		0.91		4.66

		2013

		ELECTRICIAN		Processing				10		0.18		0.06		0.27						0.06		0.02		0.08						0.03		0.01		0.05						0.27		0.07		0.37

		MINEMAINT		Mine Open Cut				12		0.27		0.06		0.35						0.10		0.00		0.10						0.05		0.00		0.05						0.42		0.06		0.50

		MINEPROD		Mine Open Cut				79		0.46		0.16		1.01						0.03		0.01		0.08						0.08		0.03		0.22						0.57		0.17		1.10

		PROCMAINT		Processing				26		0.34		0.27		0.97						0.05		0.03		0.13						0.03		0.02		0.07						0.43		0.28		1.07

		PROCPROD		Processing				52		0.57		0.36		2.06						0.05		0.01		0.08						0.04		0.02		0.08						0.66		0.36		2.15

		Operation 14 HIGHLIGHTED CELL = incomplete data set for that year

		Operation 15

		Occupationally exposed workers		Mine Open Cut		Op-Mining		1106		0.38				5.79						0.77				2.74		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		0.49				1.26		1,4mSv/mJ.h.m-3		CIPR		1.98				7.86

		Occupationally exposed workers		Processing		Op- Processing		584		1.77				4.98						1.43				3.17		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		0.85				2.47		1,4mSv/mJ.h.m-3		CIPR		4.69				8.56

		Occupationally exposed workers		Other		Op-Mining		189		0.32				1.66						1.00				1.85		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		0.50				0.88		1,4mSv/mJ.h.m-3		CIPR		2.31				4.29

		Operation 16

		Underground Staff (job code 0601)		Mine Underground		Under ground- Mininig		115		0.03				0.71		10mSv/R		calibration		0.04				0.12		2800		ALI for U-ore based on		0.13				0.56		5		ICRP-65		0.20				0.90

		Surface Personnel (job code 0602)		Other		Under ground- Processing		217		0.06				1.65		10mSv/R		calibration		0.03				0.14		2800		in-vitro solubility studies		0.05				0.52		5		ICRP-65		0.10				2.10

		Office Staff (job code 0604)		Other		Under ground- Processing		288		0.02				0.30		10mSv/R		calibration		0.02				0.06		2800		of U-ore samples		0.03				0.23		5		ICRP-65		0.10				0.40

		Underground Miner (job code 0610)		Mine Underground		Under ground- Mininig		105		0.01				0.08		10mSv/R		calibration		0.04				0.36		2800		(50% Rn emanation assumed)		0.19				0.43		5		ICRP-65		0.20				0.50

		Underground Support (job code 0620)		Mine Underground		Under ground- Mininig		477		0.02				0.17		10mSv/R		calibration		0.03				0.21		2800		AMAD = 5 um		0.17				0.73		5		ICRP-65		0.20				0.80

		Underground Maintenance (code 0630)		Mine Underground		Under ground- Mininig		170		0.02				0.55		10mSv/R		calibration		0.03				0.14		2800				0.16				1.04		5		ICRP-65		0.20				1.10

		Surface Support (job code 0660)		Other		Under ground- Processing		699		0.03				2.16		10mSv/R		calibration		0.02				0.12		2800				0.03				0.52		5		ICRP-65		0.10				2.80

		Surface Maintenance (code 0670)		Other		Under ground- Processing		335		0.01				0.22		10mSv/R		calibration		0.03				0.17		2800				0.06				1.22		5		ICRP-65		0.10				1.30

		Nurses (code 0615)		Other		Under ground- Processing		9		0.00				0.03		10mSv/R		calibration		0.02				0.04		2800				0.02				0.05		5		ICRP-65		0.00				0.10

		All Occupationally Exposed Workers                                                                                                          2001		..............................				46		0.04										0.00										0.04										0.08

		All Occupationally Exposed Workers                                                                                                          2002		..............................				62		0.00										0.00										0.03										0.03

		All Occupationally Exposed Workers                                                                                                          2003		..............................				119		0.00										0.00										0.01										0.01

		All Occupationally Exposed Workers                                                                                                          2004		..............................				224		0.01										0.00										0.05										0.06

		All Occupationally Exposed Workers                                                                                                          2005		..............................				812		0.05										0.04										0.13										0.23

		All Occupationally Exposed Workers                                                                                                          2006		..............................				1854		0.02										0.03										0.06										0.11

		All Occupationally Exposed Workers                                                                                                          2007		..............................				1219		0.01										0.01										0.01										0.03

		All Occupationally Exposed Workers                                                                                                          2008		..............................				1070		0.02										0.01										0.01										0.03

		All Occupationally Exposed Workers                                                                                                          2009		..............................				799		0.01										0.02										0.01										0.03

		All Occupationally Exposed Workers                                                                                                          2010		..............................				1287		0.01										0.04										0.08										0.13

		All Occupationally Exposed Workers                                                                                                          2011		..............................				1933		0.02										0.03										0.06										0.11

		Operation 17		ISR

		Leaching Site				ISR-Processing		28		0.79		0.09		0.93																0.84		0.27		1.45						1.63		0.29		2.38

		Mill Process				ISR-Processing		39		0.87		0.24		1.33																1.01		0.62		2.86						1.88		0.80		4.18

		Others				ISR-Processing		51		0.70		0.18		1.08																0.74		0.36		1.66						1.44		0.49		2.68

		Operation 18		other (water production)

		tailings operator		Processing		Other		6		0.86				1.16		100mSv/R				0.79				1.54		0.0032 mSv Bq		with respiratory protection		0.04				0.08				with respiratory protection		1.69				2.78

		processing operator		Processing		Other		61		2.47				3.46						1.50				2.49		0.0026 mSv Bq				0.15				0.21						4.12				6.16

		product packer		Processing		Other		9		0.35				0.88						3.38				6.47		0.0026  mSv Bq				0.07				0.28						3.80				7.63

		washer operator		Processing		Other		12		0.93				2.17						0.35				0.82		0.0026 mSv Bq				0.18				0.38						1.46				3.37

		Operation 19

		Underground Staff (job code 0601)		Mine Underground		Under ground- Mininig		66		0.59				2.12		10mSv/R		calibration		0.35				1.97				ALI = 2800 Bq/20 mSv for		0.94				2.35		5		ICRP-65		1.90				5.30

		Surface Personnel (job code 0602)		Other		Under ground- Mininig		59		0.07				0.41		10mSv/R		calibration		0.06				0.28				uranium ore dust		0.29				1.79		5		ICRP-65		0.40				2.30

		Office Staff (job code 0604)		Other		Under ground- Mininig		81		0.06				0.51		10mSv/R		calibration		0.05				0.34						0.33				1.26		5		ICRP-65		0.40				1.80

		Underground Miner (job code 0610)		Mine Underground		Under ground- Mininig		138		1.70				4.54		10mSv/R		calibration		1.05				5.34				ALI = 290,000 Bq/20 mSv for		1.33				4.37		5		ICRP-65		4.30				14.40

		Underground Support (job code 0620)		Mine Underground		Under ground- Mininig		55		0.93				4.47		10mSv/R		calibration		0.38				2.34				non-calcined yellowcake		0.93				2.84		5		ICRP-65		2.40				8.00

		Underground Maintenance (code 0630)		Mine Underground		Under ground- Mininig		47		0.46				1.24		10mSv/R		calibration		0.51				1.90						1.08				3.11		5		ICRP-65		2.10				4.50

		Surface Support (job code 0660)		Other		Under ground- Processing		591		0.19				2.41		10mSv/R		calibration		0.05				0.76				The ALI which is used does		0.20				2.77		5		ICRP-65		0.40				3.70

		Surface Maintenance (code 0670)		Other		Under ground- Processing		88		0.27				1.57		10mSv/R		calibration		0.11				0.77				not depend on the workgroup		0.51				2.48		5		ICRP-65		0.90				3.50

		Nurses (code 0615)		Other		Under ground- Processing		6		0.01				0.04		10mSv/R		calibration		0.03				0.12				but rather on the location in which		0.10				0.34		5		ICRP-65		0.10				0.50

		Mine Visitor (job code 0603)		Mine Underground		Under ground- Processing		3		0.07				0.21		10mSv/R		calibration		0.02				0.06				which individual workers		0.10				0.13		5		ICRP-65		0.20				0.40

		Mill Maintenance (job code 0680)		Other		Under ground- Processing		58		0.41				2.50		10mSv/R		calibration		0.11				0.23				spend time.		0.67				2.17		5		ICRP-65		1.20				3.60

		Mill Worker (job code 0690)		Processing		Under ground- Processing		65		0.75				2.19		10mSv/R		calibration		0.17				0.49						0.56				1.45		5		ICRP-65		1.50				3.90

				..............................		Under ground- Processing																						Both of these ALI values were

				..............................		Under ground- Processing																						derived from in-vitro

				..............................		Under ground- Processing																						solubility studies of ore and

				..............................		Under ground- Processing																						yellowcake samples

				..............................		Under ground- Processing																						Assumed 50% Rn emanation,

				..............................		Under ground- Processing																						5 um AMAD

		All Occupationally Exposed Workers                                                                                                          2001		..............................		Under ground- Processing		206		0.42										0.20										0.46										0.95

		All Occupationally Exposed Workers                                                                                                          2002		..............................		Under ground- Processing		481		0.34										0.34										0.49										1.36

		All Occupationally Exposed Workers                                                                                                          2003		..............................		Under ground- Processing		576		0.73										0.56										0.79										1.57

		All Occupationally Exposed Workers                                                                                                          2004		..............................		Under ground- Processing		511		1.13										0.82										1.26										0.95

		All Occupationally Exposed Workers                                                                                                          2005		..............................		Under ground- Processing		583		0.61										0.37										0.53										0.93

		All Occupationally Exposed Workers                                                                                                          2006		..............................		Under ground- Processing		811		0.64										0.37										0.52										0.93

		All Occupationally Exposed Workers                                                                                                          2007		..............................		Under ground- Processing		928		0.61										0.26										0.34										1.14

		All Occupationally Exposed Workers                                                                                                          2008		..............................		Under ground- Processing		1672		0.32										0.24										0.33										1.02

		All Occupationally Exposed Workers                                                                                                          2009		..............................		Under ground- Processing		1740		0.43										0.18										0.24										1.30

		All Occupationally Exposed Workers                                                                                                          2010		..............................		Under ground- Processing		988		0.52										0.28										0.52										1.19

		All Occupationally Exposed Workers                                                                                                          2011		..............................		Under ground- Processing		1131		0.47										0.27										0.46										0.85

		Operation 19 Total avg doses including Rngas				Under ground- Processing

						Under ground- Processing

		Operation 20

		No Information

		Operation 21

		No Information



Note:
please enter units of the Dose Conversion Factor if used eg Sv/Gy, mSv/R, etc.

Note:
please enter units of the Dose Conversion Factor if used eg Sv/Bq

Note:
please enter units of the Dose Conversion Factor if used eg Sv/WLM, Sv/nJ



Dose Histogram

						Number of persons in dose range (total Dose)1

		Workgroup*		Overarching Category**		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		1.5-12		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		16.5-17		17-17.5		17.5-18		18-18.5		18.5-19		19-19.5		19.5-20		20+

						mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y		mSv/y

		Operation 1

		Rehabilitation - "Senhora das Fontes" Mining Area (2010)		Rehabilitation		6		2		2

		Rehabilitation - "Senhora das Fontes" Mining Area (2011)		Rehabilitation		6

		Rehabilitation - "Rosmaneira + Bica" Mining Area (2011)		Rehabilitation		7		3				1

		Rehabilitation - "Rosmaneira + Bica" Mining Area (2012)		Rehabilitation		1		6		1		2

		Rehabilitation - "Barrôco I" Mining Area (2012)		Rehabilitation		3		1

		Rehabilitation - "Freixiosa" Mining Area (2012)		Rehabilitation		9		1

		Rehabilitation - "Cunha Baixa" Mining Area (2012)		Rehabilitation		15		31		7

		Rehabilitation - "Urgeiriça - Rª Pantanha" Mining Area (2012)		Rehabilitation		6

		Rehabilitation - "Urgeiriça - Stª Barbara e Áreas Domínio Público" Mining Area (2011)		Rehabilitation		5		8		1

		Rehabilitation - "Urgeiriça - Barragem Velha" Mining Area (2006)		Rehabilitation		2		1

		Rehabilitation - "Urgeiriça - Barragem Velha" Mining Area (2007)		Rehabilitation				1		1		1

		Rehabilitation - "Urgeiriça - Barragem Velha" Mining Area (2008)		Rehabilitation						2		1

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2009)		Rehabilitation						1

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2010)		Rehabilitation						1

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2011)		Rehabilitation								1

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2012)		Rehabilitation						1

		Operation 2

		2004		................................

		[MINE] Backfill		Mine Underground		136		9		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

		[MINE] Corefarm		Mine Underground		17		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		0

		[MINE] Development		Mine Underground		2		27		19		13		11		6		6		6		11		7		9		11		5		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

		[MINE] Diamond Drilling		Mine Underground		7		17		7		6		8		6		3		2		2		1		0		1		3		7		3		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

		[MINE] Electricians		Mine Underground		11		21		5		10		6		2		6		3		3		6		3		2		1		0		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

		[MINE] Fitters		Mine Underground		73		54		43		40		31		8		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

		[MINE] Mine Surface		Mine Underground		151		59		26		6		2		1		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		0

		[MINE] Ore Handling		Mine Underground		29		43		27		11		13		8		7		21		20		24		7		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		0		0

		[MINE] Production Charging		Mine Underground		1		1		2		0		1		4		1		0		6		1		1		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

		[MINE] Production Drilling		Mine Underground		3		6		4		2		3		5		4		6		8		6		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

		[MINE] Raise Drilling		Mine Underground		2		1		2		0		0		0		1		0		0		1		0		1		1		1		1		3		2		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		[MINE] Underground Services		Mine Underground		39		72		42		27		17		27		17		10		13		13		6		8		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

		[PLANT] 1 Concentrator		Processing		444		120		52		26		7		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

		[PLANT] 2 Hydromet		Processing		225		52		18		5		0		0		1		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		0		0		0		0		0

		[PLANT] 3 Smelter		Processing		182		77		65		43		31		25		14		20		8		7		5		4		3		4		2		3		1		3		2		4		4		5		1		1		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		[PLANT] 4 Refinery		Processing		165		60		13		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

		[PLANT] 5 Services		Processing		586		116		66		30		7		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

				..............................

		2005		..............................

		[MINE] Backfill		Mine Underground		233		104		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

		[MINE] Corefarm		Mine Underground		40		10		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

		[MINE] Development		Mine Underground		12		47		40		19		13		14		9		16		22		13		8		2		4		1		4		3		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

		[MINE] Diamond Drilling		Mine Underground		22		16		14		8		4		6		3		4		1		7		8		4		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

		[MINE] Electricians		Mine Underground		25		27		26		10		2		5		5		4		4		2		5		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

		[MINE] Fitters		Mine Underground		89		76		37		25		19		5		2		6		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

		[MINE] Mine Surface		Mine Underground		192		57		16		7		2		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

		[MINE] Ore Handling		Mine Underground		49		33		29		24		16		17		18		25		32		6		6		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

		[MINE] Production Charging		Mine Underground		1		6		5		4		2		3		0		5		3		1		3		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

		[MINE] Production Drilling		Mine Underground		2		13		11		4		0		3		1		7		7		2		4		2		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

		[MINE] Raise Drilling		Mine Underground		4		12		1		5		2		6		5		2		0		0		1		1		2		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

		[MINE] Underground Services		Mine Underground		68		110		63		43		29		25		31		26		23		17		9		7		2		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

		[PLANT] 1 Concentrator		Processing		361		131		52		31		2		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

		[PLANT] 2 Hydromet		Processing		217		61		21		9		4		0		0		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		0		0		0		0		0

		[PLANT] 3 Smelter		Processing		135		89		57		33		41		31		21		14		9		15		11		9		9		9		3		5		4		0		5		0		1		2		1		1		0		1		2		0		1		0		1		1		0		0		0		0		0		0		0		0		0

		[PLANT] 4 Refinery		Processing		118		108		5		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

		[PLANT] 5 Services		Processing		646		162		59		31		22		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

				..............................

		2006		..............................

		[MINE] Backfill		Mine Underground		137		89		10		9		4		5		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

		[MINE] Corefarm		Mine Underground		46		9		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

		[MINE] Development		Mine Underground		16		53		45		27		17		19		20		17		16		35		19		11		7		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

		[MINE] Diamond Drilling		Mine Underground		21		34		13		9		15		4		2		6		11		4		4		2		9		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

		[MINE] Electricians		Mine Underground		20		17		16		7		5		13		6		3		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

		[MINE] Fitters		Mine Underground		44		32		21		35		16		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

		[MINE] Mine Surface		Mine Underground		192		130		46		17		18		6		6		4		2		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

		[MINE] Ore Handling		Mine Underground		48		40		42		15		15		13		11		25		32		21		5		2		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

		[MINE] Production Charging		Mine Underground		1		1		8		4		1		1		5		0		3		3		2		0		0		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

		[MINE] Production Drilling		Mine Underground		3		28		22		8		5		7		2		5		4		3		6		6		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

		[MINE] Raise Drilling		Mine Underground		2		4		6		4		3		1		6		2		3		1		2		1		1		1		1		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

		[MINE] Underground Services		Mine Underground		79		96		73		45		33		34		36		32		35		20		8		5		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

		[PLANT] 1 Concentrator		Processing		398		181		73		52		8		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

		[PLANT] 2 Hydromet		Processing		183		73		29		16		5		2		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

		[PLANT] 3 Smelter		Processing		325		112		62		71		47		35		9		12		9		11		13		13		10		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

		[PLANT] 4 Refinery		Processing		147		86		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

		[PLANT] 5 Services		Processing		633		240		44		15		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

				..............................

		2007		..............................

		[MINE] Backfill		Mine Underground		122		55		95		11		3		3		6		2		11		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

		[MINE] Corefarm		Mine Underground		56		24		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

		[MINE] Development		Mine Underground		16		80		47		35		35		24		19		16		26		26		23		20		6		2		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

		[MINE] Diamond Drilling		Mine Underground		27		28		13		19		12		10		2		7		7		9		7		5		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

		[MINE] Electricians		Mine Underground		25		14		10		9		8		4		8		6		2		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

		[MINE] Fitters		Mine Underground		65		54		36		19		31		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		0		0		0		0		0		0		0		0

		[MINE] Mine Surface		Mine Underground		1076		210		110		31		14		12		6		4		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

		[MINE] Ore Handling		Mine Underground		62		43		44		35		22		14		9		24		40		16		5		2		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

		[MINE] Production Charging		Mine Underground		0		11		4		1		4		2		1		2		6		2		1		2		0		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

		[MINE] Production Drilling		Mine Underground		11		19		14		14		14		5		7		6		6		8		4		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

		[MINE] Raise Drilling		Mine Underground		4		11		3		3		7		5		2		0		2		0		1		3		4		1		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

		[MINE] Shift Boss & Ventilation Officers		Mine Underground		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		0		0		0		0		0		0		0		0		0		0		0		0

		[MINE] Underground Services		Mine Underground		102		120		85		62		41		51		32		37		30		22		11		4		2		2		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

		[PLANT] 1 Concentrator		Processing		427		189		62		33		53		11		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

		[PLANT] 2 Hydromet		Processing		335		103		26		10		9		8		5		1		2		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

		[PLANT] 3 Smelter		Processing		372		151		78		68		55		28		23		16		16		12		8		8		16		3		3		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

		[PLANT] 4 Refinery		Processing		169		86		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

		[PLANT] 5 Services		Processing		2206		467		179		73		9		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

		2008		..............................

		[MINE] Backfill		Mine Underground		278		90		8		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

		[MINE] Corefarm		Mine Underground		57		9		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		0

		[MINE] Development		Mine Underground		21		36		33		41		33		37		21		31		37		22		16		10		4		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

		[MINE] Diamond Drilling		Mine Underground		7		13		12		10		7		8		3		7		13		8		4		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

		[MINE] Electricians		Mine Underground		48		41		9		16		16		8		4		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		0		0		0		0

		[MINE] Fitters		Mine Underground		139		72		33		37		34		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		0		0		0

		[MINE] Mine Surface		Mine Underground		1621		355		63		21		11		8		3		3		0		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

		[MINE] Ore Handling		Mine Underground		50		43		34		22		21		25		17		36		49		12		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

		[MINE] Production Charging		Mine Underground		1		2		5		0		1		3		0		1		3		5		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

		[MINE] Production Drilling		Mine Underground		11		15		10		10		5		5		5		6		5		4		0		1		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

		[MINE] Raise Drilling		Mine Underground		1		8		1		5		2		1		3		0		1		0		1		0		2		4		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

		[MINE] Underground Services		Mine Underground		68		128		52		41		41		48		60		52		30		21		11		7		4		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

		[PLANT] 1 Concentrator		Processing		955		335		87		59		10		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

		[PLANT] 2 Hydromet		Processing		379		149		56		24		9		7		2		1		0		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		0		0		0

		[PLANT] 3 Smelter		Processing		407		169		89		44		49		31		46		30		8		4		1		3		2		3		3		6		11		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		[PLANT] 4 Refinery		Processing		180		74		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

		[PLANT] 5 Services		Processing		2893		786		146		9		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		0		0		0		0		0		0		0		0		0

		2009		..............................

		[MINE] Backfill		Mine Underground		236		24		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

		[MINE] Corefarm		Mine Underground		14		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		0

		[MINE] Development		Mine Underground		52		30		22		11		23		19		35		24		17		16		8		4		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

		[MINE] Diamond Drilling		Mine Underground		21		14		4		6		2		1		6		6		7		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

		[MINE] Electricians		Mine Underground		39		16		14		22		14		9		5		0		2		1		4		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

		[MINE] Fitters		Mine Underground		297		157		67		55		28		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		0		0		0		0		0		0		0		0

		[MINE] Mine Surface		Mine Underground		1019		129		25		16		18		7		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

		[MINE] Ore Handling		Mine Underground		87		28		14		18		10		21		30		66		28		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

		[MINE] Production Charging		Mine Underground		1		1		3		0		1		0		0		3		3		6		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

		[MINE] Production Drilling		Mine Underground		8		16		8		4		4		4		10		6		6		4		2		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

		[MINE] Raise Drilling		Mine Underground		3		8		5		1		0		1		2		2		0		2		0		2		2		3		1		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

		[MINE] Underground Services		Mine Underground		179		92		52		56		53		50		62		50		11		7		6		2		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

		[PLANT] 1 Concentrator		Processing		780		103		64		8		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

		[PLANT] 2 Hydromet		Processing		306		117		31		8		8		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

		[PLANT] 3 Smelter		Processing		698		182		63		57		53		32		10		4		3		3		5		2		5		6		2		2		3		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		[PLANT] 4 Refinery		Processing		135		62		2		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

		[PLANT] 5 Services		Processing		2705		588		97		17		1		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

				..............................

		2010		..............................

		[MINE] Backfill		Mine Underground		219		57		4		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

		[MINE] Corefarm		Mine Underground		1		6		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

		[MINE] Development		Mine Underground		27		92		43		31		44		27		17		19		5		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

		[MINE] Diamond Drilling		Mine Underground		16		13		5		8		2		9		5		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

		[MINE] Electricians		Mine Underground		106		24		26		25		5		5		0		1		1		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		0		0		0

		[MINE] Fitters		Mine Underground		350		157		89		41		12		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

		[MINE] Mine Surface		Mine Underground		1453		126		17		13		9		0		5		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

		[MINE] Ore Handling		Mine Underground		101		65		27		23		26		42		55		8		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		0		0		0		0

		[MINE] Production Charging		Mine Underground		1		3		4		0		2		1		1		4		3		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		0		0		0		0

		[MINE] Production Drilling		Mine Underground		8		16		4		6		9		6		5		7		3		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

		[MINE] Raise Drilling		Mine Underground		1		5		3		7		3		1		0		0		1		3		3		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

		[MINE] Shift Boss & Ventilation Officers		Mine Underground		0		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		0		0		0		0		0		0		0		0		0		0		0

		[MINE] Underground Services		Mine Underground		188		205		106		58		48		51		13		6		0		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

		[PLANT] 1 Concentrator		Processing		629		134		42		18		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

		[PLANT] 2 Hydromet		Processing		265		60		32		6		4		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

		[PLANT] 3 Smelter		Processing		739		128		73		55		45		13		15		4		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

		[PLANT] 4 Refinery		Processing		133		64		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

		[PLANT] 5 Services		Processing		3512		674		55		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

				..............................

		2011		..............................

		[MINE] Backfill		Mine Underground		300		30		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

		[MINE] Corefarm		Mine Underground		10		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		0		0

		[MINE] Development		Mine Underground		22		50		53		44		50		48		21		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

		[MINE] Diamond Drilling		Mine Underground		19		17		6		7		6		5		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

		[MINE] Electricians		Mine Underground		119		68		26		13		2		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

		[MINE] Fitters		Mine Underground		239		121		43		13		2		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

		[MINE] Mine Surface		Mine Underground		2217		370		24		22		7		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

		[MINE] Ore Handling		Mine Underground		45		44		35		34		58		56		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		0		0		0		0		0		0		0

		[MINE] Production Charging		Mine Underground		2		6		5		2		0		5		4		5		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

		[MINE] Production Drilling		Mine Underground		10		14		9		9		6		14		11		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		0		0		0		0		0		0

		[MINE] Raise Drilling		Mine Underground		1		2		2		1		3		2		3		1		2		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

		[MINE] Shift Boss & Ventilation Officers		Mine Underground		1		3		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

		[MINE] Underground Services		Mine Underground		267		183		72		44		58		25		12		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

		[PLANT] 1 Concentrator		Processing		344		65		27		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

		[PLANT] 2 Hydromet		Processing		158		89		10		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

		[PLANT] 3 Smelter		Processing		168		107		38		21		25		8		0		6		5		7		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

		[PLANT] 4 Refinery		Processing		74		65		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

		[PLANT] 5 Services		Processing		3131		702		7		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

		HIGHLIGHTED CELL = incomplete data set for that year

		Operation 3

		Final product recovery		Mine Open Cut												3		7		3		2		1		4		1		0		0		0		1																																																		1

		Recovery		Mine Open Cut				4		8		5		9		6		2		3

		Extraction		Mine Open Cut		0		0		2		2		0		0		1

		Other		Mine Open Cut		1		7		19		21		12		4		1

		Operation 4

		Occupationally exposed workers		Processing		184 between 0 and 2 mSv		189 between 2 and 4mSv		89 between 4 and 6mSv		69 between 6 and 8mSv		93 between 8 and 10mSv		109 between 10 and 12mSv		109 between 12 and 14mSv		44 between 14 and 16mSv		5 between 16 and 18mSv

		Occupationally exposed workers		Processing		108 between 0 and 2 mSv		143 between 2 and 4mSv		67 between 4 and 6mSv		43 between 6 and 8mSv		20 between 8 and 10mSv		109 between 10 and 12mSv		5 between 12 and 14mSv

		Occupationally exposed workers		Other		282 between 0 and 2 mSv		92 between 2 and 4mSv		5 between 4 and 6mSv		1 between 6 and 8mSv		0 between 8 and 10mSv		1 between 10 and 12mSv		1 between 12 and 14mSv

		Operation 5

		ALL WORKERS		Other				219		7

		Opeartion 6

		2001		................................

		Environment & Safety		Other		2		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		0		0		0		0		0		0		0		0		0		0		0

		Geology & Drilling		Mine In Situ		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		0		0

		Maintenance		Other		1		1		1		0		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

		Production		Processing		10		5		3		2		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

		Projects		Other		1		2		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

		Terminated		Other		35		15		2		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

				..............................

		2002		..............................

		Contractors		Other		2		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		0		0

		Environment & Safety		Other		1		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

		Geology & Drilling		Mine In Situ		7		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

		Maintenance		Other		2		2		1		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		0		0		0		0		0		0		0		0		0

		Production		Processing		8		11		2		3		2		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

		Projects		Other		1		1		2		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		0		0		0		0		0		0		0		0		0

		Terminated		Other		44		12		5		5		1		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

				..............................

		2003		..............................

		Contractors		Other		7		3		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

		Environment & Safety		Other		0		2		1		0		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		0		0		0		0		0		0		0		0

		Geology & Drilling		Mine In Situ		6		6		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

		Maintenance		Other		0		3		2		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

		Production		Processing		4		11		7		5		3		0		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

		Projects		Other		0		2		3		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

		Terminated		Other		76		17		5		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		0		0		0		0		0		0		0		0

				..............................

		2004		..............................

		Contractors		Other		2		4		2		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

		Environment & Safety		Other		1		0		2		0		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

		Geology & Drilling		Mine In Situ		9		8		5		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

		Maintenance		Other		0		3		3		2		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		0		0		0		0		0		0		0		0

		Non Designated		Other		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		0		0

		Production		Processing		7		10		11		3		5		1		2		3		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

		Projects		Other		1		2		2		1		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

		Terminated		Other		47		17		6		4		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

				..............................

		2005		..............................

		Contractors		Other		20		9		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

		Environment & Safety		Other		5		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		0

		Geology & Drilling		Mine In Situ		25		14		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

		Maintenance		Other		1		9		4		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

		Non Designated		Other		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		0		0

		Production		Processing		16		17		8		4		6		2		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

		Projects		Other		7		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		0

		Terminated		Other		55		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		0		0

				..............................

		2006		..............................

		Contractors		Other		13		9		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

		Environment & Safety		Other		5		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		0

		Geology & Drilling		Mine In Situ		39		7		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

		Maintenance		Other		7		9		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

		Non Designated		Other		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		0		0		0

		Production		Processing		28		8		3		2		2		3		2		1		0		0		1		0		0		1		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

		Projects		Other		6		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		0

		Terminated		Other		24		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		0		0

				..............................

		2007		..............................

		Contractors		Other		64		1		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

		Environment & Safety		Other		12		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		0		0

		Geology & Drilling		Mine In Situ		128		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		0		0

		Maintenance		Other		10		5		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

		Non Designated		Other		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		0		0

		Production		Processing		42		5		2		3		1		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		0		0		0		0		0		0		0

		Projects		Other		13		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

		Terminated		Other		18		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

				..............................

		2008		..............................

		Contractors		Other		93		6		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

		Environment & Safety		Other		21		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		0		0

		Geology & Drilling		Mine In Situ		183		7		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

		Maintenance		Other		10		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		0		0		0		0		0		0		0		0		0		0		0		0

		Non Designated		Other		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		0		0

		Production		Processing		45		10		7		2		2		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

		Projects		Other		11		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		0

		Terminated		Other		21		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		0

				..............................

		2009		..............................

		Contractors		Other		48		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		0		0

		Environment & Safety		Other		13		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		0		0

		Geology & Drilling		Mine In Situ		105		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

		Maintenance		Other		11		4		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		0

		Non Designated		Other		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		0		0

		Production		Processing		39		7		3		2		3		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

		Projects		Other		13		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

		Terminated		Other		16		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		0

				..............................

		2010		..............................

		Contractors		Other		25		2		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		0		0		0		0		0		0		0		0		0		0

		Environment & Safety		Other		10		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		0		0

		Geology & Drilling		Mine In Situ		81		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		0

		Maintenance		Other		11		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		0

		Non Designated		Other		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		0		0		0

		Production		Processing		34		7		8		3		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

		Projects		Other		11		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		0		0

		Terminated		Other		15		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		0		0

				..............................

		2011		..............................

		Contractors		Other		54		3		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

		Environment & Safety		Other		17		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

		Geology & Drilling		Mine In Situ		115		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		0		0

		Maintenance		Other		19		2		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		0

		Non Designated		Other		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		0		0

		Production		Processing		72		5		3		3		1		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

		Projects		Other		15		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

		Terminated		Other		12		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		0

				..............................

		2012		..............................

		Contractors		Other		33		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		0

		Environment & Safety		Other		15		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

		Geology & Drilling		Mine In Situ		62		1		0		0		0		0		0		0		0		0		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

		Maintenance		Other		14		4		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

		Non Designated		Other		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		0		0

		Production		Processing		54		11		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

		Projects		Other		8		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		0		0

		Terminated		Other		7		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		0

				..............................

		2013		..............................

		Contractors		Other		26		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

		Environment & Safety		Other		12		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

		Geology & Drilling		Mine In Situ		77		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		0		0

		Maintenance		Other		15		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

		Non Designated		Other		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		0		0		0

		Production		Processing		56		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		0

		Projects		Other		9		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

		Terminated		Other		6		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

		Operation 6 HIGHLIGHTED CELL = incomplete data set for that year

		Operation 7

		Mine Production		Mine Open Cut						19		101		58		11		3		7		22		2		2

		Process Front End		Processing						14		18		14		18		15		17		4		3

		Process Back End		Processing						12		19		17		12		5		14		1								1		1

		Process Maintenance		Processing								12		25		79		17		6

		Non-Designated Workers		Other						21		43		7		16		1

		Operation 8

		Occupationally exposed workers		Processing		336 between 0 and 2 mSv		176 between 2 and 4 mSv		8 between 4 and 6 mSv

		Operation 9

		Underground Staff		Mine Underground				58						36										2

		Surface Personnel		Other				29

		Office Staff		Other				238						2

		Underground Miner		Mine Underground				89						146										84										12		1

		Underground Support		Mine Underground				34						30										42										5		2

		Underground Maintenance		Mine Underground				125						59										9

		Surface Support		Other				254						1

		Surface Maintenance		Other				11

		Nurses		Other				7

		Operation 10

		No information

		Operation 11

		Surface Personnel (code 0602)		Other				107						8										0										0		0

		Office Staff (code 0604)		Other				202						6										0										0		0

		Nurse (code 0615)		Other				8						0										0										0		0

		Surface Support (code 0660)		Other				423						22										1										0		0

		Surface (code 0670)		Other				163						7										0										0		0

		Mill Maintenance (code 0680)		Other				170						76										11										0		0

		Mill Workers (code 0690)		Processing				63						36										36										0		0

		Operation 12

		Access Control		Other						14										16		14		16

		Chemical Laboratory		Processing																1

		I X Plant		Processing						5

		Filter Press		Processing				1

		Drum Filling		Processing						1

		Dry Lab		Processing														22

		Leaching		Processing				12

		Leach Pad drilling		Processing						10

		Foremen		Processing						6

		Mini Trial		Processing						3

		Learner Operator		Processing				4		2		5		4		8		4

		Maintenance 1
(Electrical Engineering)		Processing														17

		Maintenance 2
(Mechanical Engineering)		Processing						20

		Radiation Protection		Processing												25

		Reagant Laboratory		Processing														27

		Rehabilitation		Rehabilitation												9

		Load		Mine Open Cut						39

		U-ore crushing		Mine Open Cut				34

		SDU Drying		Processing								2		4																						2

		Operation 13

		No information

		Operation 14

		2010		................................

		ELECTRICIAN		Processing		23		8		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

		MINEMAINT		Mine Open Cut		26		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		0		0		0		0		0		0		0		0		0		0		0		0

		MINEPROD		Mine Open Cut		96		48		40		11		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

		PROCMAINT		Processing		63		23		11		6		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

		PROCPROD		Processing		31		17		19		16		6		2		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

				..............................

		2012		..............................

		ELECTRICIAN		Processing		3		5		6		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

		MINEMAINT		Mine Open Cut		16		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		0		0

		MINEPROD		Mine Open Cut		42		13		28		47		29		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

		PROCMAINT		Processing		22		10		5		7		2		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		0		0

		PROCPROD		Processing		8		14		16		14		15		4		4		0		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		0		0		0		0

				..............................

		2013		..............................

		ELECTRICIAN		Processing		10		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

		MINEMAINT		Mine Open Cut		12		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

		MINEPROD		Mine Open Cut		30		47		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

		PROCMAINT		Processing		17		8		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		0

		PROCPROD		Processing		20		27		4		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

		Operation 15

		Occupationally exposed workers		Mine Open Cut		420 between 0 and 1		448 between 1 and 2		205 between 2 and 4		17 between 4 and 6		16 between 6 and 8		0>8mSv

		Occupationally exposed workers		Processing		129 between 0 and 1		89 between 1 and 2		151 between 2 and 4		133 between 4 and 6		78 between 6 and 8		4 between 8 and 10

		Occupationally exposed workers		Other		55 between 0 and 1		69 between 1 and 2		62 between 2 and 4		3 between 4 and 6		94 between 6 and 8		0>8mSv

		Operation 16

		Underground Staff (job code 0601)		Mine Underground				115						0										0										0		0

		Surface Personnel (job code 0602)		Other				217						5										0										0		0

		Office Staff (job code 0604)		Other				288						0										0										0		0

		Underground Miner (job code 0610)		Mine Underground				105						0										0										0		0

		Underground Support (job code 0620)		Mine Underground				477						0										0										0		0

		Underground Maintenance (code 0630)		Mine Underground				168						2										0										0		0

		Surface Support (job code 0660)		Other				698						0										1										0		0

		Surface Maintenance (code 0670)		Other				334						1										0										0		0

		Nurses (code 0615)		Other				9						0										0										0		0

		Operation 17

		Leatching Site		..............................		0		0		10		16		2

		Mill Process		..............................		0		1		15		13		4		0		4		1		1

		Others		..............................		1		7		22		14		6		1

		Operation 18

		No Information

		Operation 19

		Underground Staff (job code 0601)		Mine Underground				17						24										24								1				0

		Surface Personnel (job code 0602)		Other				52						7										0								0				0

		Office Staff (job code 0604)		Other				68						13										0								0				0

		Underground Miner (job code 0610)		Mine Underground				24						21										40								29				24

		Underground Support (job code 0620)		Mine Underground				19						13										15								6				2

		Underground Maintenance (code 0630)		Mine Underground				9						19										19								0				0

		Surface Support (job code 0660)		Other				518						65										8								0				0

		Surface Maintenance (code 0670)		Other				54						32										2								0				0

		Nurses (code 0615)		Other				6						0										0								0				0

		Mine Visitor (job code 0603)		Mine Underground				3						0										0								0				0

		Mill Maintenance (job code 0680)		Other				24						31										3								0				0

		Mill Worker (job code 0690)		Processing				23						31										11								0				0

		Operation 20

		No Information

		Operation 21

		No Information



Note:
This has to be non identifying of any individual so no fewer than 4 persons and any name can be entered. For example tailings operator, product packer, underground eletrician, etc.

Note:
This is selected from a list and will be the overall categories used for further analysis



Calculations

		Average Individual Dose Per Operation																																																												Op1

				number Persons		Gamma		inhaled LLAA		inhaled RDP		Total		Maximum		test																																														6.22						6.22

		Operation 1		137		0.65		0.00		0.00		0.65		0.00				rehab																																												0.22						0.22

		Operation 2		10987		0.28		0.10		0.14		0.52		5.93		0.522		ug																																												6.39						6.39

		Operation 3		1616		0.58		0.25		0.20		1.04		31.07		1.036		heap																																												9.78						9.78

		Operation 4		1675		2.20		0.74		1.81		4.76		16.49		4.745		ug																																												1.69						1.69

		Operation 5		226		0.12		0.09		0.12		0.32		1.30		0.329		oc																																												3.17						3.17

		Operation 6		227		0.10		0.10		0.12		0.32		6.17		0.317		isr																																												34.2						34.2

		Operation 7		50		1.00		1.26		0.34		2.58		6.90		2.600		oc																																												2.12						2.12

		Operation 8		520		1.63		0.15		0.22		1.98		4.38		1.995		isr																																												9.47						9.47

		Operation 9		1276		0.32		0.26		0.40		0.96		9.30		0.980		ug																																												1.39						1.39

		Operation 10		1236		2.01		0.00		1.18		3.19		9.39		3.192		ug																																												4.08						4.08

		Operation 11		1879		0.18		0.17		0.11		0.44		8.56		0.453		toll																																												4.49						4.49

		Operation 12		327		2.02		0.09		0.19		2.29		8.03		2.294		oc																																												1.31						1.31

		Operation 13		4805		2.75		0.41		1.21		3.70		7.70		4.370		isr																																												1.4						1.4

		Operation 14		319		0.61		0.34		0.29		1.25		4.66		1.247		oc																																												1.95						1.95

		Operation 15		1879		0.81		1.00		0.60		2.86		8.56		2.407		oc																																												1.07						1.07

		Operation 16		2415		0.03		0.03		0.08		0.14		2.80		0.136		ug																																												Op2 Gamma		Op2 Alpha		Op2 Rad

		Operation 17		118		0.78		0.00		0.85		1.63		4.18		1.631		isr																																												756.3749948219		3.3545099865		27.4440799167		91.6859291047

		Operation 18		88		1.93		1.49		0.14		3.56		7.63		3.562		water																																												1.0250000302		1.0070600025		0.2624799963		4.1962800771

		Operation 19		1257		0.45		0.22		0.50		1.18		14.40		1.171		ug																																												187.9828412347		10.6662998645		316.7464609016		521.4532218575

		Operation 20																																																												35.6952199116		2.5918599671		34.0157096609		92.0134899244

		Operation 21																																																												74.2086991351		32.4534499586		41.41308985		163.0108493939

																																																														106.8222390637		12.7441198583		110.7016196826		408.7342914082

		Average Individual Dose Per Operation																																																												601.8046796191		71.4614890302		123.6008193282		434.8589690346

				number Persons		Gamma		inhaled LLAA		inhaled RDP		Total		max		test																																														159.1011792813		8.4281299374		287.9930896007		541.6561503932

		Operation 1		137		0.65		0.00		0.00		0.65		0.00				rehab																																												31.683339864		2.4828999664		34.1276099477		74.5966495574

		Operation 2		10987		0.28		0.10		0.14		0.52		5.93		0.5221354703		ug																																												65.9650394917		4.3587799303		82.1945595965		140.1817504764

		Operation 3		1616		0.58		0.25		0.20		1.04		31.07		1.0359660907		heap																																												21.0749995708		2.7582699601		37.0286898352		81.3168897629

		Operation 4		1675		2.20		0.74		1.81		4.76		16.49		4.7452179104		ug																																												1.6900000125		0.2899999991		2.2399999686		4.0537999868

		Operation 5		226		0.12		0.09		0.12		0.32		1.30		0.3291150442		oc																																												275.2736786678		24.3978197709		354.0535202513		763.9290412292

		Operation 6		227		0.10		0.10		0.12		0.32		6.17		0.3167969412		isr																																												96.3988070562		68.6716596687		10.0048199414		341.368372336

		Operation 7		50		1.00		1.26		0.34		2.58		6.90		2.6		oc																																												72.8193306699		48.5747797433		8.2388099402		167.080159843

		Operation 8		520		1.63		0.15		0.22		1.98		4.38		1.995		isr																																												42.2689999007		302.5926097744		16.7948398759		626.1865596808

		Operation 9		1276		0.32		0.26		0.40		0.96		9.30		0.9802429467		ug																																												7.2249999591		48.8113800613		7.5866099419		71.1675698254

		Operation 10		1236		2.01		0.00		1.18		3.19		9.39		3.1917556634		ug																																												530.5835006181		432.8153887504		95.7975492469		1207.5863993457

		Operation 11		1879		0.18		0.17		0.11		0.44		8.56		0.453432677		toll																																												Op3

		Operation 12		327		2.02		0.09		0.19		2.29		8.03		2.2942792344		oc																																												66.6651515152		18.6736041667		7.020983216		92.3597388978

		Operation 13		4805		2.75		0.41		1.21		3.70		7.70		4.37		isr																																												75.6347747748		7.655406556		11.913622551		95.2038038818

		Operation 14		319		0.61		0.34		0.29		1.25		4.66		1.2465564157		oc																																												133.9940049864		47.74		30.6425997698		212.3766047562

		Operation 15		1879		0.81		1.00		0.60		2.86		8.56		2.4071420969		oc																																												34.5890652557		7.36		4.1472		46.0962652557

		Operation 16		2415		0.03		0.03		0.08		0.14		2.80		0.1362981366		ug																																												58.1304790477		29.7379587733		27.0866314232		114.9550692442

		Operation 17		118		0.78		0.00		0.85		1.63		4.18		1.6305084746		isr																																												17.0757785034		2.6467741935		1.4037292821		21.126281979

		Operation 18		88		1.93		1.49		0.14		3.56		7.63		3.5618409091		water																																												87.218248359		42.4793103448		22.6539564352		152.351515139

		Operation 19		1257		0.45		0.22		0.50		1.18		2.80		1.1711058075		ug																																												22.811145766		12.0553125		4.636276307		39.502734573

																																																														170.8230168904		77.9912162162		78.3241976505		327.1384307571

				No. Emp		Gamma		LLAA		RDP		Total		Avg		Max																																														19.8812610772		2.9107692308		16.8862622222		39.6782925302

		Operation 2		10987		0.28		0.10		0.14		0.52		0.52		5.93		ug																																												47.8957607835		4.98		18.4817119043		71.3574726877

		Operation 4		1675		2.20		0.74		1.81		4.76		4.76		16.49		ug																																												80.4424155688		66.4171837304		37.937080674		184.7966799732

		Operation 9		1276		0.32		0.26		0.40		0.96		0.96		9.30		ug																																												20.1977645503		14.9238461538		6.1192888451		41.2408995492

		Operation 10		1236		2.01		0.00		1.18		3.19		3.19		9.39		ug																																												15.891754386		2		8.3375722611		26.229326647

		Operation 16		2415		0.03		0.03		0.08		0.14		0.14		2.80		ug																																												42.9885556867		21.9927272727		27.1471504496		92.128433409

		Operation 19		1257		0.45		0.22		0.50		1.18		1.18		2.80		ug																																												45.105		45.105		27.3696533359		117.5796533359

																																																														Op4

		Operation 3		1616		0.58		0.25		0.20		1.04		1.04		31.07		heap																																												2823.26		721.6		2399.32		5953.2

		Operation 5		226		0.12		0.09		0.12		0.32		0.32		1.30		oc																																												570.86		430.1		430.1		1438.88

		Operation 7		50		1.00		1.26		0.34		2.58		2.58		6.90		oc																																												282.68		91.68		198.64		580.64

		Operation 12		327		2.02		0.09		0.19		2.29		2.29		8.03		oc																																												Op5

		Operation 14		319		0.61		0.34		0.29		1.25		1.25		4.66		oc																																												16.8		15.12		23.52		55.44

		Operation 15		1879		0.81		1.00		0.60		2.86		2.86		8.56		oc																																												1.62		0.42		0.78		2.76

																																																														8.32		4.68		3.12		13

		Operation 6		227		0.10		0.10		0.12		0.32		0.32		6.17		isr																																												Op6

		Operation 8		520		1.63		0.15		0.22		1.98		1.98		4.38		isr																																												1.7750000189		4.0143620041		4.424166979		10.2135290286

		Operation 13		4805		2.75		0.41		1.21		3.70		3.70		7.70		isr																																												0.2669999962		1.7687910055		1.9742640194		4.0100550298

		Operation 17		118		0.78		0.00		0.85		1.63		1.63		4.18		isr																																												7.9669997108		4.4129709866		6.2896220139		18.6695929967

																																																														3.249999983		2.2497059818		2.3452539823		7.8449600274

		Operation 1		137		0.65		0.00		0.00		0.65		0.65				rehab																																												0.0040000002		0.1613359973		0.1550379992		0.3203739971

		Operation 11		1879		0.18		0.17		0.11		0.44		0.44		8.56		toll																																												8.0250999716		9.2912809618		9.5999800568		26.9163610451

		Operation 18		88		1.93		1.49		0.14		3.56		3.56		7.63		water																																												0.1850000019		0.8682089826		0.8690419992		1.922251041

																																																														0.8461000263		0.5189609999		0.6507219855		2.0157829642

														0.14																																																Op7

														1.18																																																12		11		3		26

																																																														10		14		4		27

														0.32																																																11		15		3		29

														2.58																																																9		14		4		27

														2.29																																																8		9		3		20

														1.25																																																Op8

														2.86																																																847.6		78		111.8		1029.6

																																																														Op9

														0.32																																																25.92		23.04		41.28		86.4

														1.98																																																0.58		3.48		1.45		5.8

														3.70																																																4.8		21.6		19.2		48

														1.63																																																215.8		129.48		305.44		630.8

																																																														109.61		81.36		63.28		248.6

														0.65																																																40.53		54.04		71.41		173.7

														1.04																																																12.75		12.75		10.2		25.5

														0.44																																																0.11		1.32		0.66		2.2

														3.56																																																0		0.42		0.28		0.7

																																																														Op10

																																																														1668.22		0		1172.64		2840.86

																																																														133.56		0		58.59		192.15

																																																														679.25		0		232.75		912

																																																														Op11

																																																														11.5		24.15		12.65		44.85

																																																														12.48		58.24		18.72		79.04

																																																														0.24		1.76		0.4		2.16

																																																														62.44		71.36		31.22		160.56

																																																														23.8		32.3		20.4		74.8

																																																														95.09		69.39		59.11		215.88

																																																														131.13		54.99		60.63		243.93

				Gamma		LLAA		RDP		Total																																																				Op12

		Operation 2		0.28		0.10		0.14		0.52				0.5221354703		0.5221354703		ug																																												186.9145667553		1.0708153438		18.8942215528		206.8796036519

		Operation 4		2.20		0.74		1.81		4.76				4.7452179104		4.7452179104		ug																																												3.4357205629		0		0.2217110173		3.6574315802

		Operation 9		0.32		0.26		0.40		0.96				0.9802429467		0.9802429467		ug																																												5.4657000303		0		0		5.4657000303

		Operation 10		2.01		0.00		1.18		3.19				3.1917556634		3.1917556634		ug																																												0.8989588618		0		0		0.8989588618

		Operation 16		0.03		0.03		0.08		0.14				0.1362981366		0.1362981366		ug																																												1.0166487694		0		0		1.0166487694

		Operation 19		0.45		0.22		0.50		1.18				1.1711058075		1.1711058075		ug																																												61.6886246204		2.2166812553		6.2774269087		70.1827327844

																																																														10.5671696663		0		0		10.5671696663

		Operation 3		0.58		0.25		0.20		1.04				1.0359660907		1.0359660907		heap																																												10.2755665779		0		0		10.2755665779

		Operation 5		0.12		0.09		0.12		0.32				0.3291150442		0.3291150442		oc																																												6.2338228226		0		0		6.2338228226

		Operation 7		1.00		1.26		0.34		2.58				2.6		2.6		oc																																												3.4941519499		0		0		3.4941519499

		Operation 12		2.02		0.09		0.19		2.29				2.2942792344		2.2942792344		oc																																												50.9387738764		3.2533835958		4.7359999819		58.9281574541

		Operation 14		0.61		0.34		0.29		1.25				1.2465564157		1.2465564157		oc																																												49.3795663118		1.1061135857		2.6924928123		53.1781727098

		Operation 15		0.81		1.00		0.60		2.86				2.4071420969		2.4071420969		oc																																												24.0776491165		0		0		24.0776491165

																																																														73.5107541084		0		1.2378806087		74.7486347171

		Operation 6		0.10		0.10		0.12		0.32				0.3167969412		0.3167969412		isr																																												82.6065477133		0		0.9806224962		83.5871702095

		Operation 8		1.63		0.15		0.22		1.98				1.995		1.995		isr																																												26.896838218		1.9657991803		1.0795190728		29.9421564711

		Operation 13		2.75		0.41		1.21		3.70				3.7		4.37		isr																																												31.984023571		0		15.8278730032		47.8118965742

		Operation 17		0.78		0.00		0.85		1.63				1.6305084746		1.6305084746		isr																																												22.60303545		0		8.2617552142		30.8647906641

																																																														8.4245012999		19.6495097819		0.3448839659		28.4188950477

		Operation 1		0.65		0.00		0.00		0.65								rehab																																												Op13

		Operation 11		0.18		0.17		0.11		0.44				0.453432677		0.453432677		toll																																												13213.75		1970.05		5814.05		17778.5

		Operation 18		1.93		1.49		0.14		3.56				3.5618409091		3.5618409091		water																																												Op14

																																																														4.2351380512		4.9473507181		3.3330465257		12.5155353099

																																																														0.6899999771		0.9250895847		2.4656857774		4.0807753205

																																																														93.9420157764		50.9057508316		64.1723610349		209.0201280266

																																																														24.5211984944		14.8205191105		7.831390853		47.1731083058

																																																														72.481670808		37.1366475616		15.2436314951		124.8619498387

																																																														Op15

																																																														420.28		851.62		541.94		2189.88

																																																														1033.68		835.12		496.4		2738.96

																																																														60.48		189		94.5		436.59

																																																														Op16

																																																														3.45		4.6		14.95		23

																																																														13.02		6.51		10.85		21.7

																																																														5.76		5.76		8.64		28.8

																																																														1.05		4.2		19.95		21

																																																														9.54		14.31		81.09		95.4

																																																														3.4		5.1		27.2		34

																																																														20.97		13.98		20.97		69.9

																																																														3.35		10.05		20.1		33.5

																																																														0		0.18		0.18		0

																																																														Op17

																																																														22.12		0		23.52		45.64

																																																														33.93		0		39.39		73.32

																																																														35.7		0		37.74		73.44

																																																														Op18

																																																														5.16		4.74		0.258		10.158

																																																														150.67		91.5		9.394		251.564

				Note Total is not necessarily the sum of individual pathways due to differences in workgroups																																																										3.15		30.42		0.63		34.2

																																																														11.16		4.2		2.16		17.52

																																																														Op19

																																																														38.94		23.1		62.04		125.4

																																																														4.13		3.54		17.11		23.6

																																																														4.86		4.05		26.73		32.4

																																																														234.6		144.9		183.54		593.4

																																																														51.15		20.9		51.15		132

																																																														21.62		23.97		50.76		98.7

																																																														112.29		29.55		118.2		236.4

																																																														23.76		9.68		44.88		79.2

																																																														0.06		0.18		0.6		0.6

																																																														0.21		0.06		0.3		0.6

																																																														23.78		6.38		38.86		69.6

																																																														48.75		11.05		36.4		97.5

																																																														Op20

																																																														Op21
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		Operation 1		Operation 1		Operation 1		Operation 1

		Operation 2		Operation 2		Operation 2		Operation 2

		Operation 3		Operation 3		Operation 3		Operation 3

		Operation 4		Operation 4		Operation 4		Operation 4

		Operation 5		Operation 5		Operation 5		Operation 5

		Operation 6		Operation 6		Operation 6		Operation 6

		Operation 7		Operation 7		Operation 7		Operation 7

		Operation 8		Operation 8		Operation 8		Operation 8

		Operation 9		Operation 9		Operation 9		Operation 9

		Operation 10		Operation 10		Operation 10		Operation 10

		Operation 11		Operation 11		Operation 11		Operation 11

		Operation 12		Operation 12		Operation 12		Operation 12

		Operation 13		Operation 13		Operation 13		Operation 13

		Operation 14		Operation 14		Operation 14		Operation 14

		Operation 15		Operation 15		Operation 15		Operation 15

		Operation 16		Operation 16		Operation 16		Operation 16

		Operation 17		Operation 17		Operation 17		Operation 17

		Operation 18		Operation 18		Operation 18		Operation 18

		Operation 19		Operation 19		Operation 19		Operation 19

		Operation 20		Operation 20		Operation 20		Operation 20

		Operation 21		Operation 21		Operation 21		Operation 21



Gamma

inhaled LLAA

inhaled RDP

Total

Operations vs Average Dose

0.649270073

0

0

0.649270073

0.2792388777

0.098157869

0.1447387237

0.5219874737

0.5812773373

0.2504140527

0.2042747007

1.0359660907

2.1951044776

0.7423164179

1.8077970149

4.7598328358

0.1183185841

0.0894690265

0.1213274336

0.3150442478

0.0983224657

0.1025798102

0.1158946654

0.3167969433

1

1.26

0.34

2.58

1.63

0.15

0.215

1.98

0.3213949843

0.256653605

0.4021943574

0.9574451411

2.0073058252

0

1.1844498382

3.1917556634

0.1791804151

0.1661468866

0.1081053752

0.4370516232

2.0196104596

0.0894871644

0.1851816105

2.2942792344

2.75

0.41

1.21

3.7

0.6140126116

0.3408631906

0.2916806134

1.2465564163

0.8059819053

0.9982650346

0.602895157

2.8554709952

0.025068323

0.0267867495

0.0844430642

0.1355279503

0.7775423729

0

0.8529661017

1.6305084746

1.9334090909

1.4870454545

0.1413863636

3.5618409091

0.4488066826

0.2206523469

0.501646778

1.184884646



		Heap Leach-Processing		Heap Leach-Processing		Heap Leach-Processing		Heap Leach-Processing

		ISR-Processing		ISR-Processing		ISR-Processing		ISR-Processing

		Open Cut-  Processing		Open Cut-  Processing		Open Cut-  Processing		Open Cut-  Processing

		Open Cut- Mining		Open Cut- Mining		Open Cut- Mining		Open Cut- Mining

		Other		Other		Other		Other

		Under ground- Mininig		Under ground- Mininig		Under ground- Mininig		Under ground- Mininig

		Under ground- Processing		Under ground- Processing		Under ground- Processing		Under ground- Processing



Gamma

inhaled LLAA

Inhaled RDP

Total

Mine type vs Average dose

2.0196104596

0.0894871644

0.1851816105

2.2942792344

2.5000739329

0.3653149236

1.0675146542

3.3637412533

0.7355077821

0.4530594577

0.282507515

1.5721326743

0.5191457048

0.5385464948

0.381872577

1.6353048945

0.4873890339

0.2281201044

0.2113768494

0.9270948651

0.8509806791

0.1825841034

0.7954925708

1.8303463036

0.2386145991

0.1837814177

0.1215329997

0.5439602317



		Workgroup*		Overarching Category**				Number Persons*		Gamma										inhaled LLAA										Inhaled RDP (+ Rn220 contribution if appropriate)										Total

										avg dose*		SD1		Max*		DCF*		Basis of DCF1		avg dose*		SD1		Max*		DCF*		Basis of DCF*		avg dose*		SD1		Max*		DCF*		Basis of DCF*		avg dose*		SD1		Max*		Assumed distribution1

										mSv/y		mSv/y		mSv/y						mSv/y		mSv/y		mSv/y						mSv/y		mSv/y		mSv/y						mSv/y		mSv/y		mSv/y

																																																																				Type		Gamma		inhaled LLAA		Inhaled RDP		Total

		Access Control		Other (Heap Leach)		Heap Leach-Processing		60		3.12		not avail		4.46		100		equip cal		0.02		not avail		0.06		1.85 x 10-3		no resp prot		0.31		not avail		0.45		Rn222: 1.4 & Rn220: 0.5		n/a		3.45		not avail		4.97		normal						186.915		1.071		18.894		206.880										Heap Leach-Processing		2.020		0.089		0.185		2.294

		Chemical Laboratory		Processing		Heap Leach-Processing		1		3.44		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.22		not avail		not avail		Rn222: 1.4 & Rn220: 0.6		n/a		3.66		not avail		not avail		normal						3.436		0.000		0.222		3.657										ISR-Processing		2.500		0.365		1.068		3.364

		I X Plant		Processing		Heap Leach-Processing		5		1.09		not avail		not avail		100		equip cal		0.00		not avail		not avail		1.85 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.7		n/a		1.09		not avail		not avail		normal						5.466		0.000		0.000		5.466										Open Cut-  Processing		0.736		0.453		0.283		1.572

		Filter Press		Processing		Heap Leach-Processing		1		0.90		not avail		not avail		100		equip cal		0.00		not avail		not avail		1.85 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.8		n/a		0.90		not avail		not avail		normal						0.899		0.000		0.000		0.899										Open Cut- Mining		0.519		0.539		0.382		1.635

		Drum Filling		Processing		Heap Leach-Processing		1		1.02		not avail		not avail		100		equip cal		0.00		not avail		not avail		1.85 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.9		n/a		1.02		not avail		not avail		normal						1.017		0.000		0.000		1.017										Other		0.487		0.228		0.211		0.927

		Dry Lab		Processing		Heap Leach-Processing		22		2.80		not avail		not avail		100		equip cal		0.10		not avail		not avail		9.35 x 10-3		no resp prot		0.29		not avail		not avail		Rn222: 1.4 & Rn220: 0.10		n/a		3.19		not avail		not avail		normal						61.689		2.217		6.277		70.183										Under ground- Mininig		0.851		0.183		0.795		1.830

		Leaching		Processing		Heap Leach-Processing		12		0.88		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.11		n/a		0.88		not avail		not avail		normal						10.567		0.000		0.000		10.567										Under ground- Processing		0.239		0.184		0.122		0.544

		Leach Pad drilling		Processing		Heap Leach-Processing		10		1.03		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.12		n/a		1.03		not avail		not avail		normal						10.276		0.000		0.000		10.276

		Foremen		Processing		Heap Leach-Processing		6		1.04		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.13		n/a		1.04		not avail		not avail		normal						6.234		0.000		0.000		6.234

		Mini Trial		Processing		Heap Leach-Processing		3		1.16		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.14		n/a		1.16		not avail		not avail		normal						3.494		0.000		0.000		3.494										Type		Gamma		inhaled LLAA		Inhaled RDP		Total

		Learner Operator		Processing		Heap Leach-Processing		27		1.89		not avail		3.05		100		equip cal		0.12		not avail		0.52		1.85 x 10-3		no resp prot		0.18		not avail		0.30		Rn222: 1.4 & Rn220: 0.15		n/a		2.18		not avail		3.87		normal						50.939		3.253		4.736		58.928										Heap Leach-Processing		2.0196104596		0.0894871644		0.1851816105		2.2942792344

		Maintenance 1
(Electrical Engineering)		Processing		Heap Leach-Processing		17		2.90		not avail		not avail		100		equip cal		0.07		not avail		not avail		1.85 x 10-3		no resp prot		0.16		not avail		not avail		Rn222: 1.4 & Rn220: 0.16		n/a		3.13		not avail		not avail		normal						49.380		1.106		2.692		53.178										ISR-Processing		2.5000739329		0.3653149236		1.0675146542		3.3637412533

		Maintenance 2
(Mechanical Engineering)		Processing		Heap Leach-Processing		20		1.20		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.00		not avail		not avail		Rn222: 1.4 & Rn220: 0.17		n/a		1.20		not avail		not avail		normal						24.078		0.000		0.000		24.078										Open Cut-  Processing		0.7355077821		0.4530594577		0.282507515		1.5721326743

		Radiation Protection		Processing		Heap Leach-Processing		25		2.94		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.05		not avail		not avail		Rn222: 1.4 & Rn220: 0.18		n/a		2.99		not avail		not avail		normal						73.511		0.000		1.238		74.749										Open Cut- Mining		0.5191457048		0.5385464948		0.381872577		1.6353048945

		Reagant Laboratory		Processing		Heap Leach-Processing		27		3.06		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.04		not avail		not avail		Rn222: 1.4 & Rn220: 0.19		n/a		3.10		not avail		not avail		normal						82.607		0.000		0.981		83.587										Other		0.4873890339		0.2281201044		0.2113768494		0.9270948651

		Rehabilitation		Rehabilitation		Heap Leach-Processing		9		2.99		not avail		not avail		100		equip cal		0.22		not avail		not avail		9.35 x 10-3		no resp prot		0.12		not avail		not avail		Rn222: 1.4 & Rn220: 0.20		n/a		3.33		not avail		not avail		normal						26.897		1.966		1.080		29.942										Under ground- Mininig		0.8509806791		0.1825841034		0.7954925708		1.8303463036

		Load		Mine Open Cut		Heap Leach-Processing		39		0.82		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.41		not avail		not avail		Rn222: 1.4 & Rn220: 0.21		n/a		1.23		not avail		not avail		normal						31.984		0.000		15.828		47.812										Under ground- Processing		0.2386145991		0.1837814177		0.1215329997		0.5439602317

		U-ore crushing		Mine Open Cut		Heap Leach-Processing		34		0.66		not avail		not avail		100		equip cal		0.00		not avail		not avail		9.35 x 10-3		no resp prot		0.24		not avail		not avail		Rn222: 1.4 & Rn220: 0.22		n/a		0.91		not avail		not avail		normal						22.603		0.000		8.262		30.865

		SDU Drying		Processing		Heap Leach-Processing		8		1.05		not avail		1.32		100		equip cal		2.46		not avail		6.63		1.85 x 10-3		no resp prot		0.04		not avail		0.08		Rn222: 1.4 & Rn220: 0.23		n/a		3.55		not avail		8.03		normal						8.425		19.650		0.345		28.419												Gamma		LLAA		RDP		Total

		Contractors		Other		ISR-Processing		37		0.05		0.09		0.45						0.11		0.08		0.25						0.12		0.08		0.23						0.28		0.21		0.78								1.775		4.014		4.424		10.214										Underground- Mining		0.8509806791		0.1825841034		0.7954925708		1.8303463036

		Environment & Safety		Other		ISR-Processing		15		0.02		0.04		0.14						0.12		0.06		0.20						0.13		0.05		0.19						0.27		0.11		0.45								0.267		1.769		1.974		4.010										Underground- Processing		0.2386145991		0.1837814177		0.1215329997		0.5439602317

		Geology & Drilling		Mine In Situ		ISR-Processing		64		0.12		0.72		5.82						0.07		0.06		0.22						0.10		0.08		0.21						0.29		0.76		6.17								7.967		4.413		6.290		18.670

		Maintenance		Other		ISR-Processing		20		0.16		0.24		0.90						0.11		0.07		0.22						0.12		0.07		0.23						0.39		0.33		1.27								3.250		2.250		2.345		7.845										Open Cut- Mining		0.7355077821		0.4530594577		0.282507515		1.5721326743

		Non Designated		Other		ISR-Processing		4		0.00		0.00		0.00						0.04		0.00		0.05						0.04		0.01		0.04						0.08		0.01		0.09								0.004		0.161		0.155		0.320										Open Cut-  Processing		0.5191457048		0.5385464948		0.381872577		1.6353048945

		Production		Processing		ISR-Processing		69		0.12		0.18		0.71						0.13		0.14		0.73						0.14		0.06		0.24						0.39		0.29		1.26								8.025		9.291		9.600		26.916

		Projects		Other		ISR-Processing		9		0.02		0.05		0.17						0.10		0.08		0.22						0.10		0.08		0.21						0.21		0.19		0.53								0.185		0.868		0.869		1.922										ISR-Processing		2.5000739329		0.3653149236		1.0675146542		3.3637412533

		Terminated		Other		ISR-Processing		9		0.09		0.17		0.56						0.06		0.06		0.19						0.07		0.07		0.18						0.22		0.26		0.83								0.846		0.519		0.651		2.016

		Occupationally exposed workers		Processing		ISR-Processing		520		1.63				4.18						0.15				0.68		8μSv/Bq α		DAMA :1μm; Solubility:S		0.22				1.70		1,4mSv/mJ.h.m-3		CIPR		1.98				4.38								847.600		78.000		111.800		1029.600										Other		0.4873890339		0.2281201044		0.2113768494		0.9270948651

				Mine In Situ		ISR-Processing		4805		2.75				5.29						0.41				1.29		0.003		Solubility F		1.21				1.98		5 mSv/WLM		Solubility F		3.70				7.70								13213.750		1970.050		5814.050		17778.500

		Leaching Site				ISR-Processing		28		0.79		0.09		0.93																0.84		0.27		1.45						1.63		0.29		2.38								22.120		0.000		23.520		45.640

		Mill Process				ISR-Processing		39		0.87		0.24		1.33																1.01		0.62		2.86						1.88		0.80		4.18								33.930		0.000		39.390		73.320

		Others				ISR-Processing		51		0.70		0.18		1.08																0.74		0.36		1.66						1.44		0.49		2.68								35.700		0.000		37.740		73.440

		Final Product Recovery		Mine Open Cut		Open Cut-  Processing		23		2.90		1.21		29.95						0.81		0.98		3.11		0.0063 mSv Bq		Uranium concentrate, solubility S, RPF=10, AMAD 5 um		0.31		0.26		1.60		1.4 mSv per mJh/m3				4.02		1.76		31.07		normal						66.665		18.674		7.021		92.360

		Recovery		Mine Open Cut		Open Cut-  Processing		46		1.64		0.86		3.04						0.17		0.05		0.51		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.6		0.26		0.06		1.00		1.4 mSv per mJh/m3				2.07		0.71		3.83		normal						75.635		7.655		11.914		95.204

		Extraction		Mine Open Cut		Open Cut-  Processing		124		1.08		0.35		3.96						0.39		0.20		0.61		0.0031 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.25		0.19		1.14		1.4 mSv per mJh/m3				1.71		0.90		3.04		normal						133.994		47.740		30.643		212.377

		Tailings Dam		Mine Open Cut		Open Cut-  Processing		32		1.08		0.38		1.96						0.23		0.11		0.35		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, 80% of uranium removed from mix, AMAD 5 um, type as per IAEA RS-G-1.8		0.13		0.04		0.17		1.4 mSv per mJh/m3				1.44		1.00				normal						34.589		7.360		4.147		46.096

		Reduction		Mine Open Cut		Open Cut-  Processing		80		0.73		1.26		7.98						0.37		0.19		1.01		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.34		0.21		1.30		1.4 mSv per mJh/m3				1.44		1.44				normal						58.130		29.738		27.087		114.955

		Laboratory		Mine Open Cut		Open Cut-  Processing		83		0.58		0.30		1.78						0.06		0.03		0.08		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.22		0.21		0.75		1.4 mSv per mJh/m3				0.86		0.58				normal						47.896		4.980		18.482		71.357

		Field Workers		Mine Open Cut		Open Cut-  Processing		236		0.34		0.11		0.63						0.28		0.29		1.09		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.16		0.13		0.53		1.4 mSv per mJh/m3				0.78		0.86				normal						80.442		66.417		37.937		184.797

		Engineering Workshops		Mine Open Cut		Open Cut-  Processing		55		0.37		0.10		0.68						0.27		0.18		0.60		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.11		0.06		0.25		1.4 mSv per mJh/m3				0.75		0.91				normal						20.198		14.924		6.119		41.241

		Processing Offices		Mine Open Cut		Open Cut-  Processing		35		0.45		0.05		0.54						0.06		0.04		0.10		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.24		0.18		0.65		1.4 mSv per mJh/m3				0.75		0.56				normal						15.892		2.000		8.338		26.229

		Office Workers		Mine Open Cut		Open Cut-  Processing		217		0.21		0.12		0.50						0.21		0.14		0.46		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.13		0.10		0.53		1.4 mSv per mJh/m3				0.54		0.83				normal						45.105		45.105		27.370		117.580

		Mill workers		Processing		Open Cut-  Processing		168		0.10				0.83		10mSv/R		calibration		0.09				0.49				ALI = 2800 Bq/20 mSv for		0.14				0.49		5		ICRP-65		0.33				1.30								16.800		15.120		23.520		55.440

		Process Front End		Processing		Open Cut-  Processing		10		1.00		0.20		1.40				TLD Deep Dose		1.40		0.90		2.90		0.0039		No RPF, AMAD 5, Sol S		0.40		0.10		0.60		0.0014		Direct RDP Area Monitoring		2.70		0.90		3.90		Log normal						10.000		14.000		4.000		27.000

		Process Back End		Processing		Open Cut-  Processing		10		1.10		0.30		2.00				TLD Deep Dose		1.50		1.60		5.50		0.0018		No RPF (Except for PDP RPF =100), AMAD 5, Sol S		0.30		0.00		0.30		0.0014		Direct RDP Area Monitoring		2.90		1.50		6.90		Log normal						11.000		15.000		3.000		29.000

		Process Maintenance		Processing		Open Cut-  Processing		10		0.90		0.10		1.00				TLD Deep Dose		1.40		0.40		1.50		0.0039		No RPF, AMAD 5, Sol S		0.40		0.00		0.40		0.0014		Direct RDP Area Monitoring		2.70		0.40		2.90		Log normal						9.000		14.000		4.000		27.000

		Surface Personnel (code 0602)		Other		Open Cut-  Processing		115		0.10				1.26		10mSv/R		calibration		0.21				0.61				ALI = 2800 Bq/20 mSv for		0.11				1.40		5		ICRP-65		0.39				2.17								11.500		24.150		12.650		44.850

		Office Staff (code 0604)				Open Cut-  Processing		208		0.06				1.08		10mSv/R		calibration		0.28				0.58				uranium ore dust		0.09				0.50		5		ICRP-65		0.38				1.62								12.480		58.240		18.720		79.040

		Nurse (code 0615)		Other		Open Cut-  Processing		8		0.03				0.14		10mSv/R		calibration		0.22				0.36						0.05				0.10		5		ICRP-65		0.27				0.52								0.240		1.760		0.400		2.160

		Surface Support (code 0660)		Other		Open Cut-  Processing		446		0.14				3.01		10mSv/R		calibration		0.16				0.86				ALI = 3300 Bq/20 mSv for		0.07				0.96		5		ICRP-65		0.36				3.39								62.440		71.360		31.220		160.560

		Surface (code 0670)		Other		Open Cut-  Processing		170		0.14				1.01		10mSv/R		calibration		0.19				0.64				calcined yellowcake		0.12				0.68		5		ICRP-65		0.44				1.89								23.800		32.300		20.400		74.800

		Mill Maintenance (code 0680)		Other		Open Cut-  Processing		257		0.37				2.25		10mSv/R		calibration		0.27				0.92						0.23				1.18		5		ICRP-65		0.84				4.21								95.090		69.390		59.110		215.880

		Mill Workers (code 0690)		Processing		Open Cut-  Processing		141		0.93				4.21		10mSv/R		calibration		0.39				2.46				ALI = 300,000 Bq/20 mSv for		0.43				2.92		5		ICRP-65		1.73				5.76								131.130		54.990		60.630		243.930

		ELECTRICIAN		Processing		Open Cut-  Processing		14		0.30		0.22		0.82						0.35		0.15		0.53						0.24		0.11		0.36						0.89		0.43		1.49								4.235		4.947		3.333		12.516

		PROCMAINT		Processing		Open Cut-  Processing		50		0.49		0.56		2.31						0.30		0.27		1.20						0.16		0.12		0.54						0.94		0.86		3.36								24.521		14.821		7.831		47.173

		PROCPROD		Processing		Open Cut-  Processing		77		0.94		0.73		3.94						0.48		0.25		1.14						0.20		0.14		0.57						1.62		0.91		4.66								72.482		37.137		15.244		124.862

		Occupationally exposed workers		Processing		Open Cut-  Processing		584		1.77				4.98						1.43				3.17		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		0.85				2.47		1,4mSv/mJ.h.m-3		CIPR		4.69				8.56								1033.680		835.120		496.400		2738.960

		Heap Leach		Mine Open Cut		Open Cut- Mining		15		1.14		0.92		5.52						0.18		0.15		0.42		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.09		0.09		0.45		1.4 mSv per mJh/m3				1.41		1.25				normal						17.076		2.647		1.404		21.126

		Pit Field Workers		Mine Open Cut		Open Cut- Mining		127		0.69		0.11		0.92						0.33		0.37		1.66		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.18		0.22		1.21		1.4 mSv per mJh/m3				1.20		0.81				normal						87.218		42.479		22.654		152.352

		Rubberliners		Mine Open Cut		Open Cut- Mining		33		0.69		0.18		1.27						0.37		0.31		1.32		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.14		0.13		1.97		1.4 mSv per mJh/m3				1.20		0.88				normal						22.811		12.055		4.636		39.503

		Pit Equipment Operators		Mine Open Cut		Open Cut- Mining		338		0.51		0.24		2.02						0.23		0.12		0.60		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.23		0.19		2.36		1.4 mSv per mJh/m3				0.97		0.71				normal						170.823		77.991		78.324		327.138

		Mining Offices		Mine Open Cut		Open Cut- Mining		44		0.45		0.16		0.92						0.07		0.11		0.30		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.38		0.27		1.04		1.4 mSv per mJh/m3				0.90		0.57				normal						19.881		2.911		16.886		39.678

		Mine Maintenance		Mine Open Cut		Open Cut- Mining		128		0.34		0.07		0.51						0.17		0.20		0.91		0.0037 mSv Bq		uranium thorium ore dust, U/Th ratio 1:6, AMAD 5 um, type as per IAEA RS-G-1.7		0.21		0.22		1.23		1.4 mSv per mJh/m3				0.72		0.70				normal						42.989		21.993		27.147		92.128

		Mine workers		Mine Open Cut		Open Cut- Mining		6		0.27				0.72		10mSv/R		calibration		0.07				0.12				uranium ore dust		0.13				0.31		5		ICRP-65		0.46				0.89								1.620		0.420		0.780		2.760

		contractors		Other		Open Cut- Mining		52		0.16				0.87		10mSv/R		calibration		0.09				0.49						0.06				0.24		5		ICRP-65		0.25				1.09								8.320		4.680		3.120		13.000

		Mine Production		Mine Open Cut		Open Cut- Mining		10		1.20		0.20		1.40				TLD Deep Dose		1.10		0.70		2.80		0.0039		No RPF, AMAD 5, Sol S		0.30		0.10		0.40		0.0014		Direct RDP Area Monitoring		2.60		0.80		4.30		Log normal						12.000		11.000		3.000		26.000

		Non-Designated Workers		Other		Open Cut- Mining		10		0.80		0.40		1.60				TLD Deep Dose		0.90		0.50		1.60		0.0039		No RPF, AMAD 5, Sol S		0.30		0.00		0.30		0.0014		Direct RDP Area Monitoring		2.00		0.80		3.30		Log normal						8.000		9.000		3.000		20.000

		MINEMAINT		Mine Open Cut		Open Cut- Mining		17		0.04		0.04		0.20						0.05		0.08		0.38						0.15		0.07		0.41						0.24		0.19		1.00								0.690		0.925		2.466		4.081

		MINEPROD		Mine Open Cut		Open Cut- Mining		161		0.58		0.42		1.69						0.32		0.20		0.60						0.40		0.20		0.67						1.30		0.74		2.77								93.942		50.906		64.172		209.020

		Occupationally exposed workers		Mine Open Cut		Open Cut- Mining		1106		0.38				5.79						0.77				2.74		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		0.49				1.26		1,4mSv/mJ.h.m-3		CIPR		1.98				7.86								420.280		851.620		541.940		2189.880

		Occupationally exposed workers		Other		Open Cut- Mining		189		0.32				1.66						1.00				1.85		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		0.50				0.88		1,4mSv/mJ.h.m-3		CIPR		2.31				4.29								60.480		189.000		94.500		436.590

		Rehabilitation - "Senhora das Fontes" Mining Area (2010)		Rehabilitation		Other		10		0.62																														0.62												6.220		0.000		0.000		6.220

		Rehabilitation - "Senhora das Fontes" Mining Area (2011)		Rehabilitation		Other		6		0.04																														0.04												0.220		0.000		0.000		0.220

		Rehabilitation - "Rosmaneira + Bica" Mining Area (2011)		Rehabilitation		Other		11		0.58																														0.58												6.390		0.000		0.000		6.390

		Rehabilitation - "Rosmaneira + Bica" Mining Area (2012)		Rehabilitation		Other		10		0.98																														0.98												9.780		0.000		0.000		9.780

		Rehabilitation - "Barrôco I" Mining Area (2012)		Rehabilitation		Other		4		0.42																														0.42												1.690		0.000		0.000		1.690

		Rehabilitation - "Freixiosa" Mining Area (2012)		Rehabilitation		Other		10		0.32																														0.32												3.170		0.000		0.000		3.170

		Rehabilitation - "Cunha Baixa" Mining Area (2012)		Rehabilitation		Other		53		0.65																														0.65												34.200		0.000		0.000		34.200

		Rehabilitation - "Urgeiriça - Rª Pantanha" Mining Area (2012)		Rehabilitation		Other		6		0.35																														0.35												2.120		0.000		0.000		2.120

		Rehabilitation - "Urgeiriça - Stª Barbara e Áreas Domínio Público" Mining Area (2011)		Rehabilitation		Other		14		0.68																														0.68												9.470		0.000		0.000		9.470

		Rehabilitation - "Urgeiriça - Barragem Velha" Mining Area (2006)		Rehabilitation		Other		3		0.46																														0.46												1.390		0.000		0.000		1.390

		Rehabilitation - "Urgeiriça - Barragem Velha" Mining Area (2007)		Rehabilitation		Other		3		1.36																														1.36												4.080		0.000		0.000		4.080

		Rehabilitation - "Urgeiriça - Barragem Velha" Mining Area (2008)		Rehabilitation		Other		3		1.50																														1.50												4.490		0.000		0.000		4.490

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2009)		Rehabilitation		Other		1		1.31																														1.31												1.310		0.000		0.000		1.310

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2010)		Rehabilitation		Other		1		1.40																														1.40												1.400		0.000		0.000		1.400

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2011)		Rehabilitation		Other		1		1.95																														1.95												1.950		0.000		0.000		1.950

		Rehabilitation - "Urgeiriça - Security and effluent control" Mining Area (2012)		Rehabilitation		Other		1		1.07																														1.07												1.070		0.000		0.000		1.070

		Occupationally exposed workers		Other		Other		382		0.74				6.80						0.24				1.43		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		0.52				6.00		1,4mSv/mJ.m-3.h		CIPR		1.52				13.90								282.680		91.680		198.640		580.640

		Surface Personnel (job code 0602)		Other		Other		29		0.02				0.19		10mSv/R				0.12				0.32		2800		in-vitro solubility studies		0.05				0.19		5		ICRP-65		0.20				0.50								0.580		3.480		1.450		5.800

		Office Staff (job code 0604)		Other		Other		240		0.02				0.43		10mSv/R				0.09				0.45		2800		of U-ore samples		0.08				0.70		5		ICRP-65		0.20				1.20								4.800		21.600		19.200		48.000

		Surface Support (job code 0660)		other		Other		255		0.05				0.92		10mSv/R				0.05				0.32		2800				0.04				0.16		5		ICRP-65		0.10				1.10								12.750		12.750		10.200		25.500

		Surface Maintenance (code 0670)		Other		Other		11		0.01				0.06		10mSv/R				0.12				0.28		2800				0.06				0.13		5		ICRP-65		0.20				0.40								0.110		1.320		0.660		2.200

		Nurses (code 0615)		Other		Other		7		0.00				0.00		10mSv/R				0.06				0.10		2800				0.04				0.08		5		ICRP-65		0.10				0.20								0.000		0.420		0.280		0.700

		tailings operator		Processing		Other		6		0.86				1.16		100mSv/R				0.79				1.54		0.0032 mSv Bq		with respiratory protection		0.04				0.08				with respiratory protection		1.69				2.78								5.160		4.740		0.258		10.158

		processing operator		Processing		Other		61		2.47				3.46						1.50				2.49		0.0026 mSv Bq				0.15				0.21						4.12				6.16								150.670		91.500		9.394		251.564

		product packer		Processing		Other		9		0.35				0.88						3.38				6.47		0.0026  mSv Bq				0.07				0.28						3.80				7.63								3.150		30.420		0.630		34.200

		washer operator		Processing		Other		12		0.93				2.17						0.35				0.82		0.0026 mSv Bq				0.18				0.38						1.46				3.37								11.160		4.200		2.160		17.520

		[MINE] Backfill		Mine Underground		Under ground- Mininig		282		0.18		0.09		0.67						0.03		0.03		0.16						0.11		0.19		1.61						0.33		0.26		1.98								50.247		9.706		31.734		91.686

		[MINE] Corefarm		Mine Underground		Under ground- Mininig		7		0.20		0.06		0.25						0.30		0.12		0.39						0.10		0.05		0.16						0.60		0.23		0.78								1.376		2.103		0.717		4.196

		[MINE] Development		Mine Underground		Under ground- Mininig		309		0.67		0.45		2.86						0.06		0.05		0.60						0.96		0.68		3.10						1.69		1.10		5.16								208.185		17.851		295.417		521.453

		[MINE] Diamond Drilling		Mine Underground		Under ground- Mininig		61		0.56		0.34		1.40						0.05		0.04		0.17						0.90		0.81		2.49						1.51		1.11		3.65								34.402		2.829		54.783		92.013

		[MINE] Electricians		Mine Underground		Under ground- Mininig		195		0.47		0.45		2.81						0.07		0.06		0.23						0.29		0.41		2.12						0.84		0.86		5.14								92.538		13.750		56.722		163.011

		[MINE] Fitters		Mine Underground		Under ground- Mininig		650		0.22		0.17		1.13						0.04		0.05		0.29						0.36		0.37		1.91						0.63		0.52		2.51								145.181		27.574		235.979		408.734

		[MINE] Mine Surface		Mine Underground		Under ground- Mininig		1623		0.15		0.10		0.88						0.03		0.05		0.91						0.09		0.25		2.84						0.27		0.32		3.25								248.720		44.611		141.528		434.859

		[MINE] Ore Handling		Mine Underground		Under ground- Mininig		349		0.54		0.38		2.41						0.07		0.07		0.61						0.94		0.84		2.58						1.55		1.20		4.99								187.437		24.428		329.791		541.656

		[MINE] Production Charging		Mine Underground		Under ground- Mininig		25		1.29		0.71		2.20						0.22		0.12		0.39						1.47		0.79		2.53						2.98		1.56		5.10								32.271		5.491		36.835		74.597

		[MINE] Production Drilling		Mine Underground		Under ground- Mininig		68		0.88		0.56		2.11						0.11		0.07		0.23						1.07		0.77		2.62						2.06		1.36		4.87								59.738		7.802		72.642		140.182

		[MINE] Raise Drilling		Mine Underground		Under ground- Mininig		30		1.01		0.60		2.49						0.13		0.10		0.28						1.57		1.21		3.71						2.71		1.85		5.93								30.331		3.770		47.217		81.317

		[MINE] Shift Boss & Ventilation Officers		Mine Underground		Under ground- Mininig		4		0.38		0.02		0.40						0.05		0.00		0.05						0.59		0.01		0.60						1.01		0.03		1.05								1.520		0.181		2.353		4.054

		[MINE] Underground Services		Mine Underground		Under ground- Mininig		678		0.47		0.35		2.45						0.06		0.06		0.42						0.60		0.53		2.58						1.13		0.87		4.99								318.601		40.746		404.582		763.929

		Occupationally exposed workers		Mine Underground		Under ground- Mininig		902		3.13				9.60						0.80				7.50		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		2.66				7.48		1,4mSv/mJ.m-3.h		CIPR		6.60				16.49								2823.260		721.600		2399.320		5953.200

		Underground Staff (job code 0601)		Mine Underground		Under ground- Mininig		96		0.27				1.89		10mSv/R				0.24				0.98		2800		ALI for U-ore based on		0.43				1.86		5		ICRP-65		0.90				4.60								25.920		23.040		41.280		86.400

		Underground Miner (job code 0610)		Mine Underground		Under ground- Mininig		332		0.65				4.05		10mSv/R				0.39				2.88		2800		(50% Rn emanation assumed)		0.92				2.95		5		ICRP-65		1.90				8.60								215.800		129.480		305.440		630.800

		Underground Support (job code 0620)		Mine Underground		Under ground- Mininig		113		0.97				4.48		10mSv/R				0.72				4.85		2800		AMAD = 5 um		0.56				1.68		5		ICRP-65		2.20				9.30								109.610		81.360		63.280		248.600

		Underground Maintenance (code 0630)		Mine Underground		Under ground- Mininig		193		0.21				2.39		10mSv/R				0.28				2.64		2800				0.37				1.86		5		ICRP-65		0.90				3.90								40.530		54.040		71.410		173.700

		mine workers		Mine Underground		Under ground- Mininig		698		2.39				4.25																1.68				5.51						4.07				9.39								1668.220		0.000		1172.640		2840.860

		Contractor 's employees		Mine Underground		Under ground- Mininig		63		2.12				3.17																0.93				1.80						3.05				4.97								133.560		0.000		58.590		192.150

		Underground Staff (job code 0601)		Mine Underground		Under ground- Mininig		115		0.03				0.71		10mSv/R		calibration		0.04				0.12		2800		ALI for U-ore based on		0.13				0.56		5		ICRP-65		0.20				0.90								3.450		4.600		14.950		23.000

		Underground Miner (job code 0610)		Mine Underground		Under ground- Mininig		105		0.01				0.08		10mSv/R		calibration		0.04				0.36		2800		(50% Rn emanation assumed)		0.19				0.43		5		ICRP-65		0.20				0.50								1.050		4.200		19.950		21.000

		Underground Support (job code 0620)		Mine Underground		Under ground- Mininig		477		0.02				0.17		10mSv/R		calibration		0.03				0.21		2800		AMAD = 5 um		0.17				0.73		5		ICRP-65		0.20				0.80								9.540		14.310		81.090		95.400

		Underground Maintenance (code 0630)		Mine Underground		Under ground- Mininig		170		0.02				0.55		10mSv/R		calibration		0.03				0.14		2800				0.16				1.04		5		ICRP-65		0.20				1.10								3.400		5.100		27.200		34.000

		Underground Staff (job code 0601)		Mine Underground		Under ground- Mininig		66		0.59				2.12		10mSv/R		calibration		0.35				1.97				ALI = 2800 Bq/20 mSv for		0.94				2.35		5		ICRP-65		1.90				5.30								38.940		23.100		62.040		125.400

		Surface Personnel (job code 0602)		Other		Under ground- Mininig		59		0.07				0.41		10mSv/R		calibration		0.06				0.28				uranium ore dust		0.29				1.79		5		ICRP-65		0.40				2.30								4.130		3.540		17.110		23.600

		Office Staff (job code 0604)		Other		Under ground- Mininig		81		0.06				0.51		10mSv/R		calibration		0.05				0.34						0.33				1.26		5		ICRP-65		0.40				1.80								4.860		4.050		26.730		32.400

		Underground Miner (job code 0610)		Mine Underground		Under ground- Mininig		138		1.70				4.54		10mSv/R		calibration		1.05				5.34				ALI = 290,000 Bq/20 mSv for		1.33				4.37		5		ICRP-65		4.30				14.40								234.600		144.900		183.540		593.400

		Underground Support (job code 0620)		Mine Underground		Under ground- Mininig		55		0.93				4.47		10mSv/R		calibration		0.38				2.34				non-calcined yellowcake		0.93				2.84		5		ICRP-65		2.40				8.00								51.150		20.900		51.150		132.000

		Underground Maintenance (code 0630)		Mine Underground		Under ground- Mininig		47		0.46				1.24		10mSv/R		calibration		0.51				1.90						1.08				3.11		5		ICRP-65		2.10				4.50								21.620		23.970		50.760		98.700

		[PLANT] 1 Concentrator		Processing		Under ground- Processing		823		0.19		0.12		0.84						0.20		0.22		1.25						0.03		0.04		0.35						0.41		0.33		1.94								152.325		164.489		24.554		341.368

		[PLANT] 2 Hydromet		Processing		Under ground- Processing		368		0.14		0.11		0.93						0.26		0.30		2.20						0.05		0.05		0.27						0.45		0.41		2.97								52.860		97.067		17.153		167.080

		[PLANT] 3 Smelter		Processing		Under ground- Processing		1073		0.10		0.10		0.82						0.44		0.64		4.07						0.04		0.04		0.27						0.58		0.73		4.44								112.086		471.700		42.400		626.187

		[PLANT] 4 Refinery		Processing		Under ground- Processing		197		0.05		0.03		0.10						0.25		0.15		0.74						0.06		0.04		0.17						0.36		0.21		0.94								9.166		49.921		12.080		71.168

		[PLANT] 5 Services		Processing		Under ground- Processing		4245		0.13		0.09		1.00						0.12		0.15		0.90						0.03		0.06		0.81						0.28		0.25		1.76								541.184		518.476		147.926		1207.586

		Occupationally exposed workers		Processing		Under ground- Processing		391		1.46				4.40						1.10				6.74		0,00935mSv/Bq for uranium ore and 0,00185mSv/Bq for uranate		DAMA:5μm; Solubility:M		1.10				4.54		1,4mSv/mJ.m-3.h		CIPR		3.68				13.83								570.860		430.100		430.100		1438.880

		mill workers		Processing		Under ground- Processing		475		1.43				5.15																0.49				1.31						1.92				5.61								679.250		0.000		232.750		912.000

		Surface Personnel (job code 0602)		Other		Under ground- Processing		217		0.06				1.65		10mSv/R		calibration		0.03				0.14		2800		in-vitro solubility studies		0.05				0.52		5		ICRP-65		0.10				2.10								13.020		6.510		10.850		21.700

		Office Staff (job code 0604)		Other		Under ground- Processing		288		0.02				0.30		10mSv/R		calibration		0.02				0.06		2800		of U-ore samples		0.03				0.23		5		ICRP-65		0.10				0.40								5.760		5.760		8.640		28.800

		Surface Support (job code 0660)		Other		Under ground- Processing		699		0.03				2.16		10mSv/R		calibration		0.02				0.12		2800				0.03				0.52		5		ICRP-65		0.10				2.80								20.970		13.980		20.970		69.900

		Surface Maintenance (code 0670)		Other		Under ground- Processing		335		0.01				0.22		10mSv/R		calibration		0.03				0.17		2800				0.06				1.22		5		ICRP-65		0.10				1.30								3.350		10.050		20.100		33.500

		Nurses (code 0615)		Other		Under ground- Processing		9		0.00				0.03		10mSv/R		calibration		0.02				0.04		2800				0.02				0.05		5		ICRP-65		0.00				0.10								0.000		0.180		0.180		0.000

		Surface Support (job code 0660)		Other		Under ground- Processing		591		0.19				2.41		10mSv/R		calibration		0.05				0.76				The ALI which is used does		0.20				2.77		5		ICRP-65		0.40				3.70								112.290		29.550		118.200		236.400

		Surface Maintenance (code 0670)		Other		Under ground- Processing		88		0.27				1.57		10mSv/R		calibration		0.11				0.77				not depend on the workgroup		0.51				2.48		5		ICRP-65		0.90				3.50								23.760		9.680		44.880		79.200

		Nurses (code 0615)		Other		Under ground- Processing		6		0.01				0.04		10mSv/R		calibration		0.03				0.12				but rather on the location in which		0.10				0.34		5		ICRP-65		0.10				0.50								0.060		0.180		0.600		0.600

		Mine Visitor (job code 0603)		Mine Underground		Under ground- Processing		3		0.07				0.21		10mSv/R		calibration		0.02				0.06				which individual workers		0.10				0.13		5		ICRP-65		0.20				0.40								0.210		0.060		0.300		0.600

		Mill Maintenance (job code 0680)		Other		Under ground- Processing		58		0.41				2.50		10mSv/R		calibration		0.11				0.23				spend time.		0.67				2.17		5		ICRP-65		1.20				3.60								23.780		6.380		38.860		69.600

		Mill Worker (job code 0690)		Processing		Under ground- Processing		65		0.75				2.19		10mSv/R		calibration		0.17				0.49						0.56				1.45		5		ICRP-65		1.50				3.90								48.750		11.050		36.400		97.500

		Operations 1																																																						0.000

		Operation 2																																																						0.000

		Operation 3																																																						0.000

		Operation 4																																																						0.000

		Operation 5																																																						0.000

		Operation 6		ISR																																																				0.000

		Operation 7																																																						0.000

		Operation 8		ISR																																																				0.000

		Operation 9																																																						0.000

		Operation 10																																																						0.000

		Operation 11		Toll Milling																																																				0.000

		Operation 12																																																						0.000

		Operation 13		ISR (15 operations)																																																				0.000

		Operation 14																																																						0.000

		Operation 15																																																						0.000

		Operation 16																																																						0.000

		Operation 17		ISR																																																				0.000

		Operation 18		other (water production)																																																				0.000

		Operation 19																																																						0.000

		Operation 20																																																						0.000

		Operation 21																																																						0.000



Note:
please enter units of the Dose Conversion Factor if used eg Sv/Gy, mSv/R, etc.

Note:
please enter units of the Dose Conversion Factor if used eg Sv/Bq

Note:
please enter units of the Dose Conversion Factor if used eg Sv/WLM, Sv/nJ
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Changes in ICRPs Radon Dose 
Conversion Factor
• ICRP have recommended a new DCC for radon and 

radon decay products,

• An increase by a factor of 2,

• The UMEX data allows determination of potential 
impacts on the uranium mining industry, but

• Not limited to uranium mining industry.
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Effect of Change in Radon Dose 
Conversion Factor
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South Africa Underground Miners: Annual 
Exposures: 2001
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But!
Smoking is Main Cause of Lung Cancer

Darby et al. (2005) in a study of 13 European residential 
case control studies looked at combined effect of smoking 
and residential radon on the absolute risk of lung cancer and 
found that for lifetime (75 y) of exposure to 100 Bq m-3 and 
using the same relative risk factor of 0.16 per 100 Bq m-3:

• 0.47% risk from radon to never smokers
• 11.6% risk from radon to smokers
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Overview

Radon levels in modern uranium mines are very 
low, typically well below the current limit of 4 
WLM per year
• the continued application of ALARA and good work 

practice will continue to ensure safe levels of workplace 
radon in uranium mines

• but expect challenges in new mines, especially where 
work in ore is required

• it will be important in the future to ensure that the same 
radiation protection principles are applied to none-
uranium mines and workplaces
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