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3.17

1. 1. 4 BSS

Radiation Protection and Safety of Radiation Sources: International Basic
Safety Standards. General Safety Requirements Part 3 No. GSR Part 3

1. INTRODUCTION

BACKGROUND

1.8. The prime responsibility for safety must rest with the person or organization responsible for
facilities and activities® that give rise to radiation risks.

6: Theterm ‘facilities and activities' isageneral term encompassing any human activity that may

cause people to be exposed to radiation risks arising from naturally occurring or artificial sources.

1.8 6

6( )
(may)

3. PLANNED EXPOSURE SITUATIONS

SCOPE

3.1. The requirements for planned exposure situations apply to the following practices:

(a) The production, supply, provision and transport of radioactive material and of devices that
contain radioactive material, including sealed sources and unsealed sources, and of consumer
products,

(b) The production and supply of devices that generate radiation, including linear accelerators,
cyclotrons, and fixed and mobile radiography equipment;

(c) The generation of nuclear power, including any activities within the nuclear fuel cycle that




involve or that could involve exposure to radiation or exposure due to radioactive material;

(d) The use of radiation or radioactive material for medical, industrial, veterinary, agricultural, legal
or security purposes, including the use of associated equipment, software or devices where such use
could affect exposure to radiation;

(e) The use of radiation or radioactive material for education, training or research, including any
activities relating to such use that involve or could involve exposure to radiation or exposure due to
radioactive material;

(f) The mining and processing of raw materials that involve exposure due to radioactive material;

(g) Any other practice as specified by the regulatory body.

@

(b) ()

©)

3.4. Exposure due to natural sourcesis, in general, considered an existing exposure situation and is
subject to the requirementsin Section 5. However, the relevant requirements in Section 3 for
planned exposure situations apply to:

(a) Exposure due to material'” in any practice specified in para. 3.1 where the activity concentration
in the material of any radionuclide in the uranium decay chain or the thorium decay chain is greater
than 1 Bg/g or the activity concentration of 4K is greater than 10 Bg/g;

(b) Public exposure due to discharges or due to the management of radioactive waste arising from a
practice involving materia as specified in (a) above;

(c) Exposure due to 222Rn and to 222Rn progeny and due to 220Rn and to 220Rn progeny in workplaces
in which occupational exposure due to other radionuclides in the uranium decay chain or the thorium
decay chain is controlled as a planned exposure situation;

(d) Exposure due to 222Rn and to 222Rn progeny where the annual average activity concentration of
22Rn in air in workplaces remains above the reference level established in accordance with para.
5.27 after the fulfilment of the requirement in para. 5.28.

17: A situation of exposure due to radionuclides of natura origin in food, feed, drinking water,
agricultural fertilizer and soil amendments, construction materials and residual radioactive material

in the environment is treated as an existing exposure situation regardless of the activity




concentrations of the radionuclides concerned.

3.4
3
@) 1Bqg/g K-40 10Bqg/g
3.1 17
(b) (a)
(©
Rn-222 Rn-220
(d)5.28 5.27
Rn-222 Rn-222
17( )

GENERIC REQUIREMENTS

Requirement 6: Graded approach

The application of the requirements of these Standards in planned exposure situations shall be
commensurate with the characteristics of the practice or the source within a practice, and with the
likelihood and magnitude of exposures.

3.6. The application of the requirements of these Standards shall be in accordance with the graded
approach and shall also conform to any requirements specified by the regulatory body. Not al the
reguirements of these Standards are relevant for every practice or source, or for al the actions

specified in para. 3.5.

(shall)
36

35




3.17. The following practices are deemed to be not justified:

(a) Practices, except for justified practices involving medical exposure, that result in an increase in
activity, by the deliberate addition of radioactive substances or by activation?, in food, feed,
beverages, cosmetics or any other commodity or product intended for ingestion, inhalation or
percutaneous intake by, or application to, a person;

(b) Practices involving the frivolous use of radiation or radioactive substances in commodities or in
consumer products such as toys and personal jewellery or adornments, which result in an increase in
activity, by the deliberate addition of radioactive substances or by activation?,

(c) Human imaging using radiation that is performed as aform of art or for publicity purposes.

23 This requirement is not intended to prohibit those practices that may involve the short term
activation of commodities or products, for which there is no increase in radioactivity in the

commodity or product as made available.

3.17

€Y

(b)

(c)

23( )
Schedule |

EXEMPTION AND CLEARANCE

CRITERIA FOR EXEMPTION

I.4. For radionuclides of natural origin, exemption of bulk amounts of material is necessarily
considered on a case by case basis®® by using a dose criterion of the order of 1 mSv in ayear,
commensurate with typical doses due to natural background levels of radiation.

60: Material containing radionuclides of natural origin at an activity concentration of less than 1
Bag/g for any radionuclide in the uranium decay chain or the thorium decay chain and of less than 10
Bag/g for 40K is not subject to the requirements in Section 3 for planned exposure situations (para.
3.4(a)); hence, the concept of exemption from the requirements of these Standards does not apply for
such material.




1.4
1mSv

60(

3.4(a)

60

bulk amounts of

1Bg/g

K-40

10Bg/g

10




NORM

CNSC 3 NSCA
4
NORM NSCA
NORM
70 Bg/g NORM
5 NSCA
NORM

Application

2 (1) Subject to subsection (2), these Regulations apply generally for the purposes of the
Act.

2(1) (2) Nuclear Safety and Control Act

3 Canadian Nuclear Safety Commission
4 Nuclear Safety and Control Act
5 Radiation Protection Regulations

11
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Hazardous Waste Regulation

6 Canada Occupational Health and Safety Regulations
7 Radiation Emitting Devices act Radiation Emitting Devices Regulation
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8
Note: Explosives are regulated by the Explosives Act, and radioactive materials are
regulated by the Nuclear Safety Commission. Such materials are not considered waste and

cannot therefore be hazardous waste.

Schedule 3 of the HW Regulation prohibits disposal of some types of hazardous wastes in a

secure landfill. In summary, these are: « radioactive wastes

8 Hazardous Waste Regulation Guide
9
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1. 2. 2 NORM 10

Health Canadal! NORM
NORM
2 2011
CNSC AECB
NORM
CNSC NORM
NORM
FPTRPC NORM
CNSC
NORM 13 FPTRPC
NORM
1995 8 western canada NORM
1995
NORM
M
1.3 3.3.1

Mineral Extraction and Processing
Oil and Gas Production
Metal Recycling
Forest Products and Thermal-Electric Production

10
11

12 Canadian Guidelines for the Management of Naturally Occurring Radioactive Materials (NORM)  Revised 2011 Canadian

NORM Working Group of the Federal Provincial Territorial Radiation Protection Committee

13 Health Canada

14



Water Treatment Facilities

NORM

a)

b)

0.3mSvly

c) NORM

d)

NORM

e)

5 mSv/a

Tunnelling and Underground Workings
3.3.1 6

- NORM
Initial Review
0.3mSvly
Radiation Dose Assessment
NORM 1.0mSvly

NORM Management Classification
NORM

Dose Management

1 mSv/a

Radiation Protection Management

5 mSv/a

5 mSv/a

CNSC

15



NORM

5 mSv/a

Periodic Review

16
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2014 NORM
15 NORM
NORM 3
CNSC 16
IAEA SSR- 10
NORM
Ra-226 0.37GBgq/

Health Canada

NORM
NORM

NORM

NORM

14

70Bqg/g

Cody Cuthill

17

Pb-210

web site

14 NORM Natural Radiation Management South America Conference. 24-25/09 2014

15

NORMTEC

16 packaging and Transport of Nuclear Substances Regulations (PTNSR)
17 Nuclear Non-proliferation Import and Export Control Regulations (NNIECR)
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19 87.17 7.25
NORM

7.18 Application

(1) This Division applies to all sources of ultrasonic energy, non-ionizing and ionizing
radiation, including radiation sources governed by the Nuclear Safety and Control Act
(Canada), except as otherwise determined by the Board.

(2) This Division does not apply to medical or dental radiation received by a patient, or to

natural background radiation, except as specified by the Board.

NSCA

web site (naturally occurring

radioactive materials NORM)
19 BC Occupational Health and Safety regulations

21




7.20(1)

0.15p1Sv/h

7.19 20mSv

Scope of application

2.1 This Occupational Health and Safety Regulation applies to all employers, workers and all
other persons working in or contributing to the production of any industry within the scope of Part

3 of the Workers Compensation Act .

20

Radiation Protection Services (RPS)
RPS is a division of the provincial BC Centre for Disease Control. It works closely with interested
parties, including employers, citizens groups, associations, and the general public, on matters of
all types of radiation, such as radiofrequency, microwave, ultraviolet, laser, ultrasound, and
ionizing radiation, as they pertain to public and worker safety.

(RPS)
RPS

20

https://lwww.worksafebc.com/en/law-policy/occupational-health-safety/searchable-ohs-re
gulation/ohs-guidelines/guidelines-part-07

22




2 NORM

"naturally occurring radioactive materials management” means activities and operations
associated with controlling or discharging naturally occurring radioactive materials that exceed
the limits specified in Tables 5.1, 5.2 or 5.3 of the Canadian Guidelines for the Management of

Naturally Occurring Radioactive Materials (NORMSs),

NORM NORM 515253
-
NORM
FPTRPC
Gary Hughes Mr. Coddy Cuthill
NORM NORMTEK
22 Radiation source
NORM

Definitions 1 In this Act,
(p) “radiation source” means a device or substance that emits radiation, but does not include a
device, substance or other thing that is subject to the regulations under the Nuclear Safety and

Control Act (Canada);

()

23

(Schedulel Tablel)

21 Waste Discharge Regulation 2016 (Environmental Management Act )
22 Radiation Protection Act 2010
23 Radiation Protection Regulation 2003

23




(Schedulel Tablel)
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radiation
equipment NORM
Dose limits

3(1) An owner of ionizing radiation equipment must ensure that the effective dose received by

and committed to a person described in column 1 of Table 6 during a period set out in column 2

of that table is as low as is reasonably achievable with economic and social factors taken into

consideration and does not exceed the effective dose set out in column 3 of that Table.

Table6

24 web site

https:/imww.labour.gov.on.ca/english/hs/topics/radiation.php
https://www.ontario.ca/fag/what-hazardous-waste
25 The radiation health and safety regulations, 2005
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Radioactive substances
NORM

Radioactive substances
84(1) Subject to The Radiation Health and Safety Act, 1985 and The Radiation Health and

Safety Regulations, where a radioactive substance or a device containing a radioactive

substance is handled, used, stored or disposed of, an employer:

(a) in consultation with the committee, the representative or, where there is no committee or

representative, the workers, shall develop safe work practices and procedures to handle, use,

store and dispose of radioactive substances or devices containing radioactive substances; and

(b) on request, shall make available to the committee, the representative or the workers any

licence issued to the employer pursuant to the Atomic Energy Control Act (Canada).

(2) An employer shall ensure that the safe work practices and procedures developed pursuant to

clause (1)(a) are implemented.

26 The Occupational Health and Safety Regulations, 1996
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84(1)
1985

(@)

(b)

2) (@)

¢ A 27
& 4 -
28

X NORM

50mSvly 5mSvly Schedule

2. Subject to section 3, this Regulation applies to every owner, employer, supervisor and worker
at a workplace where,

(@ an X-ray machine is present or used; or

(b) an X-ray source that is not an X-ray machine is present or used, if the X-ray
source is capable of producing an air kerma rate greater than 1.0 microgray per hour at any

accessible point outside its surface. R.R.O. 1990, Reg. 861, s. 2.

2. 83 @X (b)X X
1L6/h
29 NORM
NORM

“hazardous waste” means a waste that is a,
(h) radioactive waste, except radioisotope wastes disposed of in a landfilling site in

accordance with the written instructions of the Canadian Nuclear Safety Commission,

27 web site
https://www.labour.gov.on.ca/english/hs/topics/radiation.php
https://www.ontario.ca/fag/what-hazardous-waste

28 REGULATION 861 X-RAY SAFETY

29 Environmental Protection Act R.R.O. 1990, REGULATION 347 GENERAL - WASTE

MANAGEMENT

26




“radioactive waste” includes,

(a) a mixture of radioactive waste and any other waste or material, and

(b) a waste derived from radioactive waste, unless the waste that is derived from the
radioactive waste is produced in accordance with an environmental compliance approval that
states that, in the opinion of the Director, the waste that is produced in accordance with the

approval does not have characteristics similar to the characteristics of radioactive waste;

(h)CNSC

(b)

30

NORM

Under Ontario law (Regulation 347), hazardous wastes include:

Radioactive wastes
Includes those wastes that are not under the jurisdiction of the Canadian Nuclear Safety
Commission (e.g. Naturally Occurring Radioactive Material).
Regulation 347 CNSC
NORM

NORM
Cody Cuthill
NORM

30 https://www.ontario.calfag/what-hazardous-waste

27




s1 2013 NORM

In order to establish appropriate waste management options, wastes must be properly identified
and characterised. While re-use and other beneficial uses for wastes are encouraged, wastes
proven to meet criteria established by the Department of Environment and Local Government*
may be discharged to the environment in accordance with applicable approvals and permits as
well as provincial and federal regulations.

* These are a set of criteria based on information assembled from a variety of sources including:
a) Health Canada’s Guidelines for Canadian Drinking Water Quality; b) CCME’s Soil Quality
Guidelines for the Protection of Environmental and Human Health; ¢) CCME’s Canada Wide
Standards for Petroleum Hydrocarbons in Soil; and d) Health Canada’s Canadian Guidelines for

the Management of Naturally Occurring Radioactive Materials.

NORM ( ) d NORM Health Canada  NORM

31 Responsible Environmental Management of Oil and Natural Gas Activities in New
Brunswick (2013)

28




1. 2 4 NORM

NORM
32
Unity Salt Cavern 33
Tervita 1997 NORM
70Bg/g NORM

- NORM

Melvill Salt Cavern 34
Plains Environmental 2013 NORM
Plains Environmental web site
NORM

http://nuclearsafety.gc.ca/eng/resources/fact-sheets/naturally-occurring-radioactive-material

.cfm

http://www.tervita.com/solutions/challenge/waste-management-and-disposal/caverns-and-o

il-field-waste-disposal
34 http://plainsenvironmental.com/

29



- NORM

Silverberry Landfill

2002 2012 35
0.6m 60mm
36(2014)
Health Canada
2
0.3mSvly
NORM  70Bq/g Ra-226 5Bg/g
NORM 1/4

BC Environmental Assessment Act

35 https://www.ceaa-acee.gc.ca/050/documents/p80120/104954E . pdf
36

https://a100.gov.bc.ca/appsdata/epic/documents/p184/d39242/1438897476889 ILWkVDhB
Lw2InM5h08bpmCLNLLjJLBWGLH2dvQ28ssvZSMLc8s7Ys!217898076!1438884097949.pdf
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Cody Cuthill

2. 5
NORM Health
Canada
3 -
NORM -
NORM 3
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Nuclear Safety and Control Act

NORM

-NORM
-70Bqg/g
NORM
(
) NORM
(Radiation
Protection Regulations) NORM
(Canada Occupational Health and
Safety Regulations
y Red ) NORM
(Radiation Emitting Devices Act)
X
NORM
15
(Radiation Emitting Devices Regulation)
NORM
NORM
NORM

NORM

NORM
Health Canada
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NORM

NORM

CNSC

NORM

NORM
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NORM

NORM NORM X

o

NORM NORM NORM
o
=<

NORM
1

o 2 NORM NORM

NORM

NORM

NORM
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NORM

Commonwealth Act of Parliament 1998

(ARPANSA)37
38 39 ARPANSA
RPS 40 RPS NORM
RPS-15 NDRP Mining
Code RPS

National Directory for Radiation Protection NDRP

RPS-6 41
Code of Practice and Safety Guide on Radiation Protection and Radioactive Waste
Management in Mining and Mineral Processing Mining Code

RPS-9

RPS No. 2 : Safe Transport of Radioactive Material. (2008).
RPS No. 2.1 : Safety Guide on Safe Transport of Radioactive Material , (2008).

42

RPS-6 NDRP
1mSvly 20mSvly(5 ) 50mSvly -

37 Australian Radiation Protection and Nuclear Safety Agency

38 Australian Radiation Protection and Nuclear Safety Act 1998

39 Australian Radiation Protection and Nuclear Safety Regulations 1999

40 Radiation Protection Series (RPS)

4 Australian Health Ministers' Conference (AHMC)
http://www.arpansa.gov.au/publications/codes/rps6.cfm

42 Mineral Sand
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Division 1—Exemptions

38 Prescribed dealings (source licence)

Division 1—Exemptions
38 Prescribed dealings (source licence) 38
(6) Also, the CEO may declare, in writing, on a case by case basis, that:
(a) a dealing that is not described in an item in the table in clause 1 of Schedule 2 is a
dealing involving:
(iii) naturally occurring materials; or
(b) an assessment of the magnitude of individual doses, the number of people exposed, and

the likelihood that potential exposure will actually occur, justify the dealing being exempt.

36



(6) (may)
() (iii)
(b)

ARPANSA NDRP
RPS-6 43 NORM

NORM RPS-15
NORM

NDRP
Exemptions will be granted for practices (generally expected to be dealings involving quantities of
naturally occurring radioactive materials) resulting in individual doses up to 1ImSv per year on the basis
of an assessment to be agreed between the operator and the Authority that the radiation protection is
optimized. Such an exemption may be subject to monitoring and reporting conditions to ensure that basis

for the exemption remainsin place.

ImSv NORM
il
(may)
ARPANSA
RPS-6 RPS-6 14
RPS-6 NDRP

Schedule 5.1
(@) (b) (©) (d)
Schedule 5.2
(a) 40kBq Am-241
(b)

43 National Directory for Radiation Protection
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(©)

(d) 74GBq H-3
(e)
(f) 20cm 5pG/h
(9) 750MBq Ni-63 20GBq H-3
(h) Kr-85
Co-60 Sr-90 Cs-137 Ra-226 Am-241
(kBq) 200 80 200 20 40
HE

Mining Code RPS-9
Mining Code
2005 ARPANSA

Environment Protection (Nuclear Codes) Act 1978

NORM

Mining Code
2.3 APPLICATION
2.3.1 The provisions of this Code apply to the mining and processing of ores for the
production of uranium or thorium concentrates, and the separation of heavy minerals from
mineral sands ore.
231

2.3.2 'The relevant regulatory authority (see Annex A) may direct that this Code be applied,
in whole or part, to other mining and mineral processing operations that have the potential
to produce significant occupational radiation exposures, or to generate waste having the
potential to cause a significant increase in the radiological exposure of members of the
public or the environment and which would therefore require specific management. These
operations may include:

(@) the mining and processing of other minerals that adventitiously contain uranium or
thorium or their decay products; and

(b) processes which lead to the production of waste not usually regarded as radioactive, but
which contains naturally occurring radionuclides.’

232 A

38




(may) may
(@)
(b)

Mining Code 2.4
(a) the source of radiation exposure is inherently safe; and
(b) doses to members of the public and workers from the operation are acceptably low; and
(c) the collective effective dose to members of the public arising from the exempted parts of
the operation does not exceed 1 person-Sv per year.
@)
(b)
(©) Sv

IAEA 1Bq/g
3.5.1

Mining Code 3.5.1
If the activity concentration (head-of-chain or individual activity concentration
for radionuclides of natural origin) exceeds 1 Bqg/g, the relevant regulatory
authority should decide on the extent to which the Code should be applied, using
a graded approach proportionate to the risk.
1Bq/g

should

Mining Code
NDRP -
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Mining Code
2.9 APPROVALS AND AUTHORISATIONS

2.9.5 The relevant regulatory authority must be informed of any proposal for significant
changes to an operation to which an approved Radiation Management Plan or Radioactive
Waste Management Plan applies. The relevant regulatory authority may, on receipt of such
notification, direct that a new Radiation Management Plan and/or Radioactive Waste
Management Plan or part thereof must be submitted, and that those changes must not be
brought into operation without authorisation.
295

(must)

may

(may)
2.9.6 The operator must review the Radiation Management Plan and the Radioactive Waste
Management Plan, and submit any revised plans for approval, at intervals determined by

the relevant regulatory authority.

296
(must)
NDRP -
ARPANSA IAEA

DS45944 ARPANSA 45

DS-459
1Bqg/g 1Bg/g
1mSvly 1mSvly

44 Management of Radioactive Residues from Uranium Production and Other NORM
Activities.
45 Mining-Code
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46 Part3
Nuclear Action
47 Nuclear Action 22 NORM
Nuclear Action  NORM Mining
Code NORM

(1) In this Act:
nuclear action means any of the following:

(d) mining or milling uranium ore;

(e) establishing or significantly modifying a large-scale disposal facility for radioactive

waste,

(1)

(d)

46 Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
47 Subdivision E—Protection of the environment from nuclear actions
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(€)

2016 12 15 ARPANSA

Reference Level -

Rn-222 200Bqg/

Rn-222 1000Bqg/
20mSvly
10mSvly
10mSvly
1mSvly

U-238 Th-232 1Bqg/g K-40 10Bg/g
legacy
U-238 Th-232 1Bqg/g K-40 10Bg/g

48 Guide - Radiation Protection in Existing Exposure Situations
http://www.arpansa.gov.au/publications/drafts/dr_existingexp.cfm
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I. 3. 2 NORM

ARPANSA 2008 NORM
RPS-15 49
NORM %0
NORM
NORM
2004 NORM
ARPANSA
ARPANSA NORM
NORM NORM
NORM
Graded Approach
b F -
13 NORM
NORM

Legacy site

2.1 OIL &GAS INDUSTRY

2.2 BAUXITE/ALUMINIUM INDUSTRY

2.3 PHOSPHATE INDUSTRY

2.4 METAL EXTRACTION AND PROCESSING

2.5 COAL EXTRACTION AND ELECTRICITY GENERATION

49 SAFETY GUIDE Management of Naturally Occurring Radioactive Material (NORM) Radiation

Protection Series Publication No. 15 (RPS15) August 2008. Radiation Health Committee
50
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2.6 IRON AND STEEL PRODUCTION

2.7 MINERAL SANDS AND RARE EARTHS

2.8 DOWNSTREAM PROCESSING OF MINERAL SANDS
2.9 SCRAP METAL RECYCLING

2.10 WATER TREATMENT

2.11 THE BUILDING INDUSTRY

2.12 UNDERGROUND MINING AND TUNNELLING

2.13 GEOTHERMAL ENERGY GENERATION

NORM

- NORM
a) Notification by Operator Identification by
Regulator
NORM
b) Screening Assessment
NORM

3
NORM
1Ba/g
1mSvly exclusion
NORM
NORM
c) NORM NORM Management Plan
NORM
NORM NORM
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d)

5 mSvly

Dose Management

1 mSvly
20 mSvly
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2015 NORM 51 Jim
Hondros 52 NORM
NORM
Mining Code
IAEA NORM
> ARPANSA
> 53 Nuclear Action
Nuclear Action ( )
>
> NORM -
> NORM
>
v
v" ARPANSA Mining Code Transport Code
Hondros - NORM
web site

51 NORM Natural Radiation Management Asia-Pacific Conference. 9-10/06 2015

52 ARPANSA
53 Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
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- NORM

Hondros 2014 54

54 NORM & Natural Radiation Management Asia-Pacific Conference. 9-10/06 2015
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Radioactive materials Radioactive

substance 55
NORM
Radiation Safety Act 1999 Schedule 2 Dictionary

radioactive material means material that spontaneously emits ionising radiation as a result of the
radioactive decay of aradionuclidein it.

Radioactive Materials

radioactive substance means radioactive material (whether or not it is sealed)—
(a) containing more than the concentration or activity of aradionuclide prescribed under aregulation; or

(b) prescribed under a regulation to be a radioactive Substance.

Radioactive substance Radioactive materials
@)
(b) Radioactive substance

56 Schedule 2 U-nat Th-nat 1Bqg/g
1000Bq -
NDRP -
Radiation Safety Regulation 2010
Department of Natural Resources and

Mines NORM NORM 57

%5 Radiation Safety Act 1999

56 Radiation Safety Regulation 2010

57 Guideline for management of Naturally Occurring Radioactive Material (NORM) in
metalliferous mines. Mining and Quarrying Safety and Health Act 1999 July 2014,
Version 1.0
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Radiation Safety Regulation 2010 NORM

Radiation Safety Regulations 2000 Part9

20mSvly 5 1mSv/

) | somsviy( ) LSy ( T
150mSv/y 15mSvly 15mSvly
500mSv/y - -

(1cm?) 500mSv/y 50mSvly 50mSvly

(

)
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Radiation Control Act 1990
NORM

100Bqg/g U-nat Th-nat 40000kBqg
NDRP - -

Radiation Control Act 1990 Definitions
"radioactive substance" means any natural or artificial substance whether in solid or liquid
form or in the form of a gas or vapour (including any article or compound whether it has or
has not been subjected to any artificial treatment or process) which emits ionising radiation
spontaneously with a specific activity greater than 100 becquerels per gram and which
consists of or contains more than the prescribed concentration of any radioactive element

whether natural or artificial;

100Bg/g

Radiation Control Regulation 2013
58 U-nat Th-nat

Group 4 40000 Bq
Partl.5
il+ A2 + A3 + Ad >1 Al A4 kBq
40 400 4000 40000
Radioactive Ore 0.02

% 0.05 0.02 0.05( %)

1 Partl.4

NDRP -

58 A1 A4
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Radiation Control Regulation 2013 Schedule 5
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Radiation Act 2005
NORM
NORM NORM

Radiation Act 2005 3
radioactive material means—
(a)_any material that spontaneously emits ionising radiation that—
(i) has an activity concentration equal to, or greater than, the amount prescribed by the

regulations; and

@)
(i)

Radiation Regulations 2007

Schedule 1 NDRP U-nat Th-nat 1Bg/g
1000Bq -
Schedule 2 Table A
Table B NDRP -

Radiation Act 2005 Victorian Governmental Gasette No. S 112
Monday 2 April 2012 59 Co-60
Ra-226 5 20-200kBq Ni-63 H-3

Am-241

VIPER JET ENGINE X

o ESSO
ESSO Ra-226 Ra-228 10Bqg/g

5 EXEMPTIONS FROM THE REQUIREMENT TO HOLD A MANAGEMENT LICENCE

54




> EPA
> EPA

> 2m

o ESSO

ESSO

> 6 |/ Ra-226 3

» Ra-226 20Bg/L 5Bqg/L

© GIPPSLAND WATER

Gippsland Water Ra-226 Ra-228 10Bq /g

ESSO
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Radiation Regulations 2007
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60

201581

NORM

Radiation Protection and Control Act 1982

radioactive substance means a substance occurring naturally or artificially produced (whether solid,

liquid or gaseous) which consists of or contains any radioactive element or compound whether natural or

artificial and includes any device or thing that contains such a substance;

NDRP 35kBg/kg
1 U-nat Th-nat Group 4
5000 Bq Partl.6
7
AL AZ A3 A% Al kBq
5 50 500 5000
Radiation Protection and Control (lonising
Radiation) Regulations 2015 NDRP

Radiation Protection and Control (lonising Radiation) Regulations 2015 2

20msvly 5 20mSvly 10 ImSvly

( ) 50mSv/y( ) 50mSvly(5 )

60 Radiation Protection and Control Act 1982
61 Radiation Protection and Control (lonising Radiation) Regulations 2015
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150mSv/y 15mSvly

500mSvly —
(1ecm?) 50mSvly 50mSvly

_ _ (
)
62
web 63 NORM
200364 NORM

web site
The Radiation Protection and Control Act 1982 (RPC Act) applies in circumstances where
such concentrations of NORM meet the definition of a ‘radioactive material’ in the Radiation
Protection and Control (Transport of Radioactive Substances) Regulations 2003.
2003 NORM
1982

Act1982 Radiation Protection and Control (lonising
Radiation) Regulations 2015

Radiation Protection and Control (lonising Radiation) Regulations 2015
122—Prohibition on selling consumer product
A person must not sell a consumer product.
122-

Consumer product
consumer product means a device, article or thing that contains a radioactive substance and
is designed and constructed for personal or domestic use and not for use during the course of

employment or the carrying on of any occupation, but does not include an ionisation

62 Part 5 Disposal of radioactive material and radiation apparatus and abandoning of
radiation sources

63 http://www.epa.sa.gov.au/environmental_info/radiation/mining_and _mineral_processing/NORM

64 Radiation Protection and Control (Transport of Radioactive Substances
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chamber smoke detector approved by the Minister;

59




LS
LR

NORM 30Bqg/g
Vv Th-nat U-nat
0.004MBq 4kBqg

Radiation Safety (General) Regulations 1983
5. Radioactive substances for purposes of Act
(1) Subject to thisregulation —
(@ a natura radioactive substance of an equivalent specific radioactivity not exceeding 0.03
megabecquerel per kilogram;
(b) a quantity of a radioactive substance specified in the second column of Schedule V which does not
exceed the maximum quantity specified opposite to that radioactive substance in the third column of that
Schedule;

(c) a quantity of a radioactive substance not specified in the second column of Schedule V, which does

not exceed 0.004 megabecquerel;

(d) apersonal timekeeping or other approved device containing radioactive self luminous elements, which
device —

5.

1)

@ 0.03 Bg/kg

(b) \Y%

(©) Y% 2 0004  Bq

(d)

Radiation Safety (General) Regulations 1983  Schedule |

5 20mSv/y 5 1mSv/y
1 50mSv
1 50/12 2mSv/y 1 5mSv
Sy ICRP

pub.68 (ALI) 1/20 | 20paSv/h 7
100mSv/y 2501V
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65 NORM

24
24
Hondros NORM
NORM web site66
- (NORM-1)
(NORM-2) (NORM-3) (NORM-4) (NORM-5)
(NORM-6) (NORM-7)
5mSvly Controlled area 15mSvly
Restricted Area
(NORM-6)
NORM
67
68
16.26
10/2 9/30 9/30 8 should
NORM
NORM
should

65 Radiation Safety (General) Regulations 1983

66 How is radiation safety regulated in Western Australia?
http://www.dmp.wa.gov.au/Safety/How-is-radiation-safety-9686.aspx

67 Mine Safety and Inspection Regulations 1995

68 Radiation Safety Act 1975
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NORM-6

2.1 Summary

Annual reports should be submitted within eight weeks after the end of each reporting

period. In exceptional circumstances, the appropriate authority may grant an extension.

8

FRATEE AT CEmAH AN PrATAEISER o m e (1

LR T R
TEERTRERE SRS PEant s jNCAN Ty

L B T LT R S S

|

-
'
Wepianrreg R T LT wEEEEETAE LETEERIT L
LI o R wyliiing
[LT=31 BLTE e (LT B fminaimg|
ey - o — N EmE e o]
dmed iy e o e i 2 o — i B
R L L 7 e . -
L o o

By’ S Tl mg ipgITwE o I i
LT T ] P e e ]

N P e
W g g BUHE T L
e " — i ER TR WA T ey Sk e e
S A [ SN L I ] J I.-.E--_.I.r
[ LR = T
——— B me S i e p——
T Em g L -
S e
EEEY A T
e i

- NORM

62




- NORM
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LERS

RADIATION PROTECTION ACT 2016 in force
RADIATION PROTECTION REGULATIONS 2012 in force

69 -

NORM

Radiation Protection act 2016
6 Radiation source
(1) A radiation source is:
(a) a thing that may emit ionising radiation; or
(b) a thing prescribed by the Regulations that may emit non-ionising radiation.
(2) A radiation source can be radioactive material or a radiation apparatus.
(3) Radioactive material is material that:
(a) spontaneously emits ionising radiation as a consequence of nuclear transformations; and
(b) has or exceeds the activity or activity concentration prescribed by the Regulations.
(4) A radiation apparatus is an apparatus that:
(a) produces radiation when energised; or
(b) is, if assembled or repaired, capable of producing radiation when energised.
6.
)
(@)
(b)
)
3
(@)
(b)
4
(@)
(b)

69 Australian National Directory for Radiation Protection
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NORM
NORM

Radiation Protection act 2005
6. Meaning of *'radiation source"
(1) A radiation source is athing that emits or may emit radiation.
(2) A radiation source can be radioactive materia or aradiation apparatus.
(3) Radioactive material is material that spontaneously emits ionising radiation as a consequence of
nuclear transformations.
(4) A radiation apparatus is an apparatus that —
() produces radiation when energised; or
(b) is, if assembled or repaired, capable of producing radiation when energised.
6.
D
@)
(©)
4 @ (b)

Radiation Protection act 2006
8 Meaning of radiation and ionising and non-ionising radiation
(1) For this Act, radiation is a phenomena caused naturally, or created artificially, that is—( )
9 Meaning of radiation source etc

(1) A thing isaradiation source if it emits or may emit radiation.

D

D
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I. 3. 4 NORM
4,248.28 656.5

intermediate
70

100 web

site

o NORM

ARPANSA -
© NORM ARPANSA RPS-15

> NORM

o NORM
NORM

o NORM

o intermediate
100

70 http://www.radioactivewaste.gov.au/need-facility
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Mining Code

X
Mining Code
Mining Code
NORM
NORM
ARPANSA
- NORM
NORM
Graded Approach
13
NORM
NORM
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NORM

NORM

NORM

NORM

NORM

NORM

NORM

NORM

NORM

NORM

NORM
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>2016 11 17 14:00 16:30

v A A A
v

Gary Hughes ™

Matthew Rogerson

NORMTek  Cody Cuthill CEO
>
NORM
NORM
NSCA NORM
QL. NORM
IAEA NORM
X NORM
* Hughes NORM
FRTRPC
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NORM 1mSv

NORM
NORM
NORM
Q2. NORM
Nuclear Safety and Control Act NSCA 70Bqg/g
NORM
NORM 0.3Bg/g
NSCA 70Bg/lg NORM
CNSC
NORM
NORM 0.3Bg/g NORM
Q3. 10Bg/g 10,000Bq NSCA
NORM
NORM NSCA
NSCA
NORM
Q4. NORM
NORM
NORM
BC BC Waste Discharge
Regulation NORM
Alberta Energy
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Regulator Alberta Environment

Q5. NORM 1mSv/
NORM 1mSv/
1mSv
Q6. NORM
NORM
NORM
NORM
Q7. IAEA BSS 2014 NORM
NORM 0.3Bg/lg IAEA
1ImSv
NORM 1mSv
Q8. IAEA BSS 2014 Graded Approach
NORM
NORM
NORM
Q9. NORM ( )
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NORM IAEA
Safety Standards TS-R-1 Regulations for the Safe Transport of Radioactive Material

NORM
NORM
Q1o0. NORM
NORM
Q11. ““Hazardous Waste Regulation Guide””
Guide
Schedule 3
NORM
NORM
disposal
NO
NORM NSCA Hazardous Waste Regulation
Guide
Q4 NORM NORM
Waste Control Regulation
BC BC Waste Discharge Regulation
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Q12.

Q13.

Q14.

Q15.

Q16.

NORM
NORM
NORM
Q13
NORM
Occupational Health and Safety Regulation
NORM 5mSv/
5mSv/ CNSC
20mSv/
IAEA DS459 NORM
DS459
Cuthill IAEA NORM
NORMTek
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HE NORM

Q1.

Q2.

Q3.

NORM
NORM
Q14
1mSv
NORM
NORM
NORM
NORM
NORM NORM
NORM
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NORM

Q4.

Q5.

Q6

Q7.

Q8.

Qo.

72

NORM NORM
1mSv
NORM
NORM
Q3
. NORM
NORM NORM
NORM
NORM
NORM
NORM
NORM
NORM
72
1mSvly 1mSvly
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() Occupational Health and Safety Regulation Alberta
Regulation 62/2003
() Radiation Protection Act (Revised Statutes of Alberta 2000
Chapter R-2)
Radiation Protection Regulation Alberta Regulation 182/2003

()
() Waste Control Regulation Alberta Regulation 192/1996

FRTRPC

www.hc-sc.gc.ca/ewh-semt/radiation/fpt-radprotect/index-eng.php#a4

BC

1) BC OHS 720 1
Health
Canada NORM
51 52 53 0.15
KSv/h
1. BCOHS 87.20(2)

2. BCOHS 554 2

a)
b)
c)
d)
e)
f)

3. BCOHS 719 3 CNSC G-129

ALARA
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4. BC OHS

b)

NORM

/ m3
d)

Pb-210
f)

5. BCOHS

ALARA

553 1 a
15uSv/ h 150nSv
LLRD's -
Ra226 Pb210 0.05Bq
100cm?2 1Bq/cm2
- NORM UDRL
UDRL NORM Ra-226
UDRL 0.3Bq/g
200Bq/ m3
553 1
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6. BCOHS 7.25 10
10
1.0mSv/
7. BC BC Waste Discharge Regulations
NORM UDRL NORM
CNSC NORM
70Bq/g
70Bqg/ g
NORM NORM
o —NORM
. NORM
Q10 NORM  NORM
NORM
Table 5.1 5.2 Ba/g
Bq
5.3
0.3mSv
NORM
o oSv/ mSv/

1mSv/
§2.4.2
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NORM

ICRP 0.3mSv
0.3mSv
0.3mSv
1. 0.15uSv
2. 51 Bg/g Bg/L Bg/m3
3. discrete sources 5.2
4. NORM 5.3 Bg/cmz?
0.3mSv NORM
51 52 53
NORM
1
1
70Bq/g IAEA-GSG-1
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NORM

NORM

NORMtek NORM

NORM
NORM
NORM

NORM

NORM
NORM 15 NORM
NORM
IAEA
NORM
NORM

81




Radiation Protection Regulation Alberta Regulation 182/2003
16 1 "No person shall mix hazardous waste with any solid or liquid for the

primary purpose of dilution or of avoiding the requirements of this Regulation.”

Alberta Regulation 192/1996
WASTE CONTROL REGULATION  Alberta Regulation 192/1996

Dilution or division

16(1) No person shall mix hazardous waste with any solid or liquid for the primary
purpose of dilution or of avoiding the requirements of this Regulation.

(2) No person shall divide a hazardous waste for the purpose of avoiding the

requirements of this Regulation.

16(1)

(2)

NAC 1999 CEPA

CEPA

6 NORM
Domestic Substance Domestic Substance List (DSL) 1984
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1 1 1986 12 31
DSL
http://publications.gc.ca/site/eng/280464/publication.html 83.3.6
DSL
Q111mSv/
NORM
1mSv
1mSv
ALARA
CEO
Q12 NORM IAEA DS459
(5.4)
0.3mSvly
81.3

NORM

NORM
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@

(b)

(©

0.3mSv
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1. &, 2
.7 i ARPANSA

29 1 11 10 00 11 45
ARPANSA Australian Radiation Protection and Nuclear
Safety Agency
619 Lower Plenty Road, Yallambie VIC 3085, Australia

ARPANSA Ryan Hemsley, Marcus Grzechnik, Stephen long, Fiona Charalambous, Geoffrey A.

Wiliams
5
JANUS 3
Q1 NORM
ARPANSA GSR Part3 1AEA
BSS
Q2
Q3 Australian
Radiation Protection and Nuclear Safety Regulations 1999
Uranium-natural 1Bqg/g
1mSvly 5 20mSvly
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RPS-9 Mining-Code NORM
RPS-15
Q4
Q5 NORM exclusion exemption
IAEA BSS
Unconditional Exemption
(Conditional Exemption) (Regulation)

For NORMal exposure situations, it is usually unnecessary to regulate
materials with radionuclides of natural origin below 1 Bqg g-1. Under these
conditions, it can be anticipated that doses to members of the public are unlikely to
exceed about 1 mSv a-1 (IAEA, 2004a).

(Conditional Exemption)

Q6 1Bqg/g 1Bqg/g
NORM

Q7 NORM ImSv/

RPS-1
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RPS-1
RPS-1

Recommendations for limiting exposure to ionizing radiation (1995) (Guidance

note [NOHSC:3022(1995)]) and National standard for limiting occupational exposure to

ionizing radiation [NOHSC:1013(1995)] 1mSvly 20mSvly
Q8 NORM 1mSv/
BUNBURY
TechDoc
Q9 NORM
ARPANSA Web FAQ
Q10IAEA BSS 2014 NORM
RPS-1

73

3 Guide - Radiation Protection in Existing Exposure Situations

web site

http://www.arpansa.gov.au/publications/drafts/dr_existingexp.cfm
Reference Level
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Q11 IAEA BSS 2014 Graded Approach

Q5
3 Unconditional Exemption
(Conditional Exemption) (Regulation)
DS459
DS459
Q12NORM ( )
RPS-2
NORM
Safe Transport of Radioactive Material

Q13NORM
legacy
U-238 Th-232 1Bqg/g K-40 10Bqg/g
Rn-222 200Bqg/
Rn-222 1000Bqg/
20mSvly
10mSvly
10mSvly
1mSvly
U-238 Th-232 1Bqg/g K-40 10Bq/g
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Q14NORM
NORM
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Q16 NORM
NORM Web URL

RPS-16

Predisposal Management of Radioactive Waste (2008)

Q171AEA 2016 DS459 NORM

DS459
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Dr. Wiliams IAEA

Chairman

RPS-9 Mining-Code

WASSC Waste Safety Standards Committee

Q18
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Q19
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29 1 11 14 00 15 30
Department of Health

50 Lonsdale Street, Melbourne.

Brad Cassels, Neil Wain 2
JANUS 3

Q1 NORM

IAEA BSS

Victorian Radiation Act 2005 Victorian Radiation
Regulations 2007

74

74

Victorian Radiation Act 2005 Gasette
Q6
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Q2

Q3

Q4

Q5

Q6

Radiation Act 2005 (the Act)
Department of Health and Human Services (DHHS) Victorian Radiation Act

ARPANSA Codes of Practice  Guidelines
ARPANSA NORM The
National Radiation Health Committee = Code Mining-Code
Guidelines Best Practice Codes
of Practice
Victorian Radiation Act 2005
NORM

Radiation Act (See 9(b))

NORM
DHHS NORM

1Bqg/g 1mSvly

Radiation Regulations 2005

Ba/g Bqg
Th-nat (incl. Th-232) 1 1000
U-nat 1 1000
3
NORM
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Q5
Act
Victorian Government Gasette Exemption

from Requirement to hold management licence Radiation Act 2005

75

Q7 NORM
DHHS
Q8 NORM
5 Mining code (2.3.1 2.3.2)
Mining Code

2.3 APPLICATION

2.3.1 The provisions of this Code apply to the mining and processing of ores for the production of
uranium or thorium concentrates, and the separation of heavy minerals from mineral sands ore.
2.3.2 ‘The relevant regulatory authority (see Annex A) may direct that this Code be applied, in
whole or part, to other mining and mineral processing operations that have the potential to
produce significant occupational radiation exposures, or to generate waste having the potential
to cause a significant increase in the radiological exposure of members of the public or the
environment and which would therefore require specific management. These operations may
include:

(a) the mining and processing of other minerals that adventitiously contain uranium or thorium or
their decay products; and

(b) processes which lead to the production of waste not usually regarded as radioactive, but
which contains naturally occurring radionuclides.’

231
232 A
(may) may
(a)
(b)
Radiation Act 2005
Radiation Regulations 2007 1mSvly
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Dr. Brad Northern Territory
ICRP Publication
ICRP

100 Bg/g 100
2013 [2013-52]).

: Radiation Control Regulation

Mines Department NSW EPA
Q9
NORM
NORM
NORM
DHHS NORM
NORM
30-50
Q10 Notification Identification
NORM
Q11 NORM
NORM
10-12 Bqg/g 76
76 10-12 Bqg/g Th-232

150-170 Bqg/g
ilmenite, zirconite
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150-170 Ba/g

NORM 5 Bg/g

Q12
NORM
DHHS

Northern Territory

Q13
Licence
DHHS
Q14NORM NORM Management Program
Q15 NORM
DHHS

Q16 NORM
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Radiation Act 2005 NORM

License NORM
Q3 Appendix
NORM
Bass Straight
NORM NORM
Q17 NORM
Codes of Practice
(Radiation
Management and Radioactive Waste Management Plans )
Q18 NORM NORM
NORM
Radiation Act 1mSv

Act

Am-241

Gasette Q6
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Q19

NORM

ARPANSA

incentive

OK

97




29 1 12 10 00 11 45
Environment Protection Authority
250 Victoria Square, Adelaide

Daniel Bdlifemine, David Kruss, Keith Baldry, 1

JANUS 3

Q1 NORM

SA

NORM SA
1982 Radiation Protection and Control Act 1982
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Q2

Radiation Protection and Control Act 1982

Radiation Protection and Control (lonising

Radiation) Regulation 2015

NORM
NORM

EPA NORM

EPA
Environmental Protection Act1995 NORM
NORM
NORM
NORM
EPA
NORM
NORM
>
>
>
1Bqg/g 1mSvly

Radiation Protection and Control (lonising Radiation) Regulation 2015
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35 kBq / kg
U-nat 5,000kBg Ra226 5kBq

Q3 3
NORM
NORM
>
>
>
EPA
1Bg/g 1mSvly IAEA DS459 Draft1377
Q4 Radiation Protection and
Control Act 1982 Radiation Protection and Control (lonising Radiation)
Regulations 2015 NORM
NORM

7
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Radiation Protection and Control Act 1982

EPA

Q5 web "The Radiation Protection and
Control Act 1982 (RPC Act) applies in circumstances where such concentrations of
NORM meet the definition of a “ radioactive material = in the Radiation Protection
and ContrQg3ol (Transport of Radioactive Substances) Regulations 2003. “

NORM NORM

NORM NORM U Th
Ra

Q2 78

Q6
NORM
NORM

3 2 3 10-15

> NORM

8 Radiation

Protection and Control (lonising Radiation) Regulations 2015 Partl 7-Application of
regulations to radioactive substances

35kBqg/kg
A1/5 A2/50 A3/500 A4/5000 1

Al A4 kBg U-nat Th-nat  Group4
5000kBq
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Q8 NORM
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RPS9 Mining Code
Q9 NORM
NORM
1000ppm U Th
1000Bq/g Ra
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1mSvly
Q10 NORM
NORM
Q11
ARPANSA RPS9.1 NORM
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EPA IAEA / ARPANSA / ICRP
Q12NORM NORM Management Program
1
4
Q13 NORM
Q14NORM
RPS-9 IAEA SSR-5
NORM
EPA
NORM
NORM
EPA
Q15 NORM NORM
NORM
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NORM Act 1982 &

NORM
Q16
Q17
79 Act1982 Radiation Protection and Control (lonising Radiation)

Regulations 2015

Radiation Protection and Control (lonising Radiation) Regulations 2015
122—Prohibition on selling consumer product
A person must not sell a consumer product.
122-

Consumer product
consumer product means a device, article or thing that contains a radioactive substance and is
designed and constructed for personal or domestic use and not for use during the course of
employment or the carrying on of any occupation, but does not include an ionisation chamber
smoke detector approved by the Minister;
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IAEA Mr. Rafael Garcia-Tenodrio, University of Seville, Spain
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IAEA NORM
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80 Managing Naturally Occurring Radioactive Material (NORM) in the oil and gas industry,
IOGP, March 2016  http://www.iogp.org/Reports/Type/412/1D/508
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(NKS, 2015)
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NORM
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Bilag2 NORM

8 An overview of current non-nuclear radioactive waste management in the Nordic
countries and considerations on possible needs for enhanced inter-Nordic cooperation
(NKS, 2015).

84 Act of 13 March 1981 No.6 Concerning Protection Against Pollution and Concerning Waste

8
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NORM Ra-226

107



86

81 87

NORM
BSS NORM

88

NORM EU-BSS

NORM
IAEA EU-BSS

1
89
NORM
CNEN-NN-4.01 NORM
CNEN

-NE-1.13

10Bqg/g

1 10Bg/g NRPA
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Preface
NORM
Health Canada

Abbreviations Used in the Guidelines
Introduction

The Canadian Nuclear Safety Commission (CNSC), formerly the Atomic Energy Control
Board (AECB), has legislative control of nuclear fuel cycle materials and man-made
radionuclides. However, naturally occurring radioactive material (NORM) is exempt from
CNSC jurisdiction except for the import, export and transport of the material. Therefore,
jurisdiction over use and radiation exposure to NORM rests with each Canadian province
and territory.
CNSC AECB
NORM
CNSC NORM

It has been the practice for companies that encounter challenges associated with NORM to
seek advice on safety procedures from provincial and territorial regulatory agencies. Such
advice has been given on an ad hoc basis, leading to inconsistencies in the interpretation
and application of radiation safety standards across Canada.

NORM Procedure

The Federal Provincial Territorial Radiation Protection Committee (FPTRPC), a Canadian
intergovernmental committee established to support federal, provincial and territorial
radiation protection agencies in carrying out their respective mandates, recognizes that the
potential radiation hazards from NORM are the same as those from radioactive materials
controlled by the CNSC. The basic principle of these guidelines is that where workers or the
public are exposed to additional sources or modes of radiation exposure because of
activities involving NORM, the same radiation protection standards should be applied as for
CNSC regulated activities. This applies to situations where NORM is in its natural state and
to cases in which the concentration of NORM material has been increased by processing.
FPTRPC

NORM CNSC
NORM



I

CNSC
should NORM NORM

However, in practice there may also be situations where existing natural background
radiation is significant quite apart from any activities involving the use of NORM. The issue
of whether human intervention is required to reduce such natural radiation levels is quite
separate from the issues discussed in these Guidelines and the reader is referred to ICRP
65 for a discussion of when such intervention might be warranted.

NORM

ICRP65

To that end, the Canadian NORM Working Group has, on behalf of the FPTRPC, produced
the Canadian Guidelines for the Management of Naturally Occurring Radioactive Materials
(NORM). The Guidelines are an extension of the work done by the Western Canadian
Committee on Naturally Occurring Radioactive Materials (NORM) published in August 1995
as the Guidelines for the Handling of Naturally Occurring Radioactive Materials (NORM) in
Western Canada. (1) The differences between the Canadian Guidelines and the Western
Canadian Guidelines reflect changes in national and international radiation protection
practices and consensus standards for NORM classification and management since 1995.
NORM FPTRPC
NORM 1995 8
western canada NORM western canada
1995 practice
NORM

The Canadian Guidelines set out principles and procedures for the detection, classification,
handling and material management of NORM in Canada, and also include guidance for
compliance with federal transportation regulations. These Guidelines provide the framework
for the development of more detailed NORM management practices and guidelines by
regulatory authorities, affected industries and specific workplaces. A separate section
outlines the basic science of radioactivity and explains the technical terms and concepts that
are used throughout the Guidelines. There is also a glossary at the end of the document for
quick reference and definition.

NORM

NORM
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1 NORM as a Radiation Concern NORM

1.1 Definition

1.2 Purpose of the Canadian NORM Guidelines
As NORM is not part of the nuclear fuel cycle, it does not come under the control of the
CNSC, which licenses and controls radioactive materials associated with the nuclear fuel
cycle and artificially produced radionuclides. NORM-related activities therefore fall under the
jurisdiction of the provinces and territories. This has led to inconsistent application of
radiation protection standards with numerous agencies involved as materials cross
jurisdictional boundaries. For example, transportation of a NORM material for disposal
involves:

Provincial/Territorial Health, Labour and Radiation Regulatory Agencies for worker and
public exposure;

Provincial Environmental Regulatory Agencies for disposal options;

The CNSC for transport of radioactive material. Note: In its legislation, the CNSC uses
the term Naturally Occurring Nuclear Substances instead of NORM.

NORM
CNSC
NORM
NORM
CNSC CNSC NORM

Naturally Occurring Nuclear Substances

Accordingly, the Guidelines were developed to:

OOensure adequate control of NORM encountered by affected industries;
OOharmonize standards;

OOreduce jurisdictional gaps or overlap.

NORM

The basic principle of the Guidelines is that persons exposed to NORM should be subject to
the same radiation exposure standards that apply to persons exposed to CNSC-regulated



radioactive materials. No distinction is made regarding the origin of the radiation, whether it
is NORM in its natural state or NORM whose concentration of radioactive material has been
increased by processing (Technologically Enhanced NORM or TENORM). However,
because of the ubiquitous nature of NORM, in dealing with situations where natural radiation
is significant the cost of any intervention must be taken into account.

NORM CNSC

NORM NORM TENORM
NORM
(must)

A major principle in radiation dose control is that if doses can be reduced by reasonable
actions, those actions should be taken. As even low doses of radiation exposure may
produce harmful effects, reducing low doses of radiation may be beneficial. The goal is that
doses should be As Low As Reasonably Achievable, economic and social factors being
taken into consideration. This principle is usually referred to by the acronym ALARA.

ALARA

1.3 Industries with NORM Radiation NORM
There are industries where NORM may be present in amounts sufficient to cause significant
radiation doses to workers that require the application of radiation protection practices to
reduce radiation doses. Such industries include:

NORM

Mineral Extraction and Processing:

NORM may be released or concentrated in a process stream during the processing of ore,
such as in the phosphate fertilizer industry and the abrasives and refractory industries.
Oil and Gas Production:

NORM may be found in the liquids and gases from hydrocarbon- bearing geological
formations.

Metal Recycling:

NORM-contaminated materials can be redistributed to other industries resulting in the
formation of new NORM-contaminated products.
Forest Products and Thermal-Electric Production:

mineral ashes left from combustion may concentrate small amounts of NORM present
naturally in plant materials and in coal.
Water Treatment Facilities:



fresh or waste water is treated through sorptive media or ion-exchange resins to remove
minerals and other impurities from the water being treated and may release radon
(geothermal sources, fish hatcheries).
Tunnelling and Underground Workings:

in areas where small amounts of indigenous radioactive minerals or gases may be present,
such as in underground caverns, electrical vaults, tunnels, or sewer systems.

1.4 Description and Sources of NORM NORM
NORM

1.5 Fundamental Radiation Protection Quantities
Bg Sv

1.6 Background Radiation Dose summary

2 The NORM Standards — Basis and Criteria  NORM
NORM
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3 Development of a NORM Management Program NORM

NORM
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3.3.1 Initial Review
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3.3.2 Radiation Dose Assessment

3.3.3 Evaluation and Program Classification

3.3.3.1 Unrestricted Classification
0.3 mSv/a 1.0 mSv/a

3.3.3.2 NORM Management Classification NORM
0.3 mSv/a NORM Management

NORM

3.3.3.3 Dose Management
1 mSv/a

OOWorker notification of radiation sources.

O0OConsideration of work procedures and protective clothing to limit worker dose from
NORM.

O 0OApplication of engineering controls where appropriate (see 4.3.3).

O0OTraining to control and reduce worker dose.



OOIntroduction of a worker radiation dose estimate program. Doses may be estimated from
the dose rate in each working area and the time spent in each area or by personal
monitoring.

OOReporting of worker doses to the National Dose Registry (NDR) through the dosimetry
service provider (see address in Appendix B).

NORM

3.3.3.4 Radiation Protection Management

5 mSv/a
5 mSv/a
CNSC
5 mSv/a
5 mSv/a
5 20 /A

3.3.3.5 Periodic Review
NORM
NORM



4 Derived Working Limits (DWLs) for NORM NORM

5 NORM Material Management NORM

6 Standards for the Transport of NORM NORM
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Foreword
Naturally occurring radioactive materials (NORM) are ubiquitous in the environment. NORM
is widespread in sands, clays, soils and rocks, and many ores and minerals, commodities,
products, by-products, recycled residues, and devices used by humans. Although the
concentration of NORM in most natural substances is low, any operation in which material is
extracted from the earth and processed can potentially concentrate NORM in product,
by-product or waste (residue) streams. The generation of products, by-products, residues
and wastes containing NORM has potential to lead to exposures to both workers and
members of the public, along with environmental impacts.

NORM NORM

NORM
NORM NORM

In 2004, the Radiation Health and Safety Advisory Council released a discussion paper on
the management of NORM in Australia. After consultation, including at the National
Conference on Radiation Protection and Radioactive Waste Management in Mining and
Mineral Processing in April 2005, Council forwarded advice on NORM to me as the CEO of
ARPANSA.
2004 NORM

2005 4

ARPANSA CEO

Following Council’'s advice, ARPANSA commenced a process of review and assessment of
NORM management in various industries. This Safety Guide, was developed to provide
national guidance on the management of NORM and a methodology for assessment of the
need for a regulatory approach in specific situations involving NORM.
ARPANSA NORM
NORM NORM

The Safety Guide takes account of recently developed international guidance on NORM
management. It recognises that regulation will not always be the appropriate approach for
dealing with NORM, and describes a graded approach to regulation for those cases where a
regulatory approach is assessed as being necessary. It includes three detailed Annexes for
the oil and gas, bauxite and phosphate industries. It is intended to prepare Annexes on
other NORM-related industries in future.

NORM NORM

2-1



Graded Approach

NORM

A working group, including industry, regulator and ARPANSA representatives, developed a
draft of the Safety Guide, which was released for public comment from 2 May 2008 until 13
June 2008. Thirteen public submissions were received and reviewed. The Radiation Health
Committee approved the final draft at its meeting of 16-17 July 2008. The Radiation Health
and Safety Advisory Council advised me to adopt the Safety Guide at its meeting of 8
August 2008.
ARPANSA
2008 5 2 2008 6 13 13
2008 7 16-17
2008 8 8 APPRASA

A resource page on NORM issues has also been developed on the ARPANSA web site
(www.arpansa.gov.au/aboutus/committees/norm.cfm). In consultation with a NORM
stakeholder group that includes government and industry representatives, ARPANSA will
develop this web page further over time.
NORM ARPANSA Web
www.arpansa.gov.au/aboutus/committees/norm.cfm
NORM ARPANSA Web

It is expected that the Safety Guide and web page will be of particular assistance to
industries and regulators considering the need for appropriate radiation protection measures
and/or a regulatory approach in those situations where NORM is present in an industry.
ARPANSA will continue to monitor international developments on NORM management and
will work with relevant industries to prepare additional Annexes for this Safety Guide, and to
develop the web page into a resource on radiation protection and NORM.
Web NORM
ARPANSA
NORM
NORM Web
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1. Introduction
1.1 CITATION
This Safety Guide may be cited as the Safety Guide for the Management of Naturally
Occurring Radioactive Material (NORM) (2008).
NORM

1.2 BACKGROUND
Naturally-occurring radioactive material (NORM) is the term used to describe materials
containing radionuclides that exist in the natural environment.

NORM

NORM

1.3 PURPOSE

The purpose of this Safety Guide is to assist regulators and industries in which radionuclide
concentrations in NORM may be enhanced, in managing NORM and assessing the need for
radiation protection measures, including

regulation. The approach is based on the framework for management of NORM arising from
the National Directory for Radiation Protection (ARPANSA, 2004), and the Mining Code.
This Safety Guide also gives advice on the type of radiation protection measures that may

be required.
NORM NORM
ARPANSA 2004 Mining
code NORM
1.4 SCOPE

This Safety Guide describes the broad regulatory decision-making framework of exclusion
and exemption established by the National Directory for Radiation Protection and the
regulatory framework of the Mining Code, giving broad guidance about how relevant
decisions should be made to apply these frameworks. A series of Annexes addresses the
application of this guidance to specific industries in which NORM may be a potential issue.
The Annexes developed for this edition are: the oil & gas industry, the bauxite/aluminium
industry and the phosphate industry. Other Annexes will be published in the future.

NORM



This Safety Guide deals primarily with NORM in materials associated with mineral extraction
and processing (for example ores, bulk wastes, residues and products), where the
radionuclide content of the materials does not have any commercial value. In addition, there
are some industries such as water treatment and metal recycling, and some products, such
as uranium glass, where consideration of NORM issues may arise.

NORM
NORM
NORM

It does not deal with uranium and mineral sands mining and processing as these operations
are subject to an existing regulatory framework, which incorporates the ARPANSA Mining
Code. It also does not deal with radioactive sources, but does discuss the potential
problems associated with the loss and dispersal of a radioactive source containing naturally
occurring radionuclides.

ARPANSA

While mineral sands extraction and primary processing are not included in this Safety Guide,
the products, residues and wastes arising from downstream processing of mineral sands
(such as ilmenite and zircon) are included, because although these materials contain
radionuclides, they are not specifically produced or generated for their radionuclide content.

This NORM Safety Guide is intended to supplement the Mining Code and Mining Safety
Guide, and in particular provide guidance on situations where an assessment of the need for
regulation or radiation protection measures is an important consideration.

NORM

1.5 STRUCTURE

This Safety Guide is structured as follows: Section 2 describes industries where radiation
protection issues could arise due to the concentration of NORM involved in residues, wastes,
by-products or products associated with those industries. Further detail on each of the
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industries is provided in Annexes. The first edition of this Safety Guide includes Annexes on
oil and gas, bauxite and phosphate industries. Annexes for the remaining industries will be
considered in future.

NORM

Section 3 describes the radiological issues in NORM management and the pathways for
exposures to occur within the different stages of the processes of each industry, including
mineral extraction, mineral processing, the use of products and by-products containing
NORM, the management of residues containing NORM, and the management of wastes
containing NORM. Again further detail is provided in the Annexes.
NORM NORM
NORM
NORM

Section 4 describes approaches to regulation of NORM-related industries, both
internationally and in Australia. It discusses approaches to exclusion and exemption that
might apply to NORM-related industries, a graded approach to regulation and a
methodology for assessment of whether regulation is required in NORM-related industries.
Monitoring programs and transport issues are also discussed.
4 NORM

NORM might

Graded Approach NORM

Section 5 provides a summary of some of the key operational issues. The important
potential exposure pathways are discussed, together with mitigation techniques for
minimising doses to workers. Monitoring programs and transport issues are also discussed.

Section 7 contains a discussion of remediation strategies and methodologies for
contaminated sites resulting from past operations (legacy sites).
Section 7 provides a summary and discussion of the key elements of NORM management.
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NORM
The Annexes, in addition to expanding on the information in Sections 2 and 3 above, give
information on the activity concentrations of NORM in specific industries and on approaches
to NORM management in those industries.
NORM NORM

1.6 RELATIONSHIP TO OTHER RADIATION PROTECTION SERIES PUBLICATIONS

Readers of this Safety Guide may find it useful to examine other related publications in the
Radiation Protection Series, including:
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2. Some Industries where Radiation Protection issues may arise in dealing with
NORM
NORM

This section covers industries which generate products, wastes and residues containing
NORM (for example industries involved in the extraction and processing of mineral ores),
and industries which use NORM products and residues (for example the building industry).
The material in this section is based on international experience and recommendations
(IAEA, 2003a; IAEA, 2006a), and a report (Cooper, 2005) which summarised production of
NORM products, residues and wastes in Australia. In particular IAEA Technical Reports
Series No. 419 (IAEA, 2003a) contains considerable information on the typical radionuclide
concentrations found (world-wide) in many minerals and wastes produced by mineral

processing.
NORM
NORM
IAEA 2006A IAEA 2003A
NORM
IAEA Technical Report Series No0.419 IAEA 2003A
NORM

2.1 OIL &GAS INDUSTRY

2.2 BAUXITE/ALUMINIUM INDUSTRY

2.3 PHOSPHATE INDUSTRY

2.4 METAL EXTRACTION AND PROCESSING

2.5 COAL EXTRACTION AND ELECTRICITY GENERATION
2.6 IRON AND STEEL PRODUCTION

2.7 MINERAL SANDS AND RARE EARTHS

2.8 DOWNSTREAM PROCESSING OF MINERAL SANDS
2.9 SCRAP METAL RECYCLING

2.10 WATER TREATMENT

2.11 THE BUILDING INDUSTRY

2.12 UNDERGROUND MINING AND TUNNELLING

2.13 GEOTHERMAL ENERGY GENERATION
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3. Radiological Issues in NORM Management NORM

3.1 GENERAL

In the past, most attention has focussed on the uranium and mineral sand mining and
processing industries. In uranium mining, in particular, the ore is mined for its radionuclide
content. In most industries where NORM is a potential problem, the radionuclides are
present in the products and wastes/residues as a contaminant, and the radionuclide
concentrations are generally lower than those encountered in the mining and processing of
uranium and mineral sands. Therefore the radiological issues involved in NORM
management can be quite different from those in uranium and mineral sand mining and
processing.

NORM

NORM

In particular, because many NORM residues are low concentration, high volume materials,
there is considerable incentive for producers to utilize these materials where possible.
Therefore there is a need for clear guidance on the potential radiological issues involved in
the management of NORM, and in particular on assessment of the potential environmental
and health impacts of NORM management strategies.
NORM
NORM
NORM

NORM

3.2 EXPOSURE PATHWAYS

3.3 MINERAL EXTRACTION

3.4 MINERAL AND DOWNSTREAM PROCESSING

3.5 TRANSPORT OF BULK COMMODITIES, RESIDUES AND WASTES

3.6 USE OF PRODUCTS

3.7 MANAGEMENT OF RESIDUES
3.8 MANAGEMENT OF WASTES
3.9 PUBLIC PERCEPTION

3.10 SUMMARY



4. Regulatory Issues in NORM Management NORM
4.1 INTERNATIONAL DEVELOPMENTS IN NORM MANAGEMENT NORM

International interest in NORM issues, including environmental research, development of
guidance material and exchange of information, has grown steadily over the past decade.
For example, regulatory and management approaches for NORM residues were the subject
of meetings held in Vienna in 2002 and 2004 by the IAEA (IAEA, 2006c). There has also
been a number of international symposia on NORM, the most recent being the NORM V
symposium in Seville in 2007.

NORM
10 NORM
IAEA 2002 2004 IAEA 2006c
2007 NORMV NORM

There is now a significant and increasing set of international guidance publications on
different aspects of NORM management. Some of the important principles within this
guidance are:

NORM

« Graded approach to regulation

International guidance recommends that regulation be based on a graded approach
consistent with the optimisation principle. Hence the stringency of the regulation should be
‘...commensurate with the characteristics of the practice or source and with the magnitude
and likelihood of the exposures...” (IAEA, 1996).

IAEA 1996 Should

« Scope of regulatory control

There is a consensus that the emphasis of regulatory activity should be on optimisation
rather than limitation, and that economic, social and political issues need to be taken into
account.

« Stakeholder involvement

Both the IAEA (IAEA, 2007a; IAEA, 2006b) and the ICRP (ICRP, 2008) have emphasised
that open communication between stakeholders (operator, regulatory authority, public) is an
important component of any regulatory system.
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IAEA IAEA 2007A; IAEA 2006B ICRP ICRP 2008

* Risk assessment methodologies
Clear methodologies should be established for assessing risk and demonstrating
compliance with licence conditions (IAEA, 2006b). These can include the use of computer
models, comparison of measured radionuclide concentrations with reference levels, or
comparison of risks with the risks resulting from other activities.

IAEA
2006B

4.2 CURRENT REGULATORY FRAMEWORKS IN AUSTRALIA

All States and Territories and the Commonwealth have regulatory systems governing the
management of radioactive materials and sources. In addition, there is other legislation that
may be applicable in certain circumstances, including mining, environmental and
occupational health and safety legislation. An example is the Environment Protection and
Biodiversity Conservation Act 1999, which aims to protect the environment, particularly
matters of National Environmental Significance (Protected matters). It streamlines national
environmental assessment and approvals process, protects Australian biodiversity and
integrates management of important natural and cultural places.

1999
1999

In providing an agreed national framework for radiation safety, the National Directory for
Radiation Protection (NDRP) defines the scope of regulation and exemption levels that will
include the management of exposures arising from operations involving NORM, and provide
for the protection of the environment from NORM wastes.

National Directory for Radiation Protection NDRP NORM
NORM

The system for assessment of the need for regulation outlined in this Safety Guide is
consistent with government actions intended to ensure that regulation is efficient and
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effective.

The ‘Mining Code’ applies to the control of occupational and public radiation exposures, and
the management of radioactive waste generated at all stages of mining and mineral
processing. A ‘Mining Safety Guide’ accompanies the Code.

Mining Code

Although the Mining Code was primarily developed to apply to the mining and processing of
uranium and thorium concentrates and separation of heavy minerals from mineral sands ore,
the Code (Clause 2.3.2) notes that:

‘The relevant regulatory authority (see Annex A) may direct that this Code be applied, in
whole or part, to other mining and mineral processing operations that have the potential to
produce significant occupational radiation exposures, or to generate waste having the
potential to cause a significant increase in the radiological exposure of members of the
public or the environment and which would therefore require specific management.

These operations may include:

(a) the mining and processing of other minerals that adventitiously contain uranium or
thorium or their decay products; and

(b) processes which lead to the production of waste not usually regarded as radioactive, but
which contains naturally occurring radionuclides.’

2.3.2

may

This Safety Guide extends the guidance provided in the Mining Safety Guide to operations
involving NORM, to provide sufficient flexibility for the operator and regulator to optimise
levels of protection in a risk-based manner that also incorporates the fundamental principles
outlined above. It is also intended that this Safety Guide will assist both operators and
regulators in considering whether a regulatory approach is necessary, and the type of
regulatory approach that may be applied, in any particular case.
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Where the Regulator directs that the Mining Code is to be applied to operations involving
NORM, the extent of application of the Code should be operation specific and should be
subject to negotiation between the regulator and operator.
NORM
should
should

4.3 ASSESSING THE NEED TO REGULATE NORM NORM
An important consideration for regulatory bodies is whether there is a need to regulate
activities involving NORM, and at what activity concentration a regulatory approach is
necessary. In addition, for many NORM operations, the practices may be optimised to the
point where regulation may not lead to an improvement in radiation protection. Invoking a
regulatory approach at low activity concentrations, in cases where there is not likely to be
improvement in protection, would result in a wide variety of low risk situations being
regulated, thereby diverting regulatory resources from dealing with higher risk activities.
There would also be a compliance cost to industry for limited benefit in improved protection.
NORM
NORM

As NORM may be present in tradable commodities, and residues have potential for future
use, cross-border issues may arise. It is therefore important to develop a uniform approach
to NORM management issues and consideration of regulation across jurisdictions.
NORM may

may NORM

The following discussion is intended to assist regulators by giving guidance on assessment
of the need for regulation of NORM, and assist industry by describing the process regulators
are likely to follow.

NORM
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4.3.1 Application of Exclusion and Exemption to NORM NORM
The concepts of exclusion and exemption, optimisation of radiation protection and the use of
a graded approach to regulation are important considerations in assessing the need for a
regulatory approach to NORM.

NORM

Exclusion is generally applied to exposures that are not amenable to control. Undisturbed
mineral deposits are generally excluded from regulatory control.

For normal exposure situations, it is usually unnecessary to regulate materials with
radionuclides of natural origin below 1 Bqg g-1. Under these conditions, it can be anticipated
that doses to members of the public are unlikely to exceed about 1 mSv a-1 (IAEA, 2004a).
1Bqg/g
1mSv/ IAEA 2004A

Exposure to a mineral deposit or other natural material may be excluded from the scope of
regulatory instruments even if its state has been altered by human activities, when such
exposure is deemed to be unamenable to control. However, it is appropriate for the
regulatory body to take such exposure into consideration if the individual radionuclide
concentration in the material exceeds about 1 Bq g-1. Depending on the outcome of a
screening assessment negotiated between the operator and the Authority, the activity
concerned may be exempted or be subject to regulatory control.

1Bqg/g

may

It is appropriate for the Authority to consider exemptions for practices (generally expected to
be dealings involving quantities of naturally occurring radioactive materials) resulting in
individual doses up to about 1 mSv per year on the basis of an assessment (to be agreed
between the operator and the Authority) that the radiation protection is optimised. Such an
exemption may be subject to monitoring and reporting conditions to ensure that the basis for
exemption stays in place.

1ImSv/
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Application of the exemption criterion of approximately 1 mSv to some situations (such as
the use of some building materials containing natural radionuclides), will necessitate
consideration by the Authority. It may be necessary in such cases to consider some form of
regulatory control over exposures from materials due to radionuclides with activity
concentrations below those given in Schedule 4 of the National Directory for Radiation
Protection (ARPANSA, 2004).

NORM 1
ARPANSA 2004 4
4.3.2 First stage of assessment - identification of operations involving NORM 1

NORM
Section 2 of this Safety Guide gives a range of industry sectors where NORM management
measures may need consideration. A regulatory body would start consideration by
identifying which relevant industry sectors are operating in its jurisdiction, or by receiving a
notification from an industry that it is dealing with NORM in its operations.
2 NORM
NORM

NORM

4.3.3 Second stage of assessment — consideration of other materials

When the relevant higher priority types of operations above have been assessed,
consideration can be given to other materials associated with the industry sectors listed in
Section 2 of this Safety Guide. Table 7 below, based on Table 1 of Safety Report Series 49
(IAEA, 2006a), is a useful starting point.

can IAEA
49 IAEA 2006A 1
NORM

4.3.4 Other work situations

It is possible that the following work situations may also require radiation protection
measures:
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4.4 GRADED APPROACH TO REGULATION

The graded approach to regulation, which assumes that regulatory effort should be
proportional to radiological risk, should commence with the operator notifying the regulator
of the existing or proposed operation, or the regulator notifying the operator that an
assessment should be carried out. The regulator may require a screening assessment of the
potential impact of the operation to be carried out. The details of the assessment should be
agreed between the operator and the regulator.

As a result of this screening assessment, the regulator may grant an unconditional
exemption or require that a detailed environmental impact assessment and safety
assessment be carried out.

Following this more detailed assessment, the regulator may then grant an exemption
(possibly with conditions) or require formal (licensed) ongoing management of radiation
impacts.

The following sections describe this approach in more detalil.

should
may)
should

may

may)
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4.4.1 Notification

Most of the industries that have potential to lead to radiological exposures from NORM have
been discussed in the earlier sections of this Safety Guide. In these industries, the operator
is responsible for notifying the regulator that the operation involves naturally occurring
radioactive materials. Typically, the nature of the process materials is reviewed as part of
the initial mining and/or processing application, or environmental assessment for a project.
The operator should consult the regulator if there is uncertainty as to whether

a particular operation may require regulatory attention.

The process of notification provides a record for the Authority of the intended operation and
the decision to either exempt the operation where it is clear that exposures and activity
concentrations will not exceed the relevant exemption criteria, or to proceed with a
screening assessment.
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The Regulatory Authority may, on the basis of previous or international experience with a
particular type of operation, contact a new or existing industry, and request a screening
assessment.

NORM is responsible for
notifying should

should
may

4.4.2 Screening assessment
Upon receiving a notification, the Authority may require an initial screening risk assessment
to be made to estimate:
 the magnitude of worker and member of public doses arising from the operation;
« the level of optimisation of radiation protection;
« the long term impact of any residues on the environment in the case of disposal;
« the impact of residues containing NORM or contaminated materials that may be recycled,;
« the impact of manufactured items containing NORM.
may)

NORM
NORM

4.4.3 Unconditional exemption

Where doses are below the exemption criteria, and any other impacts are considered
acceptable, the Authority may exempt the operation from further requirements. This would
apply to those cases where it is clear that the potential for significant exposures is negligible
(even in situations where there are changes to the process or the materials being handled).

may

4.4.4 Conditional exemption (registration)

Where the screening assessment confirms that the criteria for unconditional exemption
cannot be met, but the doses to the workforce and members of the public are expected to be
well below the relevant dose limits, a conditional exemption may be appropriate.

The Authority should maintain a register of operations with ongoing requirements for
monitoring and reporting and/or periodic re-assessment being applied as conditions of the
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exemption.
In these situations the operator may be required to develop an appropriate NORM
management plan (see Section 4.4.6), including provisions for re-assessment.

should
NORM
may)

4.4.5 Licensing
Where an exemption is not granted, regulation may require the operator to hold an
appropriate licence or registration. These authorisations would typically assign
responsibilities and require a radiation management plan to be implemented. The Authority
may apply conditions to any registration or licence issued to define the particular
requirements for ongoing monitoring and reporting, and, where appropriate, to specify the
frequency of reassessment of the status of the operation.

may)

(may)

4.4.6 NORM management plan NORM

In the case of NORM, the Authority and operator would negotiate a project specific NORM
Management Plan (NMP), that consists of a Radiation Management Plan (RMP) and
Radioactive Waste Management Plan (RWMP), and other project specific management
arrangements as agreed with the Authority, using the guidance from the Mining Safety
Guide as a basis. The NORM management plan should include:

NORM NORM NMP
RWMP NORM
should
NORM
NORM
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4.5 DOSE AND IMPACT ASSESSMENT
4.6 MANAGEMENT OF NORMWASTES AND RESIDUES NORM

4.7 TRANSPORT
4.8 SITE REMEDIATION AND CLOSE-OUT REQUIREMENTS

4.9 ASSESSING THE IMPACT OF REGULATORY PROPOSALS
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5. Operational issues — the NORM Management Plan NORM
NORM

6. Remediation of legacy sites

7. Summary
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