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Summary



ICRP Recommendations - 2007

INTERNATIONAL COMMISSION ON RADIOLOGICAL 

PROTECTION, The 2007  Recommendations of the 

International  Commission on Radiological Protection,  

Publication 103, Elsevier, Amsterdam (2007) 



IAEA – BSS 2014

5. EXISTING EXPOSURE SITUATIONS

(c) Exposure due to natural sources, including:

(iii) Materials, other than those stated in (c)(ii) above, in

which the activity concentration of no radionuclide in

either the uranium decay chain or the thorium decay

chain exceeds 1 Bq/g and the activity concentration of

40K does not exceed 10 Bq/g;



Use of the concepts

of clearance and exemption for NORM

Reference: European Commission,

‘Practical Use of the Concepts of Clearance

and Exemption – Part II Application of the

Concepts of Exemption and Clearance to

Natural Radioactive Sources’, Radiation

Protection 122, European Commission,

2001

Using the concepts 

of clearance and 

exemption could 

reduce the 

background dose



Results for oil and gas sludge scenarios

Risk Scenarios analyzed for oil and gas sludge

4.2.1 Transport – Long distances

4.2.2 Transport – Short distances

4.2.3 Storage – Moderate quantities, indoors

4.2.4 Storage – Large quantities, outdoors

4.2.5 Disposal on a heap / landfill

4.2.6 Road construction 

4.2.7 Building construction with NORM containing building materials

4.2.8 Building construction using undiluted NORM as unshielded surface cover



NORM IN THE OIL AND GAS INDUSTRY
A substance or material with a NOR-activity concentration

exceeding 1 Bq/g, where the NOR should be a member of the

232Th- or 238U-decay series, may be defined as NORM.

It is advised always to check the NORM regulations with the

competent authority, but in absence of such NORM

regulations, the BSS activity concentrations for out of scope

and exemption for moderate amounts may be applied as a

best practice

"Managing Naturally Occurring Radioactive 

Material (NORM) in the Oil and Gas Industry" (PDF). 

IOGP - International Association of Oil and Gas 

Producers. 1 March 2016. Retrieved 3 October 2016



International Legal aspects concerning NORM

LEGAL ASPECTS OF TENORM 

REGULATION IN THE USA

C.T. SIMMONS

Naturally Occurring Radioactive Material (NORM Vi) Marrakesh, 

Morocco, 22–26 March 2010 International Atomic Energy 

Agency Vienna, 2011 

www-pub.iaea.org/MTCD/Publications/PDF/Pub1497_web.pdf

DEVELOPMENT OF NORM 

MANAGEMENT IN AUSTRALIA 

R.S. O’Brien, A.J. Melbourne, A. Johnston Recommended 
Radiation Dose Limits 
Incremental Dose
Effective Dose
Dose Constraint

CANADIAN GUIDELINES FOR THE 

MANAGEMENT OF NATURALLY 

OCCURRING RADIOACTIVE MATERIALS 

(NORM) Revised 2011

Regulations establish
Exemption levels, 
Management 
requirements, and 
Disposal requirements

Exemption standards 

or action levels 
Licensing for  

possessing, handling, or 

disposing of NORM

Release criteria

Worker protection 

NORM waste disposal 

Radiation Dose Limits 

1 mSv/y – for Public Individuals

Exemption levels

USA – 0,185  -1,85 Bq/g  (5 – 50 pCi/g)

CANADA - 0.296 Bq/g (8  pCi/g)

UK - 0.37 Bq/g (10 pCi/g)



NORM – regulatory framework in Brazil

Typical NORM 

Tank cleaning

Pipeline cleaning

replacement of rigs in of oil 
and gas production

CNEN 3.01

Basic safety
Guidelines

CNEN 6.09

Site 
Assessement

CNEN 5.01

Transport

CNEN 8.01

NORM

Equivalent dose 

rate in mSv/y

Activity

Bq/g

Surface 

Radiation Level 

mREM/h

NORM

Contaminated Sludge

NORM

Contaminated pipeline 

and equipment

Surface 

Contamination

Bq/cm2

500 

Bq/Kg

100 

Bq/Kg

10 

Bq/Kg

1 

Bq/Kg

NORM 

WASTE

CNEN - Diretrizes

Básicas de Proteção

Radiológica. Rio de

Janeiro, Brasil: CNEN,

(2005)



NORM waste 

principles and responsibility

Initial

Deposits

Intermediary

Deposits

Final 

Deposits

NORM waste 

generators

NORM 

Authority

NORM 

Authority

Due date

May/2016

Due date

Not set

Due date

Not set

No disposal options will  increase the 

demand for more initial deposits  

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

> 1 Bq/g



NORM DISPOSAL OPTIONS

"Managing Naturally Occurring 

Radioactive Material (NORM) in the Oil 

and Gas Industry" (PDF). IOGP -

International Association of Oil and Gas 

Producers. 1 March 2016. Retrieved 3 

October 2016



FINAL DISPOSAL OF NORM - DISPOSAL OPTIONS

Sniffer – 2005 Technical Summary 

Report Project UKRSR07 Identification 

and assessment of alternative disposal 

options for radioactive oilfield wastes

# 2 Choice

# 3 Choice

# 1 Choice
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