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secretariat:

The IAEA secretariat has the overall responsibility
for the revision of the BSS.
Significant added value coming from the BSS
Secretariat

International Basic Safety Standards (BSS)
 All exposure situations
 All categories of exposure
 Natural and artificial radioactivity
 Regulatory infrastructure
 Safety of sources
 Radioactive waste management
 Exposure of aircrew
 Remediation
 Education and training
 Basis for safe transport

The essential protection and safety requirements of the BSS underpin all
circumstances of exposure to radiation

NARE 2012, Japan, 29 February – 3 March 2012

International Basic Safety Standards (BSS)
The structure of the revised BSS follows the ICRP Publication 103

• three exposure situations
 planned
 emergency
 existing

• three categories of exposure
 occupational
 public
 medical
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The 2007 Recommendations of the International
Commission on Radiological Protection

International Basic Safety Standards (BSS)
1. INTRODUCTION
2. GENERAL REQUIREMENTS FOR PROTECTION AND SAFETY
3. PLANNED EXPOSURE SITUATIONS
Scope
Generic requirements
Occupational exposure
Public exposure
Medical exposure
4. EMERGENCY EXPOSURE SITUATIONS
5. EXISTING EXPOSURE SITUATIONS

Schedule I Exemption & clearance
Schedule II Categories for sealed sources in common practices
Schedule III Dose limits for planned situations
Schedule IV Criteria for use in emergency preparedness & response

International Basic Safety Standards (BSS)
Scope
These standards apply to all situations involving
exposures that are amenable to control.
Exposures deemed to be unamenable to control are
excluded from the scope of these Standards

(For example, it is generally accepted that it is not
feasible to control 40K in the body and cosmic
radiation at the surface of the earth.)

Applied to all facilities and activities

International Basic Safety Standards (BSS)
Objective
To establish basic requirements for protection of people and the
environment from harmful effects of ionizing radiation and for the
safety of sources
Assigned
responsibilities:

Governments
Regulatory bodies
Principal parties
Other parties
(Health authorities,
Professional bodies,
Providers of specialized services (TSO))

International Basic Safety Standards (BSS)

Graded approach
GENERAL requirements
The application of the requirements for the system of
protection and safety shall be commensurate with the radiation
risks associated with the exposure situation.

PLANNED exposure situation
….commensurate with the characteristics of the practice or the
source within the practice, and with the magnitude and
likelihood of the exposures

International Basic Safety Standards (BSS)
Dose Limits, Constraints, and Reference Levels

Exposure Category

Exposure Situations
Planned

Emergency

Existing

Occupational

Dose Limits
Dose Constraints

Reference
Levels

n/a

Public

Dose Limits
Dose Constraints

Reference
Levels

Reference
Levels

Medical

Diagnostic Reference
Levels
(Dose Constraints)

n/a

n/a

Per Caput Annual Dose – UNSCEAR 2008
Medical Exposures
0.64 mSv (21%)

Fallout
0.005 mSv (<1%)

Natural Sources
2.4 mSv (79%)

Per Capita Annual Doses from Natural Sources
UNSCEAR 2008
Ingestion
0.29 mSv (12%)

Cosmic Radiation
0.39 mSv (16%)

External Gamma
Radiation
0.48 mSv (20%)

Thoron Inhalation
0.1 mSv (4%)
Radon Inhalation
1.15 mSv (48%)

NORM in the BSS
The BSS introduces NORM as one category of the radioactive source in
the explanatory note to the definition of ‘natural source’:
“A naturally occurring source of radiation, such as the sun and stars (sources of
cosmic radiation) and rocks and soil (terrestrial sources of radiation), or any other
material whose radioactivity is for all intents and purposes due only to
radionuclides of natural origin, such as products or residues from the processing
of minerals; but excluding radioactive material for use in a nuclear installation
and radioactive waste generated in such an installation.“ [from Definitions]

•Examples of natural sources include naturally occurring radioactive
material (NORM) associated with the processing of raw materials (i.e.
feed stocks, intermediate products, final products, co-products and
waste).

Planned exposure situations - Scope
• Practices

– Production and supply of r/a material & devices that generate radiation; generation of NP and
other activities in nuclear fuel cycle; use of radiation or r/a material for industry, medical etc;
mining and processing or raw materials

• Sources with practices
• Occupational, medical and public exposure
• Natural sources

Exposure to natural sources is in general considered an existing exposure situation.
But the following is covered by requirements in planned exposure situations:

– Material containing natural radionuclides above specified level :
(U/Th decay chains > 1 Bq/g; K-40 > 10 Bq/g)
– Radon (Rn-220 and Rn-222) and their progeny
(i) in workplace where radon levels above reference level
(ii) in workplaces where radionuclides in U/Th chains are above 1 Bq/g

Existing exposure situations

Reference levels:
Dwellings
Workplaces

300 Bqm-3
1000 Bqm-3
equivalent of annual effective dose of the order
of 10 mSv (currently in discussion!)

(based on ICRP Statement on Radon (Nov 2009))

Existing exposure situation
Requirement 50: Public Exposure due to radon indoors
The government shall provide information on levels of radon indoors and the
associated health risks and, if appropriate, shall establish and implement an action
plan for controlling public exposure due to radon indoors.

Key issues
•

Information requirements apply regardless of national situation

•

Measurement program is required (not specifically a national radon
survey)

•

Action plan is required if high concentrations are identified/present

Existing exposure situations
Radon in dwellings and other buildings with high occupancy factors for
members of the public
– Information gathered on radon levels in dwellings and other
buildings of high occupancy
– Dissemination of information
– If significant radon levels, then national action plan
•
•
•
•

Reference level in general not to exceed 300 Bq/m3
Optimize protection
Prevention and mitigation measures into building codes
Determine if remedial actions are mandatory or voluntary

Existing exposure situation
Requirement 51:

Exposure due to radionuclides in commodities

The regulatory body or other relevant authority shall establish reference
levels for radionuclides in commodities.

Regulatory body to establish specific reference levels for exposure
to radionuclides in
• construction materials
• food
• feed
• drinking water

reference level is not to exceed 1 mSv
(annual effective dose to the representative person)

IAEA Guidance on Implementation
Safety Guide (approved by IAEA RASSC to go to CSS):

Protection of the Public from Indoor Exposure to Natural Sources of
Radiation (DS421)
Scope:

radon, thoron and gamma radiation

•Considers responsibilities of the “national authority”
•Develops approach to controlling natural radioactivity in building materials (reference
level of 1 mSv)
•Addresses radon control from three perspectives:

–Radiation protection, public health and indoor air quality
•Cross-references and consistency with WHO Guidelines

Reference level for building materials
― Reference level of 1 mSv
― Several countries restrict the amount of radionuclides of natural origin in building
materials
― IAEA Draft SG 421 proposes the use of an activity concentration index I as a screening tool
for the identification of building materials which may need subject to restrictions

I

CRa226
CTh232
CK 40


300Bq / kg 200Bq / kg 3000Bq / kg
Reference: RP 112 European Commission

Current German Situation – NORM in Building Material
• NORM additions controlled within the framework of approval
procedures of building materials
• Limited use of NORM in building materials
Examples: sludge from water purification,
(brick, concrete), slag from steel industry (concrete)

no importance:
— red mud (no longer used),...
— phosphogypsum (not produced / used any more)
— ashes from coal combustion (low radioactivity contents)

Results of a measurement campaign: Dose Ranges
Products

External exposure
[mSv/a]

Internal exposure by Radon-222
[mSv/a]

Gypsum products

<0.3

<0.02 – 0.02

Lime sand bricks

<0.3

0.02 – 0.05

Mineral wool

<0.3

not measured

Cement

<0.3

0.02 – 0.05

Tiles/ ceramics

<0.3

0.002 – 0.005

Aerated concrete

<0.3

0.02 – 0.15

Mortars, Plaster

<0.3

<0.02 – 0.02

Floor screed mortars

<0.3

<0.02 – 0.05

Bricks

0.3 – 0.9

0.02 – 0.30

Lightweight concrete

0.3 – 1.0

0.1 – 0.45

Concrete

0.3 – 1.0

0.1 – 0.5

Future Requirements (Germany)
Future requirements on NORM and natural radioactivity in building materials in
Germany should:
•

not fall short of the protection level provided by the current NORM

regulations (including radon exposure)
•

be in line with RP 112 (K-40)

•

be consistent with a target value of 100 Bq/m³ of Radon concentration in
homes

•

not impose undue restrictions on widely used building materials and
the utilization of waste

BfS recommendation

Radon from building materials should be small compared to the
100 Bq/m3 target value recommended by the BfS – a max. value of
20 Bq/m3 seems adequate.
It is rarely exceeded by the building materials currently in use.

Eext < 1 mSv/a and

BfS – Bundesamt für Strahlenschutz

Cradon < 20 Bq/m³
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