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Legislation: 

BSS and building materials

1. The reference level applying to indoor external exposure to gamma 

radiation emitted by building materials, in addition to outdoor 

external exposure, shall be 1 mSv per year.

2. For building materials which are identified by the Member State as 

being of concern from a radiation protection point of view, taking 

into account the indicative list of materials set out in Annex XIII 

with regard to their emitted gamma radiation, Member States shall 

ensure that, before such materials are placed on the market:

a) the activity concentrations of the radionuclides specified in Annex VIII are 

determined, and that,

b) information to the competent authority on the results of measurements and 

the corresponding activity concentration index, as well as other relevant 

factors, as defined in Annex VIII, are provided if requested.
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NORM: history (source G. Jonkers)



Decay chain U-238

U 234 

2,45.10
5
y

U 238 

4,47.109
y

 α,γ
  β,γ

Pa 234 

1.17 m

 α,γ

Th 230 

77.10
3
y

  β,γ
Th 234 

24,1d

   α

Ra 226 

1600 y

 α,γ

Rn 218 

0,035 s

Rn 222 

3,82 d

    α
β,γ      
0,1%

At 218  

1,5 s

    α

Po 210  

138,4 d

Po 214 

1,64.10
4
s

α         

99,9%

     β,γ   

0,0185%

P0 218  

3,05 m

   α
   β      
~100%

Bi 210  

5,01 d

 α,γ
  β,γ    
~100%

Bi 214  

19,7 m

 α          
~100%

Pb 206          

∞
 α       

1,3.10
-4

%

   
  β,γ

Pb 210  

22,26 y

 α       
0,02%

   
  β,γ

Pb 216  

26,8 m

   β
Tl 206  

4,18m

 α       
1,7.10

-6
%

   
  β,γ

Tl 210  

1,30m

  β,γ
Hg 206  

8,15 m



Decay chain U-238

U 234 

2,45.10
5
y

U 238 

4,47.109
y

 α,γ
  β,γ

Pa 234 

1.17 m

 α,γ

Th 230 

77.10
3
y

  β,γ
Th 234 

24,1d

   α

Ra 226 

1600 y

 α,γ

Rn 218 

0,035 s

Rn 222 

3,82 d

    α
β,γ      
0,1%

At 218  

1,5 s

    α

Po 210  

138,4 d

Po 214 

1,64.10
4
s

α         

99,9%

     β,γ   

0,0185%

P0 218  

3,05 m

   α
   β      
~100%

Bi 210  

5,01 d

 α,γ
  β,γ    
~100%

Bi 214  

19,7 m

 α          
~100%

Pb 206          

∞
 α       

1,3.10
-4

%

   
  β,γ

Pb 210  

22,26 y

 α       
0,02%

   
  β,γ

Pb 216  

26,8 m

   β
Tl 206  

4,18m

 α       
1,7.10

-6
%

   
  β,γ

Tl 210  

1,30m

  β,γ
Hg 206  

8,15 m



Decay chain U-238

U 234 

2,45.10
5
y

U 238 

4,47.109
y

 α,γ
  β,γ

Pa 234 

1.17 m

 α,γ

Th 230 

77.10
3
y

  β,γ
Th 234 

24,1d

   α

Ra 226 

1600 y

 α,γ

Rn 218 

0,035 s

Rn 222 

3,82 d

    α
β,γ      
0,1%

At 218  

1,5 s

    α

Po 210  

138,4 d

Po 214 

1,64.10
4
s

α         

99,9%

     β,γ   

0,0185%

P0 218  

3,05 m

   α
   β      
~100%

Bi 210  

5,01 d

 α,γ
  β,γ    
~100%

Bi 214  

19,7 m

 α          
~100%

Pb 206          

∞
 α       

1,3.10
-4

%

   
  β,γ

Pb 210  

22,26 y

 α       
0,02%

   
  β,γ

Pb 216  

26,8 m

   β
Tl 206  

4,18m

 α       
1,7.10

-6
%

   
  β,γ

Tl 210  

1,30m

  β,γ
Hg 206  

8,15 m



BSS: installations



Use of NORM

 Fly ash (cement/concrete)

 BF slag (cement/concrete)

 Phosphogypsum (plaster, blocks,…)

 …

Normal range < 100 – 400 Bq/kg for U-238 and Th-232 

and thus exceeding average values of sand, gravel and clay



Overview building materials
Concrete: activity concentration database  (source: Risica et al)



Legislation: 

BSS and building materials

1. The reference level applying to indoor external exposure to gamma 

radiation emitted by building materials, in addition to outdoor 

external exposure, shall be 1 mSv per year.

2. For building materials which are identified by the Member State as 

being of concern from a radiation protection point of view, taking 

into account the indicative list of materials set out in Annex XIII 

with regard to their emitted gamma radiation, Member States shall 

ensure that, before such materials are placed on the market:

a) the activity concentrations of the radionuclides specified in Annex VIII are 

determined, and that,

b) information to the competent authority on the results of measurements and 

the corresponding activity concentration index, as well as other relevant 

factors, as defined in Annex VIII, are provided if requested.



Building industry

 Size

 Structure

 Use of materials

 Environmental impact



Building industry:

Size (source EuroACE)

 210 million buildings; Area of occupied space equivalent to size of Belgium

 90% still used in 2050

Construction Sector = 9% EU GDP



Building industry: 

Size (source eurostat)

Use of sand and aggregates (in million Tons/y)

 Austria: 55

 Belgium: 66

 Denmark: 38

 France: 310

 Germany: 450

 Netherlands: 110

 UK: 150



Building industry: 

Size



Building industry: 

Simplified structure

Structure/stakeholders (as far as relevant for this subject):

 Raw material suppliers (e.q. quarries, by-

products…)                                           permits

 Production of building products permits

 Construction industry

 Architects owner

 Users

 Authorities; legislation/permits



Building industry:

Reducing resource use in buildings

Consumption of resources and related environmental impacts 

throughout a building's life cycle can be reduced by:

 Promoting better design that weighs resource use against the needs and 

functionality of the building and considers scenarios for deconstruction;

 Better project planning which ensures a greater use of resource and energy 

efficient products;

 Promoting more resource efficient manufacturing of construction products 

by, for example, using recycled materials, reusing existing materials and 

using waste as a fuel;

 Promoting more resource efficient construction and renovation by, for 

example, reducing  construction waste and recycling/re-using materials and 

products so that less is sent to landfill. 

Source: COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE 

COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF 

THE REGIONS ON RESOURCE EFFICIENCY OPPORTUNITIES IN THE BUILDING SECTOR



Building industry:

Importance of recycling

On 13 September, in his annual State of the Union address, 

President Jean-Claude Juncker stated: "I want to make our industry 

stronger and more competitive. The new Industrial Policy Strategy 

we are presenting today will help our industries stay or become the 

world leader in innovation, digitisation and decarbonisation."

Vice-President for Jobs, Growth, Investment and Competitiveness 

Jyrki Katainen said: "By embracing technological change, 

converting research investments into innovative business ideas, and 

continuing to pioneer the low-carbon and circular economy we will 

pave the way for a smart, innovative and sustainable industry in 

Europe."

http://europa.eu/rapid/press-release_SPEECH-17-3165_en.htm


Use of NORM

 Fly ash (cement/concrete)

 BF slag (cement/conrete)

 Phosphogypsum (plaster, blocks,…)

 …

Normal range < 100 – 400 Bq/kg U-238 and Th-232

Impact: reuse, CO2-emission reduction, specific properties

for specific applications



Building industry:

Environmental impact

Use of cement clincer for different 

types of (blended cements). 

CEM III: BFC

CEM V: BF + PFA

Typical CO2 emission per Mg cement: 1,25 Mg

Lowest (NL due to use NORM by-products): 0,75Mg CO2

EU cement industry: 150.000.000 Mg CO2/y

Huge potential for further reduction thanks to NORM!



Legislation: 

BSS and building materials

1. The reference level applying to indoor external exposure to gamma 

radiation emitted by building materials, in addition to outdoor 

external exposure, shall be 1 mSv per year.

2. For building materials which are identified by the Member State as 

being of concern from a radiation protection point of view, taking 

into account the indicative list of materials set out in Annex XIII 

with regard to their emitted gamma radiation, Member States shall 

ensure that, before such materials are placed on the market:

a) the activity concentrations of the radionuclides specified in Annex VIII are 

determined, and that,

b) information to the competent authority on the results of measurements and 

the corresponding activity concentration index, as well as other relevant 

factors, as defined in Annex VIII, are provided if requested.



Legislation:

BSS building materials



Legislation: 

BSS index CEN proposal



Demands

Must serve a purpose

If so, then the implementation should:

 be efficient

 be transparent/enforceable

 social gain must outweigh the (social) costs (ALARA)



Legislation (approaches!)

 No problem -> no regulation only monitoring

 No problem -> low implementation level including

monitoring

 Full implementation on all levels/involving many

stakeholders (and still no problem?)

Aspects to be addressed as well:

 Free movement of products within EU

 Measurement capacity

 (Counter productive) influence on materials use

 Many, many more large and small day by day aspects



Conclusion

 Generally no problem with building materials in EU

 Building industry:

 Complex

 Large

 Collateral damage

 Cost efficiency 

Potentially low gain to cost ratio!!


