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Construction Products Regulation (CPR)





1 mSv/a � 30 Bq/m³







Concrete/Cement (Germany: > 30 Mio. t/a)

Portland pozzolan cement CEM II/A-P: - 35 % nat. pozzolana

Blast furnance cement CEM III/C: - 95 % slag sand

Portland shale cement CEM II/B-T: - 35 % burnt shale 

Portland fly ash cement CEM II/B-V: - 35 % fly ash

Berlin, Potsdamer Platz: 100.000 t of fly ash

Oil shale?

Pumice?



Screening: RP 112,

Proof < 1mSv/a with



„more elaborate models“

• National regulations:
• Finnland
• Poland
• Austria
• Luxembourg

• IAEA

• Suggestions from industry

• CEN/TC 351 WG3

• BfS

Sidney Harris, Science Cartoons



„more elaborate models“
• Finnland: RP 112 

• Luxembourg (Radioprotection - B. reglements d’execution)

→ several traditional building materials I > 0.5



„more elaborate models“

• Poland: Dzennik Ustaw 2007 nr 4 poz. 29

Limit for Radium → Limit for Radon



„more elaborate models“

• Austria: ÖNORM 5200

→ sum of ext. and int. dose 

→ Emanation coefficient generally 0.1 (no obligation for measurement)

→ Adjustment for thickness and density only for the radon path



„more elaborate models“

• IAEA: 
Protection of the Public Against Indoor 
Exposure to Natural Sources of 
Radiation 
DRAFT SAFETY GUIDE No. DS 421

� RP 112

� with
� a) combinations of materials
� b) correction of mass per unit area of 
the walls



„more elaborate models“

• Suggestions from Industry:

� RP112 resp. Annex VII of BSS 
replaced by european standard

� Or
� a) only walls (not effective)

� b) Correction factor (density)
� → ¼ of density ⇒ ¼ of activity

⇒ ¼ of dose
� → Almost all materials  I < 1
� → no needs for regulations

(… only concrete …)

Gary Larson, The Far Side



BfS-Criterion for Assessment

External Exposure

max. 1 mSv/a – in addition to the natural background

222Rn-Exposure

max. 20 Bq/m3 indoor Radon from building material (~ 0.3. 0.5 o. 0.7 mSv/a)

→ Consistent with EU-BSS and WHO-Handbook

But: No official "German" position



Methods of measurement

• Gamma Spectroscopy
• Well-established
• Several protocolls available
• ISO 18589-3: „Soil“, NEN ...

• Radon exhalation
• Not a material constant, not directly related to the recipe
• Activity flux density [Bq/m2s] or

mass related activity flux [Bq/(s kg)] 
• Germany: A. Wicke (1979), Folkerts (1983)
• Literature 2002 – 2008: min. 9 different methods
• NEN 5699

→ BfS: two different ways
→ DIBt/BAM: VOC-Chambers?



ProductsProducts Exhalation rate  [Bq/mExhalation rate  [Bq/m22h]h]

Gypsum, Lime Sandstone, TilesGypsum, Lime Sandstone, Tiles 0.02 – 0.38

Mortar, PlasterMortar, Plaster 0.07 – 1.5

Porous ConcretePorous Concrete 0.31 – 1.3

Floor ScreedFloor Screed 0.50 – 1.7

BricksBricks 0.14 – 1.6

L.W. Concrete, CementL.W. Concrete, Cement 0.27 – 1.9

ClayClay 2 – 22

Results:
Radon exhalation



CRn ≈ A/V·ν-1·Φ



CRn ≈ A/V·ν-1·Φ

RP 112: 1.6 m-1 EnEV: 0.5 h-1

Measurement



CRn < 20 Bq/m3⇒⇒⇒⇒ Φ < 5,5 Bq/m2h = 1,5 mBq/m2s

EnEV: 0,5 h-1RP 112: 1.6 m-1

CRn ≈ A/V·ν-1·Φ



ProductsProducts Exhalation rate [Bq/mExhalation rate [Bq/m22h]h] Radon concentration [Bq/mRadon concentration [Bq/m33]]

Gypsum, Lime Sandstone, TilesGypsum, Lime Sandstone, Tiles 0.02 – 0.4 <1  – 2

Mortar, PlasterMortar, Plaster 0.07 – 1.5 <1 – 5

Porous ConcretePorous Concrete 0.31 – 1.3 <1 – 5

Floor ScreedFloor Screed 0.50 – 1.7 <1 – 6

BricksBricks 0.14 – 1.6 <1 – 6

L.W. Concrete, CementL.W. Concrete, Cement 0.27 – 1.9 <1 – 7

ClayClay 2 – 22 6 – 80

Results:
Exhalation rate and part of indoor concentration

Standard Concrete?



CRn ≈ A/V·ν-1·0.5·λRn·ρ·d·ε·CRa

RP 112: 1.6 m-1 EnEV: 0.5 h-1



CRn ≈ A/V·ν-1·0.5·λRn·ρ·d·ε·CRa

RP 112: 1.6 m-1 EnEV: 0.5 h-1

0.5·0.008 h-1 DIN: 36.5 cm

Screening: ε = 0.1



CRn ≈ 1.6·2·0.5·0.008·ρ·0.365·0.1·CRa

RP 112: 1.6 m-1 EnEV: 0.5 h-1

0.5·0.008 h-1 DIN: 36.5 cm

Screening: ε = 0.1



CRn ≈ 0.0005·ρ·CRa



CRn [Bq/m3] ≈ CRa [Bq/kg]

Standard Concrete: ρ > 2000 kg/m3



Results:
spezific activity

Produkt/ Produkt/ 

K-40 Th-228 Ra-226

Min. Max. Median Min. Max. Median Min. Max. Median

GypsumGypsum < 20 120 < 20 1.6 5.8 1.9 3.8 13 10

Lime SandLime Sand 35 180 130 2.8 8.9 7.2 4.1 10 10

Por. ConcretePor. Concrete 97 350 170 4.8 19 11 8 26 19

BricksBricks 470 1200 670 37 89 53 38 63 48

L.W. ConcreteL.W. Concrete 710 950 850 22 83 70 27 98 49

MortarMortar 120 310 250 6 31 13 11 53 20

PlasterPlaster 12 220 46 0.9 31 4.2 2 22 6.3

EstricheEstriche 210 295 260 11 34 14 11 26 15



model room

Surface/VolumeSurface/Volume surfacesurface HeightHeight ACHACH

[m-1] [m2] [m] [m-1]

RP 96RP 96
Radiation 

Protection
1.6 5 x 4 2.8

RP 112RP 112
Radiation 

Protection
1.6 5 x 4 2.8

ÖÖNORM 5200NORM 5200
Radiation 

Protection
2.0 0.7

DIN V ENV 13419DIN V ENV 13419--11 VOC 2.4 2 x 3.5 2.5 0.5

DIN 1946DIN 1946--66
Air 

Conditioning
1.9 3 x 4 2.7 0.5

DIN ISO 16000DIN ISO 16000--99
Indoor air 

quality
2.0 3 x 4 2.5 0.5

CEN TC 351 WG 2CEN TC 351 WG 2
Indoor air 

quality
2.0 3 x 4 2.5 0.5

IAEA DS 421IAEA DS 421
Radiation 

Protection
1.2 12 x 7 2.8

Reality: ACH 0.1 – 0.5 h-1



Thanks for your attention!

Gary Larson, The Far Side


