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Background Euratom-BSS

Ofticial Journal L 13

of the European Union

» 1 mSv per year (in add. to nat. background) wome  Legtvtion .

i

14

» national list of materials
» natural materials (alum-shales, igneous rock)

o Comnol Directive 200 5 5% Tnrstom of § Decomber 101 5 Rring down b saflety standards for
procecnon apabant e dengers ariiag lroms expossre o lealiag radlatien, sad repeding
Deotives S IELarstom. 88 Darwom, 1% Iarstem. Y ALwrsiom o

» residues from NORM-Practices (PG, fly ashes, slags, ...) —
» activity index I, notification, ...
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Background EU-CPR

Ofticial Journal L 88

of the European Union

» Regulation 305/2011 of the European Parliament

and the Councill feaisiition e
» Harmonized conditions for the marketing of

construction products

» to avoid barriers of trade ¢ Bt 41 1042011 f e s e e of B Cond o k1

o Regulation U Se W 2001 of i
.

Daropwan Parbameos and of che Councll of ¥ Muech N1
dormn Marmsonised condstsomns e e

merbeting of Comirm s prades is and srprabng

o Regulation SU) Ne 300 2011 of the Laropesn Parbamemt and of dhe Counal of ¥ Maech 211
repeaing Cosncd Repelution (FC) No 15040005 on the caritl rates fow busann

o Direvtive 20011200 of the Eavopesn Parlivmment and of Soe Comnell of * Manch 2011 on the
spphcation of patiosy” righes In crom-Dorder healthcare
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Background EU-CPR

» Regulation 305/2011 of the European Parliament ang
the Council

ANNEX |

BASIC REQUIREMENTS FOR CONSTRUCTION WORKS

Construction works as a whole and in their separate parts must be fit for their intended use, taking into account in
particular the health and safety of persons involved throughout the life cycle of the works, Subject to normal main
tenance, construction works must satisfy these basik requirements for construction works for an economically reasonable

working life.

» Harmonized conditions for the marketing of
construction products

» to avoid barriers of trade

» basic requirements: no threat to health, i.e.
» emission of dangerous substances
» emission of dangerous radiation

» CE Marking, Declaration of Performance
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3. Hypiene, health and the environment

he construction works must be designed and bullt in such a way that they will, throughout their lide cvcle, not be a

threat 1o the hygiene or health and safety of workers, occupamts or neghbours, nor have an exceedingly high mmpacr,

over '.}‘.H' entire lile cycle, on the environmental \lu..ll". or on the cdimate cunng their construction, use and

t_'::'l‘ln]l'lul'; W “'..llt;:x'.ﬂ as a result of anv of Z.](' fuvli-»'.\-l‘v_:

(a) the giving-off of 1oxic gas

(b) the emissions of dangerous substances, volatile organic compounds (VOC), greenhouse gases or dangerous

'_T.HYl\Il"- imo indoor or Hl;?dun.’ al

|
(€) the emassaon o \!.IH‘.:L'IH(:% radiation;
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CEN/TC 351 Construction products: Assessment of release of dangerous substances (established 2006)

= the aim to harmonize assessment methods for CE marking purposes (Declaration of Performance) under CPR (Mandate M/366)

Cormrmon of \Wernow

Ut OD&an Commission

Hamorsssd Commtucton
Podect Sarciarda win 2
pertterarce Seciarslon \or
Sy widniwwes

C€

E

xpens

» WG3 TG31: Test Standard (CEN/TS 17216)
» WG3 TG32: Standard for Assessment (CEN/TR 17113)
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The CPR - BSS Connection

- lonizating Radiation part of Mandate M/366 = Link between EURATOM BSS Directive and EU CPR
- BSS Directive (2013/59/EURATOM) issued officially on January 2014

- EU Member States have 4 years time for implementation

- lonizing Radiation = the first pan-European “Dangerous Substance”

- Pan-European content: Ra, Th, K

- Pan-European reference value: 1 mSv per year (in addition to the background)

Under the Framework of CPR - some FAQs:

- What to measure? National requirements = product standards (e.g. EN 450 - Fly ash for concrete)
- How to measure? Technical Specification (TS) = European Standard (EN)

- How to assess? Technical Report (TR) = European Standard (EN)

- How often? AVCP (Assessment and Verification of Constancy of Performance) 1+, 1, 2+, 3 or 4; EC Deligated
Act, not yet decided

- Who can measure? Only notified bodies (NANDO-CPR Database)
- What to declare? Activity concentrations? Doses? Classes? National requirements = EC Deligated Act
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Specifications for a dose assessment

» Graded approach!

» Be compatible to Euratom-BSS!

» But use the standard room of WG2 (Emission in indoor air)!

» But without windows and doors!

» Consider the individual thickness (d) and density (p)!

» [t would be nice to have the mass per unit area (p-d) as parameter!
» And the result should be the annual dose and not an index!

» Keep it simple!

Stakeholder acceptance

(Producers, Planners, Authorities, Regulators)
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Basic |ldea

STUK-B-STO 32
NOVEMBER 1995

Radiation Dose Assessments
for Materials with Elevated
Natural Radioactivity

Mika Markkanen
Department of Radaation Safety

FINNISHCUENTRE FOR BADIATION ANDNUCLEAR SAFETY
PO Box 14, FINGQOSR) HELSINKI

FINLAND

Tel +35850 T8y xxi
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European Commission

Radiation protection 112

Radiological Protection Principles
concerning the Natural Radioactivity
of Building Materials

1999

Derectorate-General
Envircmenent, Nuckar Safety and Civil Protection
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Basic |ldea

Point Kernel Integration, Buildup Factor, Self Attenuation,
Model Room, nat. Background, Averaged Energies, ...

. P(xs ,Vs 2Z¢)
Qx,y,2z) ©g" s

9 D, =577-107L0Y y (ta =), E,[B(1)* “m'dV

B(1) =1 + C(Ei)pi(l)sleD(E')”‘(l)s'

. |j_—z|1 I = \[x,=x)*+(y,-P+(z,~2)?

1 — CRa CTh i CK

300 Bg kg~ 200 Bg kg™ 3000 Bg kg
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Let's do some number crunching!

Annual Dose, uSv per Bg/kg, Ra

Annual Dose, uSv per Bg/kg, Th
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Result

Table 2 — Specific dose rate in air from the different structures in the room of Figure 1

Mass
20 cm thick concrete
per unit | Wall, cellingorfloor | o000 wall, ceiling Shielding factor

or floor material

area * of |  material (top layer) *
wall,
celling

or floor
material
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Let's do some maths!

D = f(total activity, room dimension, all the rest)
= f(CRra, C1n, Ck, m, ...), with m = pdA
= f1(pd, ...)Cra + f2(pd, ...)Cth + f3(pd, ...)Ck

fi is smooth — Polynomial expansion
fi = ao + a1(pd) + az2(pd)? + az(pd)3 + ...

fit — ai

For pd < 500 kg/m?: 2"d order

Dose per activity
concentration

pd ~ 500 kg/m?
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Result

281 + 16.3pd — 0.0161(pd)?] - Cra |
+(319 + 18.5pd — 0.0178(pd)*] - Crp | - 107
+[22.3 + 1.28pd — 0.00114(pd)?] - Ck

-
|

for pd < 500 kg/m? 2 60 nSv/h
~ surface area weighted average of all
[C] = Ba/kg 23 countries

[D] = mSv per year (7000 h, 0.7 Sv/Gy)
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Technical remarks

» R (https://www.r-project.org)

» cubature: Adaptive Multivariate Integration over Hypercubes (https://cran.r-project.org/web/packages/cubature/)
» Jupyter (https://jupyter.org)

» Notebook (https://behoff.de/resources/Dateien/Dose-assessment-R.ipynb)

» Validation: CEN = STUK/RP112 = Monte Carlo (PENELOPE) (https://doi.org/10.1016/j.apradiso.2013.07.006)
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CEN/TR 17113 Dose Assessment

Technical Report
* More informal with descriptions, discussions, ...
* Missing Link between measurement and reference value

 Euratom-BSS, Art. 75: “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.”

 Annex VIIl: Activity Index

 Annex VIII: “The calculation of dose needs to take into
account other factors such as density, thickness of the
material as well as factors relating to the type of building
and the intended use of the material (bulk or superficial).”

« Harmonised model assumptions

* RP112 and TC351 documents considered

TECHNICAL REPORT CEN/TR 17113
RAPPORT TECHNIQUE
TECHNISCHER BERICHT October 2017

LSY%1.10008

English Versio

Construction products - Assessment of release of
dangerous substances - Radiation from construction
products - Dose assessment of emitted gamma radiation

" tvabart« de Lém n Jde dauprod chis Sewertuag fer retwtrasg voro
. " g 4

CANCEARLIC Munigemen! Contire: Avener Marmis 17, B 1000 Ervsels

’\.'!m
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CEN/TR 17113 Dose Assessment

Determine
226Ra, 232Th (32%Ra), K
(withTS 00351014 or other)

l

I<1 Calculate J

Technical Report
* More informal with descriptions, discussions, ...
* Missing Link between measurement and reference value

 Euratom-BSS, Art. 75: “The reference level applying to

Cize Czaz Cor
o T e

3000

J{I>l

D =|+[319 + 18,5pd — 0,0178(pd)?] X C232

[ [281 +16,3pd — 0,0161(pd)?] X Cazp,,

-6
™ x 10

+[22,3 +1,28pd — 0,00114(pd) * X Cyoy

indoor external exposure to gamma radiation emitted by " -EE.
building materials, in addition to outdoor external To consider natural background radiation, subcontract
exposure shall be 1 mSv per year 7’ 0,29 mSv from D before comparing it to the value of 1.
, .
For covering or insulation materials,
« Annex VIII: A Cthlty Index add 0,19 mSv to D before comparing it to the value of 1.
l D>1
 Annex VIlI: “The calculation of dose needs to take into
account other factors such as density, thickness of the T Detailed dose calculation to establish
. . A No restrictions regarding appropriate restrictions in the Declaration of
material as well as factors relating to the type of building radiation protection Performanceregarding the use ofthe product
and the intended use of the material (bulk or superficial).”
« Harmonised model assumptions Figure 2 — Flowchart for Assessment of indoor gamma exposure due to building
materials (construction products) used in their intended use as a final product in
« RP112 and TC351 documents considered a permanent manner in a building or parts thereof
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CEN/TR 17113 Dose Assessment

Determine
226Ra, 232Th (32%Ra), K
(withTS 00351014 or other)

I<1 Calculate J

Technical Report
* More informal with descriptions, discussions, ...
* Missing Link between measurement and reference value

 Euratom-BSS, Art. 75: “The reference level applying to

Cen Cass ¢
‘:Bd + —1Ih + _“.K)
300 <00 3000

I>1

[ [281 +16,3pd — 0,0161(pd)?] X Cazp,,
D = |+[319 + 18,50d — 0,0178(pd)*] X Ca32p,
+[22,3 +1,28pd — 0,00114(pd) * X Cyoy,

x 10~¢

indoor external exposure to gamma radiation emitted by " -EE.
building materials, in addition to outdoor external To consider natural background radiation, subcontract
exposure shall be 1 mSv per year 7’ 0,29 mSv from D before comparing it to the value of 1.
, .
For covering or insulation materials,
« Annex VIII: A ctivity Index add 0,19 mSv to D before comparing it to the value of 1.
l D>1
 Annex VIlI: “The calculation of dose needs to take into
account other factors such as density, thickness of the T Detailed dose calculation to establish
. . A No restrictions regarding appropriate restrictions in the Declaration of
material as well as factors relating to the type of building radiation protection Performanceregarding the use ofthe product
and the intended use of the material (bulk or superficial).”
« Harmonised model assumptions Figure 2 — Flowchart for Assessment of indoor gamma exposure due to building
materials (construction products) used in their intended use as a final product in
« RP112 and TC351 documents considered a permanent manner in a building or parts thereof
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CEN/TR 17113 Dose Assessment

Technical Report
* More informal with descriptions, discussions, ...
* Missing Link between measurement and reference value

 Euratom-BSS, Art. 75: “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.”

 Annex VIIl: Activity Index

 Annex VIII: “The calculation of dose needs to take into
account other factors such as density, thickness of the
material as well as factors relating to the type of building
and the intended use of the material (bulk or superficial).”

« Harmonised model assumptions

Determine
226Ra, 232Th (32%Ra), K
(withTS 00351014 or other)

l

I<1 Calculate J

Ds1

Cize Czaz Cor
o T e

3000

I>1

D =|+[319 + 18,5pd — 0,0178(pd)?] X C232

L4

No restrictions regarding
radiation protection

[ [281 +16,3pd — 0,0161(pd)?] X Cazp,,

-6
™ x 10

+[22,3 +1,28pd — 0,00114(pd) * X Cyoy

To consider natural background radiation, subcontract
0,29 mSv from D before comparing it to the value of 1.

For covering or insulation materials,
add 0,19 mSv to D before comparing it to the value of 1.

lD)l

Detailed dose calculation to establish
appropriate restrictions in the Declaration of
Performance regarding the use ofthe product

Figure 2 — Flowchart for Assessment of indoor gamma exposure due to building

materials (construction products) used in their intended use as a final product in
a permanent manner in a building or parts thereof

* RP112 and TC351 documents considered
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CEN/TR 17113 Dose Assessment

Technical Report
* More informal with descriptions, discussions, ...
* Missing Link between measurement and reference value

 Euratom-BSS, Art. 75: “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.”

 Annex VIIl: Activity Index

 Annex VIII: “The calculation of dose needs to take into
account other factors such as density, thickness of the
material as well as factors relating to the type of building
and the intended use of the material (bulk or superficial).”

« Harmonised model assumptions

Determine
226Ra, 232Th (32%Ra), K
(withTS 00351014 or other)

l

I<1 Calculate J

Ds1

Cize Ciaz Coo
S Pics | P, ¢
300

<00 3000

J{I>l

L4

No restrictions regarding
radiation protection

[ [281 +16,3pd — 0,0161(pd)?] X Cazp,,

D = | +[319 + 18,5pd — 0,0178(pd)?] X Cz32r, | x 1078

+[22,3 +1,28pd — 0,00114(pd) * X Cyoy

To consider natural background radiation, subcontract
0,29 mSv from D before comparning it to the value of 1.

For covering or insulation materials,
add 0,19 mSv to D before comparing it to the value of 1.

Detailed dose calculation to establish

appropriate restrictions in the Declaration of
Performance regarding the use ofthe product

Figure 2 — Flowchart for Assessment of indoor gamma exposure due to building

materials (construction products) used in their intended use as a final product in
a permanent manner in a building or parts thereof

* RP112 and TC351 documents considered
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CEN/TR 17113 Dose Assessment

Determine
226Ra, 232Th (32%Ra), K
(withTS 00351014 or other)

l

_ I<1 Calculate J
* Technical Report gy | Gy | o
300 200 3000
* More informal with descriptions, discussions, ... J{b 1
* Missing Link between measurement and reference value [ [281 +16,3pd — 0,0161(pd)?] X Cazep,.
D =|+[319 + 18,5pd — 0,0178(pd)?] x Ca3apy | X 107
 Euratom-BSS, Art. 75: “The reference level applying to +[22,3 +1,28pd — 0,00114(pd) 2 X o,
indoor external exposure to gamma radiation emitted by le Ds1
building materials, in addition to outdoor external To consider natural background radiation, subcontract
exposure, shall be 1 mSv per year.” 0,29 mSv from D before comparing it to the value of 1.
, :
For covering or insulation materials,
« Annex VIII: A Cthlty Index add 0,19 mSv to D before comparing it to the value of 1.
 Annex VIlI: “The calculation of dose needs to take into
Detailed dose calculation to establish

account other factors such as density, thickness of the —X

. - -y g No restrictions regarding
material as well as factors relating to the type of building | . 4.ti0n protection
and the intended use of the material (bulk or superficial).”

appropriate restrictions in the Declaration of
Performance regarding the use ofthe product

« Harmonised model assumptions Figure 2 — Flowchart for Assessment of indoor gamma exposure due to building
materials (construction products) used in their intended use as a final product in
« RP112 and TC351 documents considered a permanent manner in a building or parts thereof
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CEN/TR 17113 Dose Assessment

Technical Report
* More informal with descriptions, discussions, ...
* Missing Link between measurement and reference value

 Euratom-BSS, Art. 75: “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.”

 Annex VIIl: Activity Index

 Annex VIII: “The calculation of dose needs to take into
account other factors such as density, thickness of the
material as well as factors relating to the type of building
and the intended use of the material (bulk or superficial).”

« Harmonised model assumptions

Determine
226Ra, 232Th (32%Ra), K
(with TS 00351014 or other)

l

I <1 Calculate J

Ds1

‘Cz:oB C: J‘II __K)
300

3000

J{b

Y

No restrictions regarding
radiation protection

(281 +16,3pd — 0,0161(pd)?] X Cazp, .

D=|+[319+ 18,5pd — 0,0178(pd)*] x C23:Th x 10~

+[22,3 +1,28pd — 0,00114(pd) * X Cyoy

To consider natural background radiation, subcontract
0,29 mSv from D before comparing it to the value of 1.

For covering or insurato
add 0,19 mSv to D before comparing it to the value of 1.

lD>1

Detailed dose calculation to establish

appropriate restrictions in the Declaration of
Performance regarding the use ofthe product

Figure 2 — Flowchart for Assessment of indoor gamma exposure due to building

materials (construction products) used in their intended use as a final product in
a permanent manner in a building or parts thereof

* RP112 and TC351 documents considered
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CEN/TR 17113 Dose Assessment

TECHNICAL REPORT CEN/TR 17113
RAPPORT TECHNIQUE
° Tech n ical Re port TECHNISCHER BERICHT October 2017
* More informal with descriptions, discussions, ...
Construction products - Assessment of release of
. . - dangerous substances - Radiation from construction
e M |SS|ng Link between measurement and reference Val ue products - Dose assessment of emitted gamma radiation

" tvabart« de Lém n Jde dauprod chis Sewertuag fer retwtrasg voro
. " g 4

 Euratom-BSS, Art. 75: “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.”

 Annex VIIl: Activity Index

 Annex VIII: “The calculation of dose needs to take into P‘Q
account other factors such as density, thickness of the
material as well as factors relating to the type of building
and the intended use of the material (bulk or superficial).”

« Harmonised model assumptions

CANCEARLIC Munigemen! Contire: Avener Marmis 17, B 1000 Ervsels

- RP112 and TC351 documents considered O TR B
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Consulting with

EAOSOF E EV OPEANRAOCOLOG’CA
0 COMPETENT AUTHORITIE

Europadische Europdische
Kommission Kommission
JRC EU-LCI WG, SGDS Euratom Art 31 GoE
Outlook

= ) EUROPEAN COMMISSION

Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs

Industrial Property, Innovation and Standards
Standards for Growth

SPECIFIC AGREEMENT N° CEN/2017-12
Dangerous substance in construction products, Phase IV

For WG 3: CEN/TR 17113 = EN

| Verantwortung fiir Mensch und Umwelt | HE B B 5 B ® ® @/

Bundesamt fir Strahlenschutz



'.‘_."'. N '
ST

¥ EUXOAPIOTW
s o T

.-
- -
.

.
.. .

.

oy -5 '.; :

| Verantwortung fiir Mensch und Umwelt |

Bundesamt fur Strahlenschutz




The Background of the Background in the Index Formula (RP112)

STUK-B.STO 32
NOVEMBER 1995

Radiation Dose Assessments
for Materials with Elevated
Natural Radioactivity

Mika Markkanen
Deparument of Radiation Safety

FINNISH CENTRE FOR RADIATION AND NUCLEAR SAFETY
PO Box 14, FINAOOSK] HELSINKI

FINLAND

Tl ¢ 355079 )

| Verantwortung fir Mensch und Umwelt | H B B & ® = \@/

Bundesamt fir Strahlenschutz



The Background of the Background in the Index Formula (RP112)

STUK-B-STO 3°
NOVEMBER 1

Radiati
for Ma
Natura

Mika Markkan
Deparument of R

FINNISH CENTR|
PO Box 14, FINO
FINLAND 1
Ted + 35074958

gxcess exposure caused by these matenals. In all
dosc asscssments, then, the exposure from
natural radionuclides in the undisturbed Earth's
crust and cosmic radiation are subtracted.

The basic concept in determining the excess
exposure is the following. The total exposure
caused by the material and the influenced
background is first evaluated. The exposure
caused by the background before any human
influence is then subtracted from it. This result is
referred to as the excess exposure.

In individual cases such as mining disposal areas
etc., exposure caused by uninfluenced
background can be evaluated on site before the
activities or later by monitoring the surroundings
of the site. In the case of building materials, the
place of use is not known beforchand and
therefore a more general subtraction  of
background on the basis of national or areal
averages must be performed.

The population-weighted mean terrestrial dose
rate outdoors in Finland is 71 nGy h" . A
rounded value of 70 nGy h™' is subtracted from
the calculated dose rates. In some parts of
Finland™, the external gamma dose due to the
"'Cs fallout from the Chemoby! accident should
be treated as 'existing background' which should
be subtracted from the assessed dose rates. The
possible shielding effect of materials for cosmic
radiation s considered small, and therefore
exposure orginating from cosmic radiation is
excluded in all assessments,
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crust and cosmic radiation are subtracted.

The basic concept in determining the excess
exposure is the following. The total exposure
caused by the material and the influenced
background is first evaluated. The exposure
caused by the background before any human
influence is then subtracted from it. This result is
referred to as the excess exposure.

In individual cases such as mining disposal arcas
etc., exposure caused by uninfluenced
background can be evaluated on site before the
activities or later by monitoring the surroundings
of the site. In the case of building matenals, the
place of use is not known beforchand and
therefore a more general subtraction of
background on the basis of national or areal
averages must be performed.

The population-weighted mean terrestrial dose
rate outdoors in Finland is 71 nGy h" . A
rounded value of 70 nGy h™' is subtracted from
the calculated dose rates. In some parts of
Finland™, the external gamma dose due to the
"'Cs fallout from the Chemoby! accident should
be treated as 'existing background' which should
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possible shielding effect of matenials for cosmic
radiation 1s considered small, and therefore
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radionuclides 1n the material.

5.1 Activity indexes for
construction materials

The activity indexes given in Section 2.3 have
been derived to indicate whether the safety
requirements given in Section 2.2 are being
fulfilled. The general criteria and parameter
values used are presented in Table X/I. The
calculations in deriving the activity indexes are:

Building materials

(0.92 - Cga-70) - 10” Gy h™" - 0.7 Sv Gy
.7000ha'=10" Sva’
=> Cra = 270 Bq kg

The activity concentrations Cy, = 226 Bq kg
and Cx = 3 069 Bq kg are calculated similarly,
leading to the activity index I, for building
materials presented in Section 2.3.

_ Materials _used fnr__constructing __streets _aned
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gxcess exposure caused by these matenals. In all
dose assessments, then, the exposure from
natural radionuchides in the undisturbed Earth's
crust and cosmic radiation are subtracted.

The basic concept in determining the excess
exposure is the following. The total exposure
caused by the material and the influenced
background is first evaluated. The exposure
caused by the background before any human
influence is then subtracted from it. This result is
referred to as the excess exposure.

In individual cases such as mining disposal arcas
etc., exposure caused by uninfluenced
background can be evaluated on site before the
activities or later by monitoring the surroundings
of the site. In the case of building matenals, the
place of use is not known beforchand and
therefore a more general subtraction of
background on the basis of national or areal
averages must be performed.

The population-weighted mean terrestrial dose
rate outdoors in Finland is 71 nGy h" . A
rounded value of 70 nGy h™' is subtracted from
the calculated dose rates. In some parts of
Finland™, the external gamma dose due to the
"'Cs fallout from the Chemoby! accident should
be treated as 'existing background' which should
be subtracted from the assessed dose rates. The
possible shielding effect of matenials for cosmic
radiation 1s considered small, and therefore
exposure onginating from cosmic radiation is
excluded in all assessments.
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The activity indexes given in Section 2.3 have
been derived to indicate whether the safety
requirements given in Section 2.2 are being
fulfilled. The general criteria and parameter
values used are presented in Table X//I. The
calculations in deriving the activity indexes are:
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The activity concentrations Cr, = 226 Bq kg’
and Cx = 3 069 Bq kg™ are calculated similarly,
leading to the activity index I, for building
materials presented in Section 2.3.
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gxcess exposure caused by these matenals. In all
dosc asscssments, then, the exposure from
natural radionuchides in the undisturbed Earth's
crust and cosmic radiation are subtracted.

The basic concept in determining the excess
exposure is the following. The total exposure
caused by the material and the influenced
background is first evaluated. The exposure
caused by the background before any human
influence is then subtracted from it. This result is
referred to as the excess exposure.

In individual cases such as mining disposal areas
etc., exposure caused by uninﬂuo.nccd

The population-weighted mean terrestrial dose
rate outdoors in Finland is 71 nGy h' . A
rounded value of 70 nGy h™' is subtracted from
the calculated dose rates. In some parts of
Finland™, the external gamma dose due to the
"'Cs fallout from the Chemobyl accident should
be treated as 'existing background' which should
be subtracted from the assessed dose rates. The
possible shielding effect of materials for cosmic
radiation 1s considered small, and therefore
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S.1 Activity indexes for
construction materials

The activity indexes given in Section 2.3 have
been derived to indicate whether the safety
requirements given in Section 2.2 are being
fulfilled. The general criteria and parameter
values used are presented m Table XII. The

Conclusion: Every national regulatlon based on the RP112 index
formula considers the mean natural background of FmIand'
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excluded in all assessments, considered.
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92 CRETOF 10 Gy
.7000ha =107 Sva’

=> Cra = 270 Bg kg"

The activity concentrations Cr, = 226 Bq kg
and Cx = 3 069 Bq kg™ are calculated similarly,
leading to the activity index I, for building
materials presented in Section 2.3.
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