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* Project revision of the Swiss legislation and BSS
= Scope and Clearence level

* |ssue in medicine

= Training and education

= Radon

= |mport/export of radoactive material

= Resume
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Swiss legislation

The Swiss legislation on radiation protection is in force since
1994. It is based on the recommendations of ICRP of 1990
(ICRP 60).

The recommendations of ICRP 103 (2007) shall be
Implemented into Swiss legislation. An harmonization to the
radiation protection concepts of the EU is aimed for, the
Euratom Basic Safety Standards Directive (Draft and finla
version) served as a guideline for the revision of the Swiss
radiation protection legislation.
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Revision of radiation protection

Federal Department of Home Affairs FDHA
Federal Office of Public Health FOPH
Radiation Protection Division

egislation

Scope

= Radiation Protection Ordinance
= 10 technical ordinances

» Lead by FOPH

Timeline of the project
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Revision of radiation protection legislation
—
Principles
» |n accordance with Radiation Protection Law (no change)
= Transposition of ICRP 103
» Transposition of Euratom BSS
= mandatory for:
reduction of trade barriers, material, workers (exchange)
= Keep it simple

Keep established Swiss structures, good Swiss practices
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SFOPH

Direction
Regulatory bodies
__________ Kernteam _ _ __ _ ___ _, C— -
Legal affairs Project i
3 jurists leader |

6 working groups, responsible for the elaboration of the article
more than 50 persons involved,
several meetings / pro year during 4 years
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General principle of radiation protection

= Justification
= Optimisation
=  Dose limitation

» Graded approach (authorisation, survey)
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Exposure situations and categories of exposure

L
Category/ Public Occupational Medical
Situation
Planned Dose limit Dose limit

(Dose constraint) (Dose constraint) Dose constramt

Emergency Reference level Reference level —  -———---emmmmmmee-
Existing Reference level oo e
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Dose limits

Effective dose
Lens of the eye

Skin, extremities

Federal Department of Home Affairs FDHA
Federal Office of Public Health FOPH
Radiation Protection Division

Public Occupational

1 mSv/a 20 mSv/a

15 mSv/a 20 mSv/a

50 mSv/a 500 mSv/a

New for Switzerland
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Tool for optimisation

Public

= Dose constraint for specific source definied in authorisation
Occupational

= Dose constraint for specific activities established during the
work

Medicine

* no dose limits

= for cariers and comforters: 5 mSv per case

= volunteers in research projects: 5/ 20 mSv/a
= diagnostic reference levels for patients
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Reference levels

Emergency exposure
situation

Existing exposure
situation
ref. level for radon

Public

100 mSv/a

20 mSv/a
300 Bg/m?3

Federal Department of Home Affairs FDHA
Federal Office of Public Health FOPH
Radiation Protection Division

Occupational /
obligated persons

50 mSv/a
250 mSv/a
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Exposure situations and categories of exposure

- Transitions

Category / Occupational

Situation

Planned Dose limit Dose limit DRL

l (Dose constraint) (Dose constraint) Dose constraint
Emergency Reference level eference level =  —m—mmmemmmmmmeeeo
Existing Reference level © —oeeemeeeeet
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Radon: from existing to planned
B

EXxisting exposure

» reference level for indoor radon in homes:
300 Bg/m?3

» reference level at workplace
1000 Bg/m?

Planned exposure (occupational)
e from 170 kBgh/m3
o dose limit: 20 mSv/a
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* |onising radiation A <100 nm, 12 eV
= regulated A <0.25 nm, 5 keV ?

= what about Extreme UV ?

= How to regulate ?

= How to measure? (Sv/h or W/m??)
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Subject matter and scope, new concept

LE '—IA E old
Scope

= Old: radioactive substance: not any more when under limit (LE)

= New: everything is radioactive but not subject to authority control
no limit to scope

» Clearence level LL — like Euratom BSS
= Autorisation / licence limite LA — keep Swiss value
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Clearance level (LL)

Data sets

In view of the implementation of the new EU BSS into the Swiss
legislation, we had to prepare the necessary data sets

Table A, Annex VII EU BSS

Activity concentration values for exemption or clearance of materials
which can be applied by default to any amount and to any type of
solid material
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Clearance level (LL)

Schweizerische Eidgenossenschaft
Federal Department of Home Affairs FDHA

These values are only available for less than 300 radionuclides,
whereas we need a complete set of data for 800 radionuclides in

our legislation.

Therefore we have mandated “Brenk Systemplanung / Consulting
Engineers / Germany” to do the necessary calculations for the

500 missing radionuclides.
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E——
Scenario | Description Exposed Relevant exposure pathway
individual
WL Worker on landfill or in Worker External exposure on landfill
other facility (other Inhalation on landfill
than foundry) Direct ingestion of contaminated material
WF Worker in foundry Worker External exposure in foundry from equipment or
scrap pile

Inhalation in foundry
Direct ingestion of contaminated material

WO Other worker (e.g. truck Worker External exposure from equipment or the load on
driver) the truck

RL-C Resident near landfill or Child (1-2 a) | Inhalation near landfill or other facility
other facility Ingestion of contaminated foodstuffs grown on

contaminated land

RL-A Adult (>17 a) | Inhalation near landfill or other facility
Ingestion of contaminated foodstuffs grown on
contaminated land

RF Resident near foundry Child (1-2 a) | Inhalation near foundry
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Scenario | Description Exposed Relevant exposure pathway
individual
RH Resident in house Adult (>17 a) | External exposure in house

constructed of
contaminated material

RP Resident near public Child (1-2 a) | External exposure
place constructed with Inhalation of contaminated dust
contaminated material Direct ingestion of contaminated material
RW-C Resident using water from | Child (1-2 a) | Ingestion of contaminated drinking water, fish and
RW-A private well or consuming [, 4 (>17 a) other foodstuffs
fish from contaminated
river
Criteria:
= realistic scenario < 10 uSv/a

* |ow probability scenario & 1 mSv/a
= Wworst case scenario
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Results

[
Available documents

» Final report (in German) with the data for 800 radionuclides
and details of the calculation

= Data set as excel-sheets

Quality control / validation

» The data of Safety Guide RS-G-1.7 are correctly reproduced by
the calculations

= Swiss FOPH — in collaboration with the Institute of Radiation
Physics (IRA) — has validated the data.

Limitations

» The model has its limits, in particular for short lived nuclides;
conventions are needed
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= |AEA BSS — Euratom BSS:
* spec. activity for 257 nuclides (any amount)
* abs. activity for 600 nuclides (moderate amount)

= CH (Radiation Protection Ordinance):
* spec. activity for 800 nuclides (IAEA scenarios)
* shortlived nuclides: LL = min (LEgss mogerater LEBrenk)

« NORM
« according to Euratom BSS

21
Implementation of the new BSS in Switzerland
04. June 2014
Nicolas Stritt, SFOPH



Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Annex lll, Radiation Protection Ordinance (LL)
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Authorisation

= Licence
= Simplify licence (mainly dentist, small hospital)
= Specifically exempt (, Typenbewilligung®)

According to the radioprotection law, the use of ionizing radiation to
human is subject to authorisation, this stay the same (no change in the
law)

New licences
= NORM-Industrie:
= from 1.0 mSv for workplace
= from 0.3 mSv in the environment
= Radon workplace: from 170 kBgh / m3
= Manipulation or in contact with orphan sources
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Environmental and population protection

 Immission limit for effluent air and water
= Air: 0.3 mSv /y through inhalation und immersion
= Water: consumation of 650 | give rise to a dose of 0.3 mSv

 Replacement of tolerance value for food

* No other protection of the environment (animal, etc.)
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« use of the activity concentration index (I) for the gamma
radiation emitted by building materials according to
Euratom BSS

» Building material with | < 1
No restrictions on the envisaged use of such materials

» Building material with | < 1
should not give doses exceeding 1 mSv/y
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* |ntroduction of category A and B worker
* NORM-Industry: from 1 mSv per year

= Radon in workplace: from 170 kBgh/m3
* Flightpersonal: from 1 mSv per year

Modification
= Reglementation for pregnant women
* Reglementation for young persons
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NORM, Radon
= Ambiant dosimetry — time of stay (dosimetry done by calculation)

Flight personal
* Fligthroute, planification of schedule (dosimetry done by calculation)

Interventional medicine
 Double dosimetrie mandatory

Eye lense

» Use of double dosimetry (use of correction factor to take into account the
geometry and wearing of glasses)

Hand
* Finger dosimetry mandatory (use of correction factor for finger tip dosis)
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HASS sources, new value

New D-value (BSS) are higher than the old Swiss (GQL) value for HASS
HGQL WD-Value

1.00E+16
1.00E+15
1.00E+14
1.00E+132
1.00E+12
1.00E+11
1.00E+10
DE+DD
0E+DE
.DDE+O7
DDE+DG
.DDE+D5
.DDE+D4
DE+D2
.DDE+D2
.DDE+D1
.DDE+DD

—_ =i i =i =i i =i i i
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HASS sources, number of sources

Radiation Protection Division

A decrease of number sources which fall into categorie HASS with the
New D-value (BSS),
factor 5 for the medicine and research field, factor 2 for industry field

Medicine
Research
m O-Valus
[ fcin]N
Industry e

a 100 200 300 400 S00 Go0 Tao 800
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HASS
= Definition according to Annex Il Euratom BSS
= Safety concept according to IAEA
= Each HASS, Individual autorisation mandatory

exeption Ir-192, afterloading appliances
too many authorisations to be issued per year
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= QOrphan sources

= Authorisation mandatory for
Incineration centers
Metal scrap dealers

= Requirement on:
Training
Storage
Safety concept

= Mandatory installation of measurement device at the entrance
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Medicine, Swiss approach

Definiton of 3 domains of
risks based on the dose
to patient

hi

middle dose

von 1 mSv bis 5
mSv
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Medicine

= According to the domain of dose (to patient) different
requirement are forseen:

Documentation needed for authorisation procedure FRI o~
Presence of medical physicist — D, "
Introduction of Clinical Audit il
Possibility of screening program

Possibility of X-Ray imagery for non clinical purpose (scanner, etc.)
Introduction of clinical incident reporting system (CIRS)

= Inclusion of the 3 level of justification according to ICRP in the
legislation
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Medicine, diagnostic reference level

= Adaptation and introduction of diagnostic reference level in all
medical field, mandatory of automated exposition control

X-Ray Unit DAP

AGD

Densitometry
CTDlw and DLP
CT
Radioscopy IRP

PET/ CT Activity, CTDlw. and DLP
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Technical ordinance in medicine
B

= Adaptation of the quality assurance for the all X-ray chain from
the X-ray unit till the image

Sk v 4
a4

\\ \j omg ‘3,.

= New dose limit for carriers and comforters

* Introduction of the new controlled area concept, controlied and supervised area

= New requirement on fire resistance for storage room with radioactive
sources in the medical field
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Training and education

» Euratom BSS definition of RPE / RPO, recognition of training

= Goal: mutual recognition of RP

120
105
100
In CH
in the medical field only 80

more than 50 recognition per year 6o
since Bilateral Agreement with EU

2000 2001 2002 2003 200

=
)
o
o
o1
)
o
o
o
)
o
o
\I
)
o
o
e}
)
o
o
©
N
o
'—\
o
)
o
'—\
'—\
)
o
H
N

= For the requirement on education in radiation protection and
recognition of the competence of expert in the different field (nuclear
powerplant, medical, industrial) a Swiss approach was adopted.
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Concept EUTERP, EU-BSS
N
Contact

Radioprotection Officer
(RPO)

Advice \\ Recognition

Radioprotection Expert
(RPE)

Regulatory body
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Swiss System
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Goal of the system in CH and of the training in radiation protection is to
garantee the security of population, workers, patient and environment

CH
Radiopotection Expert

Radioprotection
Officer

(RPO)

Radioprotection
Expert
for a given field

(RPE)

Recognition

Regulatory body
(ENSI, SFOPH , suva)

Contact

= system is composed of 2 actors

= Great responsability given to the local expert
which has also task and responsability of
RPE for a given practive

= Mandatory recognition of all CH
radioprotection Expert in the different field in
Switzerland
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Swiss System

Old System used the definition of qualified person in radiation protection.

New we will have 8 categories of person dealing with ionizing radiation and
each of them need a different training and education:

© N O Ok~ W D F

Person dealing with ionizing radiation

Person having responsibility to third one

Medical personal (without physician, protection of patient)

Medical physician (Radiology, nuclearmedicine, general practitioner with X-ray units)
Medical physicist

Radiation Protection Expert (RPE CH)

Radon expert

Person in emergency organization or taking part to emergencies

39
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= Necessity to have a responsible recognized RPE (CH) in all Authorization (medicine

/ industry / nuclear power plant)
» Emergency Personal, training mandatory
» Recognition of the education through a regulatory body for the categories 2 to 8
» Definition of the education in legislation for all 48 groups
Competence
Content of the education
Taxonomy for the content of the training (5 levels, Bloom Taxonomy)
Autorised activity
» Introduction of a mandatory continuous education in radioprotection

» RPE/RPO introduced in the Swiss concept with one category RPE (CH)
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Continuous education

Mandatory continuous education for all RPE (CH) having a
function

Continuous education is composed of
= Lessons learn
= New development

This continuous education must be recognized by a regulatory
body

Periodicity: 5 years or 3 years for high dosis and risk (Therapy, etc.)

For all other person involved in radiation protection, mandatory
continuous education under the responsability of the RPE (CH)
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Radon

Existing radon program from 1994 to 2014

Art. 110-118a: Ordinance on radiation protection (ORaP)

Dwelling and building with public acces:
Limit value 1000 Bg/m3
Guideline value 400 Bg/m3

Workplaces:

Limit value 3000 Bg/m3

Statistics (State 2013):
~ 150°000 measured buildings

~ 3000 buildings > 1000 Bg/m?3
~12‘000 buildings > 400 Bg/m?3

Federal Department of Home Affairs FDHA
Federal Office of Public Health FOPH
Radiation Protection Division

[ gering, léger, basso, low
C mittel, moyen, medio, medium
B hoch, eleva, elevato, high

Sources:

FOPH 2013
SwissBoundaries
2012©Swisstopo
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New reference value for Radon

B
* Population

« 300 Bg/m? instead of value of 1000 Bg/m?
« All Switzerland is to be considered as radon area

 Workplace
« 1000 Bg/m? instead of all value of 3000 Bg/m?
« monthly 170 kBgh/m?3
« or 1000 Bg/m3 for 170 h stay per month
 than limit of 20 mSvl/y (planed or work situation)
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Buildings concerned

Home and dwellings with
concentration higher than
the limits of

Already identified

— low
— medium
mm high
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Radon reference level

Federal Department of Home Affairs FDHA
Federal Office of Public Health FOPH
Radiation Protection Division

Dwellings

O

o]
B

(Do

300 Bg/m3

Buildings with public
access

Wo do we protect?

Workplaces
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N

= Cantons need an accreditation from SFOPH
= Accreditation validity max 5 years

= Measurements protocols (in development: working group
METAS)

» |n case of exceeding the reference value: notification of the
concerned authority

= Delay of 1 month after receiving results to register

measurement in the radon database Radon Could Be
. <A A Serious
= Measurements in schools and >/} Threat In

- I"'q.
(Sl =

Your

kindergarten forseen
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Building permission

e Canton has the obligation to inform building
owner about the requirements of ORaP

* Building owner is responsible :
= to be under reference level
= to take prevention measures (conform
to state of the art)
= make a radon measurement in new buildings

 In case of exceeding the reference value :
= radon mitigation within 1 year
= building owner can use the private law to receive reimbursement
from the construction company
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Graded approach for radon mitigation

= Radon mitigation, in case of exceeding 300 Bg/m3:

= Priority for schools and kindergartens

= Dwellings:
According emergency of the case und economical criteria
Ultimately by the next renovation with building permission
Possibility of derogation if the principle of proportionality isn’t
respected

= Building owner:
pays the mitigation costs
measures radon after
mitigation and inform
the authority about result
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Protection of renters

=  About 70% of the Swiss household are
renters

= The canton can ask for a measurement
In case of renter request

» |n case of exceeding the reference value :
= Now: building owner has 3 years to mitigate
= Future: renter can use the private low

49
Implementation of the new BSS in Switzerland

04. June 2014
Nicolas Stritt, SFOPH



O

Schweizerische Eidgenossenschaft
Confédération suisse Federal Department of Home Affairs FDHA

Confederazione Svizzera Federal Office of Public Health FOPH
Confederaziun svizra Radiation Protection Division

Workplaces

Obligation of measurement for

the employers in “workplaces

with radon risk™. underground facilities,
caves and supplies facilities

In case of exceeding the reference value of 1000 Bg/m? :
Calculation of the radon concentration integrated on the
working time over 1 month

If the integrated radon concentration exceed 170 kBgh/ m3: transfer
to planned exposure situation

170 kBgh/ m3: 1000 Bg/m3 over 170 hours monthly working time
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Radon consultants
_— - - ii
1 [, Sl |
= Requirements for the institution organizing =] = HHIE
radon training defined in the legislation
= FOPH publishes a list of radon consultants

= Radon consultants on the list are obliged to prove their
activity

= Work done according to the state of the art

51
Implementation of the new BSS in Switzerland
04. June 2014
Nicolas Stritt, SFOPH



Schweizerische

Eidgenossenschaft

Confédération suisse
Confederazione Svizzera
Confederaziun svizra

State of the art

Federal Department of Home Affairs FDHA
Federal Office of Public Health FOPH
Radiation Protection Division

Gem

ECU
Wars

igertisAacte s Deprkmn ez Frem ED1
Bunde mmifroe wndheltEAS

i DR EkborstErEIch VT becherschus

BAG-Empfehlungen: bauliche M I fiir Neubaut

dss Aot 110 der Stmhlenschu!zvarordnung gitt fiir Meubauten ein ge sstzlicher Richtwart wn 400
. Oas BAG empfiehit jedo ch, ein mglichst tiefes Miveau anzustreben. Der Standard hinergie-
Sieht wor, dass die Fadonko nzentration 100 Bg/m? nicht b erschreitet.

orgliche Massrahrnen zum Radonschutz fOr alle Meubadten in der Schweiz:

1

Dirchgenerds Bodenpiatie

2

Tacertafte AEdicHung gegen das und igen wn ger Bodeniut,
Wiasar und Fauchtigkeit. Bai der Durchfihirung won Leftungen durch die erdbariihrendan
Bauteile sall standardméssiy ein Rohrdurchfihrungs system [ROS) verwandet werden.

Darmit lan gfistig keine Rizse entstehen, soll ir die Bodenplatte und die erdbenihrenden
Midnde wazserdehter Beton nach 514 HORM 272 wnuendet werd en_ ird auf wasser-
dichten Beton werzichtet, sind Feuchtigkeitsspermen einzubauen.

Mach Beendigung der Arbeiten und Bezug des Gebdudes ist eine anerkannte
Kortrollmeszung wmehmen

FEdtzliche Massnahmenfir Meubadten mit gedngerm Energiek onsum baw . mit kor
trollieter Liftung:

Bei Erdscndlen und Erchegist emfiir Yim epumpen soll fir die Durshfinrung von
Leimungen durch die Bautzile dzzig ein RDS

werden. Oie Rohre mizsen luftdicht und mit dichten Stdzsen ausgefiibrt sain. Zodem ist
ein Material zu verwenden, das chemischen und phasischen Bnfiissen langfistig
standhdlt (2. B. Palyeth Wen). Erd sonde n sollen ssitlich versetztin einiger Entfamung des
Gehdudes und nicht unter der Bodenplatte veraufan

Bei Luftbrunnen muss zusdtzlich die Kestillung durch eine undurchldssige Schicht
(z.B. Lehm oder Folie) seitlich und nach unten begrenzt sein. Nach Beendigung der
Arbeiten ist eine anerkannte Ko rtrollmessung unb edingt erfordedich.

Bel kortrollierter Lifturg® soll die Frischlutansaugung mindestens 1.5 m dber der
Erdoberfidche platziert werden. Die Litungsanlage ist druckneutral od er mit einem
leichten Uberdruck (wenige Pascal) 2u betreiben. Falls kein Oberdruck im Gebdude
aufgrund méglicher W assercondensation in den WiEnden erzeugt werden kann, oder die
Bodenplatte keine ausreichends Dichtigheit aufweist, kann atemativ eine Unterboden-
Entki tung installiert werden (siche 6. Zusdtzliche Mazanahme).

Zusitzliche Massnahme fir Neubauten mit erdberdbrenden Wohn-und
Auferthaltsriumen oder mit einemn Maturkeller:

Urterboder-Entlftung [Ra dondrainage ): perforierte Rohre (aus einem Material , das
Ianglnsng eine gute Plastizitdt auf\uelset 2.B. Polyethylen) in einer Nesschlmt urrter der

it &iner h fiir eine al gllige Bod Die At der
Rohr\eﬂe gung izt won der Durchldssigkeit des umgebenden Matenals abhangig. Bs muss
sichergestellt werden, dass die ganze Fldche des Hauses entliftet wi
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Dieirtemationale Broschire Radon: bei enthilt detzll
liertere technizche Hinweise. Die Publikation entspricht dem Konzens unter den b
dem und deren \nhall kann deshalb von nationalen Empfehlungen abweichen (z. B. wird in der

Schweiz emp fir worm Radon-
risiko in der Geme\nde 2u freffen).
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Liste der Radonfach personen (Beratung zu baulichen und Sani 5]
Referenzen:

! 514 MORM 12041909 :3rSmme- und Feuchtesshutz im Hochbau

2 SlAcberkblatt 2073: Litung in (Punkte 6.7.1 und 67.2)
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Radon

Precautions for new buildings

Schweizerische Eidgenossenschaft
Conlédération suisse
Confederazione Svizzera
Confederaziun svizra

Swiss Confederation
)

3 v
Federal Department of Home Affairs DHA W AGES

Federal Offica of Public Health FOPH

July 2014: new Version of the SIA-NORM 180
“Thermal insulation, protection against humidity
and air quality in buildings” Radon included
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New action plan on Radon 2012 - 2020

www.ch-radon.ch

AYAL vt

National Action Plan
concerning Radon 2012 -2020

NOLLDALO¥d
S¥D
NOAVY

Jack found his Radon Gas Protection
Kit on the Internet at Amazon.com.
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Radioactivity at the Swiss border

Introduction in the legislation of a concept
to be able measure radioactivity at the border |

Concept planed a collaboration between
SFOPH Office of Border Gards office

Control of radioactivity by import and export

Concept for measurement at
the border is now in progress

Mobile measurement system
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Resume

= Revision of 10 Ordinances in radiation protection
= Long project, more than 4 years, not finished
= Harmonization with Euratom BSS and ICRP 103

= New expositions situation, new limit and reference values rise
guestions and many adaptations in the legislation are needed

(clearance level, radon, medicine, HASS)

= Education concept (RPE/RPO) of BSS vague and difficult to

Integrate in Switzerland, Swiss approach
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Thank you for your attention

Bern, Switzerland
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