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An Iceland centred view of the Northern hemisphere:

Iceland, a hub in the North Atlantic



Population (1 Jan 2014):
325 671 

Vegetated: 23 % Glaciers: 12 %

Unvegetated: 63 %

Lakes: 3 %

66,5° N

63,5° N

24,5° W

13,5° W

Area: 103 000 km2

Iceland  65° N

-2 / 11 °C

-0 / 11 °C
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low in U 
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Sealed sources in use in Iceland
62 sources in use by 36 licencees.
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 Largest sealed sources in use in Iceland

 Number Nuclide Type of use GBq

1 Cs-137 Blood irradiator       40 000

1 Ir-192 Medical <  450

2 Am-241/Be Well logging 111

1          Am-241/Be Research 37

1 Cs-137        Density gauge 18.5

2          Am-241       Density gauge 11 

7          Am-241       Filling height 1.7        



Co-60 

2 sources (4 in 2011) 

Total nominal activity: 8.5 GBq 

Largest sources: 6.9 GBq (February 1980) and 1.55 GBq (July 1991) 

 

Am-241 

2 sources (6 in 2011) 

Total nominal activity: 12.8 GBq  

Largest sources: 11 GBq (December 1980) and 1.8 GBq (January 1986) 

 

Am-241/Be 

3 sources (5 in 2011) 

Total nominal activity: 12.5 GBq (19.9 GBq in 2011) 

Largest sources: 11 GBq (November 1982) and 1.5 GBq (December 2004) 

 

Ra-226 (needles) (unchanged from previous reports) 

A total of 37 needles are stored at the University Hospital of Iceland 

Their nominal activity ranges from 0.09 to 1.85 GBq. 

Total nominal activity: 18.9 GBq (January 1967) 

 

Cs-137 

6 sources (7 in 2011, 18 in 2009) 

Total nominal activity: 11.1 GBq (11.4 GBq in 2011) 

Largest sources: 2 x 4.6 GBq (January 1977) 
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Disused sealed sources
(from Appendix 1 in National Report)



Use (and discharge) of unsealed sources
(from National Report, Appendix 2)
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Medical sector 
 

Discharge of Tc-99 
Based on the amount of Tc-99 discharged on the assumption that 100% of the amount 

of Tc-99m administered has decayed to Tc-99 and that it is all discharged.  The actual 

number is highly dependent on the use of the Mo-99 generator, but the amount 

discharged is low: 5 kBq 

 

Discharge of I-131 

 

In 2013 the total amount of I-131 administered was 128 GBq. Based on 100% 

discharge of the administered dose for I-131 Ablation Therapy and 30% of the 

administered dose for I-131 Thyrotoxicosis treatment – for out-patients, a total 

discharge of 106.5 GBq is estimated. 

 

 

Other radionuclides (small amounts, conservative estimate based on the reported 

use): 

 

Ga-67 123 MBq 

H-3 5 MBq 

I-123 12.580 MBq 

In-111 1.830 MBq 

P-32 19 MBq 
 

 

Research laboratories 
Research laboratories in Iceland (outside the medical field) use very limited amount 

of radionuclides and it seems to be declining.  No laboratory used more than 19 MBq 

of any radionuclide and in most cases storing for decay has been a standard procedure 

for short lived radionuclides 



Radioactive sources in transit at Keflavik airport
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Sources in transit are NOT 

included in the lists just 

presented.  There is 

considerable traffic of 

sources between Europe 

and North-America via 

Iceland.

Sources in transit at 

Keflavik airport



Iceland – Overview of national programme

Type of Liability

Long Term 

Management 

Policy

Funding of 

Liabilities

Current Practice / 

Facilities
Planned Facilities

Spent Fuel

No spent fuel

- - - -

Nuclear Fuel Cycle 

Waste

No nuclear fuel cycle 

waste

- - - -

Application Wastes VLLW mainly 

arising from 

medical use, no 

justification for a 

final waste 

depository

Waste producers Store or release after 

decay.

Decommissioning 

Liabilities
- - - -

Disused Sealed 

Sources

Return to seller / 

country of origin

Operators Return to 

seller/country of 

origin or store

-



National programme
Legal framework

 The first legislation in Iceland on radiation 
protection was passed in 1962 and has been 
revised periodically.

 The latest major revision took place in 2002, 
Act 44/2002, (aim, harmonisation with EU 
Directives)

 Minor revisions to the radiation protection Act 
were made in April 2008, effective 1st January 
2009 as well as in December 2013, effective 
on 1st January 2014.
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Legal framework

• Voluntary harmonisation of Icelandic legislation and it´s 
implementation towards EU directives and their
implentation in member states.

• EU Directives for radiation protection, radioactive waste 
have at present no legal bearing in Iceland

• Iceland is “still “ a European Union candidate 
country. 



Regulatory body 

 The regulatory authority is the Icelandic Radiation 
Safety Authority (IRSA) under the auspices of the  
Minister of Health.

 The Authority regulates matters concerning radiation 
protection, nuclear safety and security, emergency 
preparedness and radioactive waste.

 The scope of activities at IRSA reflect the use of 
ionizing radiation in Iceland – mainly medical.

 IRSA has a staff of 10 of which 7 are technical experts 
with an academic background. 
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Regulatory body

 IRSA holds, since 2008, for all of its activities 
a Quality Management System ISO 9001 
certification (ISO 9001) by the BSI  (British 
Standards Institute). 

• The quality management system provides a 
framework for the activities of the Authority. 

 Annual audit by BSI to maintain certification –
external audit.
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Radioactive waste management policy

 Radioactive waste is regulated within the framework 
of the Act on Radiation Protection and regulations on 
radiation protection based on the Act.

 These are

• Regulation 809/2003 on radiation protection in use 
of open sources 

and 

• Regulation 811/2003 on radiation protection in use 
of sealed sources

Both regulations are being revised to reflect change 
in legislation effective 1. January 2014.   



Radioactive waste management policy

 Radioactive waste management policy in Iceland is 
based on the practical needs of the country. 

 The very low activity and volume of radioactive waste 
does not justify a national final waste depository.

 Therefore the requirement is that disused sealed 
sources be returned to the country of origin or, 
“disposed” of in another legal way accepted by the 
regulatory authority unless they can be stored under 
safe and secure conditions until decayed.



Clarifications: 

 “Disposed” means here the transfer of 
ownership from the licensed owner to 
someone else.

 “Disposed of in another legal way” means  
that equipment containing a radioactive 
sealed source can also be returned to the 
manufacturer of the equipment, or the 
manufacturer of the source or a waste 
management facility that has an agreement 
with the manufacturer. It can also be 
delivered ( sold ) to another licensed user
in Iceland.
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Management of disused sources.

 Some sources no longer in use are kept by the 
licensees, under the control of the Regulatory Authority, 

on the their premises until decayed or returned to the 
manufacturer etc. 

 If the storage conditions do not meet the 
requirements set by the radiation protection Act and 
regulations with regard to safety and the security of 
the source(s), then IRSA can request the disposal of 
the source and if this is not met within a specified 
timeframe IRSA can carry out the disposal at the 
licensees expense.



Emergency preparedness.

 The Icelandic Radiation Safety Authority (IRSA) 
is the National Competent Authority for nuclear 
emergencies Abroad as well as Domestic in terms of 
the Convention on Early Notification of a Nuclear 
Accident.

 IRSA is responsible for:

• the radiological part of measures concerning all types of 
radiation emergencies, including analysis of threats,

• coordination of emergency preparedness with internationally 
accepted practices

• the operation of emergency response and radiation measuring 
systems and other measures relating thereto.
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Emergency preparedness.

 IRSA initiates response when it receives 
international or domestic notifications.

 IRSA provides support and advice to other 
authorities when expertise in radiation 
protection is needed.  This includes the Civil 
Protection department of the State Police, 
Customs Office, first responders (police, fire 
brigade) and the Coast Guard.

18



19

An Iceland centred view of the Northern hemisphere:

Iceland, a hub in the North Atlantic



The “real” threat as perceived by most 
Icelanders: being engulfed in volcanic ash

or suffer from an earthquake
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Cloud of resuspended ash 

moving in over suburbs of 

Reykjavik (22 May 2011)



Emergency preparedness.

 The nuclear and radiological emergency 
preparedness in Iceland is integrated with the 
framework of general emergency response. 

 All who have a licences to use radioactive 
sources in Iceland are required by the 
Icelandic radiation protection act (paragraph 
11) to have an appropriate emergency 
preparedness system.  
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Gamma monitoring stations

 IRSA  operates 4 gamma monitoring stations 
in cooperation with the Icelandic Meteorological 
office.  The data from the stations are combined 
with meteorological data to aid assessment.

 The location of stations and graphs showing the 
gamma rate can be accessed at the authority’s 
web site:

http://www.gr.is/verkefni/gammageislun/

http://www.gr.is/verkefni/gammageislun/


 

Real-time results ( 13 -14 March 2014 ) from 4 gammastations accessible 

on the public web-site http://www.gr.is/verkefni/gammageislun/



http://www.gr.is/verkefni/gammageislun/


Aerosol monitoring

 IRSA operates an automatic high-volume (640 m3/h) 
air sampling station in the network of the 
Comprehensive Test Ban Treaty Organisation 
(CTBTO). 

 The station, located in Reykjavík,  has a high 
sensitivity for detecting gamma emitting radionuclides 
in air.

(this was the first station in Europe to detect 
radionuclides from the NPP in Fukushima, Japan 
in March 2011)



Experience of Fukushima

 Following the nuclear accident in the Fukushima NPP the 
Icelandic Radiation Safety Authority (IRSA) had a central role in 
the response and evaluation in Iceland.  There was extensive co-
operation with the Ministry of Foreign Affairs  providing 
information to the embassy and Icelandic citizens in Japan and 
their concerned relatives. 

 IRSA is developing support material providing general 
information and advice to Icelandic citizens abroad in the 
case of a nuclear or radiological emergency in co-
operation with the Consular Affairs Unit of the Ministry of 
Foreign Affairs and exercise arrangements for providing 
such information.
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 Increased interest from the public and media 
regarding radiation and nuclear safety after 
Fukushima demonstrated the need for more public 
information on these issues. When Iceland was the 
first European country to detect radioactivity in air 
due to releases from Fukushima there was a media 
frenzy for half a day.

 IRSA developing more public information on 
radiation and nuclear safety. Exercise 
interaction with domestic and international 
media. 
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Experience of Fukushima



 The legislative framework has been 
reviewed with regard to provisions regarding 
nuclear and radiological emergencies.  There 
is a need for minor changes related to i.e. 
public information.

 These are addressed in the changes in 
legislation that entered into force on 1. 
January 2014. 
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Experience of Fukushima



Section I: Transboundary
Movement

 The shipment of radioactive sources to and from 
Iceland is subject to the international requirements 
concerning transport of dangerous goods.  The main 
method of transport is by air cargo. 

 Carriers operating between Iceland and other 
countries are subject to international regulations on 
the shipment of dangerous goods.

 Iceland does not import any radioactive waste and it 
is not the State of origin of any radioactive source.



Section I: Transboundary
Movement

 The only transboundary movements involving Iceland 
are thus shipments of disused radioactive sources, 
normally sent to their State of origin.  According to 
the radiation protection act and regulation 811/2003, 
an owner of a course needs to have the approval of 
IRSA before disposing of a source.  Such an approval 
is only granted provided the requirements of Article 
27-1 are met.

 There has never been a shipment of radioactive waste 
from Iceland to a destination south of latitude 60 
degrees South.



Section K:
General efforts to Improve Safety

 Radiation monitoring at airports and harbours has been 
increased in cooperation with the Directorate of Customs.

• Mapping of airports and main harbours has been carried out.

• Experts from Directorate of Customs carry out regular radiation 
monitoring of harbours and airports (cars ).

 Regular exercises with the special branch of the police to 
meet threats that may be radiological in nature i.e. find 
radioactive sources.



Components of search and identification 
system

 SPARCS unit, used in 
cars (customs, police, 
IRSA) and in 
helicopters (Coast G.)

 Backpacks (with large 
NaI detectors)

 Small sensitive pagers

 Handheld NaI based 
spectral identifiers

 Portable HPGe 
detector
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Greatly enhanced detection capability

 SPARCS and backpacks through cooperation
with the US NNSA

 Emphasis has been on putting the equipment 
into active use, searching for sources (from air, 
car backpacks and radiation pagers):

• Background mapping, which in turn serves as 
surveys for orphan sources

• Routines for searching for lost/stolen sources

• Border control in cooperation with customs, 
police and coast guard

32



Cooperation with Icelandic Coast Guard 
(ICG)

 SPARCS system tested in

• Super Puma (TF-LÍF and TF-GNÁ)
• 24-to-12 V transformer required

• King Air (TF-FMS)
• direct antenna signal

• direct 12 V

• Actual routine aerial measurements not yet 

implemented

• Work in progress. Flights are expensive!

• Maintain contact with the ICG

• Eqiupment tested regularly on ground

• Plan: Utilize already planned flights 

(regularly or as often as feasible)



Special activities

• National/Nordic/International 
exercises

• NNSA: Workshops, training

• REFOX (Sweden 2012)

• DEMOEX (Sweden 2006)

• Northern Viking (Iceland 2011)

• NNSA: Workshops, training

• Hospital etc.

• Research projects, mainly 
supported by NKS (Nordic 
Nuclear Safety Research - very 
long list)

• Training to Customs, Coast 
Guard, Police, Fire brigade, Civil 
Protection, First Responders 
(radiation protection, recovery 
of sources, first responder 
guides...)



Response





Summary of questions, 14 in total.

Article Article Article Article Article

General 4 Planned 0 Article 3 0 Article 4 0 Article 5 0

Article 6 0 Article 7 0 Article 8 0 Article 9 0 Article 10 0

Article 11 0 Article 12 0 Article 13 0 Article 14 0 Article 15 0

Article 16 0 Article 17 0 Article 18 0 Article 19 1 Article 20 0

Article 21 1 Article 22 0 Article 23 0 Article 24 0 Article 25 0

Article 26 0 Article 27 0 Article 28 4 Article 32 4
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Questions - general

 Conditioning of old radium needles

 The possible conditioning of the University Hospital’s 

radiation needles in accordance with IAEA-

TECDOC-886 was discussed with the hospital and 

the IAEA in 2011, but no decisions have been taken. 

Could Iceland give information on when decision 

should be made concerning the conditioning of old 
radium needles?
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Radium needles in storage at UH.

Ra-226 (needles) (unchanged from 
previous reports) 

 A total of 37 needles are stored at the 
University Hospital of Iceland 

 Their nominal activity ranges from 0.09 to 
1.85 GBq. 

 Total nominal activity: 18.9 GBq (January 
1967) 
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Radium needles in storage at UH.

 The radium was enclosed in stainless steel
capsules (needles ) in the UK in 1968. 

 The needles are stored in a special containers
(partly lead shielded) in an underground storage
room at the University Hospital below one of the
treatment rooms ( afterloading).  

 The only entrance to the storage room is through
a trapdor in the floor of the treatment room which
is securely locked. 

 There is no ventilation in the storage room ( no 
outflow or inflow of air ).
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Radium needles in storage at UH.

 Measurements of radon in the storage room in 
2012 – 13 showed elevated leves up to about
400 Bq/m3 close to the container.  

 Measurements of radon in the treatment room
above the storage show 3 - 5 Bq/m3 .

 Radon levels in indoor air in dwellings in Iceland
are on average about 13 Bq/m3 according to a 
national study carried out in 2012 – 13. 

• About 500 etch track detector placed in dwellings for a 
period of one year. 420 detectors from 250 homes
returned.

 Needs to be addressed in near future.
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Challenges identified at 4th RM

• Long-term management of disused sources that 

cannot be returned to the supplier.
• Continues to be a long term challenge

• Continuing cost-effective efforts to reduce risk of 

sources becoming orphan.
• Business of licensees is much more stable now than in 2011. 

• Graded approach to inspections – in force after 1. January 

2014. Applied new regulations being developed.

• Not as great a risk in 2015 as in 2012
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Present challenges.

 Finding technically competent staff for a small 
regulator in a small country with very few 
experts in the field. 

• Outreach to universities etc.

 Maintaining competence of staff.

• Extensive international cooperation

 Legacy sources ( radium needles ) need to be 
addressed
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Importance of international co-operation.

 International co-operation is expensive but a cost-
effective way to enhance and maintain competance of 
staff.

• Global:  Active participation in work of IAEA and NEA

• European: Active participation in work of HERCA, 
alignment of regulatory system and practices with the 
EU acquis

• Nordic: Extensive co-operation with the regulatory
authorities in Denmark, Norway, Sweden and Finland.
Active participation in Nordic research programmes
(www.nks.org). 

http://www.nks.org/


Summary

 The legislative framework is in place

• including a well functioning Regulatory Authority

 Volume of radwaste in Iceland is very low.

 Effective system of licenses, inspections and 
import control – “cradle to grave approach”. 

 Comprehensive register of sealed sources

 Good cooperation with other authorities, i.e. 
Customs, Coast Guard and Police.

 Extensive international co-operation.



The Joint Convention.

 The commitments of the JC are important for 
all countries - even for non nuclear „micro“ 
countries like Iceland with very limited use of 
radioactive sources.

 Are the requirements regarding national
reporting a little exessive for such countries ? 

 Is there a need for a graded approach to
national reporting ?
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Thank you very much for 

your attention !
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