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1. Objective  
The objective of this set of guidelines is to ensure that radioactive waste from NTNU 
activities is handled and disposed of in a manner that does not expose humans or 
the environment to potential harm.  
 
2. Scope  
This set of guidelines applies to all units that produce radioactive waste through the 
use of open radioactive sources and to enterprises that take encapsulated/closed 
radioactive sources permanently out of use.  
 
3. Responsibilities and authority  
The line manager must ensure that radioactive waste is handled in a way that does 
not expose humans or the environment to potential harm.  
 
4. Definitions and abbreviations  
Radioactive waste: Discarded objects, solutions or materials consisting of or 
contaminated by radioactive substances  
Risk waste: Hazardous waste that is incinerated, typically biological waste 
Hazardous waste: Hazardous waste is waste that may cause injury to people or 
animals, or pose an environmental hazard, if not properly handled. Must be 
submitted to an approved disposal site  
Open radioactive sources: Non-encapsulated radioactive substances  
dpm: disintegrations per minute. Bq is derived by dividing dpm by 601. Bq = dps.  
 
5. Håndtering av radioaktivt avfall  
 
5. Handling radioactive waste  
 
5.1 General points about handling radioactive waste  

 All data on the handling of radioactive waste must be recorded in a register 
devoted to this purpose at each unit  

 Always wear gloves when handling waste containers  

 Combustible non-radioactive substances and materials must not be put in the 
containers for radioactive waste  

 Use hazardous waste containers made from plastic with an airtight lid  

 Containers for radioactive waste to be disposed of as ordinary waste after 
deactivation must not contain  
 materials that represent a health hazard (poison, lead etc.)  
 containers for other non-radioactive materials that represent a health hazard  
 sharp non-contaminated objects (needles, razorblades etc.)  

 See ”Information on radioactive substances” (HMSRV3501E) for more detailed 
information on use and disposal of a selection of radioactive substances  

                                                      
1
 When using a scintillation counter, the activity is often given as counts per minute (cpm). In order to 

derive Bq, the counting result needs to be adjusted for the counting efficiency. Checking the counter 
against a known source is one way of finding the counting efficiency. 

http://www.ntnu.no/hms/retningslinjer/HMSRV3501E.pdf
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 Encapsulated sources permanently taken out use must not be stored on NTNU 
premises beyond a 12-month period. 

 
5.2 Minimisation of radioactive waste  

 Design experiments in a way that minimises the production of waste  

 Use isotopes with the lowest practically possible radiological toxicity and/or 
shortest possible half-life; replace e.g. P32 with P33 if possible.  

 Handle with great care. This will reduce the risk of contamination  

 Use techniques without sources of ionising radiation when practically possible  

 Store waste with a half-life of less than 90 days for a minimum period of 10 half-
lives. Subsequently, the waste is handled in accordance with the procedures for 
non-radioactive waste  

 Contact other relevant NTNU to find out whether they have available equipment 
for non-radioactive techniques  

 
5.3 Sorting waste from radioactive isotopes  
 
5.3.1 General points about sorting radioactive waste 

 Radioactive isotopes are sorted according to whether they have a half-life shorter 
than or longer than three months (90 days)  

 β and γ emitters require different shielding, and must therefore be placed in 
separate waste containers. Β emitters may be disposed of together with γ emitters 
if the container is a lead container around a plexiglass container; remember the 
half-life  

 If the waste contains different types of isotope, the waste must be collected in a 
container designed for the isotope with the longest half-life and subsequently 
handled according to its properties.  

 
5.3.2 Solid radioactive waste  

 The following are classified as solid radioactive waste: Powders, paper, gloves, 
clothing, contaminated laboratory equipment, contaminated shoe covers etc.  

 Solid waste must be discarded into designated containers fitted with a lid  

 The containers must only be filled to the extent that the lid can be securely fitted  

 Pathological waste containing radiation must be labelled and safely stored in a 
freezer  

 
5.3.3 Liquid radioactive waste  

 All solutions containing radioactive material are classified as radioactive liquid 
wastes. Radioactive liquid waste includes the radioactive material as well as the 
liquid from an initial cleaning of equipment/container.  

 Collect liquid waste in designated solvent and radiation resistant containers, and 
place these in a tray large enough to hold the contents of the containers in the 
event of an accident  

 Solutions containing a mixture of radioactive material and hazardous/toxic 
substances and scintillation fluids require different handling; see below  
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 Excreta from laboratory animals may be discharged into the sewer system without 
consideration for activity limits.  

 
5.3.4 Scintillation fluid  
Scintillation fluid waste must be disposed of as hazardous waste. Collect in 
designated hazardous waste containers. See appendix for a closer description of 

how to handle the scintillation fluid waste. If the activity is 10
9 

Bq or higher for 
3

H and 

10
7 

Bq or higher for 
14

C, the waste must be submitted as hazardous waste to the 
Institute for Energy Technology. For waste containers containing both 3H and 14C, 
everything must be considered as 14C.  
 

5.3.5 Sharp objects and contaminated disposable equipment  
Pointed and sharp objects as well as disposable equipment used during radioactive 
work must be discarded into designated, shielded containers. The main concern is to 
ensure that the sharp objects are put in a container thick enough for nobody to 
sustain cuts.   
 
The shielding must be chosen on the basis of the type of radiation. When the 
container is full, it must be placed in a box marked hazardous waste and handled as 
solid radioactive waste.  
 
5.3.6 Waste glass contaminated by radioactive substances  
Waste glass contaminated by radioactive substances below the limits for exemption 
must be collected in a separate hazardous waste box and handled as sharp/pointed 
waste material. Waste glass contaminated with radioactive substances exceeding the 
exemption limits must be handled as solid radioactive waste.  
 
5.4 Labelling radioactive waste  

 Waste boxes containing radioactive waste where the radiation level exceeds 7,5 
μSv/h on any part of the outer surface must be labelled with a symbol for 
radioactivity (e.g. tape displaying the radiation symbol)  

 The boxes/containers must be clearly labelled with the following data: 
department, name, date, type of waste, amount, and estimated activity level; and 
also with an estimate of when the activity is expected to be reduced to below 7,5 
μSv/h or the date of 10 completed half-lives where this is relevant. For isotopes 
where the half-life for the radioactivity is less than 90 days, it must be possible to 
remove the labelling from the box/container when the contents are no longer 
radioactive.  

 
5.5 Storing radioactive waste on the premises  

 • Radioactive waste must be stored in an area approved for this purpose. The 
storeroom must be reserved exclusively for this type of waste. If the storeroom is 
accessible to unauthorised persons it must be lockable.  

 • Cleaning personnel must not remove radioactive waste from laboratories. Only 
users or their superiors are allowed to do this.  

 • The radiation level outside the storage room must not exceed 7,5 μSv/h  
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 • All symbols for radioactivity must be removed from all radioactive wastes upon 
completed deactivation. The reason for this is that the waste will be discarded as 
risk/hazardous waste and that it therefore should not have any misleading 
labelling.  

 
5.6 Discharge/emission of radioactive isotopic waste  
NTNU has approval from the Norwegian Radiation Protection Authority to 
discharge/emit a certain amount of radioactive substances. The discharges are 
released into the atmosphere, via the sewers and as solid waste. Irrespective of 
these limits, the units must seek to keep the discharges/emissions into the 
environment to the lowest possible levels.  
 
Small quantities of water-soluble radioactive solutions may be discharged into 
specially marked designated sinks if the waste does not contain other substances 
indicating that it must be handled as risk or hazardous waste. Mix the radioactive 
fluid waste with at least 1 litre of water. Before and after the discharge, the sink must 
be flushed with copious amounts of water. Approved limits must not be exceeded.  
 

Solid waste that does not exceed the limits for legal discharge or contain other waste 
matter indicating that it must be handled otherwise may be discarded as ordinary 
waste. 
 
5.6.1 Radioactive isotopic waste: Types, shielding, storage times and disposal  
 
NTNU produces waste from the following nuclear sources: 

Isotope Type of 
rad. 

T1/2 Shielding Storage 
time 

Disposal  

3H +  
3H-
thymidine 

β 12.3 
years 

Plexi Max. 3 
months 

 Designated sink 

 Risk waste 

 Scintillation fluid: 
hazardous waste 

 Large quantities: 
Inst. for energy 
technology 

14C β 5760 
years 

Plexi 

109Cd γ 453 
days 

0.02 mm lead 

35S β 88 days Plexi 2.5 years  Deactivation 

 Designated sink 

 Risk waste 

 Scintillation fluid: 
hazardous waste 

 

32P  14.3 
days 

Plexi2  1/2 year 

33P β 25.6 
days 

Plexi 1 year 

51Cr γ 28 days 2 mm lead 
gives 50% 
reduction 

1 year 

125I γ 60.2 
days 

0.02 mm lead 1.5 years 

                                                      
2
 For large amounts of 32P, the deceleration radiation must also be shielded with lead. Remember 

plexiglass next to the source.  
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5.6.2 Radioactive isotopic waste: Limits for legal discharge /emission 
The different units producing radioactive waste must coordinate their activities in 
order to prevent the university from exceeding its legal limits for annual 
discharge/emission. NTNU does not have approval to discharge/emit radioactive 
substances other than the ones listed in the table below. 
 

Isotope Max 
per  
month3  
[MBq] 

Max 
per  
day3  
[MBq] 

Discharge limits drains per 
year 
[MBq] 

Emission limits 
(atmosphere) per 
year 
[MBq] 

Øya Gløsh. TBS Øya 

3H +  
3H-
thymidine 

400  40  750  100 37 0 

14C 40  4  1 19 37 0.0175 

32P 40  4  6 0 0 0 

109Cd 4  0.4  0 6 0 0 

125I 4  0.4  2 0 0 4 

 
 
5.6.3 Removal of radioactive isotopic waste and encapsulated sources  
For nuclear sources with a half-life longer than 90 days and levels of activity in 
excess of the limits for exemption, the provisions in ”Packaging and transport of 
radioactive waste” (HMSRV3503E) must be adhered to. Such waste must be 
removed from NTNU premises within 3 months of going into storage.  
 
Encapsulated sources permanently taken out of use must be shipped off to the 
supplier or to the Institute for Energy Technology at Kjeller4. Such sources must be 
stored for no longer than 6 months on NTNU premises.  
 
6. References  
Forskrift om strålevern og bruk av stråling (strålevernforskriften) 
Veiledning for bruk av åpne radioaktive kilder i laboratorium til forsknings-, 
undervisnings- og analyseformål  
HMRSV3501E Information about radioactive substances (HMSRV3501E) prepared 
by the Group for cancer research and molecular biology at the Faculty of Medicine, 
August 2005] 
HMSRV3502E Handling scintillation fluid waste (HMSRV3502E) 
HMRSV3503E Packaging and transport of radioactive waste, prepared by the 
Department of Physics (HMSRV3503E)  
The Institute for Energy Technology at Kjeller 

                                                      
3
 According to the publication (out of print) Strålevernsbestemmelser for bruk og behandling av åpne 

radioaktive kilder [Radiation regulations relating to the use and handling of open radioactive sources] 
from the Norwegian Radiation Protection Authority, published in 1981.  
4
 If you need assistance concerning the removal of sources, please contact Åge Sjøberg at Laborel 

(www.laborel.no). 

http://www.ntnu.no/hms/retningslinjer/HMSRV3503E.pdf
http://www.ntnu.no/hms/retningslinjer/HMSRV3503E.pdf
http://www.ntnu.no/hms/retningslinjer/HMSRV3503E.pdf
http://www.ife.no/
http://www.ntnu.no/hms/retningslinjer/HMSRV3501E.pdf
http://www.ntnu.no/hms/retningslinjer/HMSRV3502E.pdf
http://www.ntnu.no/hms/retningslinjer/HMSRV3503E.pdf
http://www.ntnu.no/hms/retningslinjer/HMSRV3503E.pdf
http://www.laborel.no/
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