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Radioactive waste
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Radioactive waste

• Can they be disposed of as

conventional waste?

•If not, what should be

done?
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Radioactive waste

Radioactive decay

Time
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Waste management and guiding value

LL - Clearance limit 
Is the value corresponding to the specific activity level of a material 
below which handling of this material is no longer subject to 

mandatory licensing or, accordingly, supervision.

Chosen according to IAEA Safety reports 44:

Radiological Protection Ordinance https://www.admin.ch/opc/en/classified-compilation/20163016/index.html
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Type of waste Specific activity (Bq/g) Absolute activity (Bq)

Solid and liquid waste
A < LL

and < 0,1 Sv/h at 10 cm

A < 1 kg x LL 

(or A < 10 kg x LL if 

licenced)

and < 0,1 Sv/h at 10 cm

Waste management and guiding value
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see ORaP art 106 and following

Complying to one column is sufficient !



Type of waste Specific activity (Bq/l)

Discharge in waste water

A < LI eaux

licensing authority shall specify maximum 
permissible discharge rates and, where 

appropriate, discharge activity concentrations 
for each discharge site on a case-by-case 

basis (ORaP art 112).

Waste management and guiding value
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Waste management and guiding value

Managing radioactive

waste means compare

its activity to the LL to

know if it (or when it)

can be disposed of as

conventional waste.

Data needed : 

- Nuclide

- LL

- Activity

- Date
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Exercice

When will you be allowed to dispose of a solid waste of I-125 with

an activity of 10 MBq (ref date 11.11.2018) as conventional waste,

considering that you own a license for the handling of radioactive

material ?
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Waste management and half-life

T < 100 day T > 100 day

Storage for decay and then normal 
elimination

Annual collection campaign is 
organized by the Federal Office of 

Public Health and the PSI
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But if A > LL and 1 kg x LL ?



Storage

Container is closed and labeled :

• Name and address of the waste producer;

• Radionuclide(s) present;

• Approximate activity;

• Date the container was closed;

• Physical and chemical nature of the waste.

Waste management and half-life
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Waste management and half-life

Collection campaign FOPH/PSI
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Waste management and half-life

Managing radioactive waste means define

how long the waste should be stored.

18



Outline

I. Radioactive waste 

II. Waste management and guiding value

III. Waste management and half-life

IV. ALARA Principle

19



ALARA Principle

• Use only the minimum activity necessary

• Reduce to a bare minimum the number of objects coming into contact

with the radioactive substance

• Strictly separate contaminated waste from non-contaminated waste
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Reduce the amount of

waste to a necessary

minimum, lowest activity

and volume.



TRANSPORTING 

RADIOACTIVE SUBSTANCES

Second part
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Legislation

Transport beyond the company
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Legislation

Transport beyond the company

Class 1 Explosive substances and articles

Class 2 Gases

Class 3 Flammable liquids 

Class 4 Flammable solids

Class 5 Oxidizing Agents and Organic 
Peroxides 

Class 6 Toxic and Infectious Substances 

Class 7 Radioactive material 

Class 8 Corrosive substances

Class 9 Miscellaneous dangerous 
substances
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Types of package

28

Activity

The higher the activity,
The more safety measures needed,
The higher the cost of the transport.

Fire/water/falls/impacts resistance



Types of package

Step 1 : Exempt material
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When at least one of the two limits is not exceeded.



Exercises

Can the following sources be considered as Exempt 

material ?

 Plutonium 236 

 1,3 kBq

 Total mass of material to be transported is 100 g.

 Americium 241

 400 MBq.

Radionuclide
Activity concentration limit for 

exempt material (Bq/g)
Activity limit for an 

exempt consignment(Bq)

Am-241 1.100 1.104

Pu-236 1.101 1.104
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Types of package

Graduation of dangerousness

Activity that may 

lead to an exposure 

of 50 mSv 

at 1m 

in 30 minutes

Risk Form

A1 External exposure
Special

(Not susceptible to dispersion)

A2
External and 

internal exposure
Non special

Any “special” source must be certified as to its mechanical and

thermal resistance and well as its resistance to immersion.
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Types of package

Graduation of dangerousness
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Types of package

Step 2 : Excepted packages
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When the limit is not exceeded.



Exercises

Can the following solid sources be transported as excepted 

packages ?

 Cesium 137 

 1,3 MBq

 Special form

 Americium 241

 400 MBq

Radionuclide
Activity limit for an 

exempt consignment(Bq)
A1 (TBq) A2 (TBq)

Am-241 1.104 1.101 1.10-3

Cs-137 1.104 2.100 6.10-1
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Types of package

Step 3 : Type A packages
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When the limit is not exceeded.



Types of package

Step 4 : Type B packages
When the limits A1 or A2 are exceeded.

Air transport : Type C packages

When the activity limits for Type B packages are 

exceeded.

Form Activity limits for Type B packages

Special
Smallest value between
3 000 A1 or 100 000 A2

Non special 3 000 A2
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Exercise

What type of package is required to transport the following 

source?

 Americium 241

 400 MBq.

Radionuclide A1 (TBq) A2 (TBq)

Am-241 1.101 1.10-3
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UN numbers and proper shipping name

39

Safety obligations of the consignor
Marking packages



Excepted packages Others types of packages

UN number UN number and proper shipping name

Identification of the 
consignor and/or the 

consignee
Identification of the consignor and/or the consignee

Mass if > 50 kg Mass if > 50 kg

« TYPE A » « TYPE B » ou « TYPE C »

VIR Code Serial number

Name of the manufacturer
Trefoil symbol resistant to 

fire and water
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Safety obligations of the consignor
Marking packages
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Safety obligations of the consignor
Marking packages



Excepted packages Others types of packages

-

On two opposite sides of the package
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RADIOACTIVE 
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Attività............................ 
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Safety obligations of the consignor
Labelling packages
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No labelling

Safety obligations of the consignor
Labelling packages
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RADIOACTIVE 

Inhalt 

Contenu 

Aktivität 

Activité 

Attività............................ 

7 

Contenuto.................................................. 

• Content

• Activity

• Transport index

• Class 7

Safety obligations of the consignor
Labelling packages



Choosing the label

Step 1 : Transport index
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Rounded 
up to the 

first 
decimal

Transport 
index

Dose rate 
in mSv/h

Safety obligations of the consignor
Labelling packages

m
Sv

/h



Choosing the label

Step 2 : Categories
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RADIOACTIVE 

Inhalt 

Contenu 

Aktivität 

Activité 

Attività............................ 

7 

Contenuto.................................................. 

Transport index Maximum dose rate on the surface Categories

0 D < 5 Sv/h I - White

0 < TI ≤ 1 5 Sv/h < D ≤ 0,5 mSv/h II - Yellow

1 < TI ≤ 10 0,5 mSv/h < D ≤ 2 mSv/h III - Yellow

10 < TI 2 mSv/h < D ≤ 10 mSv/h III - Yellow

Safety obligations of the consignor
Labelling packages



Exercices

Which label should be placed on a package with a dose rate on the

surface of 0.67 mSv/h and a dose rate at 1 m of 1.4 μSv/h ?
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Transport index Maximum dose rate on the surface Categories

0 D < 5 Sv/h I - White

0 < TI ≤ 1 5 Sv/h < D ≤ 0,5 mSv/h II - Yellow

1 < TI ≤ 10 0,5 mSv/h < D ≤ 2 mSv/h III - Yellow

10 < TI 2 mSv/h < D ≤ 10 mSv/h III - Yellow
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Safety obligations of the consignor
Transport document

Excepted packages Other types of packages

- UN number preceded by letters “UN”
- Name and address of the consignor
- Name and address of the consignee

- UN number preceded by letters “UN”
- Name and address of the consignor
- Name and address of the consignee

-

- Proper shipping name
- Class number “7”
- Number and description of the packages
- Total quantity of each item

- Name or symbol of each radionuclide
- Physical and chemical form of the material
- Maximum activity of the radioactive 
contents during carriage (in Bq)
- Category of the package
- Transport index
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Safety obligations of the consignor
Transport document



Outline

I. Legislation 
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Safety obligations of the carrier
Placarding of the vehicle

Excepted packages Other types of packages

-

Both sides and at the rear

At the front and at the rear

 

RADIOACTIVE 

7 
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Safety obligations of the carrier
Placarding of the vehicle
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Safety obligations of the carrier
Instructions in writing

Excepted packages Other types of packages

- Instructions in writing to be carried out the transport unit
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Safety obligations of the carrier
Equipment for personal protection

Excepted packages Other types of packages

One portable fire extinguisher with
a minimum capacity of 2 kg dry
powder

2 portable fire extinguishers with a
minimum capacity of 2 kg each

-

For the vehicle :
- A wheel chock
- 2 self-standing warning signs
- Eye rinsing liquid

For each member of the vehicle crew :
-A warning vest
- Portable lighting apparatus
- A pair of protective gloves
- Eye protection (e.g. protective goggles)
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Safety obligations of the driver

Excepted packages Other types of packages

-

Means of identification, which include a
photograph, for each member of the vehicle
crew

Driver’s training certificate

Apart from members of the vehicle crew, no
passengers may be carried in transport units
carrying dangerous goods
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ACCIDENT MANAGEMENT

Third part
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INES Scale
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Examples
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https://www-news.iaea.org

Date Location
INES 

rating
Event

07.17 USA 2

A pharmacy technician received an elevated whole body dose in April
2017. The licensee requested the expedited processing of the May 2017
whole body dosimeter and a dose of 110 mSv was reported. The
isotopes involved are believed to be Mo-99/Tc-99m, Tc-99m, and Ga-68.

01.17
United 

Kingdom
2

Sampling of radioactive material was taking place on a reprocessing
facility. Upon leaving the building and using the building exit hand and
frisking monitors, the Shift Team Leader found himself to be
contaminated. Contamination was found on one finger of his right hand
and removed using the standard procedure. The estimated dose of just
over 1 Sv exceeds the statutory equivalent annual dose limit for the
hand of 500 mSv.

11.16
South 
Africa

2

A parcel containing an industrial radiography sealed source was
transported from Kenya to South Africa. The package was labelled as
empty (UN2908) and was handled as a general luggage during
transportation in a South African Airways passenger flight. On arrival at
the final destination the dose rate on the outside surface of the
package was measured by the consignee to be 6mSv/h.

https://www-news.iaea.org/
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