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Authorization 

Under section 70, paragraph 2, of the Radiation Act (592/91), the Finnish Centre for Radiation and 
Nuclear Safety issues general instructions, known as Radiation Safety Guides (ST Guides), concerning 
the use of radiation and operations involving radiation. 

The Radiation Act stipulates that the party running a radiation practice is responsible for the safety 
of the operations. The responsible party is obliged to ensure that the level of safety specified in the 
ST Guides is attained and maintained. 

The instructions given in the ST Guides on actions and procedures are not absolutely binding, but 
if the responsible party intends to use a procedure or method differing from those presented in an 
ST Guide, he must be able to prove that the procedure or method chosen ensures the same level 
of safety as that specified in the ST Guide. 

Radiation Protection Guides (SS Guides) issued before 1992 and listed at the end of this guide remain 
in force until further notice. SS Guides will be replaced by ST Guides whenever the need arises 
to alter their contents. 

Translation. Original text in Finnish. 
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1 General 
All construction materials contain small 
amounts of radioactive nuclides. Materials 
derived from rock and soil contain mainly the 
natural radionuclides of uranium (^U) and 
thorium ("^Th) and their decay series and the 
radiractive isotope of potassium ("K). Some 
industrial by-products may also contain 
nuclides originating from radioactive fallout. 
If such a by-product is incorporated in con
struction material, the final product will also 
contain these man-made nuclides. 

Peat and peat ash contain both natural 
radionuclides and man-made radionuclides 
originating from fallout. Peat ash is used as 
landfill, for landscaping, in concrete and as 
bulk material under roads. It may also be 
taken to dumps or mounded. 

This guide presents safety requirements 
related to radiation exposure for building 
materials and materials used in read and 
related construction. It also covers the safety 
requirements for the production of fuel peat 
and che handling and disposal of peat ash. 
Guidelines are also given for maintaining the 
required safety level. 

2 Safety Requirements 
The purpose of the safety requirements laid 
down for construction materials, fuel peat 
and peat ash is to limit the radiation exposure 
due to these materials. If it is discovered or 
there is reason to suspect that the radioac
tivity in these materials is liable to cause 
doses greater than presented in this guide, the 
responsible party is required to investigate 
the radiation exposure caused by the practice 
as directed in section 45 of the Radiation 
Act. The repo:! of the investigation shall be 
made available to the Finnish Centre for 
Radiation and Nuclear Safety (STUK). After 
the investigation has been made, STUK shall, 
where necessary, issue instructions on lim
iting the exposure to radiation. 

FINNISH CENTRE FOR RADIATION 
AND NUCLEAR SAFETY 

The safety requirement for the construction 
materials used in buildings is, that the effec
tive dose due to their gamma radiation shall 
not add to the dose from radioactive nuclides 
in the ground by more than 1 mSv per year. 

The radon released to indoor air from build
ing materials is a further source of radiation 
exposure. The Ministry of Social Affairs and 
Health has issued a separate order on the 
upper limits for radon concentration in places 
of residence (944/92). 

The safety requirement for landfill materials, 
materials used in landscaping and materials 
used in road, playground and related con
struction is, that the effective dose due to 
their gamma radiation shall not add to the 
dose from radioactive nuclides in the ground 
by more than 0.1 mSv per year. 

The effective dose to a worker handling fuel 
peat or peat ash shall not exceed 1 mSv per 
year. 

When peat ash is mounded or used in landfill 
or landscaping the effective dose due to the 
gamma radiation shall not add to the dose 
from radioactive nuclides in the ground by 
more than 0.1 mSv per year. 

When peat ash is added to a material that 
will be used in building construction, 
the gamma radiation from the contained 
caesium (137Cs) shall not contribute more 
than 0.1 mSv per year to the total effective 
dose due to the material. 

3 Activity Indexes 
Activity indexes are used to asses whether or 
not the safety requirements are being met. 
The value of the activity index is calculated 
from activity concentration measurements. 

The activity index is calculated on the basis 
of the activity concentrations of radium 
(^Ra) in the uranium decay series, thorium 
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(232Th) in the thorium decay series, potassium 
(""K) and caesium (:37Cs) from fallout. Other 
nuclides may be taken into consideration in 
special cases. 

Building Materials 

The activity index is 

1 200 300 3000 * 

where Cn, C& and CK are the activity con
centrations of "^Th, ^Ra and *K in the final 
product, expressed in Bq/kg. 

The activity index /, is also applied for the 
filling materials used under and near the 
building. 

Materials Used in Road, Playground 
and Related Construction 

The activity index is 

I• - £» + £* + -EJL + 1st. , 
2 500 700 8000 2000 

where Cn, C& , CK and Q , are the activity 
concentrations of 232Th, ^Ra, *K and 137Cs 
in the material, expressed in Bq/kg. 

Landfill Materials 

The activity index is 

/ = ^n + ^Ka + fir + *"Ct 
1 1500 2000 20000 5000 ' 

where Cn, C^, CK and Ca are the activity 
concentrations of 232Th, ^Ra, **K and 137Cs 
in the material, expressed in Bq/kg. 

Fuel Peat and Peat Ash 

In practice the safety requirement for peat 
production is always achieved and there is no 
need to define an activity index for fuel peat. 

In peat ash handling the activity index is 

w _ ^ I » ^Wta *"t ^Ct 
4 " 3ÖÖÖ + 4ÖÖÖ + 50000 + 10000 ' 

where Cn, C Ä , CK and Ca are the activity 
concentrations of 232Th, ^Ra, *K and "7Cs 
in the dry ash, expressed in Bq/kg. 

4 Maintaining the Safety 
Level 
The responsible party shall ensure that all 
radiation safety requirements for the pro
duction and use of construction materials and 
the handling, mounding and use of peat ash 
are met. Further, the responsible party shall 
ensure that all investigations and measure
ments needed to guarantee the radiation 
safety are carried out. 

.1 The Use of Activity Indexes 

If the value of the activity index exceeds 1, 
the responsible party is required to show 
specifically that the relevant safety require
ments have been met. If the value of the 
activity index is 1 or less than 1, the material 
can be used, so far as the radioactivity is 
concerned, without restriction. 

If the value of uV activity index for a 
material described in section 3.2 exceeds 1, 
the material can be used in road and other 
construction, provided that it is covered with 
a thick layer of material that absorbs gamma 
radiation. 

If the value of the activity index for peat ash 
described in section 3.3 exceeds 1, the 
responsible party is required to make a 
specific investigation on the disposal of the 
ash. 

In the case of peat ash, if the value of the 
activity index described in section 3.4 is less 
than 1, the peat ash can, so far as its radio-
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activity is concerned, be disposed of in a 
guarded dump without the need for a specific 
investigation. 

Other Guidelines 

When there are plans to incorporate industrial 
by-products or wastes in building materials 
and it is discovered or there is reason to 
suspect that these contain radioactive nuclides 
in greater amounts than normal, the activity 
concentrations of these radioactive nuclides 
in the final product shall be measured. Where 
necessary, also other nuclides than those 
listed in section 3 shall be taken into con
sideration. If a by-product or wastes ron-
taining radioactive nuclides are incorporated 
into building materials, it must be confirmed 
that the final product satisfies the safety 
requirement laid out in the second paragraph 
of section 2 (the effective dose due to the 
product shall not exceed 1 mSv per year). 

The radioactivity of the fuel peat should be 
measured especially where the area of the 
peat bog under production is larger than 
50 hectares or where the production exceed* 
20 000 m3 per year. The activity concen
tration of a nuclide in the peat ash can be 
calculated by multiplying the activity con
centration of that nuclide in the peat by 20. 

To ensure against the inhalation of radioac
tive nuclides, peat ash mounds must always 
be covered by a material that prevents the 
dust from rising. 

When peat ash is added to concrete the safety 
requirement set out in the last paragraph of 
section 2 (the gamma radiation from the 
contained caesium (137Cs) shall not contribute 
more than 0.1 mSv per year) is met if the 
activity concentration of ,37Cs in the peat ash 
is less than 1 000 Bq/kg and the maximum 
amount of peat ash incorporated in the con
crete is 120 kg/m3. If the amount of peat ash 
incorporated in 'he concrete is less than 
120 kg/m', the activity concentration of the 
peat ash may be correspondingly higher. 

4.3 Responsibility to Inform about 
Radioactivity 

The amount of radioactivity in peat and peat 
ash may be so high that the peat producer, 
the user of the peat as fuel or the user of the 
peat ash is a responsible party under the 
Radiation Act. The peat producer is accord
ingly obliged to inform those burning the 
peat of the contained radioactivity. In turn, 
those burning the peat must further inform 
users of the peat ash of the contained radio
activity. 
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