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A considerable part af the waste that 15 generated in the
controlled area af a nuclear power plant 18 50 low-active
that i ts handling, storing and disposal as radioactive
waste 15 net practical in view af principles af radiation
safety. On certain conditions, waste af this kind can he
exempted from contral and disposed af as ordinary waste.
for instance 1n a landfill or 1n a special waste disposal
facility.

As there aan he considerable variations 1n the properties
af the waste ta be exempted, 1n the methods that are
needed 1n determining their activity, and 1n the rnethod af
disposal, it 15 nat possible ta give a general definition
af the requirements ta he set on the exemption, but the
Finnish Centre for Radiation and Nuclear Safety grants
its approval on a case-by-case basis, usually as concerns
a certain type of waste and manner of disposal. The
restrictions concerning the activity of the exempt waste
are derived by applying the radiation safety principles
given in this guide, taking into account the method of
disposal and the conditions in the surroundings of the
disposal site. One prerequisite for the exemption of
waste from control is that the activity can be measured
or otherwise reliably estimated.

If the restrictions that are set for the activity and
disposal method of the waste to be exempted are followed,
the radiation harm to the waste management personnel and
to the population in the environment of the disposal site
remains insignificant. Furthermore, in the disposal one
shall follow good handling hygiene and the general regulations
concerning waste disposal.
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This guide presents the general principles which are
applied when waste i5 takan away from the controlled area
ef a nuclear power plant te be disposed af as ordinary

waste. The guide can also be applied te other nuclear
facilities; such as research reactors. It doas nat deal
with the removaI af materials, objects or equipment from
the controlled area af a nuclear power plant if the main
purpose 15 te recycle tham.

3 RADIATION SAFETY REQUIREMENTS

With the purpose ef limi ting the radiation exposure af

the waste-handling personnel and the population 1n the
environment ef the disposal site, a design limit ef 0.01
mSv/a 1s laid downas the maximumindividual dose (effective
dose equivalent). The limit 15 applied ta the dose
commitment caused to the individuals of the critical
group by alI the waste that 1s exempted from control in
the course of one year.

However, the above limit to the individual dose is not
applied to the personnel handling the exempted waste when
the disposal sita is at the power plant site and the
persons are subject to the dose control systems of the
power plant.

1n addition, the Finnish Centre for Radiation and Nuclear
Safety pays attention to the collective doses caused by
the waste and may establish restrictions to them in
connection with the case-by-case investigations.

4 SAFETY ASSESSMENTS

The restrictions concerning the activity af the waste ta
be exempted from control are derived by means af safety
assessments starting from the established dose limits and
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taking into aceount the restrictions plaeed en the the
disposal site and the manner ef dispesal.

In the safety assessments, one shall pay attentian ta the
most significant exposure pathways. Where applicable,
the same principles shall be fallawed as are presented in
Guides YVL 7.2 and 7.3 far the evaluatian af papulatian
dases in the enviranment of nuclear pawer plants. If it
is nat practical te use detailed dispersian madels, the
safety assessments shall utilize such assumptians that
the radiation doses that are induced when the calculated
activity limits are applied are with a high degree af
canfidence smaller than the established maximum doses.

In estimating the radiation doses induced by the exempt
quantities within a long time span, one shall take into
accC)i'll1tthe possibili ty that eertain future changes in
residential and industri91 activities in the surroundings
of the disposal si te may inerease the exposure of the
population ta the radiation emitted by the waste. In the
case that the oecurrence of such changes is regarded to
be possible anly after a certain time, the so-called period
of adrninistratively restricted land use, the effects of
these ehanges can be considered in the safety assessments
only when calculating the radiation doses that are induced
after the period ef restricted land use. These restrictions
mean, far instance, tawn planning regulations, which ean
limit the future uses of the land.

5 REQUIREMENTS CONCERNING WASTE PROPERTIES

The wastes that are to be exempted from control shall
meet the fallowing requirements:

The material properties and chemical composition of
the waste is such that the intended manner af disposal
ean be aecepted.
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The waste daes nat include any so-called other nuclear
material referred ta in section 1 of the Atamic Energy
Decree.

The waste has been packed in such a way that it cannat
spread during the handling and transpart priar to its
disposal.

Objects and materials with a considerable use value
have been rendered unusable to such an ~xtent as is
practical.

It can be shown on the basis af the origin of the
waste that it daes not include significant amounts af
such nuclides that are impossible te measure er reliably
evaluate for activity.

The nuclide-specific activity af the waste in units
defined separately (e.g. activity/sack, activity/kg,
activity/m2) dees not exceed the limits established in
each case.

The amount or nuclide-specific activity ef the waste
that i8 disposed ef in one year does nat exceed the
limits established in each case (if such limits exist).

6 REQUIREMENTS CONCERNING DETERMINATION OF WASTE ACTIVITY

The arigin af the waste i5 decisive when selecting the
method(s) of measurement ta determine the activity of
waste. It depends on the homogeneity ef activity distributian
how small quantities are measured for acti vi ty or hew
frequent~y the samples are taken. The Finnish Centre for
Radiation and Nuclear Safety accepts the me thods to be
used for determining or estimating activities, the measure.'1lent
procedures, and the maximum size af the waste packages to
be measured or the sampling frequency. This happens on a
case-by-case basis, usually as cancerns a certain type af
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1The methods that are used for determining activity sha11
with a high degree af canfidence ascertain the upper
1imits far the activity af alI significant nuc1ides in
the waste. Ta prevent component fai1ures and human
errors, one sha11 app1y redundant methods and ca1ibrate
the measuring equipment often enough. The determination
of activity sha11 be so p1anned that if any fraction of the
activity is not detected due to a single component fai1ure
or a human error, there is a high degree of confidence
that this fraction does not exceed the estab1ished annua1
activity 1imit or the annua1 activity used as a design basis.

Below there are some examples af the app1icab1e methods
for determining activity as concerns some types af waste:

SOlid, low-active rnaintenance waste, which can be
assumed ta contain principally the same nuclides as
the primary water. The activity i5 measured io
sufficiently sma1l quantities when the waste has been
packed, for instance, i~ sacks or drums. At the
first stage, a rough dose rate meagurernent is used ta
distinguish those waste packages that have a surface
dose rate clearly in excess of the background radiation.
At the second stage, the most important nuclides contained
in the waste are measured with a gamma-spectrometric
measuring deviee with a suffieient sensitivity (no
more than approximately 10 kBqjwaste paekage). The
activity of those nuclides that cannot be deteeted
with the measuring equipment shall be estimated with
indirect methods by using such assumptions that it i5
possib1e to get an upper limit for the activity of
these nuclides.

Contaminated large metal eomponents. The most important
nuc1ides and the homogeneity and range of variation
of the activity distribution are estimated on the
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basis of the origin and surfaee dose rate measurements.
The prineipal method for the determination of activity
i5 either a gamma-speetrometric measurement (taking
into aeeount the self-shielding in the source) or sampling
and a gamma-spectrometrie analysis of the samples.
The latter method is more suitable especially when the
nuclide composition of the surfaee contamination
is essentially different from the nuelide composition
of the primary water.

Aetivated large metal components. The most important
nuclides and the homogenei ty and range of variation
of the activity distribution are estimated on the
basis of the origin and dose rate measurements. The
activity of the most important gamma emitters is
estimated conservatively with gamma-spectrometric
measurements, taking into account the self-shielding
in the source. The activity of the most important
pure alpha and beta emitters is estimated with calcula-
tional methods, taking into account the material
composition, origin and detected gamma activity of
the objeet. ..
Air filters. The nuclide composition of the waste is

estirnated on the basis of the origin and the dose rate
measurement. The activity of the most important
nuclides is determined by analyzing the samples taken
from the filter, provided that sampling is pessible.
If sampling is net pessible, the activity ef the
filter is estimated wi th gamma-spectremetric measurernents
on the outside of the packages and by using supplernentary
indirect methods.

- Contaminated oils and chemicals. The nuclide composition
of the waste is estimated on the basis of the origin
and the dose rate measurement. The activity of the
most important nuclides is determined by analyzing
samples. The analysis of other emitters besides gamma



FINNISH CENTRE FOR RADIATION AND NUCLEAR SAFETY YVL 8.2 9

emitters is necessary only if it is suspected that the
nuclide compositian of the oil or the chemical is
essentially different from the nuclide compositian of
the primary water.

7 OTHER REQUIREMENTS CONCERNING EXEMPTION FROM CONTROL

The waste that i5 exempted from contral can be disposed
of in a suitable landfill or in a special waste disposal
facility. The landfill or facility intended far waste
dispasal shall have the appravals required in the Waste
Management Act (673/78), in its Amendment (117/81) and in
the pertinent regulatians.

Befare it is decided whether a landfill is suitable for
the dispasal af wastes exempted fram contral, there are
several factars ta be considered: possession of the site,

restrictions to acc8ss, controllability, residential and
industrial activities in the surraundings, as well as
regulations and prospects concerning the future land use.

The wastes shall be transported ta the landfill in fairly
large quantities and they shall be so packed that they
cannat spread into the environment during the transport.
In the landfill, the waste shall always be covered with a
soil layer withaut delay.

Suitable waste disposal facilities include large incineratian
plants and plants that are apprapriate for the handling
af various hazardous wastes, e.g. waste oi1s and chemieals.

8 SUPERVI$ION PERFORMED BY THE REGULATORY BODY

An applicatian shall be submitted
far Radiation and Nuclear Safety
each waste bateh from control.

ta the Finnish Centre
for the exemption of

However, it i5 also
possible ta grant a standing license for the exemptian
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of a certain annual quantity if the waste is accumulated
regularly and the manner of disposal, the methods for the
determination of activity and the other prerequisites for
exemption remain unchanged. The application for the
exemption of waste from control shall at least include a
description of the waste with its nuclide composition, an
account of the rnethods used for the determination af
activity, a description of the intended disposal method
and the site or facility, and a safety assessment of the
expo sure caused by the disposal to the site personnel and
to the population in the environment af the disposal site.

The Finnish Centre for Radiation and Nuclear Safety shell
be informed af the remaval af waste from the cantrolled
area not later than 72 haurs befare the planned date. 1n
this connection, information shall also be given of the
quality, quantity and activity af the waste to be removed.

Te ensure compliance with the conditions concerning the
determination of the activity af the exempt quantities or
the manner and site of disposal, the Finnish Centre for
Radiatian and Nuclear Safety can take contral measures or
have these measures taken at the disposal site, if deemed
necessary.

There shall be directives far the pracedures that are
fol!owed in the exemption from contral. These directives
shall pay attention to the special requirements concerning
the determination of activity, recard-keeping, and the site
and method af disposal. The directives shall be submitted
to the Finnish Centre for Radiation and Nuclear Safety
for approval.

Asummary af the exempt quantities and activities, including
a description of the sites and methods of dispasal, is
presented as per Guide YVL 1.5.
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In the event of any differences in interpretatian af this
guide, the Finnish version sha11 take precedence over
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