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PREFACE

With most construction projects, the soil is stripped or excavated. It is later returned to
the same site from which it was taken, or removed altogether and used elsewhere, for
example in recultivation.

In doing so, there is often a danger of the excavated contaminated soil being managed in
a haphazard way. The result may be that sites that until then had been only slightly
contaminated, or were entirely free of contamination, are polluted. The Ordinance re-
lating to Impacts on the Soil (OIS) of 1 July 1998 expressly vorbids this.

The present guideline shows how excavated soils may be assessed and reused, and if
necessary dumped as waste.

Contrary to SAEFL's Guideline on Excavated Materials of June 1999, which is mainly
concerned with the mineral substratum, the present guideline concerns reuse of the
living soil which lies above it. There are significant differences in the properties of the
two excavated substances, and the requirements for reusing or dumping them therefore
differ.

The aim of this guideline is to foster the reuse of only slightly contaminated or entirely
uncontaminated soils, while at the same time exerting a preventive influence. The ob-
jective must be to avoid burdening future generations through improper deployment of
heavily contaminated soils.

I wish to thank all those who helped to prepare this guideline, and especially those who
apply it in the future in protecting the living soil.

Swiss Agency for the Environment,
Forests and Landscape
The Director

Philippe Roch
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Introductory comments

• The present "Guideline on Reuse of Excavated Soils" takes account of the amend-
ments in the Law relating to the Protection of the Environment (LPE) of 21 Decem-
ber 1995 and in the Ordinance relating to Impacts on the Soil (OIS) of 1 July 1998.

• A clear distinction must be made between the "Guideline on Reuse of Excavated
Soils" and the "Guideline on Excavated Materials"1 of 1999. While the present
guideline is concerned with the topmost, living, soil layer, with the main objective of
reusing it for cultivation, the "Guideline on Excavated Materials" treats the disposal
of excavated material originating from the substratum, which to all intents and
purposes is infertile.

1 Objectives

In building work, the soil is mostly stripped or excavated to be later reused, for example
in recultivation, remodelling of the terrain, or improving soil quality. Where the mate-
rial has been excavated from sites bordering roads, railways or airfields, from the vicin-
ity of metalworking factories or from vineyards, it will be polluted to a greater or lesser
extent (e.g. with lead, copper, cadmium, zinc, PAH, PCB and plant protection agents).
Where the excavated soil is managed or reused in an improper manner, there is a danger
of uncontaminated soils being polluted, or of soils that are only slightly contaminated
being more heavily polluted.

The purpose of the present guideline is to avoid secondary pollution of the soil,
groundwater and surface waters as a result of the deployment and reuse of contaminated
soils. It addresses not only the protection of the soil itself, but also safeguards humans
who use it, and animals and plants which thrive on it. It also safeguards ground and sur-
face waters from the dangers that can arise from the handling of excavated soils. It con-
tains criteria enabling a decision to be made as to whether excavated soil may be reused
by using it directly on a specific site, or (if necessary following pretreatment) dumped
as waste.

2 Scope and definitions

• The present guideline concerns the A and B horizons of the soil (black area in Fi-
gure 1), and also the soil in the sense defined in the LPE, i.e. the topmost 'unsealed'
layer of the earth in which plants can grow (art. 7 para. 4bis LPE). In distinction,
handling of the material from the substratum (C horizon) is treated in the SAEFL
"Guideline on Excavated Materials".

                                                          

1 SAEFL, Guideline on the reuse, treatment and disposal of excavated, surface mined and quarried
materials (Guideline on Excavated Materials), Bern (June 1999).
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• Excavated soils and material from the substratum must be handled separately, mak-
ing it necessary to determine the boundary between the two (cf. Fig. 1). The demar-
cation between the horizons may either be sharp, as in the case of stratification, or
blurred. Normally, the topsoil (A horizon) has a thickness of 5-30 cm and the subsoil
(B horizon) 150 cm. These thicknesses vary from one site to another. Depending on
the type and constitution of the soil at a particular site, the pigmentation of the layers
may also be used to distinguish the horizons.

• The guideline concerns only the requirements on the pollutant content of excavated
soils, and not physical aspects such as excavation, temporary storage or use of the
excavated soil in remodelling the terrain.

Figure 1: This guideline concerns the black area.

A horizon
(topsoil)

C horizon

B horizon
(subsoil)

Soil

Substratum
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3 Legislative basis

• The Law relating to the Protection of the Environment (LPE) of 7 October 1983
defines excavated soil to be a moveable object of which the owner rids him or her-
self, or of which disposal is necessary in the public interest. The soil in question
therefore constitutes waste irrespective of its pollutant content (art. 7 para. 6 LPE).
The LPE specifies further that wastes, if necessary following pretreatment, are either
to be recovered or deposited in a landfill (art. 7 para. 6bis in conjunction with art. 30
LPE). In order to determine the type of disposal required, the excavated soil must be
analysed in respect of pollutant content. The results indicate whether the substance
can be recovered, or whether it must be dumped as waste.

• The Technical Ordinance on Waste (TOW) of 10 December 1990 specifies that un-
contaminated excavated material must be used primarily for recultivation purposes. It
also prohibits polluted material being diluted by mixing it with uncontaminated ma-
terial (art. 9 para. 1 let. a, 10 and 16 para. 3 let. d TOW in conjunction with nb. 12
para. 2 Annex 1 TOW).

• The Ordinance on Substances (Osubst) of 9 June 1986 specifies that waste that is to
be reused shall be treated as a substance (art. 4 para. 2 Osubst). However, Osubst
does not contain any specific provisions on the supply and reuse of excavated soils.
The question as to whether the pollutant content of the excavated soil permits it to be
used directly on the land without endangering groundwater, surface waters or the soil
must be answered based on the general provisions relating to environmentally sound
comportment (art. 9 and 10 Osubst).
To determine what level of pollutant concentration and which uses of excavated ma-
terial may endanger the soil, or be directly hazardous to humans, animals and plants,
the guideline provides exposure limits. Where available, the OIS guide and trigger
values are used in assessing stationary soils.
In assessing the risk to ground and surface waters arising from excavated soils, the
guideline draws on the "Guideline on Excavated Materials", which again is based on
the Ordinance relating to Water Pollution Control (OWPC) of 28 October 1998.
Where mobile organic pollutants that are hazardous to ground and surface waters are
concerned, the U values contained in the "Guideline on Excavated Materials" are
reiterated.

• The Ordinance relating to the Rehabilitation of Contaminated Sites (Ordinance on
Contaminated Sites, ORCS) of 26 August 1998 defines sites whose pollution stems
from waste, and that are limited to a distinct area, as contaminated sites. It does not
cover sites at which uncontaminated material alone has been dumped. Article 5 Para-
graph 3 requires the cantonal authorities to record such sites in the contaminated sites
register. In accordance with Article 30 Paragraph 3 LPE, Article 17 ORCS stipulates
that waste arising from the rehabilitation of contaminated sites be disposed of in an
environmentally sound manner. If the waste in question constitutes excavated soil,
the present guideline recommends appropriate disposal measures (i.e. recovery or
deposition) with a view to protecting the soil, groundwater and surface waters from
pollution.
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• Finally, the Ordinance relating to Impacts on the Soil (OIS) of 1 July 1998 speci-
fies that excavated soils may be used at a site only under the proviso that existing
soils do not thereby suffer additional chemical pollution (art. 7 para. 2 let. b OIS), i.e.
the pollutant concentration of existing soils does not rise. This requirement is auto-
matically satisfied if the pollutant content of the "new" soil is lower than, or equal to,
that of the existing soil. Also, the health of humans, animals or plants must not be put
at risk. The OIS requires further that top and subsoils be managed separately (cf. art.
7 para. 1 in conjunction with art. 2 para. 4 OIS).

4 Tests of the soil to be excavated

41 Where should tests be performed

The decision on whether to reuse or deposit excavated soils necessitates adequate in-
formation on its pollutant content. Whether or not contaminated soils are to be expected
at a site depends both on the use to which the area was previously put and on the sur-
rounding areas.

If either the present or previous local emission and exposure situation at the site indicate
that the exposure limits (given in Appendix 2) in the soil to be excavated may be ex-
ceeded, an analysis of pollutant concentration must be carried out. This applies to the
following sites in particular:
• those with geogenically polluted soils;
• surroundings of older incineration, furnace, industrial and trades installations from

which substantial quantities of pollutants had been emitted in the past;
• immediate vicinity of railway lines, roads carrying heavy traffic, and airfields;
• soils from household gardens, vineyards, and so forth, where highly toxic substances

had been used (e.g. compost from municipal waste, sewage sludge, ash, wood pre-
servatives, plant protection agents);

• vicinity of metal structures (masts, bridges, outdoor metal tanks) with anti-corrosion
coatings;

• contaminated sites as specified in Article 2 Paragraph 1 ORCS (e.g. any landfills,
factory land, accident sites, firing ranges and older urban areas).

For projects involving soil excavation that are subject to environmental impact assess-
ment (EIA), soil assessment is carried out as part of the EIA. For other projects involv-
ing soil excavation, pollution assessment forms part of planning permission procedures.

The costs of the investigation are carried by the building promoter or landowner wish-
ing to remove the soil.



11

No analysis is necessary
• where judging by the general emission and exposure situation, previous use or expe-

rience, higher pollutant levels in the soil are not to be expected;
• in areas where sufficient data are already available, e.g. from soil monitoring or en-

forcement procedures under the ORCS.

42 When and how should tests be performed

The examination should be performed on the undisturbed soil before excavation work
has begun. Soils having different pollution levels must be examined separately. The
procedure for analysing the pollutants specified in Tables 1 and 2 of Appendix 2 is
based on the OIS and the SAEFL enforcement guideline "Taking of Soil Samples". In
distinction, the procedure for analysing the pollutants specified in Table 3 of Appendix
2 is based on the SAEFL enforcement guideline "Analytical methods for solid and
aqueous samples from contaminated sites and excavated material".

Where excavated material is removed from one site and used on the A or B horizons of
another, the new site must be analysed in advance. This is necessary to avoid additional
chemical contamination persuant to Article 7 Paragraph 2 Letter b OIS.

43 Which pollutants should be analysed

Soil that is to be used at a specific site is reused for cultivation purposes and must there-
fore be analysed for pollutants that may reduce soil fertility or endanger the health of
humans, animals or plants. Most of the pollutants concerned are listed in Annexes 1 and
2 OIS and are contained in Tables 1 and 2 in Appendix 2 of this guideline.

The examination can be restricted to pollutants that are anticipated in the area. For inor-
ganic pollutants, the total content is determined according to OIS. The pH value (H2O)
is also determined. For heavily contaminated and acidic soils (pH <5.5), the soluble
content is measured. For organic pollutants, the total content is determined according to
Annex 2 Number 3 OIS.

If there is reason to believe that the excavated material may contain substances that
could pollute the groundwater, it must be analysed for pollutants as specified in Table 3
Appendix 2.
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5 Assessment of excavated soils

51 Exposure limits

• Assessment of the risk to the soil resulting from excavation is based on the guide and
trigger values of the OIS. These are listed in Tables 1 and 2 of Appendix 2 and sup-
plemented there by further values. The trigger values given correspond to the lower
limits specified in the OIS.

• To assess the impact on the groundwater caused by soil excavation, Appendix 2
gives exposure limits for such mobile contaminants that may readily infiltrate into
the substratum and be carried over into groundwater. The values in Table 3 corres-
pond to the U values given in the "Guideline on Excavated Materials"

52 Impact categories for excavated soil

To assess the recoverability of excavated soil, three impact categories are adopted:
• Uncontaminated excavated soil: the pollutant content lies below the guide value.

The fertility of the soil is assured in the long term after using the uncontaminated soil
at specific sites. Any risk to humans, animals or plants may be excluded. The U
values in Table 3 of Appendix 2 are maintained, and there is no impact on the
groundwater.

• Weakly contaminated excavated soil: the pollutant content lies between the guide
and trigger values. Although the fertility of the soil is no longer assured in the long
term, there is no specific risk to humans who use it or animals or plants which thrive
on it. The U in Table 3 of Appendix 2 values are maintained, and there is no impact
on the groundwater.

• Heavily contaminated excavated soil: the pollutant content exceeds the trigger
value. The pollutant content of the soil represents a specific risk to humans who use
it and animals or plants which thrive on it. Moreover, excavated soil is rated as
heavily polluted if the U values in Table 3 of Appendix 2 are exceeded, thereby pre-
senting a threat to groundwater.

Figure 2: Exposure limits and impact categories for excavated soil.

Guide value

Uncontaminated
excavated soil

Weakly contaminated
excavated soil

Heavily contaminated
excavated soil

Trigger value
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6 Reuse and deposition of excavated soil

The reuse of uncontaminated excavated soil is unrestricted. However, it should mainly
be used for "clean" sites that are used as playgrounds, and for recreational, agricultural,
horticultural or forestry purposes.

Weakly contaminated excavated soil should be reused at the site, i.e. at the place of
extraction, or in its immediate vicinity. Excess soil must be disposed of in accordance
with the TOW, or may be used at a site that is known to be equally, or more heavily,
contaminated. Also, the principle of "like to like" applies, that is to say, contaminated
excavated soil should wherever possible be used at a site that is contaminated with the
same substances (e.g. lead to lead). This applies particularly to reuse for traffic purposes
(e.g. for noise barriers, embankments, central reservations, traffic islands). Reuse may
also be considered in urban areas for parks and sportsgrounds, and for green expanses in
industrial and trades zones.

Heavily contaminated excavated soil must not be reused. It must either be treated – or
deposited – in an environmentally sound fashion.

7 Obligation to notify

If the pollutant content of the excavated soil exceeds a guide value, the supplier of re-
covered soil must notify the recipient in writing of its pollutant content and place of
extraction.
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APPENDIX 1: Flow diagram
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APPENDIX 2: Exposure limits (cf. Chapter 5)

Table 1: Exposure limits for inorganic pollutants.

Guide value
mg/kg dry matter1)

Trigger value
mg/kg dry matter1)Pollutant

t s t s

Lead (Pb) 50 - 200 -
Cadmium (Cd) 0.8 0.02  2 0.02
Chromium (Cr) 50 - 200*) -
Copper (Cu) 40 0.7 150 0.7
Mercury (Hg) 0.5 -  1*) -
Nickel (Ni) 50 0.2 100*) 0.4*)

Zinc (Zn)  150 0.5 300*) 1*)

1) for soils up to 15 % humus; for soils above 15 % humus in mg/dm3.
t  = total content according to OIS (2 M HNO3).
s = soluble content (0.1 M NaNO3).

An exposure limit is taken to be exceeded if the soluble or total concentration of a
pollutant in Table 1 exceeds it in a representative mixed sample. The pollutant concen-
tration is determined according to Annex 1 Number 2 OIS.

Table 2: Exposure limits for organic pollutants.

Pollutant Guide value
mg/kg dry matter 1)

Trigger value
mg/kg dry matter 1)

Polycyclic Aromatic Hydrocarbons (PAH)2) 1 10
Benzo(a)pyrene (BaP) 0.2 1
Σ DDT-DDD-DDE 0.002*) 2*)

Σ Aldrin, Dieldrin, Endrin 0.002*) 2*)

Σ HCH 0.001*) 1*)

Chlordane - 1*)

Endosulfane - 1*)

Dioxins and Furans (PCDD/F)3), ng I-TEQ/kg dry matter 4) 5 20
polychlorinated biphenyls (PCB)5) 0.02*) 0.1

1) for soils up to 15 % humus; for soils above 15 % humus in mg/dm3.
2) exposure limit applies to the sum of the 16 PAH indicator substances of the EPA (cf. Annex 2 nb. 12 OIS).
3) exposure limit applies to the sum of PCDD and PCDF (cf. Annex 2 nb. 11 IOS).
4) for soils up to 15 % humus; for soils above 15 % humus in ng I-TEQ/dm3.
5) exposure limit applies to the sum of the 7 congeners numbers 28, 52, 101, 118, 138, 153 and 180 (cf. Annex 2

nb. 13 IOS).
                                          
*) The OIS does not contain any guide or trigger values for these pollutants, so that the above values were intro-

duced to facilitate enforcement. The guide values for PCB and those for chlorinated pesticides were taken from
the so-called "Dutch list" of 1994. For pesticides, the Dutch intervention value I was halved (thereby approxi-
mating to customary Swiss trigger values).
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An exposure limit is taken to be exceeded if a pollutant in Table 2 exceeds this value in
a representative mixed sample. The pollutant concentration must always be determined
according to Annex 2 Number 2 OIS.

Table 3: Exposure limits for mobile pollutants hazardous to waters.

Pollutant U value
mg/kg

Aliphatic hydrocarbons (>C10) 50 1)

Aliphatic hydrocarbons (C5-C10) 1
Moderately volatile chlorinated hydrocarbons 0.1
Monocyclic aromatic hydrocarbons 1
Benzene 0.1

1) all mineral oils

The pollutant content is determined using the enforcement guideline "Analytical me-
thods for solid and aqueous samples from contaminated sites and excavated material".
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