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Definition

SoilSoil::
Material from the upper layer of the earth's crust, as Material from the upper layer of the earth's crust, as 
far as this layer fulfils the soil functions (natural, far as this layer fulfils the soil functions (natural, 
archive and use related), including its liquid and archive and use related), including its liquid and 
gaseous components (soil solution and soil air);gaseous components (soil solution and soil air);
lessless thanthan 10 % mineral 10 % mineral constructionconstruction wastewaste;;
soilssoils fromfrom soilsoil treatmenttreatment plantsplants;;
dredgeddredged materialsmaterials fromfrom riversrivers and and lakeslakes withwith lessless
thanthan 10 % 10 % clayclay ( < 63 µm).( < 63 µm).
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Classification for Reuse and Deposition

reuse without restrictionsreuse without restrictionsZ 0Z 0

hazardous waste landfillhazardous waste landfillZ 5Z 5
landfill class IIlandfill class IIZ 4Z 4

landfill class Ilandfill class IZ 3Z 3

reuse with restrictions and with reuse with restrictions and with 
technical precautionary measurestechnical precautionary measures

Z 2Z 2
reuse with certain restrictionsreuse with certain restrictionsZ 1Z 1

Reuse ConditionsReuse ConditionsRequirementsRequirements
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Application

Regulation in
accordance with

Article 12
Soil Protection Ordinance

Creation of an
upper soil layer

(useful for plants)

Creation of a
natural soil function

( Z 0 )

Restricted
open reuse

Z 1

Restricted open
reuse with technical

precaution measures
Z 2

Creation of a
technical soil function

( Z 1, Z 2 )

Creation of an
other soil layer

Reuse of
Soil Material
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Investigation   (I)

HaveHave a a closeclose look at look at thethe material material beforebefore excavationexcavation;;
check check registersregisters ((contaminatedcontaminated sitesite););
usuallyusually no no analyticalanalytical investigationinvestigation necessarynecessary, , ifif

no no hintshints aboutabout contaminationcontamination,,
lowlow quantityquantity ( < 500 m( < 500 m33) and no ) and no specificspecific
contaminationcontamination,,
reusereuse of of naturallynaturally oror unspecificallyunspecifically contaminatedcontaminated
soilssoils at at thethe samesame placeplace oror similarsimilar placesplaces in in thethe
regionregion..
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Investigation   (II)

Investigation Investigation necessarynecessary ifif::

soilssoils fromfrom industrialindustrial oror commercialcommercial areasareas;;
soilssoils fromfrom contaminatedcontaminated sitessites;;
soilssoils fromfrom naturallynaturally oror unspecificallyunspecifically contaminatedcontaminated
areasareas ( e.g ( e.g floodflood areasareas, , wastewaste waterwater irrigationirrigation areasareas),),
soilssoils fromfrom soilsoil treatmenttreatment plantsplants;;
dredgeddredged soilssoils, , ifif suspicionsuspicion aboutabout contaminationcontamination; ; 
soilssoils withwith suspicionsuspicion aboutabout specificspecific contaminationcontamination..
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Scope of Investigation   (I)

IfIf suspicionsuspicion aboutabout specificspecific contaminationcontamination::
specificspecific investigationinvestigation;;

IfIf unspecificunspecific suspicionsuspicion ((oftenoften changedchanged
facilitiesfacilities):):

minimumminimum investigationinvestigation programprogram
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Scope of Investigation   (II)

XXOrganolopticOrganoloptic investigationinvestigation

XXConductivityConductivity

XXAcidity, pHAcidity, pH

(X)(X)SulfateSulfate

(X)(X)ChlorideChloride

X  (SM>Z 0)X  (SM>Z 0)XXZincZinc

X  (SM>Z 0)X  (SM>Z 0)XXNickelNickel

X  (SM>Z 0)X  (SM>Z 0)XXMercuryMercury

X  (SM>Z 0)X  (SM>Z 0)XXCopperCopper

X  (SM>Z 0)X  (SM>Z 0)XXChromiumChromium

X  (SM>Z 0)X  (SM>Z 0)XXCadmiumCadmium

X  (SM>Z 0)X  (SM>Z 0)XXLeadLead

X  (SM>Z 0)X  (SM>Z 0)XXArsenicArsenic

XXGrainGrain--size distributionsize distribution

XXTOCTOC

XXPAHPAH

XXEOXEOX

XXHydrocarbonsHydrocarbons

ELUATEELUATESOLID MATTERSOLID MATTERPARAMETERPARAMETER
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Reuse Class 0  / Solid Matter

0,60,30,30,3[mg/kg DM][mg/kg DM]Benzo(a)pyrene

3333[mg/kg DM][mg/kg DM]PAH16

0,10,050,050,05[mg/kg DM][mg/kg DM]PCB6

1111[mg/kg DM][mg/kg DM]ΣΣ Vol. Vol. halhal. HC. HC

1111[mg/kg DM][mg/kg DM]ΣΣ BTEXBTEX

200 (400)100100100[mg/kg DM][mg/kg DM]HydrocarbonsHydrocarbons

1111[mg/kg DM][mg/kg DM]EOXEOX

0,5 (1,0)0,5 (1,0)0,5 (1,0)0,5 (1,0)[%][%]TOCTOC

30020015060[mg/kg DM][mg/kg DM]ZincZinc

1,010,50,1[mg/kg DM][mg/kg DM]MercuryMercury

0,710,70,4[mg/kg DM][mg/kg DM]ThalliumThallium

100705015[mg/kg DM][mg/kg DM]NickelNickel

80604020[mg/kg DM][mg/kg DM]CopperCopper

1201006030[mg/kg DM][mg/kg DM]ChromiumChromium

11,510,4[mg/kg DM][mg/kg DM]CadmiumCadmium

1401007040[mg/kg DM][mg/kg DM]LeadLead

15201510[mg/kg DM][mg/kg DM]ArsenicArsenic

ZZ00 ((elseelse soilssoils, , treatedtreated soilssoils ...)...)Z 0 (Clay)Z 0 (Clay)Z 0 (Z 0 (LoamLoam))Z 0 (Sand)Z 0 (Sand)DIMENSIONDIMENSIONPARAMETERPARAMETER
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Reuse Class 0 / Eluate
(not necessary, if SM-Levels < Z 0 Sand, Loam, Clay)

20µg/LPhenol index

150µg/LZinc

< 0,5µg/LMercury

15µg/LNickel

20µg/LCopper

12,5µg/LChromium

1,5µg/LCadmium

40µg/LLead

14µg/LArsenic

5µg/LCyanide

20mg/lSulfate

30mg/lChloride

250µS/cmConductivity

6,5-9,5Acidity, pH

ZDIMENSIONPARAMETER
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Reuse Classes 1 / 2  (Solid Matter)

303 (9) 3)[mg/kg DM][mg/kg DM]Benzo(a)pyrene

0,50,15[mg/kg DM][mg/kg DM]PAH16

11[mg/kg DM][mg/kg DM]PCB6

11[mg/kg DM][mg/kg DM]ΣΣ Vol. Vol. halhal. HC. HC

1000 (2000)300 (600)[mg/kg DM][mg/kg DM]ΣΣ BTEXBTEX

103 1)[mg/kg DM][mg/kg DM]HydrocarbonsHydrocarbons

51,5[mg/kg DM][mg/kg DM]EOXEOX

103[%][%]TOCTOC

1500450[mg/kg DM][mg/kg DM]ZincZinc

51,5[mg/kg DM][mg/kg DM]MercuryMercury

72,1[mg/kg DM][mg/kg DM]ThalliumThallium

500150[mg/kg DM][mg/kg DM]NickelNickel

400 120[mg/kg DM][mg/kg DM]CopperCopper

600180[mg/kg DM][mg/kg DM]ChromiumChromium

103[mg/kg DM][mg/kg DM]CadmiumCadmium

700 210[mg/kg DM][mg/kg DM]LeadLead

15045[mg/kg DM][mg/kg DM]ArsenicArsenic

Z 2Z 2Z 1Z 1DIMENSIONDIMENSIONPARAMETERPARAMETER
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Reuse Classes 1 / 2   (Eluate)

µg/L

µg/L

µg/L

µg/L

µg/L

µg/L

µg/L

µg/L

µg/L

µg/L

mg/L

mg/L

µS/cm

-

Dimension

Phenol index

Zinc

Mercury

Nickel

Copper

Chromium

Cadmium

Lead

Arsenic

Cyanide

Sulfate

Chloride

Conductivity

Acidity, pH

PARAMETER

1004020

600200150

21< 0,5

702015

1006020

602512,5

631,5

2008040

603)2014

20105

2005020

1002)5030

20001500250

5,5-126-126,5-9,5

Z 2Z 1.2Z 1.1
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Z 0 : Deposition without Restrictions

Contents below Z 0 : characteristic for natural / little influenContents below Z 0 : characteristic for natural / little influenced soil.ced soil.

Conclusions for the ReuseConclusions for the Reuse
In general the soil can be reused without restriction. In general the soil can be reused without restriction. 
Soil from contaminated sites or from treatment plants should notSoil from contaminated sites or from treatment plants should not bebe
used in particularly sensible areas as:used in particularly sensible areas as:

children’s playgrounds,children’s playgrounds,
sports grounds,sports grounds,
school playgrounds (unsealed),school playgrounds (unsealed),
house gardens,house gardens,
agricultural areas,agricultural areas,
drinking water protection areas.drinking water protection areas.

Background levels > Z 0 : background levels replace the Z 0 leveBackground levels > Z 0 : background levels replace the Z 0 levels.ls.
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Z 1 : Restricted Open Deposition (Z1.1; Z1.2)

In general the Z 1.1 levels are relevant. In general the Z 1.1 levels are relevant. 
Z 1.2 levels may be used in Z 1.2 levels may be used in hydrologicallyhydrologically insensible areas : insensible areas : 

Groundwater is protected by a layer with a high retention capaciGroundwater is protected by a layer with a high retention capacity ty 
(e.g. at least 2 m thick clay or loam layer).(e.g. at least 2 m thick clay or loam layer).

Conclusions for the ReuseConclusions for the Reuse
Soil with contents of hazardous substances below the Z 1 levels Soil with contents of hazardous substances below the Z 1 levels can be used forcan be used for

recultivationrecultivation of mining areas,of mining areas,
road construction, road construction, 
industry areas,industry areas,
parks (with a dense vegetation cover),parks (with a dense vegetation cover),
ruderalruderal areas.areas.

Exempted are Exempted are 
drinking water areas,drinking water areas,
healing spring areas,healing spring areas,
areas with frequent floods,areas with frequent floods,
nature conservation areas.nature conservation areas.
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Z 2 : Restricted Open Deposition with 
Technical Precautionary Measures

The Z 2 level is the limit for open deposition.The Z 2 level is the limit for open deposition.

Conclusions for the ReuseConclusions for the Reuse

The reuse of soil < Z 2 is possible forThe reuse of soil < Z 2 is possible for
antianti--noise walls (mineral sealing > 0.5 m, noise walls (mineral sealing > 0.5 m, 
k < 5 x 10k < 5 x 10--99 m/s, m/s, recultivationrecultivation),),
road substructure (impermeable surface or mineral road substructure (impermeable surface or mineral 
sealing > 0.5 m, k < 5 x 10sealing > 0.5 m, k < 5 x 10--99 m/s)m/s)
for construction measures on waste disposal sites.for construction measures on waste disposal sites.


