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3.1.3 Recultivation of harmful soil changes / soils with im-
paired soil functions

Overview Recultivation

Description of meas- | Soils and soil functions are restored through recultivation.
ure For this purpose, soil profiles are professionally built up with
the aim of the highest possible function performance.

In recultivation, the depth of applied well-draining soil layer
(minimum 1 to 2 m) is of important significance for the soil
function performance.

A requirement is the removal of any compaction present in
the substrate. In addition, careful maintenance or post-
utilisation of the soil is important (e.g. by sowing deep-
rooting plants).

Photo: Soil protection office of the Canton Bern (Swiss): Careful use of a
digger when creating a soil profile (sub/topsoil) during recultivation

The recultivation generally occurs in combination with fur-
ther measures, such as e.g.:

= Removal of seals (cf. Chapter 4.1.1)

= Removal of material-based harmful soil changes, e.g.
contamination, foreign components, etc. where envi-
ronmental pollution can be excluded (cf. Chapter 4.1.2)

= Refilling of abandoned quarrying sites (e.g. quarries,
surface mining, etc.) (cf. Chapter 4.1.4)

Effects on soil func- The impaired functions can be established/restored in the

tion recultivation area by the professional restoration of the soil
structure.
Improvement poten- | Actual condition before imple- | QS 0 (normal case)
tial mentation of compensation
measure
As at 07.12.2010 -16/51 -
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Overview Recultivation
Target condition after imple- QS 3 (normal case), de-
mentation of measure pending on degree of

effectiveness/success of
recultivation up to QS 5

Measurable improvement po- 3 BX points per hectare

tential
Implementation op-
tions / note for im-
plementation
Advantages The natural soil functions (site for natural vegetation,

compensating elements in the water circulation, filters
and buffers for pollutants) are restored or improved.

Disadvantages Possible aim conflicts with nature protection
Measure LABO (2009): Guideline "Soil protection in environmental
described in: impact assessment as per BauGB"

Eco-account regulation Baden-W rttemberg (draft
14.11.2008)

UM BW (2006): Working guideline "The ecological resource
soil in nature protection law impact regulation”
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3.1.4 Removal of landfills (near-natural and artificial)
Overview Removal of landfills (near-natural and artificial)
Description of meas- | Removal of slag heaps and landfills, or materials of various
ure sources (cf. photo) that act as harmful soil changes, and
which contain significant amounts of foreign bodies, i.e. >
10%.

Photo: Lazar: Landfill of soil material with foreign body content

Impacts on previously functional soil covered by landfills
can be restricted to removing the deposited material down
to the original soil surface.

Any compaction present must be rectified by depth loosen-
ing and subsequent recultivation (cf. Chapter 4.1.3).

Correct disposal of the removed material is important. After
the slag heap is removed, soil-regenerating utilisation of the
soil (e.g. sowing deep-rooting plants) should be imple-
mented.

Effects on soil func-
tion

Restoration of original condition, generally improvement or
restoration of soil water balance and functions such as the
basis of existence and habitat, as well as filters and buffers.

Improvement poten-
tial

Actual condition before implemen-
tation of compensation measure

QS 2 (as per BOKS
evaluation)

Target condition after implementa-
tion of measure

QS 3to QS 4 (de-
pending on new ma-
terial applied and
original soil quality)

Measurable improvement potential

1 to 2 BX points per
hectare

Implementation op-
tions / note for im-
plementation

As at 07.12.2010
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Overview

Removal of landfills (near-natural and artificial)

Advantages

The natural soil functions (site for natural vegetation,
compensating elements in the water circulation, filters
and buffers for pollutants) are restored or improved. Natural
cycles in the soil are reactivated.

Disadvantages

Limited amount of soil with slag heaps from which material
can be removed to restore natural soil functions.

Measure
described in:

LABO (2009): Guideline "Soil protection in environmental
impact assessment as per BauGB"

BfN (2000): Restoration options for soil functions within the
framework of impact regulation

As at 07.12.2010
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3.2 Improvement of soil functions

3.2.1  Application of topsoil

Overview

Topsoil application to natural sites

Description of meas-
ure

Humus topsoil material applied to soils, usually with poor
soil quality, after careful site and soil selection, in order to
improve the soil function.

The depth of the topsoil application should not exceed
25 cm. The quality of the material applied is essential for
the gain in performance (in general, site-typical, unpolluted
soil material with less than 10% foreign body content must
be used). In addition, the correct application and profile
structuring, as well as careful maintenance e.g. by sowing
soil-loosening plants are important. Correct implementation
of the measure is ensured when § 12 BBodSchV is com-
plied with in combination with DIN 19731.

Photo: Okologie Planung Forschung M. Giithler: Application of topsoil

Effects on soil func-
tion

The application of topsoil generally results in an improve-
ment of natural soil functions, but only on soils with special
damage (e.g. erosion) or when the soil quality is poor, at
quality stages 1 to 3.

Improvement poten-
tial

Actual condition before imple- QS1t0 QS 3
mentation of compensation
measure

Target condition after implemen- | QS 2 to QS 4 (depend-
tation of measure ent on initial condition)

Measurable improvement poten- | 1 BX point per hectare
tial

As at 07.12.2010
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Overview

Topsoil application to natural sites

Implementation op-
tions / note for im-
plementation

The measure is not suitable for soils with quality stages 4
and 5.

Advantages

Improvement of the natural soil functions (site for natural
vegetation, compensating elements in the water circulation,
filters and buffers for pollutants).

Disadvantages

Possible target conflicts with nature protection on very poor
quality soils

Measure
described in:

LABO (2009): Guideline "Soil protection in environmental
impact assessment as per BauGB"

Eco-account regulation Baden-W rttemberg (draft
14.11.2008)

UM BW (2006): Working guideline "The ecological resource
soil in nature protection law impact regulation”

As at 07.12.2010
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Overview

Re-irrigation

Description of meas-
ure

During re-irrigation, originally hydromorphic soils such as
e.g. gley, alluvial or moor soils, with their typical character-
istics (cf. photo) are restored by stopping drainage. Re-
irrigation is achieved by e.g. closing drains, holding water in
(existing) ditches, stopping dewatering or returning mine
water. Careful site selection is important as the re-irrigation
must be restricted to soils that were originally characterised
by groundwater or waterlogged (hydromorphic soils,
moors).

Photo: Lazar: Re-irrigated highmoor

Effects on soil func-
tion

Re-irrigation restores the original functions and characteris-
tics of hydromorphic soil.

The natural functions of the soil as filters and buffers, com-
pensating elements in the water circulation and the habitat
are limited by the re-irrigation.

The soil is restored with its characteristics as an extreme
site for rare flora and fauna (e.g. as moor, fluvic gleysol,
etc.).

Improvement poten-
tial

QS 3to QS 4 (depending
on degree of dewatering)

Actual condition before imple-
mentation of compensation
measure

Target condition after imple-
mentation of measure

QS 1 - 2 (reduction of the
existing soil functions,
when the biotope devel-
opment potential is not
evaluated, cf. BOKS,
exception extreme site)

-1 to -3 BX points per
hectare

Measurable improvement po-
tential

As at 07.12.2010
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WP 6 — Compensation Measures

Overview Re-irrigation

Implementation op- No artificial creation of wetlands at normal locations by

tions / note for im- compaction, introduction of clay materials or sealing of the

plementation subsoil with foil.

Advantages The biotope development potential of the soil and the char-
acteristics as an extreme site are restored.

Disadvantages In general, only a few suitable areas are available.

Measure LABO (2009): Guideline "Soil protection in environmental

described in: impact assessment as per BauGB"

Eco-account regulation Baden-W rttemberg (draft
14.11.2008)

BfN (2000): Restoration options for soil functions within the
framework of impact regulation

As at 07.12.2010 -23/51 -
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3.2.3 Improvement of soil structure and water storage capac-
ity by extensification of land use

Overview Extensification of land use

Description of meas- | a) Extensification of intensive arable utilisation: The soil
ure structure, water storage capacity and the habitat conditions
for soil organisms are improved by extensification of land
use in combination with measures for introducing conserva-
tion soil working (abstaining from plowing (cf. photo) by
using direct sowing or mulch sowing) and appropriate cover
crops. Sowing of deep-rooting and fine-rooting plants that
cause active soil decompaction and humus enriching in the
topsoil is important.

Photo: Hanspeter Frey, TerraTec Lindau ZH: Left: Intensively used arable
land, desiccated, Right: direct sowing

b) Extensification and conversion of arable land into
grassland or forest: This leads to long-term improvement
in soil functions and habitat conditions for soil organisms as
intensive working of the soil is no longer present.

Long-term, sustainable management should be achieved
with typical local stocks with the reforestation measures.

Effects on soil func- The extensive agricultural utilisation with active improve-
tion ment of soil structure and physical soil characteristics in-
creases the regulatory functions in the water circulation
(water storage capacity) and the natural soil fecundity.

Improvement poten- | Actual condition before imple- | QS 210 QS 4
tial mentation of compensation
measure

Target condition after imple- QS 3to QS5
mentation of measure

Measurable improvement po- 1 BX points per hectare
tential

As at 07.12.2010 —24/51 -
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Overview

Extensification of land use

Implementation op-
tions / note for im-
plementation

Advantages

Improvement of natural soil functions (site for natural vege-
tation, compensating elements in the water circulation, fil-
ters and buffers for pollutants).

Disadvantages

Very high soil requirement (currently land ratio 1 : 5). Resto-
ration of previously destroyed soil functions is not possible
with extensification only.

Measure
described in:

LABO (2009): Guideline "Soil protection in environmental
impact assessment as per BauGB"

Eco-account regulation Baden-W irttemberg (draft
14.11.2008)

UM BW (2006): Working guideline "The ecological resource
soil in nature protection law impact regulation”

BfN (2000): Restoration options for soil functions within the
framework of impact regulation

As at 07.12.2010
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3.2.4 Soil decompacting / depth loosening

Overview

Soil decompacting / depth loosening

Description of meas-
ure

Soil decompacting can be implemented either by the use of
technical equipment (e.g. deep-cutting plow, cf. photo) or by
sowing soil-loosening plants.

a) The depth loosening breaks up compaction in the subsoil
by technical measures.

The entire soil down to a depth of 60 cm must be loosened
or, where a deep-cutting plow is used, turned and mixed
(up to 1.50 m). Cultivation and soil-protecting post-
utilisation of the soil is necessary (e.g. by sowing deep-
rooting plants).

Photo: Heinz de Buhr (www.debuhrfirrel.de): Mechanical depth loosening
of fallow land

b) A certain improvement of soil structure can be achieved
without mechanical measures, simply by sowing deep and
fine-rooting plants which result in soil decompaction. This
measure should be combined with measures to activate
biological soil activity (e.g. mulching) in order to achieve a
stable aggregate structure.

Target objects are soils with high compaction, i.e. incorrect
recultivation, former building site setups, dumped fill, etc.

As at 07.12.2010
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Overview

Soil decompacting / depth loosening

Effects on soil func-
tion

The use of deep-cutting plows effectively breaks up com-
paction, however the consequence is a reversal of the hori-
zon structure, so that an improvement in soil function may
only be achieved in the long-term after many years of rest-
ing the soil. Better for decompacting is the use of an “Ab-
bruchlockerer*.

Sowing deep-rooting plants is a long-term measure, but it
leaves the soil with its original horizon structure.

Soil loosening achieves an improvement in soil function,
particularly water storage capacity and new groundwater
formation, while avoiding effects such as e.g. waterlogging.

Improvement poten-
tial

Actual condition before imple- QS2t0o QS 3
mentation of compensation

measure

Target condition after implemen- | QS 3to QS 4

tation of measure

Measurable improvement poten-
tial

1 BX point per hectare

Implementation op-
tions / note for im-
plementation

Following decompaction measures, the soil is susceptible to
recompaction. This must be avoided by careful mainte-
nance measures (e.g. promotion of stable soil structure)
and soil-protecting post-utilisation (e.g. sowing deep-rooting
plants).

Advantages

The natural soil functions (site for natural vegetation,
compensating elements in the water circulation, filters
and buffers for pollutants) are improved.

Disadvantages

Extensive post-utilisation of the soil must be ensured. Very
high soil requirement, improvement of soil function but no
restoration.

Measure
described in:

LABO (2009): Guideline "Soil protection in environmental
impact assessment as per BauGB"

Eco-account regulation Baden-W rttemberg (draft
14.11.2008)

UM BW (2006): Working guideline "The ecological resource
soil in nature protection law impact regulation”

BfN (2000): Restoration options for soil functions within the
framework of impact regulation

As at 07.12.2010
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3.2.5 Measures for preventing or reducing erosion and elimi-
nation of erosion damage

Overview

Reducing erosion

Description of meas-
ure

Measures for prevention or reduction of erosion hinders the
deflation or washing away of soil material.

a) Preventative measures are e.g.: Planting of hedges or
tree to reduce wind erosion, aligning the plowing direction
parallel to the slope to reduce water erosion. These meas-
ures prevent further degeneration of the soil.

b) Erosion-reducing measures include e.g.: Conservation
soil working (mulch seeding / direct seeding), linked with
long-term soil covering. The measure should be combined
with an improvement in soil structure (cf. Chapter 4.2.3) to
achieve a regeneration of the soil (e.g. humus enrichment).

c) Measures for eliminating erosion damage restore the
original soil quality. The application of topsoil material is
necessary where surfaces are highly eroded (cf. Chapter
4.2.1).

These measures are particularly effective in erosion-prone
steep positions or positions exposed to wind.

Photo: Mohr: Water erosion during cultivation of corn

Effects on soil func-
tion

a) The planting of hedges and trees creates the require-
ments for erosion protection. The soil functions are not im-
proved.

b) With conservation soil working, the damaging effect of
erosion is reduced due to, amongst other things, the humus
enrichment and improvement of habitat conditions for soil
organisms. This can maintain or even improve soil function
over the long-term.

¢) If the measures for elimination of erosion damage are
correctly implemented, e.g. by topsoil application, the natu-
ral soil functions can be restored or even improved.

As at 07.12.2010
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Overview

Reducing erosion

Improvement poten-
tial

Actual condition before imple- | QS 21to QS 4
mentation of compensation

measure

Target condition after imple- QS3to QS5

mentation of measure

Measurable improvement po-
tential

0 (a) or 1 (b) BX point per
hectare

Implementation op-
tions / note for im-
plementation

In order to achieve an improvement in soil quality, erosion
damage that has already occurred must be eliminated and
the original soil function improved.

Advantages

Erosion influence is reduced, the natural soil functions (site
for natural vegetation, compensating elements in the water
circulation, filters and buffers for pollutants) are maintained
and possibly improved.

Disadvantages

Very high soil requirement, maintenance or improvement of
soil function but no restoration.

Measure
described in:

LABO (2009): Guideline "Soil protection in environmental
impact assessment as per BauGB"

Eco-account regulation Baden-W rttemberg (draft
14.11.2008)

UM BW (2006): Working guideline "The ecological resource
soil in nature protection law impact regulation”

BfN (2000): Restoration options for soil functions within the
framework of impact regulation

As at 07.12.2010
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3.2.6 Reduction of contamination in soils during measures for
extensification of land use
Overview Extensification of land use

Description of meas-
ure

a) Reduced contamination during extensification of
arable utilisation: During extensification of land use, the
contaminants (e.g. fertiliser, plant treatment media, solid
manure, liquid manure) are reduced in volume or eliminated
completely.

Photo: Hopp: Arable land use

b) Reduced contamination during extensification and
conversion of arable land into grassland or forest: Dur-
ing conversion of arable land into grassland, the above-
mentioned contaminants are further reduced. No further
contamination occurs in general following conversion into
forest.

Effects on soil func-
tion

Less demand on soil as filter and buffer for pollutants

Improvement poten-
tial

Actual condition before imple- | QS3t0 QS5
mentation of compensation

measure

Target condition after imple- QS3to QS5

mentation of measure

Measurable improvement po- 0 BX points per hectare

tential

Implementation op-
tions / note for im-
plementation

Advantages

The reduction or elimination of usage-based material flows
returns the soil to a natural cycle that is no longer or less
influenced by contaminants.

As at 07.12.2010
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Overview

Extensification of land use

Disadvantages

The material-based extensification negligibly improves the
soil and its functions. Only the influences are reduced.

Measure
described in:

3.2.7

Liming of forest soils

Overview

Liming

Description of meas-
ure

In forest liming, the surface of (acidic) forest soils is covered
with lime (e.g. by flying over forest land, cf. photo).

Photo: Manfred Lange, Badische Zeitung: Forest liming by helicopter

Effects on soil func-
tion

Liming improves the filter and buffer functions in highly aci-
dified soils, also improving natural soil fecundity.

Improvement poten-
tial

Actual condition before imple- QS2t0 QS 3
mentation of compensation

measure

Target condition after implemen- | QS 3 to QS 4

tation of measure

Measurable improvement poten- | 1 BX point per hectare

tial

Implementation op-

Precise knowledge of the chemical soil condition is neces-

As at 07.12.2010
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Overview

Liming

tions / note for im-
plementation

sary. Long-term adapted forest maintenance must be
achieved by suitable planting. As negative effects (release
of bound contaminants and nitrogen) due to the liming are
also possible, the measure should only be implemented in
close agreement with the soil protection authorities.

Advantages

The filter and buffer functions, together with the natural soil
fecundity, are improved.

Disadvantages

Very high soil requirement, improvement of soil function but
no restoration.

Measure
described in:

LABO (2009): Guideline "Soil protection in environmental
impact assessment as per BauGB"

UM BW (2006): Working guideline "The ecological resource
soil in nature protection law impact regulation”

BfN (2000): Restoration options for soil functions within the
framework of impact regulation

As at 07.12.2010
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3.3 Measures without effective connection with soil or sub-

soil

3.3.1  Green covering of roofs

Overview

Green covering of roofs

Description of meas-
ure

Application of topsoil material (no use of recycled building
materials) with a minimum depth of 10 cm on a roof to be
grassed over (cf. photo). For static reasons, the water stor-
age capacity will rarely exceed 50 I/m2.

Photo: Hibner: Green covering of roofs

Effects on soil func-
tion

Due to the barrier layer, this measure has no effective con-
nection to the soil or subsoil. The green cover is not in-
cluded in the water circulation due to the barrier effect of
the physical structures. The measure is therefore not suit-
able for restoring functional relationships in the soil, even if
the substrate has some characteristics similar to the soil (to
a certain extent as vegetation site, water storage).

Improvement poten-
tial

Actual condition before imple- | QS 0
mentation of compensation
measure

Target condition after imple- QSO0
mentation of measure

Measurable improvement po- 0 BX points per hectare
tential

Implementation op-
tions / note for im-
plementation

Advantages Positive effects in other environmental aspects, e.g. cli-
mate, air, precipitation retention.
Disadvantages No effective connection with the soil or subsaoil

As at 07.12.2010
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Overview Green covering of roofs
Measure Eco-account regulation Baden-Wurttemberg (draft
described in: 14.11.2008)

UM BW (2006): Working guideline "The ecological resource
soil in nature protection law impact regulation”

Not a compensation measure according to LABO 2009, but
recognised as a reduction measure

As at 07.12.2010
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Covering of physical structures

Overview

Covering of physical structures

Description of meas-
ure

Application of topsoil and subsoil material (no recycled
building material or technogenic substrates) with a mini-
mum thickness of 60 cm on physical structures to be
grassed over.

Photo: Orth: Covered underground garage with ventilation shaft

The measure is mentioned in the guidelines (UM BW 2006
and LABO 2009) mainly for physical structures where com-
plete removal of the structure would be unreasonable, e.g.
former military bunkers or munitions depots. The physical
structures to be covered with soil can also be structures
currently in use, for instance underground garages, etc. (cf.
photo).

Effects on soil func-
tion

Due to the barrier layer, this measure has no effective con-
nection to the soil or subsoil. The green cover is not in-
cluded in the water circulation due to the barrier effect of
the physical structures. The measure is therefore not suit-
able for restoring functional relationships in the soil, even if
the cover has some characteristics similar to the soil (to a
certain extent as vegetation site, water storage).

Improvement poten-
tial

Actual condition before imple- | QS 0
mentation of compensation

measure

Target condition after imple- QSO0

mentation of measure

Measurable improvement po-
tential

0 BX points per hectare

Creditable improve-
ment potential

0 BX points

As at 07.12.2010
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Overview

Covering of physical structures

Implementation op-
tions / note for im-
plementation

Advantages

Positive effects in other environmental aspects, e.g. cli-
mate, air, precipitation retention.

Disadvantages

No effective connection with the soil or subsoil

Measure
described in:

LABO (2009): Guideline "Soil protection in environmental
impact assessment as per BauGB"

Eco-account regulation Baden-W rttemberg (draft
14.11.2008)

UM BW (2006): Working guideline "The ecological resource
soil in nature protection law impact regulation”

As at 07.12.2010
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3.4 Indirect measures

3.4.1

Compensation payment

Overview

Compensation payment

Description of meas-
ure

Instead of practical measures (e.g. recultivation, removal of
sealing), soil impacts are compensated for by a compensa-
tion payment.

The soil loss or loss of soil functions must be determined
and then e.g. valued and classified using soil-specific value
units.

==

Photo: www.hall-tirol.at

Effects on soil func-
tion

Initially no effect on soil function. A positive effect for the
soil only results when means obtained from soil-specific
compensation payments are invested in soil-effective com-
pensation measures at other locations.

If this is not the case, then the compensation payment has
no positive effect with regards to compensation of soil im-
pacts.

Improvement poten-
tial

Depending on the specific investment of the means in (soil-
effective) compensation measures, a soil condition of either

< QS 0 =» additional soil encroachment or no effect
or

QS 1 to QS 5 (depending on the type and effect of the soil-
specific compensation measure)

Implementation op-
tions / note for im-
plementation

Obligatory investment in soil-effective measures.

Advantages

The requirement for compensation of soil impacts is
met/paid for even if opportunity is lacking (e.g. current lack
of suitable soil).

Disadvantages

Risk that soil-specific income is used to improve other pro-
tected resources.

As at 07.12.2010
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Compensation payment

Overview
Measure Compensation payment ordinance — AAVO, 1st December
described in: 1977 (GBI. S. 704), last amended on 01.07.2004.

As at 07.12.2010
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4 CASE EXAMPLES
4.1 Creditable measure: Improvement of soil quality in
Moglingen
Overview Application of topsoil

Description of mea-
sure

The soil function in the community of Mdglingen was im-
proved by the application of top soil on soils with low to
medium soil quality. The high-quality soil material originated
from building land. The top soil was removed in compliance
with DIN 19731 and § 12 BBodSchV, then appropriately
applied to the compensation area. The maximum applica-
tion depth was 20 cm. Lucerne was sown as a deep rooting
plant to bind together the newly applied top soil and the
planted ground during post-utilisation.

Photo: S. Jaensch: Deep rooting plants

Effects on soil func-
tion

The water storage capacity and the natural soil fecundity
were significantly increased, especially on the land with low
soil quality. The filter-buffer functions of the soil were also
increased (cf. Dengler, Guthler, Klumpp 2008).

Improvement poten-
tial

Actual condition before imple- QSs2-3
mentation of compensation

measure

Target condition after implemen- | QS 3 -4

tation of measure

Measurable improvement poten-
tial

1 BX point per hectare

Further literature

DENGLER, C./ GUTHLER, M. / KLumPP, M. (2008): Erfolgsbi-
lanz einer naturschutzrechtlichen AusgleichsmaBnahmen.
Oberbodenrecycling in Mdglingen. In: BWGZ 24/2008 Se.
944 — 945.

As at 07.12.2010
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4.2 Indirect measures: Mitigation payment - Trade Fair in the
Fildern
Overview Intervention determination for the ecological resource

soil at the state fair in the Fildern

Description of the
intervention determi-
nation

The ecological resource soil was taken into account in an
exemplary manner in the planning process resolution for
the state fair in the Fildern within the framework of interven-
tion determination during the environmental compatibility
investigation.

The approx. 100 hectares of land under planning comprised
approx. 17 hectare previously used soil and approx. 83
hectare ground with high function performance (high natural
soil fecundity (yield capacity), high water storage capacity
(compensating elements in water circulation) and high filter-
buffer functions). The calculation was based on the specifi-
cations in Issue 31 for the individual sub-functions (data in
value units per hectare: haVU) and resulted in the following
soil function losses:

= Filter and buffer function: 292 haVU

= Compensating elements in water circulation:
310 havU

= Natural soil fecundity: 305 haVU

The soils generally had quality stage 4 to 5 when evaluated
according to the Stuttgart soil protection concept, i.e. the
calculated loss in soil index points here was approx. 374 BX
points.

k.|

Photo: Sennert-Gétz: Stuttgart state fair construction site

Description of com-
pensation determina-
tion

A compensation of the ecological resource soil in the area
of the Fildern was found to be extremely difficult. A relevant
compensation could only be realised for the function "com-
pensating elements in water circulation" by means of com-
plex retention systems. Further measures such as renatura-

As at 07.12.2010
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Overview

Intervention determination for the ecological resource
soil at the state fair in the Fildern

tion of the Kérsch estuary and the recultivation of a road
only contribute negligibly to any improvement

=  Filter and buffer function: 287 haVU

= Compensating elements in water circulation:
76 havU

= Natural soil fecundity: 300 haVU

Result of balance

The following non-compensated deficits therefore remain
for the ecological resource soil:

=  Filter and buffer function: 287 haVU

= Compensating elements in water circulation:
76 haVU

= Natural soil fecundity: 300 haVU

This is equivalent to 221 BX points. The planning process
resolution therefore set out a compensation duty of 2.5
million Euro, thus paying approx 11300 Euro per lost soil
index point.

Further literature

JAENSCH, SIEGMAR (2003): Neue Landesmesse auf den
Fildern, Beriicksichtigung des Schutzgutes Boden im Rah-
men der Eingriffs-/Ausgleichsbetrachtung. In: Altlasten und
Boden News 1/2003

MINISTERIUM FUR ERNAHRUNG UND LANDLICHEN RAUM BADEN-
WURTTEMBERG (2004): Ausgleichsabgabenverordnung -
AAVO, Verordnung Uber die Ausgleichsabgabe nach dem
Naturschutzgesetz vom 1. Dezember 1977 (GBIl. S. 704)
zuletzt geéndert am 01.07.2004

As at 07.12.2010
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Non-creditable measures

Overview

Partial seal removal without removal of barrier layer

Description of mea-
sure

Removal of the upper surface layers (asphalt, concrete).
However, underlying compaction or foreign materials were
not rectified or removed.

Photo: Lazar: Upper layer seal removal

Effects on soil functi-
on

As the substructure below the sealed surfaces generally
consisted of a technically produced layer (base) with a
compaction degree > 97 % (Proctor density) over a support
layer with added foreign materials (some of which con-
tained pollutants), it is not possible to develop any func-
tional soil on top.

Due to the existing barrier layers in the subsoil, there is no
inclusion of any added soil material in the water circulation
(new groundwater formation) and the natural soil develop-
ment and soil level formation will be hindered over the long
term. Any effective connection of the soil to the subsoil
does not exist.

There is no creditable improvement potential due to the
unprofessional implementation.

Improvement poten-
tial

Actual condition before imple- QSO0
mentation of compensation

measure

Target condition after implemen- | QS 0

tation of measure

Measurable improvement poten-
tial

0 BX points per hectare

As at 07.12.2010
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4.4 Measures with soil function devaluation

Overview

Wetland with technical compaction in subsoil

Description of mea-
sure

The requirements for collecting precipitation can be set up
to create a wetland by means of the technical installation of
a water-blocking layer, either

a) Through the application of a foil, or

b) Through the application of clay layers with subsequent
compaction

Photo: Lazar: Waterlogging through soil compaction

Effects on soil functi-
on

The compaction and inclusion of clay-based materials on
terrestrial soils reduces the valuable soil properties of the
soil, such as e.g. the useful field capacity and therefore the
water storage capacity or natural soil fecundity. The appli-
cation of a foil creates a barrier layer that interrupts the
effective relationship between soil and subsoil.

Improvement poten-
tial

Actual condition before imple- QS2to QS5
mentation of compensation
measure

Target condition after implemen- | QS 0
tation of measure

Devaluation -2 to -5 BX points per
hectare

As at 07.12.2010
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5 STRATEGIC SUITABILITY

In parallel to the technical suitability regarding operational activity,
compensation measures must also be checked with regards to their
strategic suitability. This always applies when

= Sufficient areas are available with soils that can be improved
so that there actually is an opportunity for computational miti-
gation.

= The planning based compensation approach agrees with the
general strategy regarding soil protection - which is: inner ur-
ban development before outer urban development to protect
local soil resources.

However, suitable soil areas are often not available, either for the
improvement potential or in sufficient scope (cf. table 2) and so ade-
quate mitigation cannot be achieved, irrespective of the available
measures. Then it is clear from the start that all direct (= technical)
compensation measures are strategically unsuitable as no effective
mitigation can be achieved due to the lack of available areas. Basi-
cally, the loss of good to very good soil always leads unavoidably to a
deficit that cannot be compensated for. Reason: Mitigation would
generally require multiple mitigation areas which are usually not
available in practice.

Tab. 2: Improvement potentials and strategic suitability of compen-
sation measures with regards to the area requirement

Improvement Achievable Requirement for Strategic
potential (measurable) mitigation areas suitability with
improvement (in comparison to area of regards to area
A QS* intervention with good to very requirement
good soil)
low <1 extremely high | 4-to 5-fold Poorly suited due
medium 1<AQS<3 high 5 10 3-fold to lack of feasibility
high >3 average ca. 1.5-fold suitable

* QS = soil quality stage as per BOKS

But even if there are sufficient areas with soils that can be improved,
there must not be any conflict with any of the main soil protection
strategies. In general, encroachment - where unavoidable - should be
specifically directed towards lower-quality soils which can generally
be found within urban areas in disused settlements or industrial land.
This is the only way to ensure that soils in outer urban areas, which
are often still near-natural and very functional, can be protected. If
sensible planning proposals are ignored despite knowledge of these

As at 07.12.2010 —44/51 -
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aims, compensation effects in the inner urban areas, where artificial
produced soils predominate, will conflict with the aims of economically
utilising local soil resources. It is therefore, for example, strategic
nonsense to return large areas of built-up land through expensive
seal removal or decontamination to the natural circulation within the
framework of a mitigation measure and then - because of the growing
lack of suitable opportunities within the inner urban area - meet the
area requirements by using land in the outer urban area which essen-
tially results in increasing loss of near-natural and functional soils.

It is therefore clear, from the connections named above, that any mi-
tigation approaches in question must meet both technical and strate-
gic suitability requirements. If this is ignored, decisions that are based
on soil-specific mitigation, will often be incorrect or even contra-
productive in the end.
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6 SUMMARY

The main aim in the "Soil management strategies for urban areas”
(URBAN SMS) project is to increase the awareness of lay people
about soil as an ecological resource, as this is the only way to ensure
the maintenance of high-quality soils.

The aim is to specifically sensitise decision carriers in politics and city
planning to the negative consequences of soil encroachment.

The emphasis in this report is on the analysis of compensation meas-
ures that are currently used in practise to compensate for soil en-
croachments. The scope is derived from the effectiveness prognosis
and corresponding intervention balances implemented in the planning
process. In Germany, the nature protection impact regulations pro-
vide formal points of approach regarding procedures. Based on the
described measures, the situation before an intervention (actual
state) and the proposed adverse influence on soil function when im-
plementing a procedure (target state) must be evaluated for this pur-
pose. The difference between the two balance states corresponds to
the intervention-dependent soil loss. This must be compensated for in
compliance with current legislation.

The current report is a catalogue of the most commonly used soil-
specific compensation measures. A total of 15 different measures are
described here, divided into four groups according to their effects
(e.g. restoration or improvement of soil functions). Evaluations are
made for each individual measure as to which soil functions they in-
fluence and in how far they cause a measurable improvement which
can be counted as a measurable compensation. This evaluation,
which can also be implemented accordingly for other measures, per-
mits a rapid comparison of soil-specific compensation measures. It
also provides an impression of which measures work more or less
effectively on the soil - and this is of significance for the improvement
of awareness and decision making in planning processes.

The decisive factor is the possibility of an evaluation that takes into
consideration both qualitative and quantitative soil aspects (quality,
soil areas). How this can be practically implemented is shown using
the example of the Stuttgart soil protection concept (BOKS). The soil
quality map used in BOKS, i.e. the assignment of soil index points
with which the soil quality per hectare is determined for actual and
compensated states, can be used to objectively calculate and clarify
the so-called improvement potential of the measures. The soil quality
map method developed by the City of Stuttgart is also briefly summa-
rised in the principles chapter of this report. Other evaluation meth-
ods, which follow the same aims, can also be used independently of
this method.

As at 07.12.2010 —-46/51 -

H:\36-3\36-3.5\36-3.5EU_Projekte\URBAN SMS\WP 6 acceptance and awareness\6.1.4 Compensation Measures\Bericht
ahu\Endgtiltige Berichtsversionen\URBAN_SMS_Compensation_english_101013adapted.doc

EUROPEAN UNION
EUROPEAN REGIONAL
DEVELOPMENT FUND




sTUTTGART]
| s \op AN sMS Xy | L
WP 6 — Compensation Measures = SJii Management strategy ahu”™

) EENTRAL N
</ EUROPE DRVELOPIAENT LD

nnnnnnnnnnnnnnnnnn

Various example cases from the region of Stuttgart show the imple-
mentation of compensation measures in practise. They are a guide to
a strategic evaluation of the suitability of the compensation measures.

For a large part of the soil-specific compensation measures, the lack
of actual realisation possibilities in practise often means that compen-
sation can only be achieved to a small extent or inadequately.

This means - particularly with regards to the utilisation of good soils -
that the need for compensation areas is far outstripped by the extent
of the affected areas in the majority of measures. This means that, in
general, there is insufficient soil area available for effective compen-
sation. Therefore, strategies and decisions based on soil compensa-
tion can only be successful in exceptional cases. Such planning-
based compensation approaches should also not collide with strate-
gic soil protection efforts that are aimed at "inner urban development
before outer urban development". This means that extensive im-
provement and recultivation of low-quality or sealed soils in inner ur-
ban areas - excluding plans for urban green areas - leads to a short-
age of existing urban building development potential. This will con-
tinue to be contra-productive as long as high-quality soils are used
without restrictions in outer urban areas.

As at 07.12.2010 —-47/51 -
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7 LITERATURE AND SOURCES

7.1 Legal foundations

AAVO - Ausgleichsabgabenverordnung Baden-Wiirttemberg
Verordnung des Ministeriums fir Erndhrung und Landlichen
Raum Uber die Ausgleichsabgabe nach Naturschutzgesetz
vom 1. Dez. 1977. In: GBI. 20041 S. 469.

BauGB — Baugesetzbuch in der Fassung der Bekanntmachung vom
23.09.2004 (BGBI I, S 2414) zuletzt geandert durch Artikel 1
des "Gesetzes zur Erleichterung von Planungsvorhaben fir
die Innenentwicklung der Stadte" vom 21.12.2006 (BGBI. | S.
3316) mit Wirkung vom 01.01.2007.

BBodSchG — Bundes-Bodenschutzgesetz
Gesetz zum Schutz vor schéadlichen Bodenveranderungen
und zur Sanierung von Altlasten vom 17. Marz 1998 (BGBI. |
S. 502) zuletzt geandert durch Art. 3 G v. 9.12.2004 | S. 3214.

BBodSchV — Bundesbodenschutz- und Altlastenverordnung vom 12.
Juli 1999 (BGBI. | S. 1554), geandert durch Artikel 2 der Ver-
ordnung vom 23. Dezember 2004 (BGBI. | S. 3758).

BNatSchG — Bundesnaturschutzgesetz
Gesetz Uber Naturschutz und Landschaftspflege; vom 25.
Marz 2002 (BGBI. | S. 1193), zuletzt gedndert durch Artikel 2
des Gesetzes vom 8. April 2008 (BGBI. | S. 686).

FFH-Richtlinie — Richtlinie 92/43/EWG des Rates vom 21. Mai 1992
zur Erhaltung der natdrlichen Lebensrdume sowie der wildle-
benden Tiere und Pflanzen (ABI. L206/7 vom 22.7.1992, S. 7,
zuletzt geéndert durch ABI. L 236 vom 23.9.2003 S. 33).

NatSchG — Naturschutzgesetz Baden-Wiirttemberg
Gesetz zum Schutz der Natur, zur Pflege der Landschaft und
Uber die Erholungsvorsorge in der freien Landschaft vom 29.
Marz 1995, zuletzt gedndert am 13. Dez. 2005. In: GBI. 2005
S. 745.

OKVO — Okokonto-Verordnung Baden-Wiirttemberg
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