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1 INTRODUCTION - OBJECTIVES AND METHODS IN
ACTION 3

WP 3 focuses on guidance for municipalities and planning agencies how to integrate soil
related issues in the urban planning process. Within the framework of the urban soil
management system a SEA/EIA guideline focused on soil will be developed as this resource
is often underestimated in the environmental assessment in spatial planning. Main objective
is to support the consideration of soil within the SEA and EIA process by proper evaluation of
this environmental media. Existing requirements, approaches, needs & gaps will be
described in the guideline.

Soil Management Strategy

As a first step for Action 3, an inquiry amongst the project partners was carried out aiming at
collection of existing approaches how to include soil protection aspects practically in
SEA/EIA. For this purpose a questionnaire template was developed and an Analysis of best
practice examples took place.

This questionnaire was based on the following structure and requested the following
contents:

1. National legal (if necessary transboundary) requirements (including legal requirements
on subnational/federal level, if applicable) to include soil aspects in SEA/EIA
a. Name the act/law

b. Name the main approaches of soil protection and soil assessment in the
referred act/law

c. Most urgent needs and gaps regarding soil protection
2. National (including subnational/federal levels) guidelines for SEA/EIA
a. Name the guideline

b. Name the main approaches of soil protection and soil assessment in the referred
guideline

c. Most urgent needs and gaps regarding soil protection

3. Focus of SEA (level of plans and programmes - e.g. spatial planning and related plans
and programmes, urban plans, city development plan, regional development plans,
programmes for regional development) approaches related to soil aspects in urban and
suburban development

4. Focus of EIA (level of projects - e.g. urban development sites, city construction projects,
airport projects related to cities) approaches related to soil aspects in urban and
suburban development

5. SEA/EIA approaches based on practical case studies/examples to include soil protection
aspects

a. Name of programme or plan or project
b. Main soil aspects
c. Why did you choose this SEA as good example?

The full questionnaire template can be found in Annex 1.

In a second step, based on the input of all partners, a compilation of draft guidance for soil in
SEA/EIA took place. Based on WP5 results, a revision of draft guidance for soil in SEA/EIA
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will be accomplished. The final output will be the “Guidance for soil in SEA/EIA”, including
approaches, needs, requirements, gaps and risks of soil protection in SEA/EIA.

After the development of the first draft of this guidance, the experience on the test sites
between Spring 2010 and Spring 2011 were assessed by three different questionnaires
during Spring, Summer 2011. For details see Chapter 11 Fehler! Verweisquelle konnte
nicht gefunden werden. and Annex 8-10.
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2 GENERAL SOIL MANAGEMENT APPROACHES AND
NEEDS BASED ON PREVIOUS ACTIONS

Due to diverse planning procedures in urban areas, the scarce resource soil is excessively
consumed from a qualitative as well as quantitative point of view in the current situation.
Therefore the optimisation of land use and its planning in urban areas by preserving the
natural assets of the resource soil is crucial. In general the reduction of land use and urban
sprawl is the aim of most land use plans. However, the impact is mostly limited to the
application of new plans or programme (in the case of SEA) or projects (in the case of
EIA).

A strengthening of the application of the land use plan would improve its effectiveness on soil
sealing, land use and urban sprawls.

Therefore a strategic framework for soil management, giving guidance for municipalities and
planning agencies on how to integrate soil related issues in the urban planning process is
needed and will be provided by the URBAN SMS project.

In a first step a compendium of existing approaches and legislation related to urban planning
(Action 3.1) was collected and served as the basis of the identification of soil management
approaches and needs, which will build the framework for soil management (Action 3.2) at a
later stage.

The role of soil management approaches within urban planning procedures and (legal)
instruments of urban planning is a very crucial one. The gathered information strongly
indicates that established spatial planning instruments on local (municipal) level are
currently the most important procedures to deliver soil conservation and sustainable
soil management. The vast majority of approaches are applied in or closely coordinated
with Local Spatial (Urban) Development Concepts, Local Land Use Plans (Zoning Plans),
and Local Building Regulation Plans (either in one, two or all of these instruments). The
comparative analysis suggests that among the local instruments the Local Land Use Plan
appears to be the most vital implementation procedure for soil management approaches.
However, also Regional Spatial Plans (including plans on higher-ranking level) are in many
cases suitable for implementing soil management approaches. Quite often, approaches
focus on identification, decontamination and redevelopment of brownfields; these
brownfield-centered strategies are usually carried out in close relation to local urban planning
procedures.

Only a low number of before mentioned approaches is suitable to be applied within
EIA and / or SEA.

2.1 RESULTS SWOT-ANALYSIS

In the “SWOT—-Analysis” of Task 3.1.2, both instruments, EIA and SEA were analysed in
depth, regarding their Strengths, Weaknesses, Opportunities and Threats. The main findings
are integrated into the separate chapters of this draft report.

It can be stated that in the assessment of plans and programmes through a SEA as well as
in the assessment of large scale projects through an EIA, the impacts on various functions of
soil have to be checked systematically. These assessments enable the administrations
conducting EIAs respectively SEAs to counter-check potential impact on soil via an
interdisciplinary approach and can earmark measures to prevent potential negative effects.
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However, usually, soil is not the core issue of a SEA or an EIA. Furthermore, qualitative
thresholds according to land consumption or soil sealing are often missing, whereas e.g.
exact and even European wide similar thresholds concerning air quality do exist already.

2.2 SOIL MANAGEMENT APPROACHES

The following key soil management approaches were identified in prior analysis (for details
see Task 3.2.1):

¢ Delineation and preservation of high quality soils:
Strategies target at preservation of high quality soils, in particular such of agricultural
land. The implementation procedures and their relationship towards spatial planning can
differ quite strongly between countries. In some countries, the practice is to designate
priority areas for agriculture in Regional Spatial Plans in order to prevent them from
being built up. However, there are also examples where integration into spatial planning
procedures is poorly or not at all developed.

¢ Rehabilitation and redevelopment of brownfields:
Approaches dedicated to identifying, decontaminating and redeveloping abandoned
sites were also identified. Implementation may often, but must not necessarily, be
closely coordinated with Local Spatial Planning.

¢ Protection of open and green spaces in urban areas:
Approaches focused on preserving, restoring or upgrading existing unsealed spaces in
urban areas (such as greenery in residential areas, recreation areas, parks, playgrounds
etc.) exist in three of the partner territories. Here, soil conservation occurs more or less
as a side effect of approaches to improve the quality of life for citizens in an urban
environment.

e Soil databases and soil maps:
Although explicitly mentioned only by three partners, implicitly information and
monitoring instruments such as soil databases and maps are a prerequisite for many of
the identified approaches and thus highly important. Sufficient knowledge of soil qualities
is also a major basis for the Stuttgart Soil Protection Concept.

2.3 SOIL MANAGEMENT NEEDS

Four types of soil management needs were identified in earlier reports (for details see Task
3.2.3):

¢ General needs:

Planners and stakeholders need to be aware of the importance, quality and quantity of
soil for urban planning processes. This provides at a later stage a higher acceptance of
the environmental good soil. All decisions need to be based on existing soil data as
much as possible, but monitoring of soil serves the necessity to know about future soil
conditions. An evaluation can validate these monitoring assumptions and indicators for
the impacts of soil quality in urban development can be developed and applied in future
planning decisions.

e Conservation needs:
Highlight possibilities to protect good quality soil and specific functions of soil. This can
be achieved via diverse sectors like agriculture, water or nature conservation giving the
priority to protect these areas and thus avoid soil consumption. On the one hand, the
quality of life of urban citizens (e.g. ecosystem and recreation functions via protected
and green areas, reduction of wind erosion and improved air quality) and the supply of
agricultural products from short distances can be improved and assured. On the other
hand soil can be protected and secured in a long-term perspective. Also within urban

10
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areas, areas for play grounds, green fields and water retention need to be conserved. If
subsurface construction has ceased, there is the need to set it back to the original state
of soil.

e Evaluation needs:

Environmental quality assessment and delineation are seen as very important. Also the
loss of soil, including the sealing rate and alternative uses of brownfields need to be
evaluated. Based on this evaluation and the estimated demand of compensation, which
is seen as an important evaluation need from diverse partners, potential areas of urban
development and growth shall be identified, especially areas of low soil quality. As not
only the soil itself is affected by change of land uses also the impacts on other
environmental compartments is recommended to be assessed. The quantification of
impacts of soil quality on local climate, air and water means a transdisciplinary
approach, looking at interactions between several environmental matters.

e Action needs:
Should be based on the previous needs. Through the consideration of these
conservation and evaluation needs in zoning plans the available area for construction
can be defined and priority can be given to undissected, low soil quality areas. Also
looking at the economic and social cost related to works impacting soil is needed. Finally
the expansion of a city shall, as already stated in the evaluation needs, depend on the
suitability and quality of soil.

For the fulfiiment of these needs, several proposals for implementation were given. Beside
legislative framework conditions the development of computer tools are regarded as helpful
for practical implementation. Regarding the proposed needs, tools for the evaluation of
quality and functions of soil under different land use and impacts on other environmental
compartments will be helpful. Also tools to assess the loss of soil resources, in particular by
soil sealing, seem to be necessary. Furthermore for collecting and compiling soil data from
different sources, tools should be developed. Such tools should be made accessible via
internet.

2.4 APPLICATION FOR SEA/EIA

This precursor analysis, mentioned above, serves as umbrella of draft guidance for soil in
SEA/EIA. These guidelines will clearly state the practical requirements for soil protection
aspects in SEA/EIA and aim at giving soil, as a subject of protection in both planning tools,
more weight in planning procedures and development decisions in urban areas.

As already stated in the “Collection of (policy) instruments influencing the use and protection
of soil” (Task 3.1.1), legal EIA requirements were analysed.

Environmental assessment’ is a procedure that ensures that the environmental implications
of decisions are taken into account before the decisions are made.

In principle, environmental assessment can be undertaken for individual projects such as a
dam, motorway, airport or factory (‘Environmental Impact Assessment’) or for plans,
programmes and policies ('Strategic Environmental Assessment’).

The process involves an analysis of the likely effects on the environment, recording those
effects in specific SEA or EIA reports, undertaking a public consultation exercise on the
report, taking into account the comments and the report when making the final decision and
informing the public about that decision afterwards.

! http://ec.europa.eu/environment/eia’home.htm
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The environmental report for SEA has to document the identification, description, and
evaluation of likely significant effects on the environment. For EIA projects the impacts on the
environment have to be documented in the Environmental Impact Study - EIS. This
comprises the assessment of all negative impacts on the environment listing soil explicitly.
The report includes also measures for avoiding, minimizing or compensating negative
impacts.

For this report both EU Directives for SEA and EIA were analysed. SEA acts as well as EIA
acts for all URBAN SMS partners were briefly specified.

12
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3 STRATEGIC ENVIRONMENTAL ASSESSMENT - SEA

Strategic Environmental Assessment (SEA)® is a systematic process for evaluating the
environmental consequences of proposed plan or programme initiatives in order to ensure
that they are fully included and appropriately addressed at the earliest stage of decision-
making, on a par with economic and social considerations®.

SEA is intended to integrate the environment into strategic decision-making, as distinct from
Environmental Impact Assessment (EIA), which is directed at projects. SEA can be seen as
an extension of EIA into the strategic arena towards it being used in the early stages of
formulation of plans and programmes.

As SEA operates at a strategic level in a variety of operational circumstances, and stresses
process rather than detailed technical analysis, the nature of the tool, and the practical steps
involved, vary from context to context. SEA is by nature more open-ended, consultative and
iterative. It does not in general demand sophisticated and expensive data gathering and
modelling capacity. The process that delivers the final product is important, with inter-
institutional cooperation and public participation both being key determinants of success.

The intended output is more sustainable plans and programmes. The process of working
through the SEA brings together the various institutions involved in the formulation of plans
and programmes to work through an agenda that explicitly addresses the sustainability
aspects of the proposed actions. By operating at a strategic level it addresses some of the
limitations of project-based EIAs which cannot, for instance, capture adequately the
cumulative effect of an overall investment programme, or see these effects being evaluated
only after the programme is in place.

One of the purposes of the SEA is to identify the significant environmental effects of a plan or
programmes and identify reasonable alternative ways of meeting the same objectives. The
explicit consideration of alternative routes to the same outcome is integral to the approach.
The SEA process is thus intended to improve decision-making by identifying:

¢ Positive and negative environmental effects of a plan or programme, and

e Means to accentuate the positive effects, and reduce or avoid the negative ones.

The SEA model applied in the EU also puts an emphasis on promotion of public participation
in policy-making — with open access to the draft plan and SEA report being a key part of the
process.

SEA is in principle applicable to all plans and programmes where there is a prospect of
significant environmental impact. The public should at least be consulted about the draft of
the plan or programme and the environmental report.

The SEA should focus on impacts that are identified as priority concerns by the population
concerned. It should also address national and transboundary/global issues, and involve
transboundary consultation when transboundary impacts are possible.

The SEA Directive (2001/42/EC) requires systematic environmental assessment be
considered for plans and programmes prepared for agriculture, forestry, fisheries, energy,
industry, transport, waste management, water management, telecommunications, tourism,
town and country planning or land use and which set the framework for future development
consent of projects listed in Annex | and Il to the EIA Directive (85/337/EEC) or which, in

? Standard SEA literature
® Sadler and Verheem (1996)




€.) SENTRAL EUROPLAN RECIOIAL ullls pp AN sMS

DEVELOPMENT FUND Soil Management Strategy

x™
- )
- COOPERATING FOR SUCCESS.

view of the likely effect of sites, require an assessment under Article 6 or 7 of the Habitats
Directive (92/43/EEC).

The strength of SEA lies in its potential to avoid downstream costs (and delays) by
developing more sustainable plans and programmes. The benefits are delivered through the
way in which SEA influences the formulation of the plan and the decision-making process,
rather than through a discrete product (the report). The SEA tool cannot be readily divorced
from the process and institutional context it was designed for.

Possible benefits:
e A systematic review of the relevant environmental issues (including soil);
e A better understanding of the environmental effects of the plan or programme;
e A better balance between environmental, social and economic factors in the final plan
or programme;
e Enhanced transparency in the decision-making process, helping to win public
support;
Guidance on mitigation proposals;
Avoidance of subsequent delays in implementation;
Simplifying later project ElAs;
Possible comparison with other suitable alternatives within a plan or programme,
unlikely like EIA, where a certain project is already defined.

Possible limitations:

e Where policy-making has been traditionally beyond the public domain a change in
culture may be needed before SEA can help catalyse attitudes towards integrating
environmental concerns.

e In practical terms it can be very hard to predict environmental effects at the most
strategic level and difficult to develop quantifiable targets. It is often enough to
estimate the effects.

e Achieving integration of environmental aspects into plans and programmes is difficult,
if there is an ineffective tiering system by which formal links are established to
programmes or plans above, and projects (EIA) below the level at which the SEA
takes place.

e Administration has only a short lasting experience in implementing SEA.
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4 LEGAL REQUIREMENTS - SEA
4.1 EU AND UNECE

The SEA Directive*, states that “The information to be provided ... is the following: the likely
significant effects (1) on the environment, including on issues such as ... soil”.

Additionally the UNECE protocol on strategic environmental assessment to the
convention on environmental impact assessment in a transboundary context® states
that “Environmental, including health, effect means any effect on the environment,
including human health, flora, fauna, biodiversity, soil, climate, air, water, landscape,
natural sites, material assets, cultural heritage and the interaction among these factors”.

The gap between SEA- and ElA-level is bridged in Article 2 of the UNECE SEA protocol -
field of application concerning plans and programmes — which states that “ A strategic
environmental assessment shall be carried out for plans and programmes which are
prepared for agriculture, forestry, fisheries, energy, industry including mining, transport,
regional development, waste management, water management, telecommunications,
tourism, town and country planning or land use, and which set the framework for future
development consent for projects that requires an environmental impact assessment under

national legislation”.

4.2 SUMMARY AND RESUME OF COUNTRY SPECIFIC LEGAL
REQUIREMENTS

Detailed information on partner country specific acts can be found in Annex 2.
4.2.1 General conclusions

In general, SEA is a dependent part of administrative procedures for the establishment or
revision of plans and programs, be adopted by an authority, government or through a
legislative procedure.

Within all partner countries certain acts, dealing with SEA exist. The implementation takes
place at different levels (e.g. national, sub-national and regional). Within the focus of URBAN
SMS project, the focus is on the regional level.

In general instruments like land use plans, development plans or development programmes
require SEA and are adequate to influence the use of land and consequently sealing. They
also contribute to the reduction of land use and urban sprawls.

4.2.2 Soil protection and soil assessment

SEA of certain plans is a good possibility to include soil protection in the earliest possible
stadium — the planning stadium. E.g. Land Use Plans, Spatial Plans or Building Plans can
determine directly soil consumption respectively sealing. One advantage is that its results
have to be implemented in further plan adoption procedure and also serves as basis for
project-related EIA.

* Directive 2001/42/EC of the European parliament and of the council of 27 June 2001 on the
assessment of the effects of certain plans and programmes on the environment
http://ec.europa.eu/environment/eia/lhome.htm

> http://www.unece.org/env/eia/documents/legaltexts/protocolenglish.pdf

® In bold the most relevant sectors for these guidelines.
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The effects on the environment and soil as a subject of protection need to be
comprehensively determined, described, assessed/evaluated and taken into account at an
early stage in the framework of impact assessment (SEA and EIA). All negative impacts from
a plan/programme that can serve as basis for a construction project have to be documented,
also including measures for avoiding, minimizing and compensating negative impacts. The
plan or programme can only be approved on condition of minimizing the negative impacts.

The objects of the assessment are strategic documents like programmes or plans potentially
having impact on the environment at two levels: national; and regional (local).) Soil
assessment is a part of the obligatory evaluation.

General goals and aims state to:
e Conserve and protect nature and landscape — including soil — as future base of life in

sufficient quality and quantity;

Protect agricultural land resources and forest soils,

Promote the sustainable use of natural resources,

Use the ground — especially building land — in a sparing and sustainable way;

Use soil as economically and ecological compatibly as possible - soil considered as

exhaustible resource,

Reduce sealing,

Prevent and reduce environment and soil pollution,

e Eliminate the consequences of environmental pollution (including soil) to improve the
demolished ecological balance and re-establish its regeneration capacities,

e Preserve soil functions in land management, nature and landscape protection or from
a water preservation point of view

Later at the project level, EIA incorporates the direct and indirect effects of projects, inter
alia on soil. The project solicitor needs to provide all necessary documents to the authority.

4.2.3 Gaps

There are no regulations concerning soil that go beyond the EU SEA Directive or the UNECE
SEA protocol. There is no precise soil protection objective mentioned and no references to
soil related regulation or policy.

The legal fundamentals are often universal and bylaws regarding soil issues are still missing.
Approaches of soil protection and soil assessment are mentioned only in general and are
delegated to e.g. regional development plans for specific approaches. In some regulations
the word “soil” does not appear. There are no soil protection approaches described and
forced by the regulation. Requirement for assessment of impact on land surface is too broad.

Usually soil is only mentioned as one of the 12 subjects of protection, which have to be dealt
with in SEA.

In some countries effects on soil are only considered in terms of potential impacts due to
pollution. Compaction and soil sealing are hardly taken into account.

4.2.4 Needs

A strengthening of the application of e.g. the land use plan would improve its effectiveness
on minimizing soil sealing.
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The main gaps are not in the legal foundations, but there are organizational difficulties in the
integration of soil conservation authorities and the acceptance of their demands into the
decision making process.

The potential impacts on soil functions should be included and considered in the process of
assessment. Furthermore the current and future availability of soil in a certain quality in the
area and surrounding parts should be assessed.
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5 GUIDELINES - SEA
5.1 EU AND UNECE

The SEA guidance on EU-level - Implementation of Directive 2001/42 on the assessment of
the effects of certain plans and programmes on the environment’ state that “the likely
significant effects on the environment, including on issues such as biodiversity, population,
human health, fauna, flora, soil, water, air, climatic factors, material assets, cultural heritage
including architectural and archaeological heritage, landscape and the interrelationship
between the above factors” shall be considered. “These effects should include secondary,
cumulative, synergistic, short, medium and long-term permanent and temporary, positive and
negative effects.”

5.2 SUMMARY AND RESUME OF COUNTRY SPECIFIC GUIDELINES

Detailed information on partner country specific guidelines can be found in Annex 3.
5.2.1 General conclusions

In the partner countries a number of guidelines on national and regional level to support SEA
implementation exist. Transboundary regulations like the Alpine Convention are just indirectly
linked to SEA by the soil protection goals which are defined on a very general level.

On national and regional level guidelines and handbooks are more specific for application.
Some are strongly related to spatial, regional or transport planning. Also soil status reports
as part of the regional plan can be considered as guideline for SEA. Sometimes, there is no
explicit reference to the soil as an environmental medium, in practice only sealing and the
overall open soil consumption are considered.

5.2.2 Soil protection and soil assessment

The following goals for soil protection are quoted in the guidelines:

e Safeguarding of soil (quality, quantity, minimisation of land consumption), flora and
fauna;

e Economical and considerate exploitation of land, in particular economic treatment of
building land and soil consumption (especially agricultural land);

¢ Reduction of pollution and soil loss/degradation by reason of erosion and compaction;

e Conservation of productivity and other functions of soils;

e Favouring contaminated sites, potentially contaminated areas and abandoned
industrial site, using brownfield remediation approaches for building purposes;

e Active soil policy in municipalities.

The SEA process includes the analysis of potential impacts on the environment, inter alia
soil, recording those effects in the environmental report, public consultation with residents on
this report (public hearing). Comments are taken into account in the final decision making
process.

Depending on the level of the plan, the level of description and assessment of soil issues is
different. For national programmes soil indicators can be used due to available data source
and existing evaluations on that level. For SEA on regional or local level more detailed
information is available and used for soil evaluation.

7 http://ec.europa.eu/environment/eia/pdf/030923 sea guidance.pdf
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When assessing the spatial and environmental compatibility of large-scale projects (mostly
EIA) in the fields of trade and industry, construction and infrastructure, especially in the
transport, energy and tourism sectors, soil conservation and the scarcity of space in the
Alpine region shall be taken into account. However, the frame on the strategic level is set by
SEA.

The Alpine convention states that conservation of soil functions in quality and quantity,
setting measures against soil erosion, compaction and contamination, preservation of
diversity of typical soils in the Alps is very important. If there is a risk of serious and sustained
damage to the functionality of soils, protection shall, as a matter of principle, be given priority
over utilisation.

It is necessary to describe within SEA, especially on the regional and local level, the
following issues related to soil:

Soil functions;

Soil maps (e.g. Categories of soil) and how to use them;

Soil contamination;

Basics for soil protection in the planning process — goals, indicators and best practice.

Additional, soils as well as subsoil® have to be considered in their function as:
e Habitat for animals, plants and other organisms;
e Part of natural balance, including in particular the water and nutrient cycles;
e Decomposition, neutralisation and accumulation media;
e Area used, e.g., for settlements, transport, recreation, sports, tourism, agriculture and
forestry, horticulture;
Groundwater storage;
Filter and buffer for contaminants and nutrients;
e Deposits of raw materials.

Concerning soil protection, mainly impacts related to the use of soil, especially related to
constantly populated areas, its deposit in the region and the degree of sealing, have to be
assessed.

5.2.3 Gaps

In SEA the approaches for soil quality preservation and the sustainable use of soils are
usually not described in detail.

Only a few national guidelines for SEA are developed in the partner countries and none of
them focuses purely on soil or soil protection. The guidance on regional level is also
fragmented, soil is not defined as environmental medium and in practice only sealing and
overall open soil consumption is considered, thus not taking into account ecosystem
functions in its performance. For e.g. Poland currently no guidance exists at all.

In some guidelines, the effects on soil are considered only in terms of potential impact due to
pollution. Compaction, soil sealing or soil functions are rarely considered.

In some cases high quality soils mainly for agricultural use were already zoned for urban
development and other urban functions due to earlier planning decisions, before guidelines
were developed.

The Alpine Protocol “soil protection” goals are mostly not included into the assessment.

® Including soil structure and type, ecological and physico-chemical characteristics, quality, geological
and geomorphologic aspects (e.g. relief, slope inclination and erosion risk).
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5.2.4 Needs

Impact assessment matrix in which the effects on soil, namely on soil quality are mentioned
shall be provided.

A framework to integrate qualitative goals for sustainable soil use (e.g. guidelines focussed
on soil issues) needs to be developed.

The need to further concretise the framework development of goals of the Alpine Convention,
enforce its implementation and application was highlighted.

All relevant soil aspects according to the level of the plan or programme need to be
considered and assessed during the SEA process.

Relevant and up to date soil data and evaluations for assessment (e.g. monitoring systems)
need to be provided.

20
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6 PRACTICAL CASE STUDIES AND EXAMPLES - SEA

Good practice examples are used to document the kind of soil protection aspects that are
taken into account in SEA from a practical point of view. They are meant to document all
impact that plans and programmes have on soil protection aspects in terms of changes to
goals, strategies, actions and outcomes.

6.1 SUMMARY AND RESUME OF COUNTRY SPECIFIC EXAMPLES

Detailed information on partner country specific case studies and examples can be found in
Annex 4.

6.1.1 General conclusions

The consultation process between environmental authorities during all stages, especially
during the early stages of SEA, facilitates the possibility to take all available soil data and
information into account. This procedure further provides a framework for constructive
communication and the inclusion of soil related issues within SEA.

6.1.2 Soil protection and soil assessment

The following ideal process, to include all necessary and relevant soil information, data and
indicators in the SEA process (environmental report), has to be seen as a maximum list,
which is based on case studies and examples. It generally reflects state-of-the-art and partly
best practice of soil protection and assessment of partner countries.

Screening whether SEA is needed for the plan or programme:
Description and assessment of reversible and irreversible effects during the construction and
operating phase.

Description of current state of soil:
e Soil types,
e Soil mapping and description of current land use,
Soil fertility (soil index),
o Quality of soil and its use for agriculture and forestry purposes, as well as for
nursery and horticulture,
o Security of supply of agricultural products for its urban citizen (e.g. agricultural
production within or close to the city borders),
Soil functions,
o Primarily natural soil functions,
Soil pollution / contaminant loads/ contaminated sites,
Handling and relation to relevant protocols (e.g. Alpine protocol on soil protection).

Description and analysis of impacts/effects on soil:
e Envisaged possible intentions for plans and programmes,
e Soil consumption and sealing (sealing rate),
o Soil sealing rates for each programme model,
Changes of soil quality and soil functions,
Soil pollution (assessment of pollutant emission and deposits on soil),
Evaluates only square meters of soil consumed, not soil quality change,
Assessment of exploitability of soil (e.g. agriculture, forestry, urban development).

Soil Management Strategy
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Applied soil assessment methods
e Using soil indicators e.g. on national not on local level (e.g. according to sustainability
strategy) for assessment,
e Assessment of soil functions.

Description of measures to avoid, minimize or compensate impacts/effects on soil:

e Protection of environment and resources foresees stewardship of available
resources,

e Sustainable usage of soil as a non augmentable good,

e Areas with high soil value have to be protected,

o E.g. plan can only be realised with substantial additional requirements
(construction recommendations),

e Active soil policy to ensure the desired development (e.g. Area safeguarding,
concrete area acquisition of the public authorities),

e Soil procurement and mobilisation via budget and laws,
Reuse of contaminated sites,

e Use of areas with lower soil quality.

Minimize:

e Construction supervision on soil issues to assure proper measurement

implementation

¢ Obligation of measures to protect soil and its functions
o E.g. an ecological compensation and balancing area has to be allocated and
made available to the public nearby project area, but the consumption of soil
cannot be compensated by making another soil available to the public - only
few functions of lost soil can be compensated by this measure — emerging
from nature protection regulations and cannot be applied on soil issues in the
same way.
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7 ENVIRONMENTAL IMPACT ASSESSMENT - EIA

Environmental Impact Assessment (EIA)? serves to describe and assess all possible impacts
- positive or negative - that a proposed project may have on the environment, combining
natural, social and economic aspects.

The purpose of EIA is to perform the assessment of environmental effects of those projects
which are likely to have significant effects on the environment and to ensure that decision
makers consider the ensuing environmental impacts. The EIA procedure ensures that
environmental consequences of projects are identified, properly described and assessed
before authorisation is given. The public is involved in the process of approval and all results
are taken into account in the authorisation procedure of the project.

The International Association for Impact Assessment (IAIA)'® defines an environmental
impact assessment as "the process of identifying, predicting, evaluating and mitigating the
biophysical, social, and other relevant effects of development proposals prior to major
decisions being taken and commitments made."

EIA is a clear quality improvement over previous project licensing instruments, and is thus an
important step towards precautionary and integrative environmental protection with the
following objectives:
e Prevent environmental damage beforehand, according to the precautionary principle;
e Regard/assess environmental effects from an integrative and comprehensive point of
view, and not just section-wise (e.g. interrelations);
e Achieve improved project planning and approval procedures;
Integrate environmental concerns into the evaluation and decision-making procedure,
giving them the same amount of attention as any other concerns;
e Make the project approval procedure more transparent and explicit by involving the
public.

EIA process ensures that at an early stage, before the authorisation of certain projects is
given, possible environmental impacts on soil have to be comprehensively determined,
described, assessed and evaluated. Measures to avoid, minimize or compensate the impact
on the environment have to be included. On the basis of the assessment of environmental
impacts, authorisation is obtained.

Possible benefits:
e Assessment of impact of planned projects for all aspects of soil protection,
o compaction, sealing, pollution, loss of organic matter, erosion,
e Possibility to improve the project in order to reduce the impact on soil by setting up
measures that:
o Avoid, mitigate or compensate harmful, disturbing or adverse effects of a
project,
e Clear quality improvement over previous project licensing instruments, and is thus an
important step towards precautionary and integrative environmental protection,
e Administration has already a quite long lasting experience in implementing EIA.

® http://en.wikipedia.org/wiki/Environmental impact assessment;
http://www.umweltnet.at/article/articleview/40677/1/7400
10 http://www.iaia.org/
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Possible limitations:
¢ No technical standard for assessments of the impact on soil are legally defined, only
guidelines exist,
o E.g. Percentage of sealed surface is not assessed,
o Functions of soil are not evaluated,
e Missing evaluation of the soil status and security of evidences,
e Measures do not have to be implemented obligatorily, so the assessment does not
necessarily deliver practical results,
e Only one project scenario is turned in and assessed. No comparison with other
suitable projects is possible like in the SEA process,
e Impact is limited to those projects for which an authorisation is required.
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8 LEGAL REQUIREMENTS - EIA
8.1 EU LEVEL

The EIA-Directive'' (Directive 85/337/EEC) on Environmental Impact Assessment was
first introduced in 1985 and amended in 1997. Following the signature of the Aarhus
Convention by the Community on 25 June 1998, the Community adopted in May 2003
Directive 2003/35/EC. This Directive intends to align the provisions on public participation in
accordance with the Aarhus Convention on public participation in decision-making and
access to justice in environmental matters.

The EIA Directive outlines which project categories shall be made subject to an EIA, which
procedure shall be followed and the content of the assessment. The Directive states that
“The environmental impact assessment shall identify, describe and assess in an appropriate
manner, ..., the direct and indirect effects of a project on the following factors:

e Human beings, fauna and flora;

e Soil, water, air, climate and the landscape;

e Material assets and the cultural heritage;

e Interaction between the factors mentioned in the first, second and third indents.”

Requested information of an Environmental impact statement (EIS), elaborated by the
project solicitor, as demanded by the EIA Directive:

e Description of the project, including in particular:

o A description of the physical characteristics of the whole project and the land-
use requirements during the construction and operational phases,

o A description of the main characteristics of the production processes, for
instance, nature and quantity of the materials used,

o An estimate, by type and quantity, of expected residues and emissions (water,
air and soil pollution, noise, vibration, light, heat, radiation, etc.) Resulting
from the operation of the proposed project.

e Description of the aspects of the environment likely to be significantly affected
by the proposed project, including, in particular, population, fauna, flora, soil, water,
air, climatic factors, material assets, including the architectural and archaeological
heritage, landscape and the inter-relationship between the above factors.

8.2 SUMMARY AND RESUME OF COUNTRY SPECIFIC LEGAL
REQUIREMENTS

Detailed information on partner country specific acts can be found in Annex 5.
8.2.1 General Conclusions

Within all partner countries certain acts, dealing with EIA, exist. The implementation takes
place for different projects, based on certain thresholds or production capacities. Within the
framework of the URBAN SMS project, the focus is on regional level developments.

On the one hand the following benefits of EIA in general and particularly on soil can be
stated:
e Assessment of impact of planned projects for all aspects of soil protection,
o compaction, sealing, pollution, loss of organic matter, erosion,

" http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1985L0337:20030625:EN:PDF
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e Possibility to improve the project in order to reduce the impact on soil by setting up
measures that:
o Avoid, mitigate or compensate harmful, disturbing or adverse effects of a
project,
e Clear quality improvement over previous project licensing instruments, and is thus an
important step towards precautionary and integrative environmental protection,
e Administration has already a quite long lasting experience in implementing EIA.

On the other hand also limitations of this tool exist:
¢ No technical standard for assessments of the impact on soil are legally defined, only
guidelines exist,
o E.g. Percentage of sealed surface is not assessed,
o Functions of soil are not evaluated,
e Missing evaluation of the soil status and security of evidences,
Measures do not have to be implemented obligatorily, so the assessment does not
necessarily deliver practical results,
e Only one project scenario is turned in and assessed. No comparison with other
suitable projects is possible like in the SEA process,
e Impact is limited to those projects for which an authorisation is required.

Soil protection is often not defined, so in practice only sealing and overall open soil
consumption are considered, thus not taking into account ecosystem functions in its
performance.

8.2.2 Soil protection and soil assessment

Compared to SEA, soil protection concerns and implementation of specific measures to
reduce negative effects have a higher intent in EIA.

General planning goals:

e Preservation of mainly natural soil functions: Basis of livelihood for humans, animals,
plants, ecosystem functioning with its water cycle and cycles of matters, and genetic
resources, especially when implementing projects in undeveloped areas:

Habitat for organisms,

filtering & buffering and transformation,

regulation of water/nutrient/pollutant cycles,

production for agriculture and forestry,

genetic pool and archive for physical and cultural heritage,
Conserve of soils in their laminar spreading and diversity,

Preserve the productivity of soils,

Prevent soil consumption,

Take into account the sensitivity of soil and soil use,

Limitation of laminar soil destruction and soil sealing towards the indispensable
necessary degree,

Soil should be dealt with economically and carefully,

e Brownfield redevelopment to avoid consumption of further soil resources.

e o o o o
O O O O O
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8.2.3 Gaps

All laws and decisions refer to general effects on environmental media, among whom soil is
specifically quoted but not defined. The sparingly, carefully and economically handling of soil
is in most cases an indefinite legal term. Therefore in practice the effectiveness of these
requirements is low. Particularly regarding the building legislation the influence of the
administration for soil protection is restricted, because mostly the municipalities are the
competent planning authority. Many specific soil protection measures are in their
responsibility.

The impact is limited to those projects, which require EIA before authorisation.

EIA is less effective for avoiding soil erosion and soil compaction as it does not restrict
directly intensive agriculture.

8.2.4 Needs

The main gaps are not in the legal foundations. Due to organizational difficulties, demands of
soil conservation authorities and their acceptance for the decision making process are not
sufficiently integrated. Every region should have a preventive and integrated approach to
communicate direct and indirect environmental impacts (especially for soil and subsoil) in
EIA process, every activity about EIA measures should follow these approaches.

In a few partner countries, impact assessment is only performed on sealing and overall land
consumption; impact assessment on soil functions is urgently needed and should be linked
to legal requirements for obligatory application in EIA.

Measures to promote the inner urban development have to be implemented.

Measures to avoid and compensate substantial interventions have to be considered (e.g.
intervention regulation according to nature protection act).
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9 GUIDELINES - EIA
9.1 EU

The EIA - Guidance on Scoping - 2001'® describes the likely impacts of the project
considering the following factors (soil protection and assessment):
e Impacts on people, human health, fauna and flora, soils, land use, material assets,
water quality, ...
o Soils — e.g. quantities, depths, humidity, stability of soils and
o Acidification of soils.

So far no specific guideline on EU level focuses on soil or soil protection.

9.2 SUMMARY AND RESUME OF COUNTRY SPECIFIC GUIDELINES

Detailed information on partner country specific guidelines can be found in Annex 6.
9.2.1 General Conclusions

The main users of such EIA guidelines are planning offices of regional authorities or
municipalities, administrative units, contributing institutions, environmental associations,
other initiators of EIA projects and project solicitors. Guidelines are not legally binding, so
their consideration depends on the competent authority, document originator and/or project
solicitor.

9.2.2 Soil protection and soil assessment

Soil can be affected from a quantitative as well as a qualitative point of view by projects for
which EIA is obligatory. The variations that the proposed project can cause on the evolution
of geodynamic processes - both exogenous and endogenous need to be identified. All
possible impacts on soil of proposed projects need to be documented and assessed as well
as measures which avoid, minimize or compensate these impacts.

Analysis on soil and subsoil therefore is carried out in a clearly defined project area and
timeframe according to the type of project and for the current status of the affected
environment, through:

e Characterization of soils in the project area, with a specific focus on physical and
chemical descriptions of soil, to its biotic components and to their interactions, as well
as to the genesis, to the evolution and to the capacity (yield) of the soil,

e Geo-chemical characterization of solid (minerals, organic matter) and fluid (water,
gases) phases in soil and subsoil, with a specific focus on elements and natural
compounds of nutritional and toxicological relevance (status of soils concerning
contamination).

Additionally the interaction processes between water, soil, flora and fauna, etc. need to be
estimated.

'2 hitp://ec.europa.eu/environment/eia/eia-support.htm
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The different quidelines state that the following soil aspects have to be described:

e Basic soil descriptions — status quo,
e Function as:

O
)
O
O
)

O

Habitat for animals, plants and other organisms (biodiversity),

Component of the ecosystem, especially with its water- and nutrient cycles,
Degradation/decomposition-, compensation- and composition- medium,
Ground water reservoir,

Deposit for raw materials/resources,

Filter and buffer of nutrients and pollutants,

e Characteristics for soil quality and quantity description:

@)

O 0O O O O O OO0 0 O0

Land use,

Soil type and soil texture,

Degree of vulnerability on mechanical and chemical degradation,
Quality and degree of soil contamination;
Depth,

Humidity,

Stability,

Acidification,

Erosion,

Dimension of project area,

Soil/land consumption within project.

Description of likely potential impacts of a project on soil:

e Soil sealing areas and total consumption (description of predicted temporary and
permanent land use/soil consumption),

O
O

O

Functional soil losses on the basis of soil evaluation:

Current land use and overall loss of naturalness in involved areas,
Contamination caused by e.g. storage of materials containing dangerous
substances, or emission,

Direct or indirect soil erosion following the reduction of transportation of solid
matter by waterways,

Changes in current soil structure and consequent losses of overall ecosystem
functionality, etc.,

Encroachments, e.g. sealing, excavation,
Compaction caused by e.g. construction damage,
Type and amount of intended emissions into the soil.

Description and determination of measures and compensation:

e Compensation requirements:

O

Creation of new elements helping recover ecosystem equilibrium in areas
suffering present ecological damages (improvement),

e Compensation measures and calculation of the compensation effect,

e Reduction of existing risk (e.g. hydro-geological damage through actions connected
to the project),

Recultivation and restoration of fertile soils, appropriate recultivation,
e Remediation of contaminated areas.
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9.2.3 Gaps

There are hardly any guidelines focussing especially on soil or soil protection in EIA in the
partner countries. Usually no guideline is legally binding. In the majority of the analysed
guidelines, only soil sealing and overall land/soil consumption are mentioned. Soil functions
are referred to roughly or marginally.

The reason why effects on soil remain mostly on this general level of description is that no
special regulations, limit values (except e.g. soil contamination with heavy metals) or other
legislation exist, which would give more detailed instructions and state indicators how soil
quantity in connection with quality should be evaluated.

Compensation measures on the legal base of e.g. the nature protection act usually
compensate other environmental compartments and not soil per se. Deficits might be
compensated by relatively small payments.

9.2.4 Needs

Proposals that could be implemented in planning processes and EIA:
¢ Protection of soils with a very high performance regarding soil functions,
o E.g. protection against land consumption by economical instrument (e.g.
certain payment per m?),
Steering soil consumption on soils with low quality,
Steering soil consumption by a compensation regulation,
Minimization of land consumption by inner urban development,
Taking guidelines on soil into legal regulations,
Providing standards reference values and soil indicators for soil quality and quality
evaluation (e.g. functions, land consumption).
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10 PRACTICAL CASE STUDIES AND EXAMPLES - EIA

Good practice examples are used to document the kind of soil protection aspects that are
taken into account in EIA from a practical point of view. They are meant to document all
impact that projects have on soil protection aspects in terms of changes to goals, strategies,
actions and outcomes.

10.1 SUMMARY AND RESUME OF COUNTRY SPECIFIC EXAMPLES

Detailed information on partner country specific guidelines can be found in Annex 7.
10.1.1 General Conclusions

First of all soil is considered in the authorisation process that requires EIA. Especially
measures to avoid, minimize or compensate the project’s negative effects on soil issues, are
of high importance. Usually each subject of protection is specified, as well as the interactions
between them. Therefore all impacts on the interactions between soil and other subjects of
protection (e.g. air, water) are included.

Soil, as a subject of protection is examined in detail during the consultation process with
other authorities - input and comments of all participating players are possible. Early
involvement of all players is necessary and projects are likely to be modified during the EIA
process, regarding e.g. measures to avoid or minimize negative effects.

10.1.2 Soil protection and soil assessment

The following ideal process, to include all necessary and relevant soil information and data in
the EIA process (environmental impact study), has to be seen as a maximum list, which is
based on case studies and examples and reflects state-of-the-art of soil protection and
assessment of partner countries.

Screening whether EIA is needed for the project:

Description and estimation of reversible and irreversible effects on soil during the
construction and operating phase - definition of investigation area and framework for soil
assessment.

Description of current state of soil:
e Soil functions - mainly natural functions,
e Soil quality — e.g. nutrients, soil physics, CEC, acidity, organic carbon,
e Soil erosion risk,
e Contaminant loads — tackling of soil contamination issues (organic and inorganic
pollutants),
e Current land use,
¢ Productivity, soil index.

Description and analysis of impacts/effects on:

e Loss of soils, sealing, soil/land consumption, (e.g. a balance of consumed area and
the percentage of the whole area divided in sealed/unsealed and public places/public
green area), changes of land use,

¢ soil functions (loss), including soil degradation, rearrangement and compaction,

Soil erosion and potential negative effects on the groundwater,
e Immission of contaminants on sites due to construction activities,
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e Immission load of contaminants (considering relevant pollutants from fuel provided
emissions and their effects on soil),
o NO,, SO, respirable dust, heavy metals, benzol, PAH, Benzo-(a)-pyren,
PCDD/F, HF, HCL etc.,
Comprising evaluation of deposition and emission,
Changes in ground level,
Ecological soil quality,
Soil productivity,
Interactions between soil and other subjects of protection.

Description of relevant measures to avoid, minimize or compensate impacts/effects on soil:

e Economical and spare handling with land and soil in operating and construction
phase,

o e.g. project area was chosen due to low soil quality or difficult accessibility for
agricultural machinery,

Goals referring to soil protection (legal) requirements in the project area,

e Reuse of contaminated sites or brownfields, decontamination and revitalisation to
decrease land consumption,

¢ Reduction of immission on soil via, e.g. modern technical standards.

Minimize:

e Obligatory application of guidelines for e.g. professional recultivation,

e Soil scientific construction supervision — consulting and guarantee of professional
measurement implementation,

e Save handling of soil in construction phase:

o Storage of humus layers,

o Assessment notice for soil storage,

o Professional treatment of excavated soil, e.g. open soil is recultivated
immediately to minimize wind-erosion, contaminated soil is treated according
to waste demands, emissions of particulate matter have to be reduced by
moistening of the road surfaces,

o Avoidance of leaching/infiltration of chemicals, oil or fuel in construction area,

o Measures to balance and minimize soil compaction e.g. mats, coverage, no
pass of wet soils, using light machines

o Measures to preserve soil functions e.g. professional recultivation to preserve
productivity for agricultural production, preserve soil quality during storage

e Preservation of evidence (soil assessment) for follow-up care and accompanying
monitoring,

e Implementation of monitoring e.g. of contaminants in soil using periodic random
sampling or bio-indicators (e.g. phytoindicators) for conservation of soil and forage
quality & soil functions mainly for agricultural purposes, to avoid exceeding of critical
values of pollutants,

e Supervisory right/right to monitor of the authority at all times e.g. if samples show
enhanced contents, additional measures have to be set (e.g. further investigations)
for soil and health protection,

e Fertilizing plan, verification of used pesticides according to licences and legal
requirements for use,

e Implementation of dense underground in risk areas for leaching/input of pollutants to
avoid soil contamination,

e Annual evaluation of compensation measures to reduce particle immission,
evaluation of traffic related emissions (diffuse contamination).
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e Obligation of measures to protect soil and its functions, e.g. an ecological
compensation and balancing area has to be allocated and made available to the
public nearby project area, but the consumption of soil cannot be compensated by
making another soil available to the public - only few functions of lost soil can be
compensated by this measure — emerging from nature protection regulations and
cannot be applied on soil issues in the same way,

e Amelioration of contaminated soils and soil functions,

e Recovery and recultivation e.g. after exploitation of underground,

e Compensation charge of certain amount of money.
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11 GUIDANCE FOR SOIL IN SEA/EIA

This guidance on soil provides practical proposals on how soil should be considered in SEA
or EIA processes. The key messages and outcomes of partner consultation are included in
this guidance. Existing guidance is summarised in Chapter 11.3 for SEA and Chapter 11.5
for EIA. Examples used within the guidance are drawn from a broad range of partner
countries types of projects, plans and programmes; mostly those that most typically consider
the effects on soil (e.g. agriculture, town and land planning).

This draft guidance is structured in four parts:
PART A — Soil aspect in urban and suburban environments
PART B — General recommendations for SEA and EIA
PART C — Guidance for soil in SEA, including a checklist
PART D — Guidance for soil in EIA, including a checklist

11.1 PART A - SOIL ASPECTS IN URBAN AND SUBURBAN
ENVIRONMENTS

Soil is defined as the top layer of the earth’s crust. It is comprised of mineral particles,
organic matter, water, air and living organisms. It is an extremely complex, variable and living
medium which acts as the interface between earth, air and water. It is formed as a result of
physical, chemical and biological weathering processes of the underlying rocks and
sediments and influenced by climate, topography, organisms and time. A number of soil
properties are determined by the parent material including texture and chemical composition.

Soil is one of the most diverse habitats on earth and contains one of the most diverse
assemblages of living organisms. It is one of nature's most complex ecosystems, containing
thousands of different organisms which interact and contribute to the life support systems
(i.e. global cycles that make all life possible). Soil organisms have important effects not only
on soil properties but also on the functioning of the ecosystem.

Soil has a socio-economic and environmental role as a habitat and gene pool, a platform for
human activities, landscape and heritage and as a provider of raw materials.

Based on the definition above, soils do neither always fit neatly into the plan level of SEA,
nor into the site-based EIA framework. Soil and its interactions with other subject of
protection should be assessed and considered in environmental assessment, both SEA and
EIA. The function of soils being an interface between geo-sphere, biosphere and
hydrosphere further compounds this, as they cannot be easily compartmentalised.

Soils also play an important part in biodiversity conservation. So it is vitally important that soil
aspects are included as an integral part of the environmental assessment process. Not only
because changes to soils can have subsequent effects on other parts of ecosystems, such
as vegetation composition and watercourses, but also because of the intrinsic value of soil as
limited and living resource in its own right.

Soil evaluation is an essential element of the Environmental Assessment process and any
significant impacts on soils should be included in an Environmental Statement.

Different soil types have their own typical characteristics which affect the significance and
magnitude of impacts. Some soils are relatively robust and are able to support a wide range
of potential land uses, whereas others can only be used in more limited ways because of
their sensitivity. Within any defined area, there is likely a variety of soils to occur, which can
pose planning problems, often leading to some soils being exploited due to improper use.
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Further complexities are introduced by the fact that, unlike geological exposures or
landforms, which occupy distinct areas of the landscape and are generally fairly easy, to
assess, soils form a continuous pattern over the land surface and are for the most part
hidden from view. Changes in soils and soil functions or degradation mostly do not show up
at first sight. Degradation or sealing is hardly reversible and soil genesis or redevelopment
takes ages. All of these factors combine to create very specific requirements for
environmental assessment of soils.

Soil plays an increasing role in evaluation of issues on climate, biomass energy and natural
hazards (e.g. flooding). Regarding the still increasing rates of land and soil consumption soil
protection has to be a main future issue dealing with different conflicts of interest. On the one
hand high quality soil like agricultural land needs to be delineated and preserved. On the
other hand soil — especially in urban and suburban areas - is exposed to a strong pressure
e.g. urban development to fulfil ecological, social and health functions.
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11.2 PART B - GENERAL RECOMMENDATIONS FOR SEA AND EIA

Quality soils like agricultural land were intended for urban development and other uses
already in earlier planning decisions and before guidelines were developed. The focus of this
guidance is placed on upcoming planning processes and decisions.

11.2.1 Recommendation 1 — Clear soil related goals, approach and strategy

The sparingly, carefully and economically handling of soil is an indefinite legal term and in
practice the effectiveness of these requirements is low. Also qualitative goals for a
sustainable soil use are not described in detail. Further compensation measures on the
legal basis usually compensate other environmental compartments and not primary soil
and its loss.

A preventive and integrated approach about direct and indirect environmental impacts,
especially for soil and subsoil is needed in urban and suburban environments. SEA and
EIA measures should follow these approaches.

Comprehensive strategies on how sustainable soil conditions should be achieved have to be
specified.

For example the BOKS - Soil Protection Concept of Stuttgart - ensures this by controlling
the point loss in the "soil contingent” by two consumption approaches:

e First approach “inner urban development” concentrates on brownfield redevelopment.
Sustainable land use area management Stuttgart (NBS) supports the main strategy
and goals by providing settlement areas for reuse and aggregation;

e Second approach "degressive rationing" aims at a yearly minimization of the soil
consumption until the planning activities will be completely covered by inner urban
development.

The German examples in Chapter 19.3 show that the assessment based on BOKS is used
and accepted. With BOKS the affected soils can be determined by a "soil indication”
according to their quantity (= area size) and quality (= soil function). The change can be
evaluated. This "soil indication" is supported by the "Planning Map - Soil Quality”, which
covers the entire Stuttgart city area. This figure indicates the soil quality as the sum of the
soil functions to be protected specified by the Federal Soil Protection Act of 1998. Also
anthropogenic influences as pollution and cultivation/sealing are considered. As a result the
quality of soils is characterized by 6 levels (0 to 5). "Soil Index Points" are calculated in
BOKS by the dimension of a planning area and the respective soil quality levels given in the
planning map. This area-specific value will be reduced with every further demand on the soil
in relation to the regional quality loss (= loss of soil functions).

Consequently clear goals and aims for soil quality and sustainability need to be
formulated (e.g. (national) sustainability strategy) and indicators (e.g. certain sealing rate),
as assessment criterion, have to be developed. Additional the appropriate measures,
which are obligatory, need to be implemented for each individual programme, plan and
project.

The Alpine Protocol “soil protection” goals, its application and implementation are seen as
chance to include soil issues better in decision making.

Especially brownfields and contaminated sites need to be identified, rehabilitated or
redeveloped. Sufficient open space and green space areas need to be protected,
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preserved, restored, and upgraded. Soil conservation and improved quality of life for urban
citizen would be a positive side effect.

11.2.2 Recommendation 2 — Superior planning

Laws and decisions refer to general effects on environmental media, among them soil is
specifically quoted, but not defined. Especially soil protection is often not defined in detail, so
in practice only sealing and soil consumption are considered, thus not taking into account soil
functions and their performance. The impact on soil protection is limited to EIA projects
requiring an authorisation and the project area is usually fixed.

Superior planning (level of policies and plans or programmes — SEA) needs to be steered
on low quality soils. Soils with a very high and high quality regarding soil functions have to be
protected. Soil consumption and sealing need to be steered and land consumption minimised
by inner urban development. Deficits in compensation measures may be supported by
economical instruments like e.g. appropriate payments per m? as in the Polish system, where
compensation funds are dedicated to soil restoration and improvement. Impact assessment
on soil functions based on clear criteria is urgently needed and will be very helpful.

11.2.3 Recommendation 3 — Communication

The main gaps are not in the legal foundations, regarding soil protection. Due to
organizational difficulties, demands of soil conservation authorities and their
acceptance for the decision making process are not sufficiently integrated into plan,
programme (SEA) and project (EIA). Besides that, soil is only mentioned as one of the 12
subjects of protection, which have to be dealt with.

There are semantic differences for soil related terms used by spatial planners and soil
experts; spatial planners consider soil in general as land consumption, whereas soil experts
consider the qualitative and quantitative loss of soil.

Therefore a Common strategy between city planners and soil experts in the regional
authority and the exchange between experts is a necessity. This can be achieved by
implementing a platform for experts on soil and spatial planning via teaming up theses
two separate fields for planning purposes.

Only communication within administrative units at an early stage in both processes is
seen as nucleus to ensure adequate consideration of comprising soil protection.

11.2.4 Recommendation 4 — Improving guidance

Hardly any guidance focuses solely on soil and soil protection in the URBAN SMS
partner countries. The few existing ones are legally not binding. In the majority of the
partner countries guidance, only soil sealing and overall land/soil consumption are
mentioned. Soil functions are referred to marginally. In many partner countries, no special
regulations, limit values (except e.g. soil contamination with heavy metals) or other legislation
exist, which would give more detailed instructions and state indicators how soil quantity in
connection with quality should be evaluated.

Only a few national guidelines are developed and only one of them in all partner countries
focuses solely on soil. If guidance is available on the regional or local level, it is often
fragmented. Often the effects on soil are only considered in terms of potential impact due to
pollution. Compaction and soil sealing or soil functions are not considered.
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The more concrete soil focused and detailed a guidance is (a legal basis would be best),
especially guidance for recultivation of soil and monitoring, the better. Improvement is
necessary. Soil and the related effects due to plans and programmes need to be assessed
in more detail based on soil focused guidelines on different levels.

No regulations concerning soil go beyond the EU SEA Directive or the UNECE SEA protocol.
There is no precise soil protection objective mentioned and no references to soil related
regulations or polices are given. The legal fundamentals are often universal and bylaws
regarding soil topic are still missing. Approaches for soil protection and soil assessments are
mentioned only in general and are delegated to e.g. regional development plans for specific
approaches.

Approaches for soil protection and assessment need to be clarified in detail and have
to be integrated in legal requirements.

11.2.5 Recommendation 5 — Basics for evaluation

Despite of many demands in different planning levels and instruments - the requirements are
not substantial enough regarding soil inventory and sustainable handling of soil. There is still
a lack of measurement methods and monitoring.

Therefore basic ground work, basic and frontier research, data collection, inventories
and sufficient monitoring as well as evaluation of monitoring results is needed to improve
evaluation schemes and method or indicator development. Additional a data platform
(e.g. databases or maps) for all useful soil data is necessary to gain sufficient knowledge of
inter alia soil quality and describe the current state of soil. Impact assessment matrices in
which the effects on soil, namely on soil quality are mentioned can be an adequate support
tool.
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11.3 PART C - GUIDANCE FOR SOIL IN SEA

In general instruments like land use plans, spatial plan, development plans or development
programmes require SEA and are adequate to influence the use of land and consequently
sealing. They also contribute to the reduction of land consumption and urban sprawls.

The objects of assessment are strategic documents like programmes or plans potentially
having impact on the environment at two levels: national and regional (local). Soil
assessment is a part of the obligatory evaluation.

All table within this section are based on - “Strategic Environmental Assessment Practical
Guidance for Practitioners on How to Take Account of Soil” by Sniffer, March 2009 - and
are modified and adapted according to partner countries legal requirements, guidance and
practical experience.

11.3.1 SEA process

SEA process is designed to mainstream the environmental - including soil - issues into
strategic decisions, unlike the EIA, which is focused on the project level. SEA can be seen as
extension of EIA on environmental objectives and is used in the early stages of preparation
of plans and programmes.

The effects on the environment and soil as a subject of protection need to be
comprehensively determined, described, assessed/evaluated and taken into account at an
early stage in the framework of impact assessment. All negative impacts from a plan or
programme that can serve as basis for a construction project have to be documented in the
environmental report, public consultation with residents on this report (public hearing), also
including measures to avoid, minimise and compensate negative impacts. The plan or
programme can only be approved on condition of minimizing the negative impacts.

Later at the project level, EIA incorporates the direct and indirect effects of projects, inter
alia on soil. The project solicitor needs to provide all necessary documents to the authority.

11.3.2 Screening — How to consider soil

In a first step is it necessary to screen whether SEA is needed via a description and
assessment of reversible and irreversible effects during the construction and operating
phase.

Consideration of SEA topics at the screening stage involves determining whether the plan or
programme is likely to have no, minimal or significant effects on any or all of the SEA topics.
The relevant government body should be contacted to advise and assist responsible
authorities in the process of identification of which plans require to undertake screening for
SEA.

'3 http://www.seaquidance.org.uk/1/Homepage.aspx
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Table 1: Potential for significant effects provides an example of potential for significant
effects on soil.

Soil Management Strategy

Score Positive | Negative | Description of effect

Potential to cause major changes in soil quality or sources
of soil contamination/ erosion/ sealing/ structural
degradation and compaction/ loss of soil organic matter
High o X (e.g. causes major changes in concentrations of
contaminants in soil leading to exceedance of values at a
regional or local scale).
Activities identified in Table 4 as potential sources of a
particular effect on soil will be included under this category.

Unlikely to cause a major change in soil quality or sources
of soil contamination/ erosion/ sealing/ structural
degradation and compaction/ loss of soil organic matter by
Low o} X itself, but could have a minor effect or add marginally to a
sum of other causes (e.g. cumulative effects) or have a very
localised effect (e.g. soil erosion caused by mountain biking
in rural areas).

Uncertain ? Potential for significant effects is uncertain.
No significant Blank box Is unlikely to lead to any significant changes in soil quality/
effect soil pollution/ soil erosion/ soil sealing/ structural damage/

loss of soil organic.

Table 1: Potential for significant effects

It may be useful at the screening stage, to begin the process of identifying which SEA sub-
topics for soil (see Table 3: Example soil sub-topics) are likely to be significantly affected by
the plan. This helps to focus the scope of the SEA.

In different partner countries, there is a wider range of plans which are subject to SEA.

The city of Vienna has developed a SEA Screening guide. This document has been
discussed with the local planners and will be applied in Vienna for upcoming projects. The
results of the questionnaire are presented in Chapter 12.2.2 and the draft guidance on SEA
Screening for Vienna is available in Annex 4.

11.3.3 Developing SEA objectives

The level of detail appropriate for the SEA objectives will depend on the characteristics of the
plan being assessed and the potential significance of the environmental effects it may give
rise to. Where appropriate, SEA objectives can be broken down into sub-objectives or
assessment criteria.

Table 2: Examples of typical SEA objectives and assessment criteria for soil, provides advice
for defining SEA objectives for soil to suit a particular SEA. SEA objectives can also be
drawn from previous SEAs.

At this stage it may also be possible to start identifying indicators and targets, which are
relevant to each SEA objective and/or assessment criteria. The six sub-topics; soil quality,
soil contamination, soil sealing/ loss, soil erosion, and soil structural degradation and
compaction and loss of soil organic matter are described in detail in Table 3: Example
soil sub-topics.
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SEA topic

SEA objective

Soil

To maintain or improve soil quality and prevent any further degradation of soils

SEA Sub-Topic

SEA sub-objective

Example assessment criteria
Will the Plan ...

Soil Quality

To improve soil quality

... maintain or improve organic matter content of soils?
... maintain or improve pH levels of soils?

... reduce levels of acidification of soils?

... maintain appropriate nutrient levels in soils?

.. reduce pollution levels in soil?

.. promote good/ best land management practices?

Soil
Contamination

To reduce levels of soil
Contamination

... prevent input of pollutants to soils?
... promote the remediation of contaminated soils?

. reduce use of pesticides & fertilisers or persistence
of chemicals in soils?

.. reduce contamination of soils with heavy metals,
persistent organic and other pollutants?

.. promote restoration of contaminated soils in e.g.
mining and former industrial areas?

.. promote good/ best land management practices?

Soil sealing/
removal

To reduce soil sealing and
soil loss

... reduce levels of soil sealing?
... reduce loss of soils to mineral workings?
... promote the development of brownfield sites?
... reduce the sealing of good quality soils?
.. promote re-use of soils removed for development?
. mitigate effects of soil sealing by using construction
technlques that preserve soil functions?
.. promote good/ best land management practices?

Soil erosion

To reduce soil erosion
(including landslides)

.. reduce soil erosion caused through action of water
or wind?

.. reduce soil erosion in fragile systems (e.g.
mountainous areas)?

.. reduce erosion of productive soils?

.. ensure the use of suitable soils (depending on
use)?

.. promote water infiltration?

.. promote protective vegetation cover and/ or organic
debris cover?

.. reduce the risk of landslides?

.. promote good/ best land management practices?

Soil structural
degradation &
compaction

To reduce soil structural
degradation and
compaction of soils

.. reduce structural degradation and compaction of
soils?
.. promote good/ best land management practices?

Soil organic
matter

To conserve, or reduce
loss of, organic matter

.. maintain or increase soil organic matter in soils?
.. prevent potentially harmful agricultural practices?
.. promote organic agriculture?

.. promote good/ best land management practices?

Table 2: Examples of typical SEA objectives and assessment criteria for soil
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11.3.4 Environmental Report

Soils should be included in an Environmental Report and throughout the Environmental
Assessment process wherever the effects of a variant are likely to be significant. If they are
not included the soil authority shall request the Competent Authority to require the
information before they grant any consent for the plan.

It is necessary to identify the environmental characteristics of the area for which the plan or
programme is being prepared and to summarise any environmental problems/issues
experienced and related to soil in the area which may affect or be affected by the plan or
programme. This should include identification of the relevant soil data to be used and
possible data gaps.

The level of detail of information to be used will need to reflect the scale and nature of the
plan or programme being assessed, and the likely significant environmental effects. When
certain data or information are not available, it may be necessary to exploit other sources of
information e.g. soil experts rather than soil data. National defined indicators can be used
(e.g. according to national sustainability strategy) or evaluation of agri-environmental
programme appliance.

For assessment purposes, soils current state has to be described in its:
e Soil function (mainly natural functions) as,

o Habitat for animals, plants and other organisms,

o Component of the ecosystem, including in particular the water and nutrient
cycles,
Filter and buffer,
Decomposition, neutralisation and accumulation media,
Production of agricultural goods, resources for forestry and horticulture,

o Groundwater reservoir,
e Deposits of raw materials,
Soil quality including soil erosion risk,

e Validity of soil and its use for agriculture and forestry purposes, as well as for nursery
and horticulture, Security of supply of agricultural products for its urban citizen (e.g.
close to the city production),
Soil pollution and contamination,
Contaminant loads/ contaminated sites,
Soil landscapes (e.g. categories of soil, soil types),
Bases for soil protection in the planning process — goals, indicators and best practice,
Soil and its dynamics of development,
Relation and adequate handling according to relevant protocols (e.g. Alpine
Convention).

O O O

Based on the assessment of soil above, in this guidance soil is split into six sub-topics; soil
quality, soil contamination, soil sealing/ loss, soil erosion, and soil structural
degradation and compaction and loss of soil organic matter as described in Table 3:
Example soil sub-topics below.

Within the examples used in this guidance, one or more of these sub-topics are used to
illustrate how they can support consideration of soil and the current status assessment.
Different ways of categorising soil can be used to consider soil for different SEA tasks or
types of plan.
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SEA Subtopic Including, for example... Notes
e  Organic matter content, Soil quality refers to the characteristics of a
e  pHvalue, certain kind of soil, reflecting its ability to
e  Texture, carry out a particular service or function.
e Water-holding capacity, This lsub-topic has been categorised by the
e  Soil nutrients (e.g. phosphorus, physmal{ chemical parameters that govern
Soil Quality nitrogen, potassium and | soil quality.
magnesium),
e Soil pollutants (incl. heavy
metals,  persistent  organic
pollutants),
e  Microbial biomass.
e Deposition of atmospheric | Soil contamination refers to sources of
pollutants, contamination affecting soils which could
Soil e Use of pesticides/ fertilisers, lead to detrimental effects on e.g. human
contamination . Direct contamination with e.g. health, fauna and flora, material assets,
(by source) heavy metals, persistent organic | water environment, cultural heritage
pollutants,
e  Pastindustrial activity.
e Loss to development (e.g. | Soil sealing refers to the removal or
buildings, roads, excavations, | covering with an impermeable surface of
mining), existing soil due to built development (e.g.
e Loss of cultural soils and buried | roads, housing, industry, mineral workings).
Soil sealing/loss archaeology. This often results in a reduction in the range
of functions that soils perform, but does not
necessarily result in complete loss of
function as the disturbed soil may either be
removed and used elsewhere or built upon.
e  Wind and water erosion, Soil erosion is a naturally-occurring process
e Loss of nutrients, through which soil particles are removed
e Stability issues and mass (usually from the soil surface) by wind or
movements such as landslides. | water. Soil erosion occurs in all soils to
some extent, but can be accelerated by
Soil erosion gur_nan activities. -
oil erosion occurs due to frictional
processes caused by wind, water, animals,
people and traffic (including landslides).
Erosion is more likely to occur when soil
becomes exposed (e.g. when vegetation is
removed).
e  Structural degradation, Soil structure relates to the organisation of
Soil structural e Compaction, soil particles. It is a fundamental property of
degradation & e  Surface capping, all soils, but is highly influenced by land
compaction e Natural variation. management (e.g. poaching by grazing
animals and trafficking by farm machinery).
e  Spreading of slurry/ manure, Soil organic matter is the accumulation of
e Compost and vegetated matter, | partially decayed plant and animal residues.
e Leaf litter. The soil organic matter content is a
Soil organic fundamental so_il property as it determings
matter the soils capacity to carry out many of its

other functions, including storing, retaining
and transforming water, nutrients and
contaminants as well as sustaining
biodiversity and storing carbon.

Table 3: Example soil sub-topics
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11.3.5 Predicting impacts on soils

The following Table 4: Potential effects on soil of plans from city and country planning, shows
an example of typical sources of potential effects on soil.

The symbol X means highly negative and x lower negative, whereas the symbols O and o
mean highly positive and lower positive effects. The symbols are clarified in detail in Table 1:
Potential for significant effects.

Soil Management Strategy

Sub-topics
. Soil
Examples of typical sources of . . .
potential effects (i.e. areas requiring Soil seiﬁ:'llg / Soﬂ(i«; r(c;lsmn dzgracc::tr;l n
plan-development) contamination loss landslides) Py
compaction
Construction (including maintenance and
" . X X X X
demolition) of new urban environments
Opgratlon/ management of existing built o/X o/X o/X o/X
environment
Development and management of
landscape, land use and natural o/x O/X O/X O/X
resources
Generation, disposal and storage of X X o o
waste
Vehicle movements X X X X
City and'Country Planning/ land use o/X o/X o/X o/X
Change in land cover/ land use

Table 4: Potential effects on soil of plans from city and country planning

Impacts/effects of the plan on soil have to be described, analysed and shall include:
e The use of soil especially related to constantly populated areas and possible deposits
in the region and
o Envisaged possible regional developments,
o Soil consumption and sealing (sealing rate) and soil quality change e.g. soll
sealing rates for each alternative,
e Soil pollution (simple assessment of pollutant emission and fallout on soil),
Assessment of exploitability of soil (e.g. agriculture, forestry, urban development),
¢ Reuse of contaminated sites.

The Alpine Convention states that conservation of soil functions in quality and quantity,
setting measures against soil erosion, compaction and contamination, preservation of
diversity of typical soils in the Alps is very important. If there is a risk of serious and sustained
damage to the functionality of soils, protection shall, as a matter of principle, be given priority
over utilisation.

When assessing the spatial and environmental compatibility of large-scale projects (mostly
EIA) in the fields of trade and industry, construction and infrastructure, especially in the
transport, energy and tourism sectors, soil conservation and the scarcity of space in the
Alpine region shall be taken into account. However, the frame on the strategic level is set by
SEA.
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11.3.6 Interrelation between soil and other SEA topics

During the SEA process, soil needs to be considered in terms of its inter-relationships with
other SEA topics. For example, soil contamination has the potential to produce adverse
impacts on human health, as well as potential damage to ecosystems and water quality from
activities such as waste disposal.

Some aspects of soil may be relevant to other SEA topics, and would be better addressed
under those SEA topics. For example, the visual impacts of land use are not covered in this
guidance as these are more appropriately covered under landscape issues. Table 5:
Consideration of soil in other SEA topics, provides an overview of inter-relationships with
other areas.

SEA Topic Areas where soil may be considered within other SEA topics

e Mining,
e Waste application to land (e.g. landfill),
e Soil resource e.g.
e Biomass or peat used as fuel,
e Agricultural productivity,
e Topsoil used for landscaping, horticulture etc.

Material assets

e Soil as a carbon pool/ sink,

e Soil as a source of greenhouse gases e.g. methane, nitrous

Climatic factors oxide, carbon dioxide,

e Changes in soil (e.g. soil stability, subsidence, erosion) related
to effects of climate change.

e Effects of pollution and soil contamination on human health,
o Effects of waste application to land (e.g. landfill or sludge
spreading) on human health.

Population and
human health

Effects of soil contamination leading to water pollution,

Effects of natural toxic substances or nutrients in soils leading

Water to water pollution,

e Changes in soil properties/ sealing leading to flooding and/ or
hydro morphological changes.

e Soil as a habitat and biodiversity within the soil habitat,

e Soil as support to specific habitats (e.g. blanket bog, limestone
pavements),

Biodiversity e Effect of contaminated run-off (e.g. nutritionally rich) on aquatic

habitat/ species,

Physical changes of habitat affecting soil,

Invasive alien species in soils.

e Atmospheric processes leading to deposition of pollutants on
soil,

Air o . .
e Effects of gaseous emissions from soils (e.g. ammonia,
greenhouse gases).
Landscape e Visual impact of land use,

Influence of geology/ soil type over landscape features.

e Conservation of cultural heritage sites,

e Soil sealing/ removal, erosion, dewatering, quality, organic
matter, etc. resulting in loss of archaeological or cultural
heritage

Cultural heritage

Table 5: Consideration of soil in other SEA topics
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11.3.7 Soil measures to avoid, minimize or compensate soil impacts

By matching as far as possible particular developments with appropriate soils, the
consequences of many of these impacts can be restricted. In this context, environmental
assessment involves the consideration of key soil properties and characteristics (six sub-
topics; soil quality, soil contamination, soil sealing/ loss, soil erosion, and soil structural
degradation and compaction and loss of soil organic matter like mentioned in Table 3:
Example soil sub-topics) in relation to the proposed development or change of land use.

Some of the relevant measures to avoid, minimize or compensate impacts/effects on soil that
should be considered are:

e Protection of environment and resources foresees stewardship of available
resources, sustainable usage of soil as a limited resource,

e Areas with high soil value and productivity have to be protected e.g. a plan can only
be realised with substantial additional requirements (construction recommendations,
construction supervision on soil issues, obligation of measures),

e Active urban soil policy should be implemented to ensure soil oriented spatial
development (e.g. area safeguarding, area acquisition of public authorities),

e Reuse and recultivation of sealed areas and brownfields, taking into account
ecological as well as planning issues - the recycling of building land has priority to
sealing of undeveloped areas,

e Soil procurement and mobilisation via budget and laws,

e Compensation charge.

11.3.8 Monitoring Effects of Implementation

Monitoring, as part of an SEA, is focused on the potential significant effects on the
environment of implementing the plan. The applicability of monitoring data from existing
monitoring regimes (e.g. by authorities) to a particular plan is closely linked to the scale at
which the data is collected and the scale of the plan. For example, a national soil strategy is
more likely to require monitoring information at a national level that indicates broad trends,
rather than information at site specific level.

Table 6: Examples of useful indicators for monitoring effects on soil within the plan area,
provides some examples which can be used to select and modify for a specific SEA. Other,
more contextual, indicators should be identified to monitor for unexpected effects and
consider the effectiveness of mitigation and compensation measures.

Soil Management Strategy
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SEA Sub-Objective Example indicators

To reduce soil sealing and soil loss e  Surface area of land sealed (e.g. hectares/year),
e  Surface area of soils lost to mineral workings (e.g.
hectares/ year).

To reduce levels of soil contamination e Area of contaminated land (e.g. hectares),

e  Surface area of soils affected by acidification
associated with deposition of air pollutants (e.g.
hectares),

e  Concentration of organic contaminants or heavy
metal pollutants (e.g. mg/kg).

To reduce soil erosion (including
landslides)

Topsoil losses due to erosion (e.g. tonnes/ year),
Surface area affected by subsidence/ instability,
Number of landslides (occurrences/ year).

To reduce structural degradation and
compaction of soils Air porosity of soils (particularly agricultural land).

Bulk density of soils (e.g. g/cm?),

To conserve, or reduce loss of, Surface area affected by loss of soil organic matter
soil organic matter (e.g. hectares),

e  Rate of soil organic matter lost (e.g. tonnes/ year),
e Area of peat (e.g. hectares).

Table 6: Examples of useful indicators for monitoring effects on soil

11.4 CHECKLIST FOR CONSIDERING SOIL ASPECTS IN SEA

This checklist is based on the Draft guidance for soil in SEA/EIA (Leitner M, Tulipan M., April
2010). Due to URBAN SMS partners recommendation the key issues related to soil in the
guidance have been extracted and are represented in this checklist that shall support
planners and practitioners dealing with SEA on the plan and program level.

11.4.1 Screening

In a first step is it necessary to screen whether SEA is needed via a description and
assessment of reversible and irreversible effects during the construction and operating
phase.

Consideration of SEA topics at the screening stage involves determining whether the plan or
programme is likely to have no, minimal or significant effects on any or all of the SEA topics.
The relevant government body should be contacted to advise and assist responsible
authorities in the process of identification of which plans require to undertake screening for
SEA.
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Table 1: Potential for significant effects provides an example of potential for significant
effects on soil.

Score Positive Negative | Description of effect

Potential to cause major changes in soil quality or sources
of soil contamination/ erosion/ sealing/ structural
degradation and compaction/ loss of soil organic matter
(e.g. causes major changes in concentrations of
contaminants in soil leading to exceedance of values at a
regional or local scale).

High o) X

Unlikely to cause a major change in soil quality or sources
of soil contamination/ erosion/ sealing/ structural
degradation and compaction/ loss of soil organic matter by
Low 0 X itself, but could have a minor effect or add marginally to a
sum of other causes (e.g. cumulative effects) or have a
very localised effect (e.g. soil erosion caused by mountain
biking in rural areas).

Uncertain ? Potential for significant effects is uncertain.

No Blank box Is unlikely to lead to any significant changes in soil quality/
significant soil pollution/ soil erosion/ soil sealing/ structural damage/
effect loss of soil organic.

Table 7: Potential for significant effects

It may be useful at the screening stage, to begin the process of identifying which SEA sub-
topics for soil are likely to be significantly affected by the plan. This helps to focus the scope
of the SEA.
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11.4.2 Objectives SEA

It is of urgent importance to set out the objectives of SEA. The level of detail appropriate for the SEA objectives will depend on the characteristics
of the plan being assessed and the potential significance of the environmental effects it may give rise to. Where appropriate, SEA objectives can
be broken down into sub-objectives or assessment criteria.

Table 8: Examples of typical SEA objectives and assessment criteria for soil, provides advice for defining SEA objectives for soil to suit a particular

SEA. SEA objectives can also be drawn from previous SEAs.

SEA topic

SEA objective

Sail

To maintain or improve soil quality and prevent any further degradation of soils

SEA Sub-Topic

SEA sub-objective

Example assessment criteria
Will the Plan ...

Soil Quality

To improve soil quality

.. maintain or improve organic matter content of soils?
... maintain or improve pH levels of soils?

... reduce levels of acidification of soils?

... maintain appropriate nutrient levels in soils?

.. reduce pollution levels in soil?

.. promote good/ best land management practices?

Soil Contamination

To reduce levels of soil
Contamination

.. prevent input of pollutants to soils?
... promote the remediation of contaminated soils?
.. reduce use of pesticides & fertilisers or persistence of chemicals in soils?

po

. reduce contamination of soils with heavy metals, persistent organic and other

llutants?
promote restoration of contaminated soils in e.g. mining and former industrial

areas?

promote good/ best land management practices?

Soil sealing/
removal

To reduce soil sealing and soil loss

.. reduce levels of soil sealing?

... reduce loss of soils to mineral workings?

.. promote the development of brownfield sites?

.. reduce the sealing of good quality soils?

.. promote re-use of soils removed for development?

. mitigate effects of soil sealing by using construction techniques that preserve soll

functions?

promote good/ best land management practices?

Soil erosion

To reduce soil erosion

landslides)

(including

reduce soil erosion caused through action of water or wind?
reduce soil erosion in fragile systems (e.g. mountainous areas)?
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SEA topic SEA objective
e ... reduce erosion of productive soils?
e ... ensure the use of suitable soils (depending on use)?
e ... promote water infiltration?
e ... promote protective vegetation cover and/ or organic debris cover?
e ... reduce the risk of landslides?
e ... promote good/ best land management practices?
Soil structural To reduce soil structural degradation and | e ... reduce structural degradation and compaction of soils?
degradation & compaction of soils e ... promote good/ best land management practices?
compaction
Soil organic To conserve, or reduce loss of, organic | e ... maintain or increase soil organic matter in soils?
matter matter e ... prevent potentially harmful agricultural practices?
e ... promote organic agriculture?
e ... promote good/ best land management practices?

Table 8: Examples of typical SEA objectives and assessment criteria for

soil
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11.4.3 State of soil, impacts/effects and measures to avoid, minimize and compensate

Based on the experience with SEA from different project partners in pilot areas, the following maximum checklist (Table 9: Checklist to assess the
state of soil, impacts/effects and measures to avoid, minimize and compensate) has been developed.

Depending on the type of the pilot case it should be decided, which criteria of the SEA Guidance are relevant in the specific SEA case. In case a
criterion is relevant, it should be indicated to which degree it was considered in the respective SEA. Comments on the method how a criterion was
considered and in relation to which local/regional/national regulation it was done will be helpful.

Level of

: ! mmen
consideration" Comments

SEA Soil topic Criteria SEA Guidance Relevant

Y N Cc S |

Soil types

Soil mapping and description of current land use

Soil fertility (soil index)

e Quality of soil and its use for agriculture and
forestry purposes, as well as for nursery and
horticulture,

e Security of supply of agricultural products for its
urban citizen (e.g. agricultural production within or
close to the city borders)

Soil functions, primarily natural soil functions

Soil pollution / contaminant loads/ contaminated sites

Handling and relation to relevant protocols (e.g.

Alpine protocol on soil protection)

Description of current
state of soil

Description and analysis | Envisaged possible intentions for plans and
of impacts/effects on soil programmes

Soil consumption and sealing (sealing rate),
Soil sealing rates for each programme
model
Changes of soil quality and soil functions
Soil pollution (assessment of pollutant emission
and deposits on soil)
Evaluation of consumed square meters of sail
Assessment of exploitability of soil (e.g.

14 Explanation of acronyms: Y: Yes, N: no; C: complete, S: sufficient, I: insufficient
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Level of

: . mmen
consideration* Comments

SEA Soil topic Criteria SEA Guidance Relevant

Y N Cc S |

agriculture, forestry, urban development)

Protection of environment and resources
foresees stewardship of available resources

Sustainable usage of soil as a non augmentable
good

Areas with high soil value have to be protected,
E.g. plan can only be realised with substantial
additional requirements (construction
avoid recommendations)

Active soil policy to ensure the desired
development (e.g. Area safeguarding, concrete
area acquisition of the public authorities)

Soil procurement and mobilisation via budget

Description and laws
I RIS Reuse of contaminated sites
to avoid,

Use of areas with lower soil quality

minimize or

compensate Minimize Construction supervision on soil issues to

assure proper measurement implementation

impacts/effec

ts on soil Obligation of measures to protect soil and its

functions

E.g. an ecological compensation and
balancing area has to be allocated and
made available to the public nearby
project area, but the consumption of soil
cannot be compensated by making
another soil available to the public - only
few functions of lost soil can be
compensated by this measure -
emerging from  nature  protection
regulations and cannot be applied on soil
issues in the same way.

Compen
sate

Table 9: Checklist to assess the state of soil, impacts/effects and measures to avoid, minimize and compensate
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11.4.4 Monitoring

Monitoring, as part of a SEA, is focused on the potential significant effects on the environment of implementing the plan. The applicability of
monitoring data from existing monitoring regimes (e.g. by authorities) to a particular plan is closely linked to the scale at which the data is collected
and the scale of the plan. For example, a national soil strategy is more likely to require monitoring information at a national level that indicates

s oRAN SMS

Soil Management Strategy

broad trends, rather than information at site specific level.

Table 10: Examples of useful indicators for monitoring effects on soil within the plan area, provides some examples which can be used to select for
a specific SEA. Other, more contextual, indicators should be identified to monitor for unexpected effects and consider the effectiveness of

mitigation and compensation measures.

SEA Sub-Obijective

Example indicators

To reduce soil sealing and soil loss

Surface area of land sealed (e.g. hectares/year),
Surface area of soils lost to mineral workings (e.g. hectares/ year).

To reduce levels of soil contamination

Area of contaminated land (e.g. hectares),

Surface area of soils affected by acidification associated with deposition of air pollutants (e.g.
hectares),

Concentration of organic contaminants or heavy metal pollutants (e.g. mg/kg).

To reduce soil erosion (including landslides)

Topsoil losses due to erosion (e.g. tonnes/ year),
Surface area affected by subsidence/ instability,
Number of landslides (occurrences/ year).

To reduce structural degradation and compaction of
soils

Bulk density of soils (e.g. g/cm3),
Air porosity of soils (particularly agricultural land).

To conserve, or reduce loss of, soil organic matter

Surface area affected by loss of soil organic matter (e.g. hectares),
Rate of soil organic matter lost (e.g. tonnes/ year),
Area of peat (e.g. hectares).

Table 10: Examples of useful indicators for monitoring effects on soil
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11.5 PART D - GUIDANCE FOR SOIL IN EIA

The legal requirements specify the types of projects for which EIA is mandatory and those
where EIA has to be made; if a certain e.g. threshold is reached.

The main objective of EIA legislation is the assessment of direct and indirect effects of
proposed activities/projects on the environment, inter alia on soil, including determination of
measures to prevent environment deterioration or contamination. The project solicitor
needs to provide all necessary documents to the authority for project authorisation.

11.5.1 EIA process

EIA is a process which ensures that in the early stage, before the authorisation of certain
projects is given, possible environmental impacts on soil need to be comprehensively
determined, described, assessed and evaluated. Measures to improve the project and
reduce the impact on the environment have to be included. On the basis of the assessment
of environmental impacts, authorisation is obtained.

Usually each subject of protection is specified, as well as the interactions between them.
Therefore all impacts on interactions between soil and other environmental media (e.g. air,
water) have to be included.

Soil as a subject of protection is examined in detail during the consultation process with other
authorities - input and comments of all participating players are possible. Early involvement is
necessary and projects are likely to be modified during the EIA process, regarding e.g.
measures to avoid, minimise and compensate impacts on soil.

11.5.2 Screening - Deciding whether EIA is required

It is the responsibility of the competent authority to ensure that all relevant applications are
"screened" to establish whether EIA is required. In a planning authority, this will normally be
carried out by the officer dealing with the planning application.

Table 11: Potential for significant effects provides an example of potential for significant
effects on soil.

Score Positive Negative | Description of effect

Potential to cause major changes in soil quality or sources of
soil contamination/ erosion/ sealing/ structural degradation
High O X and compaction/ loss of soil organic matter (e.g. causes major
changes in concentrations of contaminants in soil leading to
exceedance of values at a regional or local scale).

Unlikely to cause a major change in soil quality or sources of
soil contamination/ erosion/ sealing/ structural degradation
and compaction/ loss of soil organic matter by itself, but could

Lok ° X have a minor effect or add marginally to a sum of other
causes (e.g. cumulative effects) or have a very localised effect
(e.g. soil erosion caused by mountain biking in rural areas).
Uncertain ? Potential for significant effects is uncertain.
No Blank box Is unlikely to lead to any significant changes in soil quality/ soil
significant pollution/ soil erosion/ soil sealing/ structural damage/ loss of
effect soil organic.

Table 11: Potential for significant effects
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11.5.3 Environmental Impact Statement — EIS

Soils must be included in an Environmental Impact Statement (EIS) and throughout the
Environmental Assessment process wherever the effects of a proposed project are likely to
be significant. If they are not included the soil authority shall request the Competent Authority
to require the project solicitor to submit the information before they grant any consent for the
project.

An EIS must include a description of the aspects of the environment likely to be significantly
affected by the development, including, inter alia, air, soil and water and the interrelationship
between them and all other aspects of the environment.

Where significant adverse effects are identified the EIS must include a description of
measures to avoid, mitigate and compensate.

EIS may include, by way of explanation or amplification, information on, inter alia,

e The project, including in particular:

o A description of the physical characteristics of the whole project and the land-
use requirements during the construction and operational phases,

o A description of the main characteristics of the production processes, for
instance, nature and quantity of the materials used,

o An estimate, by type and quantity, of expected residues and emissions (e.g.
water, air and soil pollution, noise, vibration, light, heat, radiation) resulting
from the operation of the proposed project.

e The aspects of the environment likely to be significantly affected by the
proposed project, including, in particular, population, fauna, flora, soil, water, air,
climatic factors, material assets, including the architectural and archaeological
heritage, landscape and the inter-relationship between the above factors.

11.5.4 Source of Information

In order for informed decisions to be made, an adequate source of data is a necessity (e.g.
soil maps).

This data needs to be sufficient in detail for the assessment of soil with reference to broad
categories of land use. There is a particular scarcity of soil data in urban and sub-urban
areas, as soil surveys have traditionally been carried out almost solely for agricultural
purposes. As most environmental assessments are made at the more site specific level, it is
essential that the authorities involved seek appropriate advice where it is evident that soil
issues will be integral to the assessment. The scoping stage is of particular importance here,
as the opportunity to raise the issue of effects on soils at an early stage. Therefore the
exchange with soil experts within the authority is essential.

Analysis of soil and subsoil is therefore carried on, in a proper territorial domain and
timeframe for the kind of project and for the current status of the affected environment,
through:

e Characterization of soils in the area affected by the proposed project, with a specific
focus on physical and chemical characteristics of soil, to its biotic components and to
their interactions, as well as to the genesis, to the evolution and to the capacity (yield)
of soil,

e Geo-chemical characterization of solid (minerals, organic matter) and fluid (water,
gases) phases in soil and subsoil, with a specific focus on elements and natural
compounds of nutritional and toxicological relevance.
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For assessment purposes, soils current state has to be described and its sensitivity

assessed:

e Characteristics:
o Land use,
o Soil type,
o Soil texture and land evaluation,
o Degree of vulnerability on mechanical and chemical degradation,
o Quality and degree of soil contamination,
e Quality as well as size of the area,
o Quantities,
o Depths,
o Humidity,
o Stability,
o Acidification,
e Contaminant loads — tackling of soil contamination issues, organic pollutants.

In order to compare the current state of soil with the possible impacts, the sensitivity of the
project area needs to be described.

Table 12: Example of scale of soil sensitivity, gives an example of the sensitivity of the soils
current state in the project area.

High Sensitivity

Key characteristics and features, identified by systematic soil assessment,
which contribute significantly to the distinctiveness and character of soil type.

Medium Sensitivity

Other characteristics or features of soil that contribute to the character of soil
locally.

Low Sensitivity

Soil characteristics and features that do not make a significant contribution to
soil character or distinctiveness locally, or which are untypical or
uncharacteristic of the soil type.

Table 12: Example of scale of soil sensitivity

Additionally, the interaction processes between e.g. water, soil, flora and fauna need to be
estimated. Table 13: Example of interaction processes between soil, flora, fauna and water,
provides an example for possible interaction processes.

Effect by soil Effect on soil
Flora Habitat Fertilisation,
Compaction,
Liberalisation,
Soil genesis (soil fauna).
Fauna Habitat, Root penetration,
Nutrient supply, Erosion protection,
Source of pollutant. Nutrient removal,
Pollutant removal,
Soil genesis.
Water Element input, Mass transfer,
Diffusion/ turbidity, Erosion,
Sedimentation, Wet deposition,
Pollutant filtration, Influence on type of soil and soil structure.

Table 13: Example of interaction processes between soil, flora, fauna and water
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11.5.5 Predicting impacts on soil

Some of the main project types likely to give rise to impacts on soils in environmental
assessment (see Table 1 below) and which can be directly relevant to the functional
capacity, sensitivity, vulnerability and general condition of soils include:

e Location for developments (e.g. sewage works, hazardous facilities & installations,

landfill sites),

Land drainage

Other industrial developments,

Urban and infrastructure development,
Reclamation of contaminated areas ,

Slope stability (e.g. landslides),

Mineral extraction,

Archaeological excavations,

Recreation (e.g. footpaths, sports facilities).

As a first step the magnitude of the impact needs to be clarified. Table 14: Example of scale
of magnitude of changes to soil helps to classify the impact of the proposed development or

change of land use.

High magnitude

Significant changes, over a significant area, to key characteristics or features
or to the soil quality and/ or quantity.

Medium magnitude

Noticeable but not significant change over a significant area, to key
characteristics or features or to soils quality and/ or quantity.

Low magnitude

Marginal or barely discernible changes for any length of time.

No change

No predicted changes

Table 14: Example of scale of magnitude of changes to soil

Table 15: Example of a matrix showing impact significance related to sensitivity and
magnitude of change can be used for proposed development or change of land use.

Significance of impact | Sensitivity of soil Magnitude of change
High High
High High Medium
Medium High
High Low
Medium Medium Medium
Low High
Medium Low
Low Low Medium
Low Low
No Change High Medium or Low No Change

Table 15: Example of a matrix showing impact significance related to sensitivity and magnitude

of change
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Impacts/effects of the project on soil, based on the corner of soil sensitivity and magnitude
of change, have to be described, analysed and shall include:

Impacts on soil quantity
e Soil sealing areas (hectare) and total consumption (description of predicted temporary
and permanent land use/soil consumption),
e Soil consumption (e.g. a balance of consumed area and the percentage of the whole
area divided in sealed/unsealed and public places/public green area),

Impacts on soil functions
e Loss of soil functions, including soil degradation and compaction,
¢ Functional soil losses on the basis of soil evaluation of long-term monitoring,
o Type of land use and overall loss of naturalness in project area,
o Contamination caused by e.g. storage of materials containing dangerous
substances, potential effects on the groundwater,
o Direct or indirect soil erosion following the reduction of transportation of solid
matter by waterways.

Impacts on soil quality due to construction and operation

e Changes of physical and chemical characteristics (e.g. due to topsoil stripping and

storage),
o Changes in pH,
o Loss of organic matter,
o Decline in fertility,

e Site contamination and possible mobilisation of pollutants due to construction
activities (e.g. heavy metals, organic compounds, industrial wastes, fertilisers,
pesticides),

e Immission of contaminants (considering relevant pollutants from e.g. fuel provided

emissions and their effects on soil)

o NO,, SO, respirable dust, heavy metals, Benzol, PAH, Benzo-(a)-pyren,
PCDD/F, HF, HCI,

Deposition and emission,

Encroachments, e.g. Sealing, excavation,

Deterioration of soil structure,

Compaction caused by e.g. construction damage,

Loss of natural soil layers and characteristic horizons, homogenisation,
Soil degradation due to recultivation,

Loss of or reduction in biodiversity,

Changes to soil water regime and changes in ground water level,

Soil productivity,

Interactions between soil and other subjects of protection (e.g. water, flora and
fauna).

Soil Management Strategy
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Table 16: Examples of pressures and their impacts on soils' below can be seen as an
example for users, summarising the main pressures on soil and examples of the various
types of on-site and off-site impacts they may cause.

Examples of pressures and their impacts on soils

Pressure

On-site impacts

Off-site impacts

Renaturalisation of
contaminated land

Disposal of contaminants.
Changes in chemistry. Lack
of high quality soils.

Leakage of contaminants to
watercourses.

Location of developments

Soil loss; Contamination;
Structural damage; Changes
to soil water regime; Disposal
of wastes; Effects on soil
biota, loss of soil quality

Leakage of contaminants to
watercourses; Groundwater
contamination; Effects of
waste products on vegetation
and agrarian products.

Urban and infrastructure Soil  loss or sealing; | Ground and surface water
develooment Contamination; Structural | contamination.
P damage.

Soil stability

Shrinkage/swelling of clays;
Compaction; Erosion.

Landslides, avalanches

Land drainage

Oxidation of organic matter;
Physical damage; Soil water

Sedimentation of  water
courses. Changes to water

Mineral extraction

changes; Effects on acidity. chemistry.
Loss of soil; Physical | Contamination of  water
damage; Effects on biota; | courses. Changes to

Contamination; Soil stripping
and storage, recultivation
degradation of soil quality.

sediment load.

Archaeological excavations

Damage to palaeosols.

Land redevelopment

Problems associated with
reinstatement of previous soil
conditions.

Changes to water chemistry.

Erosion; Compaction; Loss of

Recreation organic matter.

Erosion; Changes to pH; | Increased sediment yield.
Forestry Changes to soil structure; | Changes to run-off. Changes

Changes to soil water; | in water chemistry.

Effects on soil biota.

Loss of organic matter; | Pollution of groundwater.

Erosion; Changes to nutrient | Pollution of surface water.
Adri status; Compaction; | Increased sediment yield.
griculture

Structural damage; Effects
on biodiversity; pH changes;
Homogenisation.

Table 16: Examples of pressures and their impacts on soils

'® http://www.snh.org.uk/publications/on-line/heritagemanagement/ElA/appendix4.shtml
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11.5.6 Soil measures to avoid, minimize or compensate soil impacts

By matching as far as possible particular local/regional developments with appropriate soils,
the consequences of many of these impacts could be minimised. In this context,
environmental assessment involves the consideration of key soil properties (e.g. soil density,
soil fertility, soil organisms) and soil characteristics (e.g. proportion of nutrients, organic
pollutants) in relation to the proposed development or change of land use.

Some of the relevant measures to avoid, minimize or compensate impacts/effects on soil that
should be considered are:

Conservation of soil resources

Economical and spare handling of soil,
o e.g. project area was chosen due to the low soil quality or difficult accessibility
for agricultural machinery,
Goals referring to soil protection in the planning area,
Protection of soil and forage quality and soil functions mainly for agricultural
purposes,
Reduction of risks (e.g. contamination, stability),
Reclamation and restoration of fertile soils and its functions

Improvement of processes and basics

Obligatory application of guidelines for e.g. recultivation;
Soil scientific construction supervision — guarantee of implementation;
Supervisory right/right to monitor of the authority at all times,

o e.g. if samples show enhanced contents, additional measures have to be set

(e.g. further investigations) for soil and health protection
Implementation of improved compensation measures like calculation of compensation
effect (e.g. compensation charges),

o Creation of new landscape elements helping recover ecosystem equilibrium in
areas suffering present ecological damages or an equivalent area can be
made available to the public,

Preservation of evidence (e.g. soil sample) and monitoring of real impacts during
construction and operating phase;
Annual evaluation of compensation measures.

Conservation of soil quality

Save handling of soil mainly during construction phase;
o Minimisation of soil compaction,
Assessment notice for soil storage,
Contaminated excavated soil — treatment according to legal requirements,
Conservation of soil functions mainly during restoration processes,
Measures to balance soil compaction (e.g. mats, coverage)
Measures to preserve soil functions (e.g. productivity for agricultural
production)
o Excavated soil is recultivated immediately to minimize wind-erosion and loss
of soil quality,
Fertilizing plan — verification of used pesticides;
Reduction of (particle) emission and deposition on soil:
o via modern technical standards,
o for construction phase e.g. moistening of the road surfaces,
o via evaluation of traffic related emissions (diffuse contamination),

O O O O O
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e Contaminated soil or brownfields will be decontaminated and revitalized — minimises
consumption of “natural soil resources” - Amelioration of present contaminated or
polluted soils and their functions,

e Implementation of dense underground in risk areas for leaching/input of pollutants to
avoid soil contamination,

e Monitoring of contaminants in soil using e.g. bio-indicators (Phytoindicators) or
periodic random sampling.

11.6 CHECKLIST FOR CONSIDERING SOIL ASPECTS IN EIA

This checklist is based on the Draft guidance for soil in SEA/EIA (Leitner M, Tulipan M., April
2010). Due to URBAN SMS partners recommendation the key issues related to soil in the
guidance have been extracted and are represented in this checklist that shall support
planners and practitioners dealing with EIA projects.

11.6.1 Screening

It is the responsibility of the competent authority to ensure that all relevant applications are
"screened" to establish whether EIA is required. In a planning authority, this will normally be
carried out by the officer dealing with the planning application.

Table 17: Potential for significant effects provides an example of potential for significant
effects on soil.

Score Positive Negative | Description of effect

Potential to cause major changes in soil quality or sources of
soil contamination/ erosion/ sealing/ structural degradation
High O X and compaction/ loss of soil organic matter (e.g. causes major
changes in concentrations of contaminants in soil leading to
exceedance of values at a regional or local scale).

Unlikely to cause a major change in soil quality or sources of
soil contamination/ erosion/ sealing/ structural degradation
and compaction/ loss of soil organic matter by itself, but could

Lo ° X have a minor effect or add marginally to a sum of other
causes (e.g. cumulative effects) or have a very localised effect
(e.g. soil erosion caused by mountain biking in rural areas).
Uncertain ? Potential for significant effects is uncertain.
No Blank box Is unlikely to lead to any significant changes in soil quality/ soil
significant pollution/ soil erosion/ soil sealing/ structural damage/ loss of
effect soil organic.

Table 17: Potential for significant effects
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11.6.2 State of soil
For assessment purposes, soils current state has to be described and its sensitivity assessed:
e Characteristics:
o Land use,
o Soil type,
o Soil texture and land evaluation,
o Degree of vulnerability on mechanical and chemical degradation,
o Quality and degree of soil contamination,
e Quality as well as quantity (size of the area, m?)
o m3
o Depths,
o Humidity,
o Stability,
o Acidification,
e Contaminant loads — tackling of soil contamination issues, organic pollutants.
In order to compare the current state of soil with the possible impacts, the sensitivity of the project area needs to be described.
Table 18: Example of scale of soil sensitivity, gives advice to assess the sensitivity of the soils current state in the project area.

Key characteristics and features, identified by systematic soil assessment, which contribute significantly to the distinctiveness

el el and character of soil type.

Medium Sensitivity | Other characteristics or features of soil that contribute to the character of soil locally.

Soil characteristics and features that do not make a significant contribution to soil character or distinctiveness locally, or which

T BT are untypical or uncharacteristic of the soil type.

Table 18: Example of scale of soil sensitivity

Additionally, the interaction processes between e.g. water, soil, flora and fauna need to be estimated. Table 19: Example of interaction
processes between soil, flora, fauna and water, provides an example for possible interaction processes.

Effect by soil Effect on soil
Flora Habitat Fertilisation, Compaction, Liberalisation, Soil genesis (soil fauna)
Fauna Habitat, Nutrient supply, Source of pollutant. Root penetration, Erosion protection, Nutrient removal, Pollutant removal, Soil
genesis.
Water Element input, Diffusion/ turbidity, Sedimentation, Pollutant | Mass transfer, Erosion, Wet deposition, Influence on type of soil and soil
filtration structure

Table 19: Example of interaction processes between soil, flora, fauna and water
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11.6.3 Impacts/Effects
Some of the main project types likely to give rise to impacts on soils in environmental assessment and which can be directly relevant to
the functional capacity, sensitivity, vulnerability and general condition of soils include:
e Location for developments (e.g. sewage works, hazardous facilities & installations, landfill sites),
Other industrial developments,
Urban and infrastructure development,
Reclamation of contaminated areas ,
Slope stability (e.g. landslides),
Land drainage,
Mineral extraction,
Archaeological excavations,
Recreation (e.g. footpaths, sports facilities).

As a first step the magnitude of the impact needs to be clarified. Table 20: Example of scale of magnitude of changes to soilhelps to
classify the impact of the proposed development or change of land use.

Magnitude Change over area
High magnitude Significant changes, over a significant area, to key characteristics or features or to the soil quality and/ or quantity.
Medi . Noticeable but not significant change over a significant area, to key characteristics or features or to soils quality and/ or
edium magnitude quantity.
Low magnitude Marginal or barely discernible changes for any length of time.
No change No predicted changes

Table 20: Example of scale of magnitude of changes to soil
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Significance of impact | Sensitivity of soil Magnitude of change
High High
High High Medium
Medium High
High Low
Medium Medium Medium
Low High
Medium Low
Low Low Medium
Low Low
No Change High Medium or Low No Change
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Table 21: Example of a matrix showing impact significance related to sensitivity and magnitude of change

Impacts/effects of the project on soil, based on the corner of soil sensitivity and magnitude of change, have to be described, analysed
and shall include:

Impacts on soil quantity
e Soil sealing areas (hectare) and total consumption (description of predicted temporary and permanent land use/solil
consumption),
¢ Soil consumption (e.g. a balance of consumed area and the percentage of the whole area divided in sealed/unsealed and public
places/public green area),

Impacts on soil functions
e Loss of soil functions,
¢ Functional soil losses considering
o Type of land use and overall loss of naturalness in project area,
o Contamination caused by e.g. storage of materials containing dangerous substances, potential effects on the
groundwater,
o Direct or indirect soil erosion following the reduction of transportation of solid matter by waterways,
o Soil degradation and compaction.

Impacts on soil quality due to construction and operation

e Changes of physical and chemical characteristics (e.g. due to topsoil stripping and storage),
o Changes in pH,
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o Loss of organic matter,
o Decline in fertility,
e Site contamination and possible mobilisation of pollutants due to construction activities (e.g. heavy metals, organic compounds,
industrial wastes, fertilisers, pesticides),
¢ Immission of contaminants (considering relevant pollutants from e.g. fuel provided emissions and their effects on soil)
o NO,, SO,, respirable dust, heavy metals, Benzol, PAH, Benzo-(a)-pyren, PCDD/F, HF, HCI,
Deposition and emission,
Encroachments, e.g. Sealing, excavation,
Deterioration of soil structure,
Compaction caused by e.g. construction damage,
Loss of natural soil layers and characteristic horizons, homogenisation,
Soil degradation due to recultivation,
Loss of or reduction in biodiversity,
Changes to soil water regime and changes in ground water level,
Soil productivity,
Interactions between soil and other subjects of protection (e.g. water, flora and fauna).
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Table 22: Examples of pressures and their impacts on soils'® below can be seen as an example for users, summarising the main
pressures on soil and examples of the various types of on-site and off-site impacts they may cause.

Examples of pressures and their impacts on soils

Pressure

On-site impacts

Off-site impacts

Renaturalisation of contaminated land

Disposal of contaminants. Changes in chemistry. Lack of
high quality soils.

Leakage of contaminants to watercourses.

Location of developments

Soil loss; Contamination; Structural damage; Changes to
soil water regime; Disposal of wastes; Effects on soil
biota, loss of soil quality

Leakage of contaminants to  watercourses;
Groundwater contamination; Effects of waste products
on vegetation and agrarian products.

Urban and infrastructure development

Soil loss or sealing; Contamination; Structural damage.

Ground and 