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1. Introduction

1. INTRODUCTION

The system of environmental impact compensatioit @sists in Russia is focused mainly on offset

payments. These payments, in so-called “consolidfaten”, are paid directly into the federal and re-

gional budgets. Thus, the fees, paid for envirortalémpacts in accordance with approved fixed rates
and methods of environmental impact assessmentasely earmarked for environmental measures,
and almost never for compensation for the conénepact for which they have been paid.

According to the requirements of the Budget CodthefRussian Federation, the expenditure of com-
pensation fees charged for environmental impactaade with no consideration for the purpose or
extent of that compensation. As a result, investarsot estimate the expected costs of nature conse
vation measures and, consequently, investmenttgodfty. All entities with budgetary financing are
funded according to national economic and budgetpending considerations.

Under the UN Stockholm Declaration on the Humaniemvwment of June 16 1972, the “polluter-
pays” principle implies that the authorities aredeiermine that the polluter is to bear the expeo$e
carrying out measures of environmental improveméntRussia however, this principle has been
transformed into a different principle — that “afypng for the right to impact the environment”,i6is
easier for many project developers to pay thaake tmeasures for the protection of nature.

It is thus necessary to create a mechanism to eerwironmental impact compensation under these
conditions — a natural compensation system suppdgdegal and methodolical principles, excluding
monetary compensation. In Russia, there are neiptas or methods for real environmental impact
compensation, so that the mechanisms for the avo@af negative impact on the environment work
ineffectively.

Germany and Russia have been cooperating for dvgears in the area of environmental protection

within the framework of the agreement signed byFRkeeral Republic of Germany and the Russian

Federation in 1992. In the context of this agredirexperts from Germany and Russia have realized a
large number of scientific and practice-orienteciguts.

During the period of cooperation it turned out tB@rmany has a set of principles and effective meth
ods for the assessment, avoidance and compensé@gowironmental impacts, supported by extensive
legal and methodological bases that have beenagelover the course of decades. The compliance
with these principles have made environmental gadenational policy priority, and have given the
country a leading role in the area of environmeptatection among economically developed coun-
tries.

In this context, a new project was realized with ¢joal of incorporating German and European expe-
rience on avoidance and compensation of enviroraehénpacts into the Russian national system of
environmental impact assessment.

For this purpose, an attempt was made to singlenaijdr methodological elements of environmental
accompaniment of projects from the Russian, Gerarah European experience. A set of these ele-
ments forms a body for the assessment of envirotahiempacts and their compensation, regardless of
the country involved or the normative documentdugeclear understanding of the meaning of these
elements should allow all participants intereste@gological accompaniment of investment projects
to find effective methods of problem solution armmpromises for the resolution of conflicts arising
during project planning and realization, and trabdlance the public interest in further econonde d
velopment with that of the improvement of the caindi of the environment.

The present project was supported by the Ministiatural Resources of the Russian Federation and
German Federal Ministry for Environment, Consesatand Reactor Safety. This compendium is
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1. Introduction

focused on the conceptual, informative and methagicél levels of environmental impact assess-
ments for project realization and the developmémeasures of natural compensation. It is designed
to promote acceptable standards and minimal pedetguirements in this area. For this purposs, thi
compendium describes the general state of Russiemlazds, and presents German and European
methods of natural impact compensation. The Gerexgerience is adapted to Russian practice in
such a way as to permit the application of the wdthdescribed in this book for impact assessment
and their compensation as possible instrumentth#&solution of similar tasks in Russia.

This compendium does not claim to provide unequal@nswers to all questions arising in the con-
text of the ecological accompaniment of investraativity. It is designed to help participants otien
themselves more easily in a concrete situation, feguired information material, and select or dleve
op appropriate methods for problem solution. Weehtiyat this book will help readers improve the
quality of work on a project, cut the costs ofrialization, and, ultimately, promote the improveme
of the environmental quality.

This book is a result of long-term cooperative effietween Russian and German experts in the as-
sessment of environmental impacts. Its conceptantents were discussed at joint seminars and con-
ferences held in Moscow, Bonn, Irkutsk, Dresden antlake Baikal between 2003 and 2013. The
following experts contributed significantly to thempilation of this book: on the German side, Hein-
rich Schmauder, Prof. Adrian Hoppenstedt and Rdof Wolfgang Wende; and, on the Russian side,
Victoria Venchikova, Prof. Anatoly Ignatov and Préfr. Elena Zelinskaia. This book was prepared
for publication by Dr. Valery Kravchenko and SveaGolubeva of the Sochava Institute of Geogra-
phy of the Siberian Branch of the Russian Acadefm@aences, and by Anja May and Juliane Al-
brecht of the Leibniz Institute of Ecological Urband Regional Development in Dresden. The au-
thors are grateful to the above mentioned condsltamd those who were involved in the discussion of
the book, and for their valuable advice and infdiamaprovided for its publication.



2. Compensation of impacts on environment in Russia

2. COMPENSATION OF IMPACTS UPON THE ENVIRONMENT IN RUSSIA

2.1. The basis for impact compensation in the envir ~ onmental legislation
2.1.1. Federal laws stipulating the procedure fomipact compensation

Definition of environmental impact under the law dhe Russian Federation

The definition of environmental impact is statedAricle 1 of the Federal Law «On Environmental
Protection» [1], as negative changes of the enwienmt as a result of pollution causing degradation o
natural ecological systems and/or depletion of rahtesources.

Pollution of the environment means the input ofstabces or energy into the environment the proper-
ties, location or amount of which affect the enmiment negatively, whereas a negative effect on the
environment means the effect of economic and adbgvities causing negative changes in environ-
mental quality.

Hence, the principle nature conservation law ofRligsian Federation states that impacts on the envi
ronment are directly associated only with the g of the same. Other types of impacts, such as
direct destruction of biotopes or the deterioratbdriandscape quality, are not stipulated direatly
this law.

The principles of assessment and compensation gfasts on the environment

The Law «On Environmental Protection» containsfatiewing general principles for the assessment
and compensation of environmental impacts as d r&sdamage to the environment:

« An environmental impact caused as a result of iblation of environmental law is to be compen-
sated voluntarily or through the decision of a taurarbitrage
* The scope of an environmental impact caused asudt & the violation of environmental law is
ascertained by taking into account:
— The actual expenses spent on the restoration afjhected environmental state, including all
losses and lost profits
— Any projects for reclamation and restoration, and
— The established rates and methods of assessmemtiocbnment impacts, approved by execu-
tive authorities responsible for state managemetite sphere of environment protection (in
case of absence of such projects)..

These principles are consistent with those providieder the Civil Code of the Russian Federation
[2]. In particular, Article 15 «Compensation of lses» states that losses are understood to coastitut
those expenses to be incurred for the restorafidimeoviolated rights and the loss or damage t@{pro
erty, including lost profits. The real damage isedeined from the cost of the lost property, arel th
lost profit by ascertainment of the reduction ie #imount of profit that the person would have re-
ceived under ordinary business conditions, hadi¢iigs not been violated.

The Civil Code of the Russian Federation also @sfitne concept of damage:

* Losses (real damage and lost profit)
« Harm to life and health, and
e Moral damage.

Environmental impacts are compensated under Arfi¢lef the Federal Law «On Environmental Pro-
tection». Thus, applicability of the regulationstbé Russian Federation Civil Code is confirmed by
this law.

Item 2 of Article 29 of the Federal Law «On Atmospla Air Protection» [3] states that citizens and
public associations have a right to lodge claimsctompensation for harm to their health and damage
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to their private property and to the environmeniseal by pollution of the atmosphere. This damage is
compensable in full and in accordance with theldistaed rates and methods of damage assessment.
In the absence of such rates and methods, the dasiad) be compensated in full and in accordance
with the actual costs for the recovery of healtd private property and of the environment, by those
persons and legal entities responsible for suclgtimere pollution (Article 32 of this law).

Principles specified by the legislation determingpact compensation mainly in monetary terms,
without differentiation between the damage causedature and to persons or legal entities. Legisla-
tion does not directly specify the requirementtfa restoration of the impacted environment.

Sanctions for an environmental impact (environmeitgolation)

An environmental impact is permitted if an appraf@ipermit (licence or limits) has been obtainad. |
this case, a legal environmental impact is compgedsaa the system of ecological payments:

» For natural resources, or
¢ For negative impact on the environment.

The compliance of environmental impacts with tlerice is controlled by the inspection of such li-
censes and consistent monitoring of the emissiomisaharges of harmful substances, waste dump-
ing, and other approved activity impacting on thei@nment.

There are other licensing regulations. For exanggecial laws regulate the duties of water usars, i
cluding hydraulic enterprises, with respect tothusie of rivers and their exploitation of hydropowe
(Water Code [4] and the Federal Law «On the Sajétyydraulic Structures» [5]). The violation of
existed regulations on the interaction of hydrastitictures with the environment constitutes ari-env
ronmental offence.

Sanctions for violation of licensing regulations{#onmental offence) are specified in the RF Code
of Administrative Offences, the Russian Tax Codd #me Civil Code of the Russian Federation.
Property, disciplinary, administrative and crimitiabilities are stipulated for the breach of légii®n

in the field of environment protection, under Ali@5 of the Federal Law «On Environmental Protec-
tionx».

Federal authorities and authorized government lsaatie entitled to bring to material or other respon
sibilities for environmental offence. At the sarmed, local government bodies do not have such pow-
ers and can only address them by means of an apgtmppplication to regional or federal authori-
ties.

The powers of the Russian Federal Government bodied of those of the constituent territories of
the RF in the regulation of environmental impact ssssment

The powers of the Russian Federation governmenrebdérticle 5 [1]) in the area of environmental
protection include:

e The establishment of the procedure for determiniegsize of payments for emissions and dis-
charges of pollutants into the environment, wastpasal and other types of environmental im-
pact

« An economic assessment of the impact of econond®#rer activities on the environment

« An economic assessment of natural and natural-@gmblgenic objects

e A list of violations of the law in the area of erommental protection which present a threat of
harm to the environment.

The powers of the government bodies of the RFtteies (Article 6 [1]) in this respect include:

e Lodging a complaint in court demanding, in accomtawith the law, the restriction, suspension or
prohibition of economic and/or other activities alhiviolate the law in the area of environmental
protection

» Submitting a claim for compensation of environmeéamage as a result of a breach of the law in
the area of environmental protection
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» Allowing organizations to perform an economic assent of environmental impact caused by
economic and other activities, and implementingdb@ogical certification of enterprises and ter-
ritorial bodies.

The above review of federal legislation shows thabntains no direct reference to any natural com-
pensation. A number of contradictions in the Lawn«&hvironmental Protection» make it difficult to
understand either the necessity for such compemsatiits procedure.

Under Article 3 of this law, the protection, repuation and rational use of natural resources, ds we
as charges for the use of nature and the compendati environmental impacts, are included in the
principles of any activity affecting the environmeand subsumed under the concepts «charges for
use of nature » and «compensation for environmemiaéct». As it is impossible to compensate for
an environmental impact only by means of paymengfovironment use, it is obvious that environ-
mental impact is to be compensated in-kind.

At the same time, Article 14 states that negatiapdcts on the environment and compensation for
environmental impacts are to be regulated econdiyidee. in a form of monetary compensation
(payment).

In a certain sense, the concept of natural compiensaf impacts is stipulated in Articles 34-39tbis

law. This refers to the need to design measuresrfagironment protection, restoration of the enwiron
ment, rational use and reproduction of natural ueses and environmental safety in the location of
buildings, structures and other facilities, thedsign, construction, reconstruction, operation,nteai
nance, conservation and dismantling. However,ahedoes not stipulate the procedure for the devel-
opment of such measures.

The Regulation on the Environmental Impact AssessmEProposed Projects [8] and regulation on
the list of project documentation [9] in which thisocedure is to be stipulated consider only the de
velopment of measures on the avoidance or minimizaif these impacts and the assessment of the
significance of residual negative impacts and theimsequences. The natural compensation of these
residual impacts is not provided. In practice, they compensated in monetary terms.

2.1.2. Regional legislation determining the proceda of impact compensation

Regional environmental legislation duplicates maifelderal laws, specifying only the rates of pay-
ment, supplemented by regional coefficients, wiiah either increase or decrease the total. The ex-
ception is the environmental legislation of Moscavhyich provides for certain measures of natural
compensation. In particular, Moscow laws [10, 1id associated normative documents [12-14] stipu-
late:

* Mandatory full compensation of impacts caused toanrsoils, either by monetary or natural
means: The type of compensation is determined &ywtbscow executive authority. The natural
compensation is carried out by specialized orgaioizs in the form of reclamation, rehabilitation
and/or detoxification of urban soils, with the @bbrne by the individuals or legal entities caus-
ing the damage. In case of illegal impervious cageof soil, the impact compensation is per-
formed soils by removing the impervious coverage i@tovery of soils;

* Mandatory compensatory creating of green aeradl icaaes of impacts or destruction of green
plantations: Compensation for green space is tcabged out during the next season suitable for
tree planting, but in no case later than one y#ar the destruction of the green plantations. $ree
and bushes are to be planted on the same plohdfidere they were destroyed. Moreover, the
amount of plants and the area occupied by thenotismbe reduced. Alternatively, they may be
planted on another plot of land, but within the saadministrative territory, and with double the
number of plants, and on double the area.

Recently, an experience of natural compensationifigracts has emerged in the construction of
Olympic facilities in Sochi. Here, a set of methdds the rehabilitation of relocated plants and-ani
mals was developed [15]. The goal was to providensific support for the resettlement of rare and
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endangered species of plants and animals whichipaltg could affect from negative impact during
the construction of Olympic facilities. The programincludes:

« Aninventory of flora and fauna species direct et from negative impacts

« Removal of specimens from habitats

e Collection of reproductive materials

« Selection of places for replanting of plants aridda&tion of animals

* Relocation

* Reproduction of species outside their natural a#bit

* Relocation, reintroduction and rehabilitation

« Comprehensive monitoring of the state of rehalbédaspecies of flora and fauna and disturbed
habitats

» Protection of planted vegetation and relocated alsinand protection of habitats disturbed as a
result of the negative impact of the introductidraken flora and fauna species.

Moreover, certain environmental requirements ferglanning and construction of the Olympic facili-
ties, which have been approved in 2009 by Statepaos «Olympstroy», include measures that can
be interpreted as compensation:

« Conservation of existing and reconstruction of egljg natural territories and natural biotopes
damaged as a result of the construction, with ta of biodiversity preservation

» Development of new high-quality sustainable, modenilities of landscape architecture and in-
tegrated site improvement

» Selection of a plant assortment taking into consitilen the natural-climatic zone and minimiza-
tion of costs for the further maintenance of thalitées built.

Although there is no equivalent restoration of leenogeneous functions of nature and of functionally
homogeneous natural structures, and the WWF expavts identified weaknesses in the compensa-
tion measures and of the time lag involved [httpaf.ru/about/positions/sochi2014], this experience,

needs study and further development.

2.2. Methods for determination of environmental imp acts, and common practice of
compensation for them

At present, an extended understanding of the implaehvironment and natural resources is interpret-
ed as a monetary assessment of all negative effsatited from environment pollution and damage to
natural resources. Hence, total damages (lossasjstof:

e Compensation for violated rights
¢ Real environment damage, and
e Lost profits.

Real damage results from costs of losses or dartaggther with the expense of restoration.

Calculations of real damage often include not dhby actual expenses incurred by a person, but also
the expenses which this person is to pay for te®ration of the violated rights [2, Item 2, Arg&cl
15]. The need for such expenditures and their @dimmount are supported by calculations justified
by cost estimates (calculations) of expendituregtfe elimination of defects, agreement, a degfee o
responsibility for breach of obligations, etc.

The real damage to the environment as a resub@dtive impacts is assessed as follows:

* Direct losses
e Expenses for elimination, and
* Compensation for the effects of pollution.

While assessing direct losses, the scope of nadarahge is first estimated, and then its monetasy c
Is estimated.

10
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The special features of the Russian system of @mviental impact assessment include:

« The protected-asset-based approach, i.e. the attmubf compensation for impacts upon each
environmental asset, e.g. soil, air, water, eta, a
* Prevalence of normative requirements for methodsséssment.

Normative methods are methods associated withattmeaflization of the effect and assessment on that
basis of the scope of damage according to the apgroosts. At present, a great number of normative
and methodological documents to assess environiviergact are used [16-23 and others]. All these

documents stipulate the cost equivalent of damagesament.

Charges for use of nature include payment for mhtrgsources, environment pollution and other
types of impacts. Charges for natural resourcesagsed for:

¢ The right to use natural resources within fixedtem
* The above-limit and/or irrational use of naturalaerces, and
e The reproduction and conservation of natural recesur

Payment for the use of natural resources does xern@gt the users from the implementation of
measures for the protection of the environment@mdpensation for the impacts caused by environ-
mental violation. These measures are in most aitesr compensated by payment or realized formal-
ly.

Payment for environmental pollution is charged for:

« The emission of pollutants into the atmosphere

« The discharges of pollutants and microorganisntswater bodies

e The disposal of industrial and consumer wastes

e The pollution of soils, and

« Environmental pollution by noise, heat, electronetgnor ionizing radiation, and/or other types
of physical effects.

Payment is fixed according to basic standardsntpiito consideration the origin of the naturalembj

or resource used, i.e. the protected-asset-baggdamh is used. That means that the damage is as-
sessed from separate environmental media or elsréttie environment and regulated by independ-
ent normative-methodological documents, e.g. [16-23

Three types of basic fixed payments are establifbredach pollutant (waste), taking into considera-
tion the level of harmful effect and the threathie environment and to the health of the population

* For emissions and discharges of pollutants, didmfsaastes and other types of pollutants, within
fixed limits

« For emissions of pollutants and wastes, disposafastes and other types of pollution exceeding
fixed limits, or

e For unauthorized emissions and discharges.

These differ in terms of the amount of payments: playments for above-limit emissions and dis-
charges are five times higher than those for eonissand discharges within the limit, and 25 times
higher for unauthorized emissions and discharges.

Payments for pollution of the environment are aseg$or:

* Expenses associated with the compensation for itmpgon natural objects and resources
» Stimulation in reduction of emissions and dischar@ecompliance within permissible limits, or
e Stimulation of investments for planning and redl@aof green areas.

Existing legislation stipulates three approachesamfipensation associated with the compensation of
impacts upon the environment and resources. Thadhgan be compensated according to:

* Fixed rates

11
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« Approved methods for the calculation of the scojp&noenvironmental impact, or
« The actual expenditures for the restoration ofitiqgacted condition of the environment.

In fact, these three options are not approacheapact compensation, but rather different methdds o
payment calculation. In all three options, the egial impact is compensated by an entity causing
the impact, and liable for it. The third option mgypear to be natural compensation for an impact, b
in fact, the impact is assessed not on the badigenf rates and methods, but of the costs of ¢iséor
ration measures, the realization of which is ndaiit ensured, and is in practice rarely implemgnte

The calculated costs of an impact are paid to tfeetad party — the citizen, enterprise, institatior
organization — to allow it to take measures toamsthe environmental losses. That means that the
owner of the natural object affected does not theeight to spend the money paid in compensation
for any purpose other than for the restoratiorhefimpacted natural object. If that object is il
use, the sum of the impact is paid into the gerstedé budget at the respective level.

Besides the monetary form of payment, the legmtastipulates natural compensation for environ-
mental impacts. The respondent is obliged to redtoe impacted state of the environment at his/her
own expenses in accordance with the project ofrrgicoction works.

Despite the existence of two forms of impact congpéion (monetary and naturally), the first is the
more common. Natural compensation for impactsifsikstted in the legal documents as a possible or
additional form and, moreover, is not supportedpgcific normative-methodological documents.

2.3. Deficits of the Russian system of impact compe  nsation

The main deficit of the Russian system of environtakimpact compensation is the absence of pre-
cisely stated requirements for mandatory naturaipgensation adequate to these impacts. Under exist-
ing legislation, only the possibility of such compation is provided. As a result, the methodoldgica
base for the assessment of impacts and the devetdghmeasures for their compensation is practi-
cally absent in Russia, excluding the standardsrioing industry and legislative acts of certain re
gions.

With respect to the exception for the mining indysthe lands used are reclaimed, i.e., they dra-re
bilitated for further use, instead of being restote their near-natural state. The experiences as-M
cow, or with the Olympic construction site in Sqattiow that more attention is paid to find an alter
native/substitute site for the impacted area, oithvis offsetting measure certain species being re-
stored in some manner, but not with support forrthtiral balance and without equal restoration of
similar functions.

Under the OVOS procedure, governed by the Regulatiothe Environmental Impact Assessment of
Proposed Projects [8], it is stated that the inpaemaining after the implementation of measures fo
the avoidance and minimization of loads on the remvhent are to be assessed. These impacts are to
be compensated by special measures. In this respest from the absence of any legal stipulatan f
the compensation of impacts, the following diffioes arise:

1. The OVOS has been virtually abolished as a stagjeeistate ecological expertise procedure. Un-
der existing legislation, most investment actit@o not require any expertise, although as a final
stage under this procedure, compensation measurstsom developed in the OVOS.

2. The assessment of remaining impacts is not destiilbehe normative-methodological docu-
ments.

3. The development of compensation measures and teetaisment of the correspondence of their
scope to the expected impacts are absent. No gatamshas been developed during the entire pe-
riod of the existence of the ecological expertimginning in the late 1980s.

12
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4. The existing paradigm of impact compensation, evenonetary terms, is based on an assessment
of the impact in relation to one protected asd#étpagh it may affect a few environmental assets,

or be of a cumulative type. The problem of integdadssessment of impacts and their compensa-
tion is not considered in either legal or methodalal documents.
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3. COMPENSATION FOR IMPACTS UPON THE ENVIRONMENT IN GERMANY

Aspects of the evaluation of negative impacts ugh@enenvironment, including biological diversity,
and the compensation for those impacts, are aneelfeinm a number of laws in Germany. On the one
hand, these involve the implementation of the #ijans of international conventions, or transposi-
tion of EU Directives into German law; on the othre specific Impact Mitigation Regulation for
Germany. Depending on the level of assessment atit¥mbject under examination, this evaluation
is specified in a number of laws. In the followinge essential legal foundations, particularly with
regard to demands upon the assessment of and ceatipenfor effects upon the environment, will be
briefly presented. The purpose is to compare amdrast especially the Environmental Impact As-
sessment (EIA) with the Impact Mitigation Regulati®MR).

3.1. International Requirements Transposed into Nat  ional Law

Convention on Biological Diversity

The object of Article 14 of the Biological DivengiConvention [32] is the impact assessment and the
reduction to a minimum of detrimental effects. Alai 14, Section 1a, provides for parties to «intro-
duce appropriate procedures requiring environmentphct assessment of its proposed projects that
are likely to have significant adverse effects aridgical diversity, with a view to avoiding or niin
mizing such effects». For the transposition of @etil4, the following examination and procedural
steps are proposed for the guidelines of COP \#kreening, scoping, effect analysis and evaluation,
minimization measures, reporting measures, revigtveoplanning processes, decision-making, moni-
toring and an environmental audit. These are viemjlag to those of an SEA, and EIA or IMR. The
requirement for compensation measures is only mallgi mentioned [68, p. 56]. Hence, compensa-
tion can be understood to be included under thealled «redress» measures, along with avoidance
and minimization [25, p. 6].

The transposition of the Biodiversity Conventiotoimational law occurred in 2002 by incorporation
into the Federal Nature Conservation Act (BNatScH@&)der the amended version of that law in
2009, the goal of the preservation and developrEhiological diversity remains a general principle
of the conservation of nature and care of the leayois (81 Sect. 2 & 3, BNatSchG). In the amended
Federal Environmental Impact Assessment Act (UVBIZ005, biological diversity was defined as a
protected asset to be taken into account in EI2&sS@&ct. 1 no. 1, UVPG).

Directive on Environmental Impact Assessment

The EIA is based on the European EIA Directive [2utjich has been amended numerous times, and
is to be completely revised in the immediate fui@®. Under this Directive, certain projects aoe t
be subjected to environmental impact assessmemt.stipulations contained in the Directive have
been implemented with essentially the same coite@ermany under the Federal Environmental Im-
pact Assessment Act (UVPG) [35].

The purpose of the EIA is to ensure that the diaget indirect impacts of certain public and private
projects on the environment can be ascertainedyiled and evaluated comprehensively and at an
early date under uniform standards (81 UVPG). SiheeEIA, under 82 Sect. 1 UVPG is a non-
independent part of official authorization proceslyrits results are taken into account in the smate
these procedures. However, the EIA has no mategal effect: in other words, a negative EIA does
not automatically stop a project.

Directive on Strategic Environmental Assessment

For certain plans and programmes, the EIA is suppided by the Strategic Environmental Assess-
ment (SEA). This is based on the SEA Directive [30§ stipulations of which have been transposed
in Germany into the European Law Adaptation Acttfee Construction Sector (Europarechtsanpas-
sungsgesetz EAG-Bau) [36] and by the amendmehet/VPG [35].
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The SEA is a non-independent part of the procefiuréhe establishment or change of plans and pro-
grammes which are accepted by a government aganggyernment, or via legislation (82, Sect. 4,
Clause 1 UVPG). While the EIA is only activated emnvironmentally significant projects have been
approved, the SEA is already applicable duringpia@ning stage. This is designed to take account of
the fact that important, environmentally signifitatrategic decisions are often already taken én th
context of the preliminary plans and programmes BERA is designed to ensure that planning pro-
cesses in which the course is set for later apparasions will be environmentally acceptablenga
parent, and implemented with public participation.

The focus of the SEA is the identification of cuatile impacts, and the assessment of large-scale
planning alternatives, but also of technical ansteyic alternatives, and of needs assessments. One
peculiarity of the SEA is moreover the requiremi@ntmonitoring significant impacts upon the envi-
ronment after the implementation of the plan (81WvGP). No equivalent monitoring measures ap-
ply for EIAs at the project level;, however, suchasgres are to be introduced in the process of the
revision of the EIA Directive [31].

The Habitats Directive

The Habitats Directive Assessment is based on lAricof the European Habitats Directive, and has
been transposed into German law by means of §§BN#&tSchG. Accordingly, projects or plans (cf.
8§36 BNatSchG) are to be examined prior to authtbomar implementation for compatibility with the
preservation goals of a Natura 2000 area, if suofegts are likely to cause significant negative im
pact (cf. 834, Sect. 1 BNatSchG).

The European Natura 2000 Network consists of pteteareas certified under the Habitats [26] or
Birds Directives [28]. Their goal is to ensure tt@ntinued existence or re-creation of favourable
preservation conditions of natural habitat typed laabitats of species in their natural areas cfedis
ination.

In the context of a preliminary examination of Hats, the question of whether the negative impacts
on Natura 2000 areas can be definitively ruledigdirst of all examined. If this is not the catlee
habitats compatibility of the project is to be istigated on the basis of preservation goals ohthke.

If a negative impact on the preservation goals lmamscertained, the project is fundamentally inad-
missible (834, Sect. 2 BNatSchG). Exceptions assipte and acceptable only for reasons of urgent
and predominant public interest, including thosa ebcial or economic nature. There must be no pos-
sible alternative under which the purpose of ttggut can be achieved at some other place withrno o
lesser negative impacts (834. Sect. 3, BNatSchiGyase of approval, «coherence measures» neces-
sary to ensure the contiguousness of the Natur@ R@dwork are to be implemented (834, Sect. 5,
BNatSchG).

Environmental Liability Directive

The reason for the European Directive 2004/35/EE€mwvironmental Liability with regard to the Pre-
vention and Remedying of Environmental Damage \Wwas hitherto, it has not been possible to claim
damages against anyone for impacts upon such coityrassets as species, soil, or the air, which
have no property assignment [60, p. 67]. The Diveavas transposed into German law with the En-
vironmental Damage Act of May 10, 2007 and the ssary adaptation of the BNatSchG, the Federal
Soil Protection Act and the Federal Water Act. ¥Bngion» (hereinafter: «mitigation» — Trans. Note)
has priority, based on the «polluter-pays» prirecifh case of the occurrence of environmental dam-
ages, the Directive provides for a procedure ferdtietermination of remedial measures» [68, p. 59]:

* Primary remediation: The return of the damaged raétxesources and/or impaired services to
their baseline conditior> compensation in-kind

» Complementary remediation: Compensation for damagearal resources and/or services which
cannot be fully restored> equivalent offsetting of remaining impacts

« Compensatory remediation: Compensation for intddasses of natural resources and/or services
[29, Annex II].
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The area of application refers only to damagestdwaecidents, or which occur in certain professiona
activities. These stipulations do not apply if pbEsimpacts have already been assessed, e.gein th
context of a Habitats Directive Assessment, Impéitigation Regulation, the establishment of a local
development plan, etc., and have been officiallyraged [68, p. 61].

3.2 The Legal Foundations for the German Impact Mit  igation Regulation

3.2.1 Impact mitigation regulation under Conservaton Law (BNatSchG)

The Impact Mitigation Regulation (IMR) was introdiecin Germany in 1976 with the Federal Nature
Conservation Act (BNatSchG). The law was substiytzanended with regard to the Impact Mitiga-
tion Regulation in 2002 and 2009; in the currensiam, valid as of July 29, 2009, the respectiyg- st
ulations are contained in 8813-19 [33]. As a restithe new competing legislative competence of the
federal government in conservation law, which waplemented in the context of the federalism re-
form of 2006, the new stipulations on impact regataare «directly» valid. State-level regulatiams
impact mitigation regulation have been largely abedl since the new BNatSchG came into force.
Complementary state-level regulations, and thosehwifeviate from the federal regulations in a per-
missible manner, do, however, continue in force.

Under 813 BNatSchG, the Impact Mitigation Regulatis a general principle of conservation law.
Accordingly, significant negative impacts upon matar the landscape are, as a priority, to be a&¢bid
by the party implementing the project. Non-avoi@akignificant negative impacts are to be compen-
sated by in-kind compensation or offsetting measwre if that is not possible, by offset payment.
States may not deviate from this general prindipds Art. 72 Sect. 3 No. 2].

Existence of an impact as a precondition

Under 814, Sect. 1 BNatSchG, impacts upon natutkeolandscape are those which change the form
or use of land areas or of aquifers connected tiigthiospheric soil stratum in a manner of consider
ble detriment to the efficiency of the balance afune or the quality of the landscape. The conoépt
impact thus consists of two components: in the pest, the impact modality is regulated, and ia th
second, the potential for negative impacts is distadd [71, p. 133]. The form means both the geo-
morphological phenomenology and the stock of vdietaf the areas concerned [79, p. 682]. Typi-
cal changes in the form of areas of land includinges due to residential or commercial construction
or to the construction of road and rail lines. Wskers to any use of an area for a certain purpte

p. 682]. A change in use exists if «an existing isseplaced by another» [71, p. 134]. That inctude
e.g. the construction of structures on existingnoppaces, and the transformation of grassland into
farmland. Under 87 Sect. 1 No. 2 BNatSchG, the aomapts of the balance of nature include the soil,
the water, the air, the climate, plants and anipsatsl the structure of interaction between them. Fo
the determination of the quality of the landscape,evaluating observation by people is determinate
Accordingly, an impact on the quality of the lamase exists if the changes are such as to be per-
ceived as detrimental by the average observertsengd the beauty of a naturally developed land-
scape [34].

In 814, Sect. 2, Clause 1 BNatSchG, the so-caligat@tural privilege is also stipulated. According
ly, the use of the soil for agricultural, silvioutal and fishing purposes is generally freed from ltn-
pact Mitigation Regulation, provided it correspomalgood professional practice.

Decision-making sequence of the Impact Mitigatieguration

The permissibility of projects depends on complemgth certain requirements and duties which are
staggered in relation to one another [71, p. 138]s so-called cascade of legal sequence encom-
passes:

* Requirement to avoid negative impacts where pas$gd5, Sect. 1 BNatSchG)
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» The duty of compensation or offsetting for unavbidanegative impacts (815, Sect. 2, Clause 1
BNatSchG)

e The requirement of a balanced consideration oféste between non-avoidable negative impacts
upon nature and the landscape on the one hancharidtérests in the implementation of the im-
pacting measure on the other (815, Sect. 5 BNatschG

* The duty, in case of approval of a project aftbaknce consideration of interests, to render mon-
etary compensation for the damages caused (816,65BblatSchG).

Under the BNatSchG amendment of April 4, 2002, ¢bffsetting measures» item, which originally
was subsequent to the «balanced consideratiorteyesis» item, has, for reasons of planning practi-
cality, been moved to the stage prior to that @labce consideration» (see Fig. 4.3, p. 28). Addres
ing the issue of compensability or non-compendghbilf impacts prior to the consideration of inter-
ests, as provided by the 2002 version of the BN#EShiad the advantage that it permitted «not just
‘something or other’, but rather, really ambiticusd extensive compensation measures» to be carried
out [66, p. 121]. If the consideration of interestikes place after the stage of compensation/afiget
the danger is that in actual fact, for almost angact, «<some offsetting measure or other will e co
ceivable» [66, p. 121]. Even if the sequence ofgi@as of compensation and offsetting is now equiv-
alent under the BNatSchG, the terms «on-site, ma-kdompensation» and «offsetting» are still dis-
tinct. However, that does not mean that the respleauthority can make a decision arbitrarily. Ra-
ther, it has the duty to make the decision whickuisstantively the best and most proportionatej71,
146].

Under 815, Sect. 1, Clause 1 BNatSchG, the paugieg the impact has a duty to refrain from any
avoidable negative impact upon nature and the tapis An impacts is to be considered avoidable if
an acceptable alternatives exists which achievegtinpose of the project at the same place with les
impact on nature and the landscape, or with noad f15, Sect. 1, Clause 2 BNatSchG]. That means
that the duty of avoidance of an impact refers prity to the type and scope of the realizationhaf t
project, and less to the issue of whether the pragefundamentally admissible or not [99, p. 277].
The duty of avoidance mandates that the party icagyryut the project do so as environmentally com-
patibly as possible during the planning and impletaigon phases [92, p. 137]. Inasmuch as negative
impacts cannot be avoided, this fact must be detraied as per 815, Sect. 1, Clause 3 BNatSchG.

The party implementing a project must compensatefiset any unavoidable negative impacts by
conservationist and/or landscape care measures $&th 2, Clause 1 BNatSchG). An impact can be
considered compensated if and when the negatifidgtad functions of the balance of nature have
been restored in-kind, and the quality of the laage has been appropriately restored or newly estab
lished (815, Sect. 2, Clause 2 BNatSchG). For coisgéon, land areas must be used which in fact
require upgrading, and which can be upgraded. M@amrea functionally specific spatial connection
between the impact and the compensation must edstimplete» minimum level of protection of na-
ture and the landscape is best achieved if the ensgtion is primarily implemented at the point of
the impact. An impact can be considered offsend ahen the negatively affected functions of the
balance of nature have been established in theahattea affected in an equivalent manner, and the
quality of the landscape has been appropriatelyynestablished (815, Sect. 2, Clause 3 BNatSchG).

Compensation and offsetting must be carried outthimian appropriate period» (cf. 815, Sect. 5
BNatSchG), preferably simultaneously. Since thisasalways realizable in practice, prior compensa-
tion and offsetting measures can be considered;hndie booked in so-called eco-accounts and land
pools, and which can be «withdrawn» as neede&{&, Sect. 2, BNatSchG). The reason for this rule
is, first, the idea of improving the interactiontlween compensation and offsetting measures, and,
second, the need to counteract the problem ofatle df available suitable land areas, particularly
densely populated areas, and in the case of majjats [64, p. 17 ff.].

After implementation of the examination for the wetlon of the expected project-related impacts up-
on nature and the landscape (mitigation, compemsatiffsetting), a balanced consideration of inter-
ests between the existing potential quantity ofatigg impacts upon nature and the landscape on the
one hand, and the interests which are the reasahdgroject on the other, is to be undertaken |p71
151]. (Regarding the legal situation prior to tf#2 amendment to the BNatSchG, see above). Un-
der8 15, Sect. 5 BNatSchG, an impacting project nwybe authorized or implemented if the impacts
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cannot be either mitigated or else compensatedfsetowithin a reasonable time period, and if the
interests of nature and the landscape have prioviey other interests, in accordance with a bakhnce
consideration of all demands on nature and theskzagk. The duty to present evidence and the burden
of proof for the priority of the interests of naguand the landscape is incumbent upon the respensib
authority [80, p. 768].

Under 815, Sect. 6, Clause 1 BNatSchG, the patrtgieg the impact must render an offset payment if
a project is approved or implemented, even if thpacts are unavoidable, or cannot be compensated
or offset during an acceptable period of time, #reproject has nonetheless been approved after con
sideration of the interests of nature and the leapls and the interests for the implementation ef th
project. The duty to render offset payment is gdibsy to the compensation and offsetting measures,
and hence the «last resort». Under 8§15, Sect.ais€l1 and 2 BNatSchG, the level of offset payment
is calculated according to the average cost ofimgriemented compensation and offsetting measures
(i.e., according to the theoretical restorationp®r according to the duration and severityhef itn-
pact. The offset payment is earmarked for measafresnservation and landscape care, preferably in
the natural area affected (815, Sect. 6, ClausBlat®chG). It is to permit an additional upgradirig o
nature and the landscape, and not the fundinghefr @fovernment conservationist requirements [71, p.
159].

The details of compensation for impacts have hithéeen regulated by ordinances of the states,
which makes the legal situation fairly confusingedo the multiplicity of legal sources and diver-
gences in detail [71, p. 166]. Based on 815, SeBiNatSchG, the federal government on November
5, 2012 submitted a draft of an ordinance on corsgi@mm for impacts upon nature and the landscape
called the Federal Compensation Ordinance (BKoniB9), the goal of which is to unify standards
and procedures for handling impacts all over Gegmand thus to make implementation more effec-
tive. In particular, the ordinance is designedagutate the details regarding the content, typd, an
scope of compensation and offsetting measureslbotthe amount of offset payments and the proce-
dure for imposing them. Whether and when the comsgigmm ordinance will go into force is, however,
currently an open question.

The public » Authority conducting hearings

_ -~ 1
Project / planning entity or 4| Submission of planning
authority establishing the plan - documentation
T ¢ L4
AL Plan approving authority

Contract / perfor-| | Assistance as A
mance catalogue per contract |

Participation of public authorities

and semi-public bodies

¥ _ VL
I(— Formal and specific
— requirements for  |€—
. . planning documentation Nature conservation
Planning office .
L authority
»  Expert coordination —»

Fig. 3.1: Actors in the planning and authorizatgpvacess for plan approval procedures [45, p. 55].

Procedure for the Impact Mitigation Regulation

The Impact Mitigation Regulation is regularly usedhe context of other sectoral legal authorizatio
procedures, e.g. plan approval procedures for boglding projects (so-called «piggyback proce-
dures»). The responsible authority in that casdeu817, Sect. 1 BNatSchG, is the one supervising
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the project. The conservation office merely hasl&borative role; in particular, it has to impleme

the interests it is intended to protect. The adiothe plan

ning and authorization process for @pn

proval procedures are shown in Fig. 3.1, and tekstand interests of the institutionalized actars i

Table 3.1.

If an impact requires no other sectoral legal atghation (e.g. landfills, or the removal of the hed
which is a characteristic feature of the landscabe) responsible conservation office then renters

decision itself (817, Sect. 3 BNatSchG).

Table 3.1

The tasks and interests of institutionalized adtothe plan approval procedure [45, p. 56]

Function/Tasks

Interests

Project developer

Establishment of the project planning and realirafirocess, an

Realization of project related and economig
interests
jTime and cost efficiency

drafting of the necessary planning documentation Legal security (orientation toward legally reg-
uisite approval preconditions, and minimun
professional standards)
Planning office/ Examining expert
Client (compliance with contractual obligations): R ati fth . ‘ der &
» Development of planning documentation includingunatcon- eprei_senla |otn 0 etrgql:;:emen st_un er ’O?'
servation measures servation law to ascertain the negative impacts
« Consulting the project developer regarding paréicprocedur resulting from a project
On the one hand, minimum standards; on the
al steps, etc. ) X . )
. Int | dinati ith th t aathorit other, flexible adaptation to the basic condi-
nternal coordination wi € nature conserva oty tions of the contract and the specific planning
* On the one hand, a «partner» of the project deeejam the procedure
other, a «necessary evil»
Responsible authority
Authority conducting hearings: L .
« Compilation and ascertainment of the substantiviéarsato be Realization of planning _goa]s
. Legal correctness of objections
taken into account )
. ) . . . Ascertainment of the facts
« Checking the project plan against the applicabtdégssional | Legitimation of decisions reqarding leaal
stipulations; elimination of conflicts giimatio . 9 gleg .
» Preparation of the material necessary for a batgnof inter- permissibility _and requirements for matefi-
ests al compensation
Plan approving authority: . - :
PP ¢ Y Ensuring the procedural and decision-making

Checking for compliance with formal procedural stgiions;
Examination of the material necessary for a batapof inter-
ests compiled by the authority conducting hearing
Balanced consideration of remaining conflictingeneists
Issuance of the official plan approval decree (withditional
requirements

certainty (legal security) with regard to the
project developer and the parties affected k
the planning process

Legitimation of the determination as to the
material compensation obligations

Nature conservation authority

One public authority in the hearing procedure:

» Providing information about and representing theriests to
be taken into account with respect to conservation

« Qualification of the plan approval documentationnbyans of
statements, e.g. regarding the requirement priafilthe land-
scape management planning process

Determination of conduct or agreement:

Realization of the conservation and landscape gtiotegoals,

particularly ensuring non-degradation

Ensuring that these substantive preconditionshferapplica-

tion of the intervention rule apply

Substantive evaluation and, if necessary, cheakiribe Land-

scape Management Plan (German: LBP)

Decisions regarding the mitigation hierarchy, wararly the

Realization of the goals of nature conserva
and landscape protection, in accordance w|
the participation rules in state-level nature
conservation legislation:

Improvement of the nature conservation
aspects in the project documentation, in-
cluding consultation of the project devel-
oper

Improvement of the preparation for the
decision-making process by initiation of
sufficient clarification of the factual situa-
tion regarding the impacts of the project
Representation of and/or protection of cq
servationist interests in the procedure, w

y

tion
th

n_
ith

proposed avoidance and compensation measurea(ifoki

respect to other interests
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| site or out-of-site/off-site |

3.2.2 Impact Mitigation Regulation under Construction Law (the Federal Building
Code/BauGB)

In order to take into account the specific requeats of overall spatial planning, the impact mitiga
tion regulation under «conservation law», as spgtih the BNatSchG, is supplemented by that under
«construction law» (8la Sect. 3 BauGB), and undgatal planning law» (88, Sect. 5, Clause 2
ROG). Since the latter is only facultative (e.g: fegional plans or statewide spatial plans), the f
lowing will address only the impact mitigation rdgtion under construction law.

In the urban land-use planning process, the Imgi#tigation Regulation is part of the overall consid
eration process. Under 81a, Sect. 3, Clause 1 Bau8ase of impacts at the level of the urbanl{an
use planning, the mitigation and compensation ifaly significant impacts upon the landscape and
upon the efficiency and functionality of the balaraf nature are to be taken into account during the
balanced consideration of interests.

The standard for the mitigation and compensatioanoéxpected impact is provided by the principles
of a fair consideration of all public and privatedrests affected, with and against one anothés. Th
means that the Impact Mitigation Regulation undemstruction law is not a mandatory planning

guideline [63, p. 12]. Unlike the Federal Naturen€ervation Act (BNatSchG), the Building Code

(BauGB) does not differentiate between compensatimh offsetting. The direct spatial context be-
tween impact and compensation mandated under c@ier law is moreover also partially obviated

[74, 81a].

The BNatSchG is the special law which governs tkeemenation of whether the Impact Mitigation
Regulation is to be applied in urban land-use gpranor not, and hence the decision regarding the
guestion of whether an impact is present and how 6 be evaluated under conservation law [74,
8la]. The legal consequences and the implementatithe projects to be expected on the basis of the
urban land-use planning are however covered bythileling Code. With regard to legal consequenc-
es, this specifies not only the above describedideration-of-interests stipulation, but also reesii
that the compensation be carried out by approppigsentations and stipulations in the land-use pla
and local development plan (81a, Sect. 3, ClauBautB). Moreover, such presentations and stipula-
tions may also occur at a place other than thahefproject-related impact (§81a, Sect. 3, Clause 3
BauGB). A checklist for simplified procedures iropessing the Impact Mitigation Regulation for lo-
cal development plans is shown in TaBlé Annex 1

3.3 Commonalities and differences of examination in struments

The Impact Mitigation Regulation complements thstrimments specified under European law, the
EIA, the SEA and the Habitats Directive Assessm&hey have a number of overlaps in their basic
principles, but differ with respect both to theieas of application and to the legal consequerieas t
trigger.

By contrast with the Impact Mitigation Regulatidghe EIA and the SEA are not limited to a purely
conservation law aspects, but rather are oriemmedrd a comprehensive overall view of environmen-
tal relationships, which explicitly include peopthe population, and cultural and material as3éis.
Habitats Directive Assessment has the narrowegiesob application, and is used exclusively in the
case of the negative impact upon protection angigovation goals of a Natura 2000 area.

Differences exist with regard to the level of exaation. While the SEA is carried out for plans, and
the EIA exclusively for single projects, the Impaditigation Regulation is generally applicable both
at the planning and at the project levels (see 3&).

The legal consequences, too, are different. Fomplg sequence of decisions stipulated under 815
BNatSchG create clearly stipulated preconditiondenrwhich an impact upon nature and the land-
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scape may be permissible. The Habitats Directivéedsment as per 834 BNatSchG has considerable
implementation force, including strict, fully aatiable admissibility preconditions for negative im-
pacts upon Natura 2000 areas. Things are veryrdiffewith the EIA and the SEA, the results of
which merely need to be «taken into account» dutiveyconsideration of interests in the planning
process; i.e., they are largely of «declaratoryirgat [100, p. 50]. Their usefulness, however, & th
they contribute to a comprehensive ascertainmesteamluation of the environmentally related im-
pacts of projects and plans.

Table 3.2
Applicability of environmental impact assessmetimments at the planning and project levels

Examination level

Urban land-use planning (land-use
plan and local development plan)
Impact mitigation regulation under Impact mitigation regulation unde
construction law, §1a BauGB | conservation law, 8813 ff. BNatSch

SEA, 82, S&4u6B

Habitats Directive Assessment f
Planning, 8§1a, Sect. 4 BauGB

Assessment instruments . .
Single projects

Impact mitigation regulation G

Strategic environmental assessm:
Environmental impact assessme

Nt
nt

EIA, 8§83, SecVPG
pr Habitats Directive Assessment fo
Projects, §834 ff. BNatSchG

Habitats Directive Assessment [

The greatest overlap exists between impact mibgategulation and environmental impact assess-
ment. Both instruments are designed to permit Yaduation of possible environmental impacts of a
planned project.
Table 3.3
Comparison between impact mitigation regulation amdronmental impact assessment
[73, pp. 13-14]

Impact Mitigation Regulation as per the Feder
Nature Conservation Act (German: BNatSchG

alEnvironmental Impact Assessment as per the FeHeral
) ronmental Impact Assessment Act (German: UVPG

Goals

OItEf“fective precautionary environmental protectionnhgans
of timely and comprehensive ascertainment, desonp
ness . . ) .

and evaluation of the environmental impacts of @jqut,

and early consideration in official approval dewis)

Preservation of the efficiency and functionality
the natural balance, and of the variety, unique
and beauty of the landscape

—

Area of applicability

Changes in the form or use of land areas,
changes of the water table connected with the
imate topsoil level, such as to potentially hav
considerable negative effect on the efficiency

functionality of the natural balance or the qua
of the landscape

or
arke project is a component of either Annex 1 (E|A-
e raandatory projects), or Annex 2 (case-by-case exani
anidn) of the UVPG, re significant impacts on thevieon-
itjnent, according to legal assessment standards

Protected assets

Efficiency and functionality of the natural balan
or the quality of the landscape

Human beings (including their health and well-bgjran-
cénals and plants, the soil, the water, the air,direate and
landscape, cultural assets and other assets, aridténac-

tion between these protected assets

Legal results

The impact shall be disallowed if the negative im-

pacts cannot be avoided or compensated, an
interests of the conservation of nature and car
the landscape have priority over other interest

impact which would destroy irreplaceable biotopes

of strictly protected animals and plants may o

M
be approved if urgent requirements of the pu I%

interest justify such a measure

ﬂ]oeimmediate legal results; statements on avoidamoe-
_ Imization and compensation measures in the comtettte
' EIA are largely of declaratory nature, their goairy to
ake clear which consequences could result frominthe
ementation of such a project

Technical document

Landscape Management Plan (German: LBP) |

Envirormhémpact Study (German: UVS)
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In practice, their respective technical contribnsipthe «environmental impact study» (EIS) of the
EIA, and the «landscape management plan» (LBPhefimpact Mitigation Regulation, are closely
coordinated with one another. That is possible ieedhe essential work steps are largely identical
[73, p. 15] (ascertainment and evaluation of thisteg situation, forecast of the effects, ascertai
ment and evaluation of environmental impacts, detextion of the severity of the impacts, planning
of precautions for mitigation and/or damage linitaf planning compensation measures). The main
work steps of a landscape management plan are shdvig. 3.2

There are differences with regard to the legal é@tions, areas of applicability, protected assatd,

especially legal consequences (see Fig. 3.3 and3Tab

Parallel participation steps Landscape Management Plan work steps Road
construction
First date with public and Analysis of planning area plan

semi-public bodies

Presentation and coordination of significant
functions and functional spaces, and of
selection processes

Discussion of functions and structures
relevant for planning and decision-making,
and hence the content of the ascertainment
of the existing situation and the analysis of
the conflict to be managed

Reference-area-related coordination of the
ascertainment and evaluation criteria, and
of the mapping programme

Establishment of the investigation area
Ascertainment of project characteristics/project impacts

Compilation of available planning-relevant documentation
and on-site inspection

Delimitation of functional areas
Estimated forecast of impacts

Determination of the functions relevant for planning and
concretization of functional areas

Examination of the relevance of protected species

First draft of
engineering plan

—

First coordination date

Discussion with the responsible authorities
of the results of the ascertainment and
evaluation of the existing situ-ation

If necessary, coordination of additional
surveys of the existing situation

le—]

Ascertainment and evaluation of

the existing situation

Ascertainment of the efficiency and functionality of
the natural balance and the landscape quality within
the functional areas, taking into consideration existing
negative impacts (existing detriments)

¥

Second coordination date

Presentation of the results of the conflict
analysis and of the concept of measures

Coordination with the responsible autho-
ritiesof the goals of the compensation and
possible types of measures, and their
spatial specification

T

Conflict analysis

Forecast of negative impacts and development of propo-
sals for the mitigation (avoidance and minimization) of
negative impacts

Forecast of non-avoidable negative impacts of the
functions and structures recognized as relevant for
planning, within the functional areas, taking into account
protected species

Review of the delimitation of the planning area

[terative process for
the development of
avoidance and mini-
mization measures

|

Engineering planning
taking into account
avoidance measures

v

Optional cooperation

Within the scope of leeway defined by the
concept of measures: Coordination of types
of measures (especially measures integra-
ted into the production process)

Search for areas suitable for measures,

and coordination of implementation and
maintenance of measures with participants
and affected parties of the planning process

Planning of measures
Development of a concept of measures from the
impacted functions and structures, taking into account
the goals of landscape planning

Derivation of the types of measures and determinations
of the spatial specification of measures

¢ l

Second date with public and
semi-public bodies

Presentation of the results of the Lands-
cape Management Plan (German: LBP)

>

Planning of measures

Development of compensation measures (in-kind/on-site
compensation or out-of-kind/off-site offset)

Comparative juxtaposition of negative impacts and
measures for compensation

Description of measures in measure sheets, including
stipulation of required monitoring

Plan approval draft,
engineering planning

Plan approval

Fig. 3.2: Course of the investigation and work stepa Landscape Management Plan (LBP)
[49, p. 47]

Of all the assessment instruments stated, onlyntipact Mitigation Regulation has a comprehensive
approach with regard to protected assets, full zgee of the area, and material consequences, i.e. a
legal binding nature [50, p. 222; 68, p. 61; 9%3- The German model could therefore be of istere

to other countries as well [67, p. 10.1; 93, p. 431, p. 111]. In countries with comparable regula-
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tions, such as Sweden or the Netherlands, thenazdtiderature «often explicitly makes reference to
German federal impact mitigation regulation, anchdeds that closely similar regulations be adopt-
ed» [67, p. 101]. The realization that the EIA «dddpas a logical consequence of a comprehensive
examination, require that the negative impacts woty be correspondingly compensated» is ever
more widespread [51, p. 6]. Accordingly, the EIAula have to be developed further in such a way
«that the elements of the profile of the Impactidition Regulation which exceed the measure refer-
ence standards of the EIA would be effectivelygndged into the EIA» [100, p. 46 ff]. Another sce-
nario might be the development of instruments coaidge to the German impact mitigation regula-
tion in the other European countries.

Meither impact mitigation regula-
tion nor EIA mandatory for this
project (e .g. agriculiural handling

Impact mitigation of the soil)

regulation Impact mitigation regulation
mandatory, no ELA mandatory
.., certain mining operations)

ElA mandatory; no impact mitiga-
tion regulation mandatory (e.g.,
certain changes in sewage

Environ s
asses treatment facllities)

Both EIA mandatory and impact
mitigation regulation mandatary
Ie.g. new road construction)

Fig. 3.3: Area of applicability of the Impact Mitijon Regulation and
Environmental Impact Assessment [72, p. 29]

3.4. Analysis of Strengths and Weaknesses of the Ge  rman Compensation System

The strengths of the Impact Mitigation Regulatiaride from the following principles and require-
ments, based on the BNatSchG:

* Full scale application in case the likelihood ofimpact exists, i.e. Implementation of the goals of
conservation even outside of protected areas, ancehmaintenance of minimum standards in av-
erage landscapes (so-called «full-scale minimurellef/protection») [46, p. 4; 67, p. 10.6]

« Application of impact mitigation regulation even ¢gases in which there is sufficient likelihood
that the efficiency and functionality of the balaraf nature or of landscape quality will be signifi
cantly impacted upon (preventive effect)

e The impacts upon nature and the landscape caus#tkhynpacting project may not become a
burden upon the public, but must rather be borngheyarty implementing the project («polluter-
pays») [54, p. 256]

« The goal is no reduction in the quality of natwegy., no net loss in the environmental account, or
maintenance of the status quo of the balance af@aind the landscape quality (no net loss)

* Maintenance of the specified sequence of decisiakimg (mitigation— compensatior- offset-
ting — offset payment).

Under sectoral and procedural law, impact mitigatiegulation has an outstanding role, since materi-
al triggers cause legal consequences [64, p. Bf]y Barticipation by conservation authorities make
the procedure more qualified technically. This ksmigreater legal certainty in the result [515]p.

In spite of these positive effects of the Impactidéition Regulation, a number of deficits exisinm
plementation, including [51, p. 6; 64, p. 18; 6710.2; 97]:
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* There are legal deficits such as the sometimegauintory court rulings, non-uniform interpreta-
tion of the terms «compensation» and «offsettingelen the BNatSchG and the BauGB, and the
complexity of the legal terminology used in legikiia.

e The mitigation principle is far too seldom implerteshin many planning processes, even though
the selection of sites, dimensions and types gept® can avoid and/or minimize environmental
impacts.

« There are technical/methodological deficits, sushthee shaky scientific justification for certain
legal terms, with a large methodological diversitigich has developed over the course of years,
especially due to the fact that responsibility haen located at the state level.

* There is increasing lack of suitable areas for camsption measures (land availability). Moreover,
there have been communications and acceptanceeprsblith respect to the land users affected
(especially in agriculture) and property ownerswegard to willingness to provide land areas for
compensation measures.

» Compared with the past, more measures are beinigmepted, but there continue to be deficits
with regard to the long-term securing of care mezs(see Fig. 3.4).

» Often, there is a lack of implementation, success afficiency monitoring of compensation
measures (follow-up controls), or the monitoringi@e: is too short to permit an adequate assess-
ment of the success and efficiency of a measure.

e There is increasing overlapping of compensationsmess with new impacts (e.g. roadside plant-
ing and photovoltaic facilities).

Not achieved Fully achieved

Fig. 3.4: Checking the success of
compensation measures. Carrying out
Largely function control for 32 of a total of 67
achieved measures, as part of a research project
[98]

Largely not
achieved

22 %

Partially achieved

The Impact Mitigation Regulation, in spite of thesgsficits, remains one of the most important and
most successful conservation instruments in Gernfahyp. 5]. After almost 40 years, during which
the Impact Mitigation Regulation has existed, pcawal and methodological approaches for the deri-
vation of mitigation (avoidance/minimization) andngpensation measures have been «highly devel-
oped and comprehensively tested» [51, p. 6], andeaconsidered exemplary at the international lev-
el as well [44, p. 11]. To date, there are very &samination instruments «which attempt to achieve
conservation-appropriate use of nature and thestaape in direct discussion with users in this biead
and depth» [44, p. 21]. In conclusion, it can lagest that the Impact Mitigation Regulation provides
decisive legal foundation for the transpositiorvafious requirements under European law and at the
international level.
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4. RECOMMENDATIONS FOR THE ASSESSMENT OF ENVIRONMENTAL IMPACTS
AND THE DEVELOPMENT OF MEASURES FOR THEIR AVOIDANCE AND
COMPENSATION

4.1. Development of measures for impact compensatio  n as a final stage of environ-
mental impact assessment

The major stages of impact assessment of a progoegect, and their content and methodological
approaches have been described in detail in [24& Book considers only certain methodological as-
pects of these stages directly related to the dpuatnt of compensation measures.

The structure of the environmental impact assessimeludes the following stages (Fig. 4.1):
Preparatory stage:

« Description of a proposed project, ascertainmeefffefct factors and their assessment

« Specification of the scope of the investigation

« Delimitation of the area segments for the invesiiga the impact area, the effect area, and the
compensation area

Analysis of the territory:

» Specification, description and assessment of a&feehvironmental components
» Differentiation of areas with different level ofrticts, and identification of the main conflicts.

Development of the planned project options:
« Impact assessment of options taking into accoumflicts ascertained
Prediction of impact and comparison of planned pegi options:

» Forecast of all effect factors on the assets andtiiens of the environment in the context of their
assessment

* Asset-by-asset comparison of options, based ofotkeast

* Integrated assessment of options, choice of pexfeyption.

* Ascertainment of significant negative impacts.

Development of nature protection measures
« Development of measures for avoidance, minimizatiod compensation of expected negative
environmental impacts.

The impact assessment documentation and the pagpecmentation submitted to the state expertise
include the development of nature protection messudnlike the document [8], this work presents a
package of measures aimed not only at avoidancenamichization, but also at compensation for ex-
pected negative environmental impacts which mageads a result of a proposed project. Such
measures are developed after obtaining forecashafonmental impacts taking into consideration
recorded effects. If the impairment is significamgasures are selected for elimination of the effec
that causes this impairment, or for minimizatioriteflevel. After the development of such measures
and the modification of the original characteristaf the technical project, the impact is re-evidda

If the remaining impacts still have high level ofgairment, measures are developed for compensation
of these impacts.

In the Russian regulatory documents concerning OY8PShere is no direct mention of the necessity
for the development of compensation measures fur@aonservation. In this book, we will there-
fore, by analogy with the German terminology, ¢his complex of measures «measures on impact
mitigation regulation» or simply «impact mitigatioegulation>.

Figure 4.2 shows the detailed stages of environmh@mipact assessment (Fig. 4.1) in the context of
Impact Mitigation Regulation and the developmentr&fasures for the avoidance, minimization and
compensation of impacts.

25



4. Recommendations for assessment of environmiempaicts and development of measures for their avaie
and compensation

Ascertainment and assess-
ment of impact factors in
space and time

Delimitation of survey area
based on project and lands-
cape / physiographic
parameters

Preparatory stage

Survey, description and
assessment of the protected
resources

Spatial analysis

Depiction of area with diffe-
rent conflict densities with
regard to protected resources

Planning of variants with
reference to the areas where
relatively few conflicts arise

Technical variants
construction work step

Determination and assess-
ment of the impacts arising,
and comparison of variants
with reference to the indivi-
dual protected resources

Summary of the results and
professional recommen-
dations

Comparison of variants

Development of nature pro-
tection measures (avoidance,
minimisation and compensa-
tion of impacts)

Nature protection
measures

Fig. 4.1: The main stages of environmental impaseasment, and its role in measures on impact mit-
igation regulation [own illustration based on 557p
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| Description of the project ‘

| Delimitation of the area of investigation ‘
¥
| Evaluation of the preliminary information ‘
¥
Ascertainment and evaluation of nature andl
the landscape in the area of investigation

¥ ¥ ¥ ¥ ¥ ¥
Biotope Species . .
mapping || ascetain- || Evaluation || =Gt || ot i |of the lande-
evaluation evaluation groundwater cape quality
¥ ¥ ¥ ¥ ¥ ¥
Ascertainment and evaluation of the negative impacts on Fig. 4.2:
the efficiency of the balance of nature and the quality of Work steps
the landscape; estimation of tlle significance of such impacts for the ap-
Precautions for the avoidance of such impacts plication (.)f
¥ Impact Mit-
. N o - igation Reg-
Ascertainment of the compensability of significant negative impacts and, ulation [90,
if necessary, halancing of interests 120
p. ].
¥
| Ascertainment of the scope of compensation measures for admissible impact ‘
¥ ¥
No protected assets of particular Protected assets of particular
significance affected significance affected
¥
‘ Basic compensation framework ‘ ‘Supplemental compensation framework‘

Accounting of negative impacts and precautionary measures for avoidance and
compensation (in-kincl/on-site andl out-of-site/off-site)

¥ ¥
Under the basic Under the supplemental
compensation framework compensation framework

The following types of measures have been develpf®dp. 40-41].
Mitigation measures

Mitigation measures are measures by means of vguishible negative impact on nature and the land-
scape can be wholly (avoidance) or partially (miaation) prevented. These include particularly
structural measures (e.g. tunnels, green bridgessageways, guide facilities), and measures for the
protection against temporary endangerment of natndethe landscape (e.g. fencing in, protection of
bodies of water and single trees, or protectivatpig in the context of the construction procedure)

On-site, in-kind compensation measures

This type of compensation refers to conservatiah landscape care measures suited to restoring the
negatively impacted functions and structures ofrtatural balance in the same functional manner, or
which provide for the restoration or landscape appate new creation of the landscape quality.
However, this does not fundamentally mean the idahte-creation of the same structures.

Offsetting measures

Offsetting measures are conservation and landszagemeasures which become necessary if in-kind
compensation is not possible. Offsetting measuhesild be capable of restoring in an equivalent
manner the functions and structures of the nahakince destroyed by the project, or of ensurieg th

restoration or the landscape-appropriate new creafi the quality of the landscape.
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Design measures

The landscape-appropriate greening and incorparaficuch artificial structures as embankment are-
as, motorway interchanges, median strips, shouldiersvatering basins, and/or noise protection fa-
cilities are referred to as design measures, inelsrag the vegetation elements of such ancillargsare

of roadways have no compensatory effect. Measwressde the scope of care and maintenance which
provide a considerable contribution to landscag@@piate restoration and new creation (e.g. plant-
ing of trees and shrubs on embankment areas atdrchange areas) generally serve as compensation
and/or offsetting measures for the affected fumstiof the landscape quality. Measures which do not
provide any landscape-appropriate restoration @r creation, and the only purpose of which is to
provide greening for the route (e.g. the seedingrdscape lawns in de-watering basins, or thengree
ing of median strips) are purely design measurbes& measures are to be considered part of the op-
eration area of the project, and do not assumecampensatory function for the quality of the land-
scape.

The preparation of a balance sheet of impacts esults of measures for their avoidance, minimiza-
tion and compensation is the important step insttfeeme in Fig. 4.2. Such a balance sheet is neces-
sary for the ascertainment of impacts remainingraftl measures have been fulfilled and all densio
made concerning the efficiency of measures on impatigation regulation and, in general, on its
permissibility and hence on the legality of a pcbje

Is the form or utilization of land

to be changed? No impact

Yes

Can the changes significantly change the
efficiency of the natural balance or the No impact
quality of the landscape?

Yes

Is the change a regular form of agricultural,

silvicultural or fishing use? No impact

o

z

Avoidable negative impacts
Can negative impacts be avoided? HYes|— must be avoided
No impact

No

— - Reducible negative impacts
Can negative impacts be reduced must be minimized

el 5
to the admissible level? The impact is permissible

o

z

Negative impacts must be compensated
in-kind/on-site

The impact is permissible

Can the remaining significant negative
impacts be compensated in-kind/on-site?

H
@
0

H

N

Do the interests of the conservation of natu-
re and care for the landscape have priority fHYes The impact is not permissible
over the interests in favour of an impact?

No

Negative impacts must be offset
out-of-kincl/off-site

The impact is permissible

Can the remaining significant negative
impacts be offset out-of-kind/off-site?

i
@
0

No

The impactis permissible on condition that

The project developer must make a compensation payment to the responsible nature conservation
authority, which shall be used to improve the condition of nature and the landscape

Fig. 4.3: Sequence of examination and legal resfili:pact MitigationRegulation [87, p. 4].
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It should be noted that monetary compensation neayded only as an exception. In any case, com-
pensation fees are spent on out-of-kind/off-sitisedf, when full compensation of impacts has not
been achieved within the framework of the propgz@ject. In Germany, this problem is often solved
by using an available offset measure from a «poblecompensation areas and measures (see Section
4.14).

The decision on the necessity for compensatiomied@rmination of its type and efficiency, and oa th
permissibility of an impact is based on the schem@wn in Fig. 4.3. Decision-making is carried out
step-by-step. First, the possibility of impact alance is ascertained. If that is not possible exaf

the technical specific characteristics of the mrpjan attempt is made to minimize these impacts to
the permissible level. If the impacts remain siigiaifit after such measures, measures of compensation
are developed. If it becomes clear that not allaotp can be compensated completely or partially,
chosen choice must be made: what is more impditanhe public interest — the need for the realiza-
tion of the project, or the interest in nature @wation. If nature protection takes priority, tjnen-
posed project is considered impermissible. Othexwo$sets are developed. If not all impacts can be
changed, approval of the project with monetary cemsation may be permissiblbe with targeted
equivalent environmental improvement at anothes. dihis is the same offsetting, but is organized
differently.

A number of assessments should be made for thdogenent of nature protection measures at each
stage of the OVOS. A short list of such assessnaamdstheir main tasks are given in Table 4.1. The
most important questions, each of which requiresamswer at each stage under consideration, are
shown in Fig. 4.4. The manner of problem definitaomd of reaching solutions are shownTible

A.2, Appendix 1.1 A detailed description of all assessments peréorrat different stages of the
OVOS and during the development of the nature ptiote measures (Impact Mitigation Regulation)
is provided in the next sections. It is necessarpdint out that the selection of methods for asses
ment should take into account the interests gpadticipants of the project coordination. Thesernt
ests are listed iable A.3, Appendix 1.1.

Table 4.1
Substantive methodological task complexes of Impétgation Regulation in Germany [4]. 68]

Task complexes Goal and purpose of the evaluatiocegs

Ascertainment of the situation | Evaluation of the impact area, with the goal of diféerentiation of the sig-
Ascertainment and evaluation phificance of values and functional characteristics:
the efficiency and functionality « as the basis for the evaluation of the impacts@rison of the situation
of the natural balance and the as a reference situation (initial or target sit@ai

landscape quality « as the basis for the justification of avoidance snees

Estimate of effect Evaluation of the changes caused by the impadfsegproject, as a compo-

Ascertainment and evaluation phent of the forecast/estimation of the impacts

the effects expected from the with regard to type and extent/intensity (relevance

project and from the compensgs \ith regard to correspondence with normative gaals principles of the

tion measures Nature Conservation Act, or local environmentahpiag

Evaluation of site-specific and construction-engiieg-related avoidance

options

Evaluation of the improvements (upgrades) causetidgompensation

measures

» with regard to type and extent/intensity (relevgnce

» with regard to correspondence with normative gaald principles of the
Nature Conservation Act, or local environmentahpiag

Compensation determination | Evaluation of upgrades caused by compensation mesagromponent of
Evaluation in the context of de-| forecast and estimation of effects)
termination of type (qualitative | « with respect to contribution to upgrade of valuefionality

equivalence) and scope (quanti- « eyaluation of equivalents of functions accordingyjee and scope (equiva-
tative equivalence) of negative lence)

impacts and compensation
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1. Impact determination

Is an impact present?
Which projects, project segments or aspects constitute changes in the form or use
of plots of land under the law?
Which negative impacts or intensities of impact will be sig-nificant or permanent under the law

2. Determination of the efficiency of the natural balance and the quality of the landscape
(ascer-tainment and assessment of the existing condition and forecast of the impact)

How should the efficiency of the natural balance and the quality of the landscape
be ascertained and assessed?

Which model of the natural balance and of landscape quality should be selected
in which cases?

How can the significant negative impacts of a project be ascertained / forecast?

‘ 3. Avoidance / Minimization ‘

Can the project be prevented?
Can the negative impacts of the project be fully or partially avoided (minimized)?
Which measures would be proportionate?

‘ 4. Determination of compensation (in-kind/on-site) ‘

Which negative impacts can generally be compensated in-kind/on-site or not?

Which compromise goals can be obtained in which quality, orcler of magnitucle {extent),
within which period of time and over which course of time, in order to compensate significant
negative impacts on-site?

Where must appropriate plots of land be available in sufficient size?

Which measures should be carried out, and when, in order to be likely to achieve the goals?

‘ 5. Balancing of interests ‘

What value should be used in orcler to balance the interests of nature and of the landscape
on the one hand, and other interests of the project on the other?

‘ 6. Determination of offset (out-of-kind/off-site) ‘

Which offset goals can be attained in which quality, order of magnitude (scope), within which
period of time and over which course of time, in order to compensate significant negative
impacts out-of-kind/off-site ?

Where must appropriate plots of land be available in sufficient size?

Which measures should be carriec out, and when, in order to be likely to achieve the goals?

‘ 7. Determination of the amount of compensation payments ‘

How can the amount of compensation payments to be rendered by the project cdeveloper
he deter-mined in case of impacts which cannot be fully compensated, either on or off-site,
in accordance with the law?

‘ 8. The balance of effects ‘

How can the balancing of impacts, prevention and compensation (on-site or, where
necessary, off-site) be carried out?

Fig. 4.4:Works steps, points for decision and essentiabis$9, p. 11].

4.2. Delimitation of the area to be studied

The area under study is delimited in such a way dhiaptions of expected negative environmental
impacts of a project could be fully consideredpace.

The following characteristics are taken into coasadion in the delimitation of the area under study

» Sizes of effect areas with project related impaantduding significant negative ones

» Spatial relationships of the affected functionghef environmental assets, including those for the
planning of compensation measures

e Manners of input and distribution of harmful emiss

* Potentially affected specially protected areas.

The following structural elements are identifiedtba area under study (see Fig. 4.5).
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Project site

Impact area

pES——

Fig. 4.5. Structural
elements of the area
for the proposed pro-

ject[72, p. 57].

Effect area

Compensation area

Project site — The project site refers to the area of landeased directly for the project (site, route,
etc.). At the project site, the functions and valoéthe natural balance and of the quality ofl&meal-
scape will be directly impacted by the projectaa®sult of its construction activities and fa@kt It

is the point of origin for all negative impacts sad by facilities, construction activities and @per
tions. The project site, with any alternative saesl options, is defined in the project description

Impact area— The impact area is the area with significarpermanent negative damage due to facil-
ities, construction and operations. It thus encasea the project site and, depending on the type of
project, any adjacent or distant areas which magflexted. Therefore, an analysis of the negative
impacts to be caused by a project is essentialdlmiting its area of impact. These impacts shdndd
categorized according to the significance or daratf their effects for the efficiency of the natur
balance and of the landscape quality.

Effect area— The effect area encompasses the entire areiah\project related negative impacts
may have an effect. It generally extends beyondrtipact area, i.e. the area in which significant or
permanent negative impacts are to be expected.

The effect area is usually defined in such a way ithoutlines the territory within which negatieé
fects on specific functions of the environmentaless are expected. Depending on the size and specif
ic characteristics of these effects, one or sevavaks can be determined, e.g. along the road (Fig.
4.6).

\ Dissemination
of the impact
Polluted area

Area of the landscape
most sensitive to pollutants

E Pollution risk area

Fig. 4.6. Delimitation of effect
and impact areas [58, p. 8].
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Effect areas are delimited on the basis of theifstigmce of effect factors, taking into consideoati
the susceptibility of environmental assets. Thegefid is necessary to justify the susceptibiligyd,
if it is not stipulated by industry standards (Seetion 4.4.2).

Compensation area— The compensation area is the area for which eosgtion and offset measures
are to be provided. It may extend beyond the aftbarrea, particularly in the case of so-called «com
pensation pool solutions.

4.3. Ascertainment and assessment of impact factors
4.3.1. Ascertainment of single impacts

All impact factors are ascertained at the stagesajéct realization, in the context of its tectatiand
technological components:

¢ Impacts caused bgonstruction related technological processemst construction sites (preparato-
ry measures, construction of sites, installatiotreohnical equipment, etc.).

* Impacts caused hyroject construction. Usually these impacts are irreversible and piensis

* Impacts caused bgnaintenance of facilities (removal of wastes, water and enesgpply, dis-
charges and emissions of harmful substances ietertiironment under normal and under emer-
gency conditions, electromagnetic and radiatiorssion, etc.);

* Impacts caused by the shutdown of facilities, sgbeet reclamation, and ultimate disposal of
industrial wastes (utilization and recycling).

Environmental assets and their functions, whicha#fiected by these factors, are also determined. Im
pact factors vary depending on the type of actiiiyamples of impact factors for different types of
activity and environmental assets affected by thesrshown immables A.4& A.5, Appendix 1.2.

The lists of impact factors given in these tablesret complete. However, they describe these ifacto
as the most common. Such lists appear to be usefloé preliminary analysis of impacts, and are the
basis for the control these impacts in accordarnite tive OVOS specifications by any participant of
the project accompaniment. Impact factors for aergpes of activity are given in greater detanis i
[24] in Appendix 2.4 (Table 11.2.12 — Mining, Table2.14 — Railway construction, and Table 11.2.15
— Road construction).

4.3.2. Ascertainment of cumulative impacts

Cumulative impacts are impacts resulted from chamgeised by past, present or reasonably predicted
future activities which accompany the proposedqmioand enhance its environmental impact. Syner-
gic impacts emerge as a result of the combineagifieation of single impacts. The list of major-cu
mulative impacts is given in Table 4.2, and theyillustrated inTable A.8, Appendix 1.2

As cumulative impacts usually affect several envinental assets, they are described in terms of the
assessment of the relationship between these §Ssetson 4.4).

4.3.3. Assessment of impact factors

Each factor revealed is assessed from

e The scope, frequency and persistence of the impact
» lts radius or effect area
« The intensity of the impact and of the changeslitlikely cause within this radius or area.

Examples of possible assessment techniques of gbthese characteristics are givenTables A.5,
A.6 and A.7, Appendix 1.2.

Table 4.2
Major types of cumulative impacts [61, p. 274]
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Impact type

Description of impact

Example

Total temporal impacts

Persistent or repeated impacts (effects occy
sequentially)

tJncontrolled waste dumping on
shores of lakes and rivers

Total spatial impacts

Impacts are distributed such that their radii
intersect

Separation of biotopes due to rq
network construction

Interaction of combinations

Simultaneous effects of many sources withi
one environment

nEmissions into atmosphere from
many sources

Time-shift impacts

Persistent, slow manifestation of impact con
sequences

Damage to forests, carcinogenig
processes

Impacts remote from the ar
of their occurence

clanpact consequences manifested far from t
point of their causal source

hBams, transfer of emission impu
rities in atmosphere

Trigger or threshold impact

Sudden initiation of environmental processe
that significantly change the behaviour of th

$Vash-out of heavy metals after
edepletion of the absorption capa

system ty of soils

Multi-environmental or multi-system impacts

ga'ccompanied by long-term changes in natu le

Unexpected structural chan
es

EIffect of increased carbon dioxi
al o :
eémission on the global climate

systems
. Ancillary and subsequent effects of the initiaRoad construction causing devel-
Induced impacts ; ; .
action opment of residential areas

4.4. Description and assessment of environmental as  sets and their functions

4.4.1. Accounting of certain assets and their funicins

Only the following environmental assets are congidén the assessment of compensation for signifi-
cant negative impacts:

Flora and fauna

Soils, including the geological environment
Ground and surface waters

Air and the climate, and

The landscape.

This list is shorter than the list of environmerdakets used for general impact assessment indaccor
ance with the OVOS. Such components as «humankind»«cultural and other material resources»
have been excluded from the list, as the impacb® tipem are compensated in another ways than the
impacts upon environmental assets.

Another step in the OVOS investigation processiésdescription (inventory) and assessment of these
assets and their functions. They are performedheéncontext of forecast of effects and impacts. All
important functions of the enumerated assets &entato consideration. Certain functions used in
the description and assessment are shown in Tahlé4nore complete list of criteria is givenTia-

ble A.9, Appendix 1.3

4.4.2. Assessment of certain assets and their furosts

Thesignificance (value)f a function is usually assessed for a concresetaSometimes the category
susceptibilityis assessed for certain functions and impact faclithe evaluation system of criteria is
developed for the assessment of these categories.

The following technology is used for the assessméenvironmental assets. A step assessment scale
is developed for each criterion having qualitatbrenumerical values for each step, e.g. low value —
Step lll, medium value — Step Il and high valuetepS. The number of such steps depends on the
number and availability of information: the mordailed and reliable this information is, the greate
number of steps can be assigned. There is no heegyer, to strive for extra specification. In igal

3 to 5 steps are enough.
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Table 4.3
Functions for describing the efficiency of the matipalance and the landscape quality [70, pp.54-3

Species and communities

Functions for species and habitats

Legally protected rare and endangered biotopespades

Special habitat functions

Minimum areas, networking functions (habitats, jghtiabitats, stepping-stone habitats)

Landscape quality

The function of experiencing nature
Visual, acoustical, tactile and other structural &mctional spatial prerequisites for experienamagure and the
landscape, and for recreation

The function of documentation and information

Evidence of natural and landscape history, e.4asmi other geological particularities; culturaidiscapes, etc.

Soil

Buffering and filtration function

Retention of liquid or gaseous immissions intosbi

Sink and storage functions for GO

Infiltration function

Permeability of soils and soil surfaces for theherging of groundwater
Erosion protection function

Protection of the fertile topsoil from water or wiBrosion

Soil dampness, vegetation coverage, slope inatinatlimatic influences, etc.
Biotic yield function

Natural yield capacity of the soil as a basis fe production of biomass and sustainable use &gémeration
of healthy food crops, with reduction to a minimofradditional energy input
Habitat function

The soil as a habitat for plants and animals, andhie development of biotopes

Water

Groundwater recharging function

Groundwater recharging quantities, and qualitynfiftrating water

Groundwater protection function

Protection of aquifers and bodies of groundwatemfpollution and «excessive» withdrawal

Covering strata, soil types, etc.

Surface water protection function

Protection of the water quality and quantity offaoebodies of water (including as basis of life anditstfor
animals and plants)

Retention function

Water retention «in the field», and through thenteiance and expansion of retention spaces adiéaci

Climate/Air

Bioclimatic compensation function

Thermic components: Overheating in metropolitamsi@nd areas with high degrees of impervious cgeera
Physical components: Generation and transfer af aotl clean air.

Immission protection function

Protection from air pollution of all kinds

Vegetation as a filter for polluted air, air poHats, climatic effects

Criteria can be assigned on the basis of two [piesi

* Individual selection of criteria for each step loé tassessment scale
» Selection of universal criteria similar for all g

The realization of the first principle means a refiee description of the state of the asset to lwitsc
particular value is to correspond. The comparisbthe real situation with these references at a con
crete site allows referring the value of the aredlyasset to this or that step. Such an approach pro
vides the possibility to assess the situation tgpuhich is very important for preliminary impaas-
sessments. At the same time, it is impossiblevestigate separate functions of the asset. An ebeamp
of similar assessment for the asset «Air and chmaising a five-step scale is given in Table 4.4. A
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similar example of the assessment for all assétg) asthree-step scale with the differentiationhivit
the step, is given ifable A.10, Appendix 1.3

Table 4.4
Evaluation framework for the protected asset «Camair» [77, p. 23]

Classification Evaluation criteria

» Cold air corridors relevant for residential areas
» Steep inclines near residential areas (> 5°, drkeline)

Level A . ) L ) o
very high » Areas which are particularly active in terms ofaciaair and/or the bio-climate (e.g. forests,
large orchard meadow complexes)
» Climate protection forest, immission protectionefsir
» Cold air generation areas relevant for human haditginclines of 2° to 5°, or 3.5 to 8.5%
incline; cold air formed there can flow directlytarresidential areas, or is collected by way|of
cold air corridors, and thus passed into resideat&as)
Level B . : ; ) . . ) .
high » All other cold air corridors (i.e., those not dilgaelevant to residential areas); areas active

in terms of clean air and/or the bio-climate (small forests, scattered orchard meadow
complexes)
» Protective planting

» Cold air generation areas with low incline (coldgeneration areas not relevant to residential
Level C areas)

medium » Areas in which neither significant cold or fresh@éneration is provided, nor in which sig-
nificant air pollution exists

Level D » Areas with little pollution of clean air or the wlate, e.g. residential areas with significant

low greenery
Level E » Areas with major pollution of clean air and/or tienate, which affects adjoining areas, e.g.
very low industrial areas polluting commercial areas T

Another approach is more universal. It allows ailied analysis of certain functions of the asset, a
signing similar criteria for all assets at eaclpstef the assessment. Moreover, the number of steps
may be arbitrary, which allows the use of developetria for other projects. An example of a five-
step scale assessment of universal criteria ob#iset «Landscape quality» is givenTiable A.11,
Appendix 1.3 The principles of biotope assessment and an deaofiphe use of these principles are
given inTable A.12, Appendix 1.3

The susceptibility of environmental assets andrtheictions with regard to consequences resulted
from a proposed project at various stages of atization (e.g. noise pollution, emissions of harmf
substances, ground work, etc.) is determined withénframework of the analysis of the territoryeTh
data obtained are the basis for delimitation ohamith a high density of conflicts which should be
avoided if possible.

The impact of any environmental asset, e.g. poltubf the atmosphere, soil and water, changes in
water levels or the microclimate, the emergencéasfier effects, or the fragmentation of territory,
may affect the function of all assets. Therefarés necessary to determine the susceptibilityamhe
asset to this impact factor for a forecast of intpathe classification of susceptibility resultsrfr the
type of affected functions with regard to the imfactor under consideration.

For example, determination of the level of susddff of a groundwaters aquifer to pollution by
harmful substances (an impact factor) is basethemndiationship between the occurrence depth sf thi
aquifer to the permeability level of overlying lageThe latter have low susceptibility at deep occu
rence of groundwater with well isolating overlagpifn case of shallow aquifer with no overlap, its
susceptibility is high.

A specific susceptibility scale for each environta¢asset to the impact factors is determined.

4.4.3. Accounting of asset relationships

35



4. Recommendations for assessment of environmiempaicts and development of measures for their avaie
and compensation

Besides the assessment of certain environmentatisaasd their functions, it is necessary to take in
consideration the relationships of these functiithin and between certain environmental assets of
their ecosystem. Such an assessment is carrigd thwee steps:

» Accounting of relationship for each environmentdet,
* Asset accounting of relationships,
» Accounting of impact transfer from one asset totlaeo

Detailed description of these stages is given 4}, [2ppendix 2.4, Table 1.2.16, 11.2.18 — 11.2.20is
important to point out the practical aspect of artimg of protected asset relationships.

The majority of certain functions of the environmare realised in combination with several asdets.
general, it is possible to distinguish an assetafmoncrete function with which it is connected; de
pends on, to a greater extent, or maximally affétiere is no necessity to estimate this functam f
all assets in which it is ascertained and with Wwhids connected. It is enough to assess the ifamct
only for a concrete asset. Figure 4.7 shows reiahips between assets and their certain functiods a
those assets are shown for which it is enoughdesssa concrete function.

Protected asset

Function

(selection) Species and Ground and

biotopes S Climate and air Landscape

Habitat function

Habitat network
function

Biotic yield function

Biotope development
function

Archival function

Groundwater
protection function

Retention function

Bioclimatic
compensating
function

Immission
protection function

il
1

Aesthetic function
(experiencing nature
and the landscape)

Recreational function
(landscape related
recreation)

.]] The bar shows which protected assets are important in ascertaining and describing the various functions

The dot marks the assignment of the functions to the respective protected asset necessary or logical
for reasons of planning practice

Fig. 4.7: Relationships between protected assetshenfunctions of nature and the landscape
[45, p. 134].

4.5. Forecast of the impacts of environmental asset s and their functions

36



4. Recommendations for assessment of environmiempaicts and development of measures for their avaie
and compensation

The forecast of impacts is based on the resulthefanalysis and assessment of impact factors and
state of certain environmental assets and theatims.

The main input characteristics for forecast arefotlewing:

* The intensity of the impact on the analysed envirental asset analysed, and its functions and
forecast for the assessment of impacts

» The significance (value) of the environmental asseiysed, and its functions

* The susceptibility of the environmental asset asedy and its functions

* The description of an effect area or areas, inolydheir assessment in categories of susceptibility
and significance (value).

The forecast is based on a comparison of intengit;pact on the analysed asset or its functiod, an
its susceptibility or significance (value). Thedwracteristics are expressed in certain gradestof e
mation described in Sections 4.3 and 4.4. The levghpacts is considered to be higher at thoss sit
in the impact area where the highest intensityhif impact corresponds to the highest suscepyibilit
or significance of the environmental asset analyseds functions. The accuracy and objectivityaof
forecast depends on the estimation scales, i.aoenprecisely and objectively they have been devel-
oped.

To compare the intensity of impact on the asselyaed, or its function/susceptibility or signifiozm
(value), matrices are used, in which these indizescombined. The principle of construction of such
matrices is shown in Fig. 4.8.

o Estimation Value

Value criteria "
of an asset or scale of cletermination _

. . value of an asset or Forecast matrix of

its function o . . .

criteria its function impact of an asset
¢ ‘L 4, or its function

# Criterion 1 —{# Scale 1 High .
# Criterion 2 > » Scale 2 1
¢ Criterion 3 > # Scale 3 = Medium O

....... NN @ OO
¢ Criterion N > & Scale N Low Q . . . |:|
# Criterion 1 # Scale 1 High . Q . D I:‘
» Criterion 2 ¢ Scale 2 O D D I:'
#» Criterion 3 # Scale 3 = Medium O
# Criterion N ¢ Scale N Low O

£ 1 t

Criteria of Estimation Determination

load factors scale of of load level on
of a proposed load an asset or

project criteria its function

Fig. 4.8. Forecast matrix of the impact on the emmental asset or its function.

Values of susceptibility or significance (valueg aanged from estimation criteria. The same priecip
is used for ranking intensity of load resulted frimpact factors. The intensity of impact will beyhi

er, for example, at a high level of load and a higlue of the function. If the load and value are,|
insignificant impact is expected. In this case, iarix is symmetrical. In principle, dependingtbe
specific characteristics of the proposed projectan be asymmetrical. For example, if the function
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value is high, the impact will be recognized asgigant, regardless of load level. However, the us
of such asymmetrical matrices must be justified.

Four different methodological approaches are usddrecast impacts, depending on the types of im-
pact and the conditions under which the particplaject is to be realized. The description of these
approaches is given ifable A.13, Appendix 1.4

4.6. Ascertainment of significant negative impacts

Compensation measures are developed for those tisnpéich remain after the implementation of
avoidance and minimization measures, and whicltansidered significant and persistent. The crite-
ria according to which impacts ascertained as altre$ forecast regarding certain environmental as-
sets and their functions are shown below, refeiwate category under consideration [47, p. 9890,
126].

Soill

Impacts upon the functions of the soil and its pdajs chemical or biological characteristics are al
ways to be considered significant if:

¢ The soil functions are completely removed.

« Certain soil determining factors and charactesstauch as the water balance, the structure and
the nutrient content are drastically changed, ab dahchange in the soil development must be ex-
pected.

« These functions and/or the characteristics of ik ase fundamentally changed in a negative
manner. Hence, the removal of the body of theawil subsequent impervious coverage is gener-
ally a significant impact.

* The content of heavy metals and organic contamgénanhcreased above the natural, geogenically
determined level.

e Occurrences of plant and animal species of thee/bavels IlI-Il are to be affected

« Biotopes of Value Levels llI-Il will be destroyedy lihe mining process, or damaged due to
changes in the groundwater level, emissions ofetiag of forest stands.

Groundwater
Impacts upon the new formation of groundwater areet considered significant if:

* Impervious coverage and anthropogenically transhtion of the landscape considerably reduce
the rate of local new groundwater formation.

« Groundwater withdrawal causes the site and liviogditions for plants and animals, particularly
of the soil, to be changed in such a way that gipn and soil development changes occur.

e Groundwater flow conditions are considerably affdctand as a result, the site and living condi-
tions of plants and animals are changed, or thieafxgroundwater to the surface, e.g. in source
areas, is considerably changed.

e The groundwater quality is impacted in such a weat the physical, chemical or biological char-
acteristics of the groundwater diverge considerdhiyn the natural, geogenically determined
guality, and if as a result the site and living ditions of plants and animals are changed.

» Opencast mining may have significant impacts orgtieeindwater.

Surface water
Impacts upon surface waters are to be considegedisant if:

¢ They are completely removed.

* Their characteristic structures are considerabingkd, or the flow conditions and the runoff pro-
cess are negatively affected.

* The physical, chemical or biological characterstat water diverge negatively from the initial
conditions, and as a result, the site and livingdttions of plants and animals are negatively
changed.
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* The landscape scenery is negatively affected.

An increase in surface water runoff is consideigdicant if as a result the whole runoff situatics
increased, or that of a surface body of water cabesetained in any other near-natural manner.

Climate/Air
Impacts are to be considered significant if:

« Overbuilding, removal of vegetation cover and stianges, particularly due to impervious cover-
age, destroy or considerably change meso-climatia@icro-climatic functions.

e The functionality of spaces or corridors suitalibe &ir exchange is considerably reduced, and
their beneficial effects for functionally assocthtarget areas can no longer be fully provided.

« Traffic-related air pollution changes consideratilg air quality parameters, so that functions of
the natural balance or the landscape quality seasio air pollution emissions, such as low-
nutrient biotope types or areas with limited aicleange, are drastically changed.

Animals, plants and their habitats

Impacts affecting animals, plants and their habitae to be considered significant if habitat anttf
tional areas in which the species communities tmetepreviously been strongly degraded are nega-
tively changed, or value determining species angldpment potentials, particularly characteristic
site factors, are negatively affected.

Impacts are to be considered persistent if speciggical species communities cannot be restared t
their former population density per unit area withiperiod of five years after termination of atern
vention caused by road building. Habitat mosaitsriependent in terms of time, space and function,
which are generally target systems in the referemea on the bases of concrete conservationist and
landscape maintenance goals, particularly accordirthe goal statements of the Landscape Plan for
the preservation or development of habitats, cabeatestored to their original functional structure
during such a five-year period.

Species and biotopes

Impacts affecting species and biotopes are to bsidered significant if:

e occurrences of plant and animal species of thed/akyels llI-1l are to be affected

« biotopes of Value Levels llI-Il will be destroyed the mining process, or damaged due to chang-
es in the groundwater level, emissions or therfglof forest stands.

Landscape quality
Impacts affecting landscape quality are to be cmred significant if:

e Structural/aesthetic qualities and values are aptigenically transformed or reduced.

« The function of elements, structures or parts eflimdscape which provide cultural-historical and
or historical information, symbolic content suchsamse of identity or identification possibilities,
and sites for recreational and leisure time usecansiderably reduced, disturbed or destroyed, so
that the changes evoke negative feelings for arageeobserver open-minded to the beauty of a
landscape.

« In the context of the recreational value of thedkoape and its recreational functions the level of
the evaluation of the pre-intervention conditiors teeen considerably increased by traffic noise
pollution, i.e. arithmetically by at least 2 dB (A}his does not preclude the possibility of cages i
which a lesser increase in the evaluation level aisy result in significant impact.

« Accessibility is reduced because paths importankaitdscape related recreation are removed and
connections are interrupted.

* Impacts affecting landscape quality are to be cmred significant if the areas of Value Level Il
are degraded to Value Level ll, or if areas of \éalevel Il are degraded to Value Level I.

Tables A.14and A15 give examples of the use of the criteria menticaiealve for the construction of
roads and other linear structures.
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4.7. Development of impact avoidance and minimizati  on measures

The development of such measures is aimed at awedaf significant negative impacts or their min-
imization to permissible level. It is necessaryistinguish between avoidance of impacts in theoff
and impact areas.

In the effect areajt is necessary to strive to avoid, or at leastimize all impacts. Impact avoidance
and minimization measures in this area are impléateat the stage of project approval at the expense
of its changes. If it is impossible to change thksign of an investment project due to certain $jgeci
features, measures are developed which are imptedheturing the stages of project realization —
construction and maintenance, appropriate to th@mmmental asset and its impacted functions. The
main principles of development o such measurepraject approval or its realization are listed belo
[88, pp. 13-14].

Planning

* Non-consumption of areas of particular importararenfaiture conservation and landscape man-
agement; decision in favour of the route leastaaiifrom a conservationist point of view

e Parallel routing to existing lines and structures

« Protection of near-natural habitats and landscbgreents, occurrences of endangered species,
soil and surface formations of natural or cultdmiglorical significance, and areas and components
of characteristic value for the landscape, fromaeahand disturbance by relocation or route shift

e Limitation of the construction area

» Construction of underground segments and layingnderground cables with avoidance or limita-
tion of intrusion into groundwater and groundwadsvering (e.g. at excavation sites in groundwa-
ter dependent biotopes, installation of clay drgiaystem)

< Orientation of building foundations extending i@ groundwater body in line with the ground-
water flow direction, to prevent groundwater backup

* Planting of vegetation for protection of forestpesed by power line cuts.

Execution

« Implementation of certain measures (such as lagaticly, earth-moving work, construction work)
outside of sensitive periods for certain species

« Restriction of the effects of construction openaside.g., securing of habitats, trees or sites from
vehicular traffic or damage); consideration of tjudelines for the protection of trees and shrubs
in the area of construction

e For underground cables, preference for closed naotgin

« For underground cables in groundwater-dependeritatdypes, usually no groundwater lowering
during the growing season

« Avoidance of the introduction of non-native topsoil

e Appropriate temporary storage of topsoil, and moagfe on areas valuable for nature conservation

e Storage and replacement of soils separated byit@mabsubsoil, to permit restoration of the orig-
inal soil structure

* Loosening up of compacted areas after completighetonstruction process

« Careful disposal of wastes, materials, etc., @ivenpletion of the construction process

* Transplanting valuable vegetation stands

» Labelling of the overhead lines according to tlaesof the art, in order to avoid animal losses due
to collision.

In the impact areain the area with project facilities and theirragtructure, avoidance is first of all
realised mainly by means of the optimization of ¢ite selection for a proposed project. Such optimi
zation is carried out at the OVOS site selectiaget seeking the project location with the lowesel
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of ecological risk. Any remaining significant neigatimpacts as a result of the direct effect must b
compensated.

The most significant difficulties arise when andstor seeks changes in the stipulations made in the
initial project in order to balance the interestsiature conservation. These changes require ceampro
mise solutions and can be developed in three megotobns:

e The principal alternatives of the proposed profjemrn the viewpoint of nature conservation
* Reduction of the proposed project scope
e Selection of other environmentally reasonable $aethe proposed project.

Examples of measures on avoidance of impacts fahra@e directions are given ifable A.16, Ap-
pendix 1.6

Table A.17, Appendix 1.6gives examples of the avoidance of impacts upoiows environmental
assets that are common for all types of the aigs/itwhereadable A.18, Appendix 1.6presents
measures on avoidance of certain types of impacts.

Examples of measures on avoidance for certain tgp#d®e activity are given ifiable A.19, Appen-
dix 1.6 (road construction)?A.20 (construction of railways)A.21 (mining), A.22 (laying of oil- and
gas- pipeline)A.23 (housing plans and their development), an@ldhle A.38, Appendix 1.7

4.8. Development of impact compensation measures
4.8.1. General procedure of compensation measurew#opment

The derivation of concrete compensation and offsgitneasures for the restoration of the negative
impacts upon the balance of nature and the landsmpaglity is carried out on the basis of:

e The goals and principles of conservation and lamglscare, and the precepts of landscape plan-
ning derived from it, or from other regional conssionist goals;

« The requirements of species protection;

e The concept of project-related measures;

e The compensability of impact.

The sequence of steps for the development of cosapien measures is shown in Fig. 4.9. Before
concrete development of measures, their concepit$h@ngoal of the entire project are stipulatece Th

measures developed are to correspond to naturervation goals established for this area within the
framework for territorial projects at any leveltlfere are no such projects for a concrete aregp#i

of the measure is to be derived from the generairegrotection goals. An exemplary list of such
goals is shown iffable A.24, Appendix 1.7

Ascertainment of Assessment of the landscape Evaluation of the
the significant plans and species conservation efficiency and
impacts within the||| programmes, particularly with functionality within the
reference areas regard to goals and measures reference areas
| |
¥ ¢
Derivation of structures Conservationist model with
and functions with feedback to the species
restoration priority protection requirements
A 4 # Y

Development of possible project related goals and concepts of measures for
the landscape, the affected functions and the impacted species

Coordination with the authorities to be involved

Derivation of types of measures
Ascertainment of the spatial connections within & outside of the reference areas
Coordination with the authorities to be involved
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Fig. 4.9. Work steps for the derivation of the gaafl the compensation scheme, and for the imple-
mentation of suitable types of compensation [438)}.

As soon as the programme of the measures and &bk aje ascertained, certain compensation
measures and suitable areas for their implementatie selected according to the scheme shown in

Fig. 4.10.

Which functions will be significantly/permanently
affected by the impact?

¥

Which measures will permit
functions to be restored?

¥ ¥
Compensation possible via standard measures Compensation not possible
via standard measures

Selections of standard measures suitable from
a conservationist point of view; extensive care
measures if possible

¥
Are the necessary site-related preconditions

present in the natural area concerned?

| Selection of suitable areas/development areas ‘

Impacts cannot be compen-
sated, or cannot be completely
compensated

h 4

| Are areas available to the required extent? }—)@
Is the necessary care ensured over

the long term?

Ascertainment of the baseline condlition
of the areas under consideration,
and also of reference areas

¥

Selection of areas according to location, size,
shape and potential

¥

Coordination of the standard measures
and development goals with the site-related,
regional pecu-liarities and overarching
conservationist goals

Y

Development of differentiated descriptions
of measures

Fig. 4.10. Selection of measures and areas for ensgtion [81, p. 103].
Only areas which will require upgrading and areatd@ of being upgraded can be considered for

compensation and offsetting measures. These prigicmzdare met if they can be upgraded to a con-
dition which can be categorized as ecologicaliyhbighan the baseline condition.
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In the process of the derivation of compensatiah @fifsetting measures for the negatively impacted
functions and structures, it is necessary to take account the respective baseline situationhi®f t
areas impacted and of the potential compensateasd?9, pp. 71-72].

Criteria regarding the baseline situation of araasgpacted, prior to the impact:

« Significance of the areas concerned

e The sensitivity toward the impact factors of thadduilding project
« The type, intensity, the spatial scope and duraifche impact, and
e The restorability of structures/functions over time

Criteria for the assessment of potential compensadireas, for the purpose of a development fore-
cast;

* Availability of suitable site factors, donor popiitens, etc.

» Upgradability of the area in which the measur®ibe¢ implemented

* Functional and spatial connections between the eosgiion area and the adjacent structures/
functions, and exchange and interactive relatigrsshiith neighbouring habitats.

The type and scope of the measures are determitgedcamparison of the affected area with the area
of the supposed compensation.

Guidelines for the derivation of compensation affdaiting measures

* The type and scope of compensation and offsettiegsnres are to be justified case-by-case, both
spatially and functionally.

e The scope of compensation and offsetting meassreetermined on the basis of the type and
scope of negative impacts, the losses of structamdsfunctions, and the possibility of upgrading
through compensation and offsetting measures.

* The possibility of the multiple effectiveness ofngmensation and offsetting measures for various
functional impacts, or also so-called multifuncedrompensation for negatively impacted func-
tions of the balance of nature and of landscapéitgquehich are relevant for planning, should be
examined.

» With regard to landscape quality, the question kEhbe addressed as to which measures deter-
mine the characteristic structural principles andragement patterns of the landscape negatively
impacted, and to which extent these measures et ko a restoration or new creation of the af-
fected landscape area.

» The possible upgrading through compensation/offgetineasures should be represented on the
basis of the baseline situation of the areas usethé measure.

» The required scope of compensation for the restoraf the effectiveness and functionality is to
be justified in a comprehensive manner.

More detailed requirements for the ascertainmenmefsures for certain environmental assets are
given inTable A.25, Appendix 1.7

Production-integrated measures

So called production-integrated measures for aljually used areas have the goal of achieving im-
provements of biotopes and habitats by means diegbpse concepts (e.g. extensification of agricul-
tural use, renunciation of ploughing to a dept26fcm, or doubling of the space between rows of
crops), without removing these areas from productifroduction-integrated measures are only suita-
ble as compensation measures if they result irifgignt upgrading of the balance of nature andfor o

improvements for certain species.

Multifunctional compensation

In the context of ascertainment of the situatitwe, functions of the balance of nature are firsalbf

separated according to the protected assets tdliny refer, so as to be able to recombine them on
the measure side, if possible on one and the sasaeoch measure implementation. In the context of
measure planning, the question should generallgXaenined whether the measures for the biotope
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structures impacted will also compensate multi-fiomally for the negative impacts upon the refer-
ence areas for animal species, for abiotic naagséts, and for the quality of the landscape. Elesnp
of potentially multifunctional compensation and sefting measures are shown in TaBl&6, Ap-
pendix 1.7.

Specific characteristics of the development of cengation measures and approaches for their im-
plementation are shown Trables A.27 and A.28, Appendix 1.7/respectively.

The interim programme of compensation measureslags® on the basis of stipulated principles is
specified taking into consideration other measwed supplemented by follow-up care measures
(Section 4. 8. 6) and control of its effectivenéSsction 4.12). Such an interim programme is shown
in Table A.29, Appendix 1.7

4.8.2. Standards for the selection of compensati@nd offsetting measureg83, pp. 20-21]

Standards for the description of compensation mesu

¢ Type and content of measures

» Clear definition of the target condition, with theesumed required development duration

» Biotope/use type at the outset

e Location of measure, with map

* Scope of measures

e Pointin time and duration of the implementatiomufasures

e Care and development measures required to achievarget condition (information on duration,
points in time and any intervals of the respectiare steps)

« Identification of party responsible for the care

* Manner in which the area is to be secured

Standards for the suitability and the acceptability the compensation measures
Basic requirements

« High probability of success for actual implemermatand permanence

* Permanent effective supervision of the areas meuigirtvided

» Selection of areas on which the natural balancetlaaduality of the landscape can be upgraded,
and require upgrading

« Basic suitability of site conditions with regardthe goals of the compensation measures

* No «dual occupancy» of areas which have already bhsed for compensation measures for other
impacts

* No use of areas which could be significantly impddby planned or foreseeable projects, even if
such impacts upon the area would only be indirect

* «Rehabilitation measures» such as ammunition clearar toxic site rehabilitation are generally
excluded

« No crediting of protected area certification (apeatection only); land in protected areas can be
used if it can be ecologically upgraded, and thatlal be useful from a conservationist viewpoint

Functional requirements

Compensation measures require in-kind restoratfaimen functions and values existing prior to the
impact, in a close functional context. That doesmean that the identical restoration is requitad,
rather that the essential functions which the laags previously fulfilled must also be able to bk f
filled in the future. This is as a rule possiblghé same or similar elements are restored. The mor
important the lost function is, the closer the tietasship of the compensation measures to the afflect
functions must be in order to be able to be couatedn-site in-kind compensation.

For offsetting measures, the functional relatiopshilooser. Nonetheless, offsetting measures dhoul
have as close as possible an approximation toritezia of on-site in-kind compensation, and the ef
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fectiveness and functionality of nature and thel&mape should be restored in a similarly equivalent
manner.

Spatial requirements

For recognition as on-site in-kind compensationsuess, a close spatial relationship to the impacts
be compensated is necessary. Only those measurée cacognized which affect the space in which
the significant negative impacts are to occur. Meas in the direct impact area of operationally
caused negative impacts will not be recognized.s&rere considered landscaping measures which
may in exceptional cases be recognized as compams$at negative impacts on the appearance of the
landscape. For offsetting measures, the spat@ioakhip is looser. This compensation can beegrri
out at a greater distance and in a different mannesff-site/out-of-kind». In any case, a spatiah-
nection between the impact and the compensatias aneist exist, e.g., within the same natural spa-
tial region.

Time related requirements

In order to achieve recognition as on-site/in-kowmpensation measures, the functions and values
impacted upon must be able to develop effectivelyheir pre-impact quality within 25 years. Any
measures which will require a longer period of tiane to be considered offsetting.

The implementation of compensation and offsettirgasures should begin simultaneously with the
initiation of the impacting project, at the lateahd should be concluded by the time that progct i
completed, in order to minimize the so-called «tamg effect». This requirement refers to the tech-
nical implementation of compensation measures drdllow-up care. Depending on the goal of the
particular measure, the development and maintenzareemay require a longer period of time.

If negative impacts upon sensitive functions, sastbreeding losses for bird species, are expected,
compensation and offsetting measures may be negesgn prior to or during the implementation of
the impact.

The «time-lag» effect

In the case of compensation measures carried dytabthe time of the impact or thereafter, tempo-
rary compensation deficits up to the achievemertheftarget condition may occur. This «time lag»
between the impact and the compensation measuuddsb® kept as short as possible. If there is none-
theless a time delay, this must be taken into atciwuthe implementation and measurement of the
compensation and offsetting measure, by the adopfieemporary measures to minimize the tempo-
rary negative impacts, or by increasing the scdgbheomeasure. In that way, the remaining ecoldgica
deficit of the compensation area, which still regsifurther development, with respect to the ingxhct
area can be compensated. The additional compemsatijoirement is calculated according to the du-
ration of the delay occurring since the establispeitht in time of implementation, in relation toeth
development time required to complete achievemgtiteotarget condition of the measure.

Example. In the authorization certificate, the pilag of a hedge has been stipulated as compensation
for the loss of field groves. The planting shousd/é been carried out at the beginning of the impact
Due to a delay in provision of the required compdios areas, the implementation of the measure has
been delayed by five years. With reference to aurasd development duration of 20 years until
achievement of the target condition of the hedge,five-year delay corresponds to a proportionate
period of 25%. Accordingly, the time lag is to benpensated for by increasing the scope of the
measure by 25%. If the necessary area is not alailan offset payment for the additionally reqdire
measure is to be paid.

Requirements on the extent of the area

As a rule, significant negative impacts are to pensated on an area at least as large as thetimpa
ed area.

The scope of the compensation depends on:

* The type and extent of impacted functions and wahienature and the landscape
* The baseline condition of the compensation areahigher its ecological value, the greater the
area
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» The upgrading attainable through biotic and abiotgasures

* Whether all impacted functions can be compensatethe same area, and whether this makes
sense from a conservationist point of view

« The time of implementation; early measures are reffieient, and can thus result in a reduction
of the required area

e The period of time necessary for achieving thediadgvelopment goal.

4.8.3. Compensation or offsetting measures?

The definition of these types of compensation messis given in Section 4.1. The main differences
between them are in the requirement for gheservation of functional and spatial relationshsgor
compensation measures, and the possibility of r@ste within a short period of time (usually no
more than 25 years for these measures). The pegwamof territorial relationships can be visually
exemplified.

A territory with two landscape meadows was provifl@dthe construction: a meadow with wild fruit
trees over 30 years old and a ploughed field. Tg@ficance of these sites is assessed at thesfiegt

of the development of compensation measures higiser for the orchard meadow — Category Il and
for the ploughed field — Category | (Fig. 4.11).

Orchard meadow with
. Stand of trees < 30 years

Fig. 4.11. Determination of
compensation measures. Step
1. Categorization of the plan-
ning area prior to construction.
Areas with different signifi-
cance for natural balance and
landscape scenery [41, p. 10].

Farmland

Medium significance
(Category Il)

Evaluation

Low significance

(Category I)

In the second step, the level of effect seriousiesssessed. For example, one part of the site con
struction is occupied by more buildings than anotfie assess this site occupancy index, a two-step
scale is used. The threshold value, including ivipes coverage, is 0.35 of the total area. A higher
level of effect is determined for compact constinrcplanning (Fig. 4.12).

Planning

Residential construction
with a site occupancy
index of < 0,35

Fig. 4.12. Determination of N
. Residential

Compensatlon measures. Ste Construcﬂon

2. Categorization of the plan-| with a site

. - occupancy
ning area according to the |ingex of > 0.35
planning. Areas with different
levels of seriousness of inter-

vention (degree of impervious

Medium

High (Type A
Seriousness of\ on (Type A) (Type B)

intervention \
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coverage and degree of use) [41, p. 11].

The intensity of impacts is assessed in the theg,dy overlapping the plan of the evaluationhaf t
state and the building scheme (Fig. 4.13). Sineepthn calls for use of the entire area for comstru
tion, all impacts are considered significant, anid hecessary to compensate the area proportlgnate
to the degree of impact.

Areas with different significance for Areas with different levels of

natural balance and landscape scenery seriousness of intervention
(from Step 1) (from Step 2)

Degree of intensity \
of impacts A

Fig. 4.13. Determination of compensation meas\8tp 3. Process of derivation of impact intensities
(see Table 4.5) [41, p. 12].

One of the methods for determining the proportityétvel used to assess the compensation scope is
a method of compensation factors (see Section 4.83ale is used to establish a relationship betwee
the intensity of impacts, the significance of theaalost, and the compensation factors (Table 4.5).
The area required for compensation is determinechiiiplication of an appropriate coefficient by a
lost area of a certain type.

Table 4.5
Matrix for establishing compensation factors [411 8]

Areas of varying gravity of impact

Type A Type B
High degree of Low to medium de-
Areas of various significance for the natural bataand the impervious coverage|  gree of impervious
and/or use coverage and/or use

quality of the landscape

Established Site occu- Established Site occu
pancy index of >0.35| pancy index of <0.35,

or corresponding or corresponding
gravity of impact gravity of impact
Category |
Areas of low significance
» Farmland Al Bl
 Intensively used pastureland, intensively caredgfeen
spaces 0.3-0.6 0.2-0.5

» Streams placed in pipelines
» Cleared out farming landscapes
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Category Il
Areas of medium significance:
» Primary afforestation, or forests not appropriatéhe site

 Isolated groups of trees, field groves, hedgessanden All Bl
pathways
» Species-rich or extensively used pastureland 0.8-1.0 0.5-0.8

» Floodplain sites
» Existing village edge areas with established gstarc-
tures

Table 4.5 (Continuation)

Category llI
Areas of high significance:
» Near-naturally structured, site appropriate foresth a
high share of locally native tree species

» Older shrub and hedge landscapes, species-ricét fiowe - Alll B Il
gins
» Naturally or near-naturally river sections 1.0-3.0 1.0-3.0
» Spaces which provide for climate regulation ofledtare-
as

» Traditional cultural landscapes with cultural-higtal
land-use forms

After the ascertainment of the scope of compensatidype of compensation measures is selected —
either a compensation or an offsetting measuréigncase, the selection depends on specific charac
teristics of the construction, and the selectioa site of the required size within the constructoea.

If this choice is possible, compensation measuresl@veloped for this impact area (Fig. 4.14).

Planned construction

Fig. 4.14. Determination of
compensation measures. Vari-
ant 1. Compensation on the

building site [41, p. 16].

Planned construction with
compensation on the building
site (in-kind/on-site)

Planned construction

Planned construction
with compensation
(in-kind/on-site)
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Fig. 4.15. Determination of compensation measiwasgant 2. Compensation on other sites covered
by the local development plan, for example, plaptirgreen margin around the estate
[41, p. 16].

If it is impossible to find the required areas, eypiate areas directly adjacent to the impact area
selected. In this case, it is necessary, firsindoease the significance level of these areassawhnd,
to take measures to enable the restoration ofdastional relationships (Fig. 4.15).

If it is impossible to find vacant areas that met requirements of functional and territorial tiela-
ships (Section 4.8.2), offsetting measures areémphted outside the impact area, but under similar
environmental conditions (Fig. 4.16).

Planned construction Fig. 4.16. Determination of

compensation measures. Vari-
ant 3. Out-of-kind/off-site off-
\ N\ . \ Compensation set outside the building zone
! ' (out-of-kind/off-site) (Out-of-kind/off-site compen-
sationon another site, for ex-
ample, transformation of an

: . 7 intensively used meadow into
AN J\\ woodland or into a low-
N > nutrient meadow}1, p. 17].

Planned construction with compensation (out-of-kind/off-site)

The selection of compensation or offset measurgsents on the possibilities of impact restoration
for a certain period of time is determined from theation of this period. The recovery period de-
pends on how long society can wait for the resaflsompensation, i.e. improvement of the ecological
situation which will have deteriorated due to thiej@ct implementation. In Germany, this term is 25
years. Approximate terms of recovery of certainsgstems or biotope types and related possibilities
of their compensation or offsetting measures arergin Table 4.6.

Examples for determination of compensation measdrigskind/on-site or out-of-kind/off-site — are
given inTable A.30, Appendix 1.7

4.8.4. On-site/in-kind compensation measurd62, pp. 58-59; 89, p. 49; 90, p. 128]

An in-kind restoration of impacted functions (otesén-kind compensation measure) is necessary if
the following three conditions have been met.

The compensation measure must be:

» Appropriatefor the support of local goals of conservation Emtiscape care
* Implementableandeffectivein the near future; and
» Compatible with the principle giroportionality.

Appropriateness

The in-kind restoration of impacted functions mastrespond to the local and regional goals of con-

servation and landscape care, which are as aaidl@bwn in the landscape plan and/or the landscape
framework plan, and have already been describetkrpmned by proposals for measures. In addition

to the existing plans, it is necessary to consibdercurrent planning processes, programmes and tar-
gets of the nature protection authorities. Wittsthprocedures, it can be ensured that the selerted

as will in fact be those requiring upgrading, sattbn these areas a concrete requirement for upgrad
INng measures exists, from a conservationist pdimteav.
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Rapid realizability and effectiveness
With regard to these factors, a number of aspeetsignificant:

1. First of all, the areas must be «upgradableh weispect to the particular functions. Throughithe
plementation of appropriate measures, a higherevetindition must be achievable. For this purpose,
the areas must also be development capable, imeisit have suitable site conditions for the rapi r
toration of the respective function/s. For examitles very advantageous to choose the same tyfpes o
sites as compensation areas, in terms of watalirmdkand nutrient content, as the areas affecyed b
the impact.
Table 4.6
Development times for ecosystems and biotope typessibilities of compensation (on-site and/or
offsetting) [72, pp. 169, 225]

Develop-
ment time, Eco-systems and/or biotope types
years
Compensable biotope types. Development times <25aye
 Short-life ruderal vegetation
<5 » Pioneer stages of sandy low-nutrient grasslanayretry sandy low-nutrient grassland, e.g|,

in sand quarries
» Eutrophic and/or species-poor, structure-poor éich

» Most manifestations of acidic soil shrubbery anddes
5-15 » Nitrophilic high forb fields
» Long-lasting ruderal fields

» Species-rich high forb fields,
» Shrubbery on fallow land

15-25 » Relatively species-poor secondary sandy low-nutigeassland and semi-dry grassland
» Pioneer forests
Only offsettable biotope types. Development times$2150 years
» Vegetation of secondary oligotrophic and mesotrogtanding bodies of water, species-poor
25 _ 50 sedge reeds

e Species-rich, strongly structured ditches and @eek
» Broom heaths on fallow land

e Quaking bogs and other land-forming ecosystemsanding bodies of water (species-poor
examples)

50-80 » Certain manifestations of thermophilic shrubbery,

50-150 |+ Species-rich meadows, mown twice annually

» Certain manifestations of open bog woods rich inifesous trees and birch, on drained bog
secondary growth

w

2. It is also important that the areas not pregdrglof high value, since then, on the one hangrag

ing would be difficult and second, the danger woendst that a compensation measure could result in
worsening of the situation for certain functionsdahence itself constitute an impact (examples:
placement of a seepage depression for the suppoaveogroundwater formation in a valuable damp

meadow; planting of trees/shrubs to enhance theaappce of the landscape in a low-nutrient mead-
ow the preservation of which is important from aservationist point of view).

3. Moreover, the success of such a restoration uneanust be relatively certain. The sense of a
measure can, e.g., be considered uncertain iféhiedyof time elapsing until it will become effeai

is very great, i.e., rapid restoration is not poigsi«Rapid» means a period of 25 years at a marimu
so that compensation measures must provide a ctamglalization of the impacted functions after 25
years of the latest. Accordingly, negative impagisn functions caused by a project which will have
a development period of more than 25 years musbbsidered non-compensable from the outset.

Proportionality

Measures meet the requirements of proportiondlitya expense for in-kind restoration of the impact
ed functions is not disproportionately great witkpgect to the effects to be attained in that way.
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Compensability of significant negative impacts upspecies and biotic communities

Compensation cannot be achieved unless the bidimes affected by the impact can be restored
within a reasonable period of time within the anéaoncerned. Moreover, resettlement by the species
and biotic communities involved must be possibltinithat period of time.

The biotope types are distinguished accordingeddhowing criteria:
Site-related restorability:

« Difficult or impossible to restore

« Restorable with average cost and effort, or withpde design measures at the appropriate places
* Easy to restore.

Time-related restorability:

* Cannot be restored within a reasonable periodr ti

« Time required for restorability depends on concoftaracteristics of the area, and must there-fore
be examined on a case-by-case basis

* Restorable within a reasonable period of time.

In the case of biotope types for which the timeunegl for restorability must be examined on a case-
by-case basis, the following matters must be takiEnaccount:

« One and the same biotope type may be restorablariaus speeds, depending on site conditions,
location in the space, and other characteristics.

* For characteristic biotope type complexes, lengtbyelopment time periods are generally re-
quired. Many organisms are, in their life cyclespendent upon precisely such biotope complex-
es.

« In certain cases, locally typical concentrationgauities of biotope types must be taken into ac-
count with particularly shorter or longer developrperiods.

The resettlement conditions for the affected seai®d biotic communities must generally be ascer-
tained in each particular case and evaluated itegbrHere, the following criteria must be taketoin
account

e Size of the compensation areas

« Minimum areas for the affected species/biotic comities

« Specific suitability of the habitats

« Proximity and accessibility of dissemination-caabbpulations of the respective species

« Possibilities for the establishment of species

* Degree of endangerment of the species.

The occurrence of specialized species in a biowpéen based on a long historical developmetht ric
in tradition. If the concrete population becomesrex in a certain biotope, resettlement will ofteot

be able to succeed. At least in the case of plashtasmimal species of the categories «threatendd wit
extinction» and «strongly endangered», resettlewemigenerally be considered unlikely. The same is
true in the case of a concentration of endanggredias.

A number of conditions have been identified whiichitl the compensabilities of certain environmen-
tal assets.

Species and biotopes
Significant impacts are especially nhon-compenskble

« Occurrences of plant and animal species of ValuelLil are affected, and the affected species
cannot be maintained in the respective populaiize and/or

* Restoration or new creation of the affected biottypes of Value Levels Ill & Il is not possible
with the same characteristics and sizes over tltbumeterm (i.e. up to 25 years)

Soil

In case of the excavation of soil of Value Levél o compensation is generally possible. In theeca
of soil of Value Level ll, a case-by-case examioratis necessary to determine whether the soil func-
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tion can be restored in a similar or equivalent mesnin particular, the previous pollution loadtioé
soil must be taken into account.

Groundwater

In areas of special significance, compensatiorttferimpact can generally only be partially provided
(in case of change in the groundwater supply). Qtkgative impacts are not compensable.

Landscape quality

Compensation can be achieved if it is possibletttmrathe same value level over the medium term
(i.e., up to 25 years) after restoration or langdecappropriate new creation.

Examples of compensation measures are givdialie A.31, Appendix 1.7

4.8.5. Compensation of impacts on specially protesd natural areas[78, pp. 1-2]

In case of the impact on specially protected nhtaneas and landscapes, compensation measures are
selected according to the scheme shown in Fig- 4.17

Impact on an area of special significance for a protected asset

Is functional compen-
sation possible in

the spatial context @

of the impact area?
¥ ¥

lyes| |Is functional compensation possib-
le with no close spatial connection{ no |
with the impact area?

| 4
méﬂ Is protected asset-related

compensation possible
(i.e., within the context of the _)@
v v protected asset af-fected)?

. : L 2 \ 4
Do swt;@:scgg;gt%nsatlon yes Is compensation oriented
- toward a different protected

asset possible?
?

C°m§§;‘§ﬁ}g°”‘3 Offsetting is possible

Compensation
is not possible

Fig. 4.17. Selection of compensation measures paainon specially protected natural areas.

As the first step, a possibility of complete comgetion of the entire impacted structure in close sp
tial connection with the impact area is examinégduth a possibility exists and there is an aréa-su
ble as compensation, this is then implemented as-kimd/on-site measure. If there is no such a pos
sibility, the possibility of out-of-kind/off-siteampensation (offset) is examined:

« Complete compensation of the entire affected siraavithout close spatial connection

« Asset-by-asset compensation only within the afféeteset at any place

« Asset compensation at any place where an assetidiffrom the affected one is restored, but
also with the protected status.

If none of the enumerated possibilities can beazed] the compensation is considered impossibkk, an
the impact impermissible. Compensation in monetargns is not applied to the specially protected
areas.

Examples for the ascertainment of the type and scepof compensation measures for impacts in
areas of special significance for certain protectedssets
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Example 1

The planning area consists entirely of low-nutrigriassland of a medium level site. The protected
asset Plants/animals is claimed to be of spedaiffiance because of its habitat and species @rote
tion functions. By contrast, the protected assetk W/ater, Climate and Landscape quality/recreatio
have medium-level functional characteristics, arel feence protected assets of only general signifi-
cance. Accordingly, the compensation is to be &dfikéor the former protected asset, as follows:

1st Step:Functional compensation (e.g. impact upon thethedof meadow breeders)
— Compensation through support for the habitat dendi of meadow breeders in the spatial context
of the impact area

2nd Step:lf functionally impossible in the spatial context
— Functional offset without close spatial connection

3rd Step:If functionally impossible (e.g. lack of suitaldesa)
— Protected-asset-based offset (i.e. within theedraf the protected asset Plants/animals), e.g. by
supporting open-country species

4th Step:(fourth step non-applicable, since it can gengrdadl assumed that the impact upon the pro-
tected asset Plants/animals can be compensated thithcontext of that protected asset).

After the types of mitigation and compensation rmeas have been justified and established by oral
arguments, the quantification of the scope of messtollows, based on offsetting calculation of-val
ue levels and areas. The previous selection ofildeitmeasures ensures that lost quality is not com-
pensated by higher quantities. A purely quantieatipproach is not acceptable.

Possibly, the measures will (in this case) faitéonpensate subsidiary impacts on the other pratecte
assets, or at least may not do so fully. In thaecadditional measures will be necessary.

Example 2

The planning area consists entirely of a farm fidlde protected asset Plants/animals is claiméxd to
of low significance, while the protected assetsdsmape quality/recreation and Climate have medium
functional characteristics, and are thus proteesskts of only general significance. By contrdme, t
protected assets Soil and Water are of specialfis@nce. Accordingly, the compensation is to be
oriented toward the latter two protected asset&)lksvs:

1st Step:Functional compensation (e.g. impact on the sod €ield with a high filtration/buffering
capacity, and high recharging of groundwater (sesignificance), and simultaneously weakly de-
veloped functions for the protected asset Plants&s (low significance).

— Compensation by support for the corresponding tfans, e.g. by improvement of filtra-
tion/buffering capacity of soil (impervious coveeagemoval of previously similarly efficient soilne
thus some simultaneous increase of groundwateargicty, or placement of upper soil material on
soil of low or medium functional efficiency)

2nd Step Functionally impossible in the spatial context
— Functional offset without close spatial connection

3rd Step:If functionally impossible (e.g. lack of suitaldeca)
— Protected-asset-based offset; measures to bedeoadiinclude the following:

e Impervious coverage removal (buildings, roads,paaiks, etc.)

« Erosion protection measures such as installatigratective strips on steep inclines to reduce the
length of the slope

« Application of upper soil on eroded or functionallgeak soil (provided this does not affect other
protected assets)

« Deep loosening of severely compacted soil (e.gnéorconstruction sites, car-parks)

* Roof greening (generally a mitigation measure)

« Transformation of farmland into grassland on exgesites (soils prone to soil-plogging; water-
logged or floodplain soils).
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4th Step:If protected-asset-based compensation is imp@ssibl

— Offset for a different protected asset (e.g., planting of a hedge or opening of a reinforced source);
the extent of area for the measure can be ascedtagrbally/argumentatively, or via monetary evalu-
ation.

4.8.6. Care of compensation measures

Care measures are required in order to achiev@rserve the goals of any compensation measure.
Such care is carried out at the following stagethefmeasure:

» During development, up to the achievement of thed gbthe measure goal
« During functioning, after achievement of the goiaihe measure.

The goal of care during development is the contiguncrease of the value of the compensation area
up to the target. Figure 4.18 shows the schemateldpment of a compensation measure for the
transformation of farmland into dry grassland.

Develop- /

Dry grassland
Succes-

sion

ment
Develop- care
ment
Estab- care
lishment
Compen-~| Ccare

sation
measure

Farmland

o) 0 6 ® 0 e Years

Pre-com-| Increase in value and effectiveness through |
I I I T I
pensa- Succession
tion valug || Measure Care and care

Fig. 4.18. Measures for increasing the value anéldping the effectiveness of compensation and
offsetting measures. Example: From farmland togiasslands [69, p. 73].

These measures are to be described with the faipimformation [83, p. 31]:

¢ On the categorization into follow-up, developmemd anaintenance care measures

¢ On the likely duration and frequency of care

* Regarding maintenance care: a stipulation is ootgptable if it is appropriate to the normal care
of a plot of land, not oriented toward its economnidity (e.g. sporadic mowing of dry meadows,
trimming of hedges or trees)

« Regarding the planned performers of care measures

* Regarding care to economic use (e.g. extensivegimowing):

e The stipulation of such care is to be limited tmaximum of 25 years if it is to be implemented by
a private party.

Examples of the follow-up care of the compensatiasures are given ifable A.32, Appendix

1.7, and examples of similar measures are showrabie A.33, Appendix 1.7

4.8.7. Integration of compensation measures in pragtion and cooperation of parties
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In the case of production-integrated measuresppéoalue improvements are achieved on agricul-
turally used land by means of appropriate farmirgghmds, without removing the areas from agricul-
tural use.

Such integration, as well as the development amdlementation of compensation measures, is to be
realized by the cooperation of all parties involedhe planned project. Moreover, more possibkfiti
emerge for the solution of problems associated thighrealization of planned compensation measure.
The advantages of cooperation and its possibleibatibn to the solution of these problems, and the
upgrading of the environmental situation are schmally shown in Fig. 4.19.

Implementation problems Contribution of the cooperative effort

— Improvement
Lack of acceptance for the plan 1« T;ﬂ\gsa"?gac;f # Early consideration for interests of those affected

dueto ||® Possibilities for negotiation and codetermination

increased # Economic advantages and/or avoidance of

Lack of available land areas < acceptance economic disadvantages (assumption of care
and operational tasks)

Improvement

* Improved acceptance, increased willingness
to assume care and operational tasks

# Measures integrated into the operation
# New income possibilities

Permanent maintenance / care
of the measures

A

Lack of a professional -~ 4
conservationist goal concept

Facilitated selection of spatially-functionally
suitable measures

A

Appropriateness of the measures

Fig: 4.19. Contribution of cooperation to the smntof the problems of implementation of the Impact
Mitigation Regulation (German: Eingriffsregelungp| MB 29, p. 5].

The main problems in the implementation of the lotgdditigation Regulation are lack of available
land areas, and the necessity for long-term catbeotlevelopment and functioning of compensation
measures. These problems are solved automatiaaifiygdincorporation of the measures into produc-
tion on condition that an owner of the productignegs to fulfil them, and understands the techrolog
ical and economic benefits of such a cooperatitortefrigure 4.20 shows the advantages of coopera-
tion between an investor of the proposed projengtare conservation agency and farmers into whose
activity compensation measures can be incorporated.

The following list provides a selection of prodoctiintegrated measures [49, MB 34, pp. 1-2]:
Measures on farmland (retention of farming use)

Soil management measures

Soil management with deadlines stipulations

* Powerless farming

e Gentle farming with mulch tilling

» Fallowness during periods of high biological adti\ispring and autumn); tillage, if possible, only
during the summer (July/August)

» Fallow periods through the cultivation of perenmadps with no mechanical tillage

* No herbicide use.

Fallow fields

* Abandonment of use of the field (fallow)
¢ Permanent fallows
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» Use extensification after intentional nutrient inmpashment

Inter-cropping

e Introduction of organic substances (inter-croppsigedded green material)
< Crop sequence with lengthy soil coverage

< Creation of long-term soil coverage by seedingntihg or mulching.

Project developer: Conservation of nature:

¢ Promotion of acceptance of the plan * Increased acceptance of the Impact Mitigation

* Improvement of the availability of compensation Regulation and of nature conservation measures
areas, facilitation of their provision  The incorporation of compensation measures

¢ Timely determination of the party required to into a strategy of nature conservation measures
carry out the compensation and offset measures ¢ mplementation of the measures in accordance
to be stipulated for plan approval with the strategy by means of improved availabi-

# Facilitated implementation of the compensation lity of land areas, determination of the party res-
measures to be stipulated for plan approval ponsible for implementation, and assurance of

& Assurance of long-term care and development long-term care and de-velopment measures
measures  Contribution to care of the cultural landscape by

* Acceleration of the plan approval procedure by means of appropriate management of farmland,
means of early conflict resolution with regard to and care measures incorporated into the opera-
selection of areas and measures tional procedure

Agriculture:

® Possibility for codetermination in the selection of areas

* Protection of particularly valuable agricultural land areas

* Consideration for existing agricultural and operational structures
* Full utilization of the agricultural machine park

¢ Integration with compensation measures into the agricultural
production process (production-integrated measures)

* Consideration for maintenance performance in the context of
implementation of compensation measures

® Calculable operational income through conclusion of long-term
maintenance contracts

Fig: 4.20: Advantages of cooperation from the pointiew of project developers, the nature conser-
vation authority, and farmers [49, MB 29, p. 3].

Marginal strips of fields

» Conservation-appropriate use of farm fields and theége strips to protect field biotic communi-
ties.

Measures on farmland (transition to other uses)

» Transition from farmland to extensive grasslandnfreal of mown material, soil impoverishment)

» Use transition after intentional nutrient impovangent

» Creation of strips at the edges of fields and aloodjes of water.

Measures on grassland

« All-year extensification of grassland without tilimitation on use by mowing or pasturing

e Use of grassland with time limitation

« Abandonment of use of grassland (fallow).

Conservation-appropriate management of other biettypes

» Special management principles for low-nutrient neeegland dry heaths

e Special management principles for wet meadows, daaths and sedge reeds

* New planting and maintenance of existing fruit tstnds.

Additional examples on compensation measures givAppendix 1.7 are listed below:

* General measures for impact compensations of ditefunctions of the environment resulting
from certain effects Fables A.34andA.35;
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* Special compensation measures for various envirotahassets Fable A.36
» Examples of typical measures or types of land uffieescompensation sitesl-able A.37,
» Examples of compensation measures for differeresyys activity:

— for road construction Fable A.38

— for linear constructions on different land3able A.39,

— for mining —Table A.40.

4.9. Approaches to compensation ascertainment

There are four approaches to compensation asaagainwhich are listed in Table 4.7.
Table 4.7
Procedures/approaches for compensation ascertdifdem. 198]

Designation Designation refers to

» The basis for the judgement (biotope types)

Biotope value method » The value equivalent (biotope value) upon whichabeounting is based

Compensation area factors « The existence of a benchmark value for the areavalg@nt upon which com-
pensation ascertainment is based (multiplier aoyat

Creation cost approach » The formation of an equivalent for the ascertainnoénthe scope of compensa
tion and accounting on the basis of the cost oftkasure

Oral/planning-oriented ar- | « The form of presentation of the facts of the maitéso called descriptive)
gumentative procedure and/or the value expression of an evaluation

» The procedure/form of derivation and/or justificatifor the need for compen-
sation

Each of these approaches has its own limiting d¢mmdi for application. The selection of any ap-
proach depends on the concrete situation that sabheempact and on the detailed assessment of the
state of the affected and compensation areas. i$hefladvantages and disadvantages of these ap-
proaches given in Table 4.8 provides degree of atijip the selection.

These approaches allow the ascertainment of corapenscope related to biotopes, if restoration of
their affected functions occurs no time-lag. If tiieme-lag» effect is expected, the scope of compen
sation increases, or additional measures are atgui{Section 4.9.5).

Table 4.8
Advantages and disadvantages of various approacloesnpensation ascertainment
[72, p. 218; 73, p. 104]

Advantages | Disadvantages

Approaches related to biotope value

« Possibility of legalization within the framework| ¢ Functional and spatial relationships are insuffitie

of regulation documents assessed because only certain biotopes of theoenvemt
« Possibility of using existing data on biotope val-are analysed

ue or justification of this value within the frame- | * Impossibility of assessing linear or point impacts;
work of a certain project * Impossibility of taking into account impacts of ati¢

» Relative simplicity and availability for under- | components

standing by non-professionals, positive apprecia-+ Possibility of using approaches only in those cag®sn
tion of the public impacts result in reduction of the value

 Possibility of visual presentation of characteris- ¢ Linear calculation of biotope value is insufficignjus-
tics complicated for understanding, e.g., impact | tified

duration, development period of compensation | « Different scales and criteria of assessment are fase
measure, environmental value of the affected ardascertainment of compensation scope.

compensation areas, etc.

Approaches related to compensation area coefficient

« Possibility of unifying an approach for different « Little freedom of action and absence of possibtiity
projects based on development of standard com-take into account concrete specific characteristiche
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pensation factors for a concrete area project using standard compensation factors
* Possibility of justifying own compensation fac-| ¢ Insufficient justification of standard compensatfan-
tors for a concrete project tors for large areas

« High reliability of developments from the view-| ¢« Unfitness for assessment of measure scope usisetoff
point of nature protection agencies and possibilifyting measure

of getting fast results. » Danger of negligent treatment of spatial functiomedé-
tionships

Table 4.8 (Continuation)

Advantages | Disadvantages

Approaches related to costs of measure implementati

« High flexibility in planning and implementation
of compensation measures

« Possibility of avoiding insufficiently justified
relationships between the biotope value and arep
the compensated area is ascertained via cost ed
alent

+ Evidence of the result justified by the lowest co

« if the assessment is carried out without connadtican
assessment of nature protection value, theredmpth-
tion to violate the principle of impact avoidanaeg., loss
of biotopes with high nature protection value, tbstora-
%%n of which would be cheaper than avoidancehis t
S(iase, it is necessary to correct the planned grojec

Approaches of planning-orientedlogic argumentation

« High flexibility in the development of a certain | « High demands to the development without standard
project methods

» Possibility of providing an assessment of all sufs Impossibility of method standardisation and danger
ficient functions of the environment and their rela obtaining differing results because of high sulbyégt of

tionships assessments

* Well-ascertained relationship between impact | « Significant dependence of the result on the pridess-
and compensation ism of a project developer

« Legal assurance in case of understandable ands Danger of subjectivity of the results at weak logficic-
convincing arguments turing of arguments

« There is no need to use assessment without sfrictMajor efforts for coordination and verification tife
methodological justification results by interested agencies

4.9.1. The biotope value approach

The main assessment parameter in the methodssofjithiip is the biotope value prior to the impact
expressed in points according to a certain scdle.iotope value is assessed at one of the stdges o
OVOS (Section 4.4). Assessment by different metlisdmsed on the comparison of the biotope val-
ue Cy with one or several characteristics prior to thpact:

e Cy — biotope value after the impact
e Cr—value of compensation measure (value is theafadhle measure)
¢ Cc - value of the compensation area prior to the oreasplementation.

The timeTc. needed for restoration of environmental functiand its productivity up to the planned
level is also taken into consideration. The restomas considered to last no longer than a cenpain
riod Ty, 25 years for the majority of biotope types. Thdiat of environment productivity is not ap-
parent until after a longer period. This deficitasbe compensated by an additional compensation or
offsetting area, in order to ensure that the prodiic remain unchanged after the impact during the
restoration periodc. The compensation area increases on comparisbntivét of the impacted site:
the more significant the impact and the longer#storation period are, the larger the affected axe

General principles for ascertainment of compensaiea are as follows.

Fig. 4.21.A.As a result of an impact on an area of high vatle,latter decreases by more than one
step (in this case, two steps). Depending on timepeasation area value, the following options are
then possible:
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The value of the compensation area is low, ansl ffoissible to raise it up to the level lost in the
impact area (by two steps). In this case, the cosgten area is to be no smaller than the impact
area

The value of the compensation area is medium, taisdmpossible to increase it by two steps. In
this case, the value of this area increases bgtape and its area increases by comparison with the
impact area.

Fig. 4.21.B.The value of the aredecreases by one step because of the impact. Dagendthe val-
ue of the compensation area, the following optiamspossible:

The value of the compensation area is the sanmeeagtue of the impacted area after the impact,
and it is possible to raise it up to the level losthe impacted area. In this case, the compeansati
area is to be no smaller than the impacted area.

The value of the compensation area is low. Fordiseoration of the lost value, it is necessary to
raise it by two steps: the area of the compensaiiencan thus be decreased compared with the
impacted site.

Fig. 4.21.C.The value of the impact area is medium and, aswatref the impact, is reduced by one
step. Depending on the value of the compensatiea, dine following options are possible:

level

Value

The value of the compensation area is low, ansl fioissible to raise it by one step up to the level
lost at the impact site. In this case, the comp@nsarea is to be no smaller than the impact area.
Or, if the value at the compensation sites is ieee by 2 steps, the compensation area is reduced;
The value of the compensation area is medium.ahsevis to be increased by one step, otherwise
the compensation does not occur and the area abthpensation site is to be no smaller than the
impact area.
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Below are the schemes of the ascertainment of ridee @f impact compensation at various stages of
the proposed project [adapted according to 7220p-208].

Ascertainment of impact compensation area duringpdoitation of facilities
Calculation from value difference of the impactab®fore and after the impact

The following calculation scheme is the simplegirapch used for ascertainment of the compensation
areaFc:

T
Fe=F [ﬂCV —CN)GTL, atTc > 25 years and
0

Fe=F EQCV —CN) atTc < 25 years,
whereF, is the area of the affected site.

The scheme allows the assessment of real losst® afalue of the environmental assets and their
functions. The time level, is set for long-term persistent effects to elimentte deficit of the envi-
ronmental productivity. Such an approach is reaslenfor ascertainment of the compensation scope
at the expected time of <25 years. If the perioccahpensation measure is longer, the offsetting
measure is necessary.

Example

Area of the impact site , ha Fo=1

Value of a biotope prior to the impact, points Cvy=3

Value of a biotope after the impact, points Cn = Oa(lct?i:)ntic))lsg)a loss of Fe = 1[(3— O) G‘;%) =36
Expected time of biotope restoration, years Tc=30

Area needed for compensation, ha F.=3.6

Calculations from value difference of the impactamfter the impact and after implementation of
compensation measures

This approach is used mainly for compensation nreasuhen the aim goal can be achieved very rap-
idly (Te<Ty), but long-term follow-up care is necessary tcspree the state achieved. The calculation
is inferred from the formula:

Cr-Cy T T, —T,
2 Ty Ty
Example
Area of the impact site, ha Fo=1

Value of a biotope after the impact, points Cu=1 3-1 10 5-10
Value of compensation measure, points Cr= Fc = 1EET D]Z'—S + (3—1) } =16

Expected time for biotope restoration, years | Tc = 10 25

Area needed for compensation, ha Fc=3.6

Calculations taking into account the value of congagion area before and after measure implemen-
tation

The values of the compensation site before and tiiéemeasure are used in this scheme as calculated
parameters. The scheme takes into account theabelia value which, during the restoration period,
evolves at the compensation site in comparison thghost value at the impact site. The calculation
are inferred from the formula:

k.
£ =, oy o K
Cr-Cc

C, -Cy
c,

whereky is the impact coefficients,, =1+
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. . o T,
kr is the coefficient of restoration timk, =1+-C5.
0
The scheme is used for ascertainment of the scop#setting measure. It is necessary to pay atten-
tion that the denominator in the calculation sch&a@not become zero, as there is no sense in com-

pensation measures at a site if there will be woese of its value. The rat(63R —CC) >0 is al-
ways to be observed.

Example

Area of the impact site, ha Fo=1

Value of a biotope prior to the impact, points Cy=3

Value of a biotope after the impact, points Cu=1

Impact coefficient ky =1+(3-1)/3=167

Value of the compensation area prior to meastire _ _ (167018 _
implementation, points 3-1
Value of compensation measure, points Cg=3

Expected time for biotope restoration, years Tc=20

Coefficient of restoration time kr =1+20/25=18

Area needed for compensation, ha Fc=45

Determination of compensation area during constriant

Impacts are usually short-term at temporal losthefenvironmental productivity during construction,
e.g., roads, warehouses, noise impact, clean-tipeofnain construction after its completion (under-
ground pipelines and power lines) etc. This referkiotopes that can be restored in a short pexfod
time, e.g. ploughed fields, or intensively used doses and grasslands.

As a rule, it is impossible to restore valuabledgies in the short or medium term. This refers gior
ample, to habitats that are sensitive to imperviomgerage, and dependant on ground water. There-
fore, biotope development will require a longeripérand larger areas for compensation measure im-
plementation, compared with the impact area.

Moreover, it is necessary to take into account évan the possibility of restoration does not im-pr
ciple ensure equal offsetting measures. Theretheeyalue of additional measure for biotopes under
consideration can be decreased by one step in cmopavith the value of the impacted biotope.

In this case, the compensation is performed atsites — at the impacted site and at the additiBpal
site, the area of which is calculated from the apphes discussed below.

Calculation from effect and restoration time

The scheme takes into account the effect fifgeduring construction, and the tinfe needed for
complete restoration of the lost functions and &aifithe environment. The following formula is used
for this calculation

-FOEE(CV —Cy)EX 4 (c, ~Cp)

Tc TW+CR Cy DTC Tw}

Ty Ty 2 Ty
Example
Area of the impact site, ha Fo=1
Value of a biotope prior to the impact, points Cy=3
Value of a biotope significance after the impacings Cu=0
Value of additional compensation measure, points Cg=2
Impact time, years Tw=2
Expected time for biotope recovery, years Tc=25
Additional area needed for compensation, ha F,=2.1
F, :1[@(3—0)9343—2)525 2,27025 2} =21
25 25 2 25
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Calculation from the actual area of compensatiod &alue of additional site

A situation often arises the less than the entimgaict ared, located within the construction zone can
be recovered. In this case, it is necessary toitdkeaccount the factual area of compensafipwith-

in this zone, the value of a biotofig within the construction zone, and the time coédfit for the
development of this biotopa,, as well as the value of the site, at which thditamhal compensation
measure is to be implement€d, and the value of this measutg:

F, = .
z CR - Cc
Example
Area of the impact site, ha Fo=2
Value of a biotope prior to the impact, points Cy=3
Factual compensation area within the con- _
; Fa=1
struction zone, ha
Value of a biotope created within the con- Chz=2
A=

struction zone, points
Time for biotope development within the z ‘T 12
construction zone, years

B?ee coefficient of development of this bio ke =1+ 5/25: 12
Value of the site for additional compensation Co=1
measure, points c”
Value of additional measure, points Cg=2

Methods for calculation of compensation scope usliegvalue of biotopes are to be applied, first of
all, to impact areas. For linear and point impdbtse methods are ineffective. They are to be used
when the value decreases as a result of impaceseTimethods are not applicable if the changes re-
sulted from the impact do not affect the value.(ecgeation of barrier effect or isolation of bip&s)

or the value of impacted biotopes is low (e.g.emsely used ploughed fields, grasslands and areas
poor in species. The schemes analysed do not nékexécount the impact upon abiotic components.
For these cases, methods of planning-orienteddbgigumentation are to be applied.

4.9.2. The compensation area coefficients approach

Compensation coefficients express the ratio betweemmpact area and the area needed for compen-
sation. They are set on the basis of experiencdiffi@erent types of impact, and represent approt@ma
values that determine the lower and upper limitthed ratio. The choice of a certain coefficient de
pends on the value of the impact area. Example®mipensation coefficients for different environ-
mental assets and compensation measures are giVables A.41landA.42, Appendix 1.8

These coefficients are not the tools of methodalalghpproaches, as they are not associated with the
reference state, impact assessment and proceaurggdrmation processing. They can only supple-
ment the method with planning-oriented logic argotaon. Moreover, these coefficients take into
consideration only uniform restoration of the imjggicor lost biotope (offsetting measure). They are
ineffective for equal offsetting measure.

4.9.3. The costs of measure implementation approach

This method is applied when it is impossible, fdratever reason, to compensate the impacted bio-
tope. Therefore, offsetting measure is to be d@ezloThe site arela: for offsetting measure is de-
termined from the ratio between the costs of tHeetting measur&,, rbl, as if it has been imple-
mented, and the known specific cost of the offsgttheasuréJg, rbl/ha:
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S
Ueg
Example [adapted according to 73, p. 101]
To compensate the impact, 2.5 ha of a certain p@i® to be created. At the same time, specific-cha
acteristics of the biotope make it impossible t@lement a compensation measure, as its period of

realization would be greater than 25 years. In ¢hse, an offsetting measure is to be performed. Th
area for offsetting measure is determined as falow

Cost, thou-
Elements of costs sand rou-
bles
Costs of compensation measure in case it has beermplemented
Creation of 2.5 he of biotope on the ploughed field 3.500
Costs of project works 220
Follow-up care for 25 years 550
Total costs of compensation measure 4.270
Specific costs of offsetting measure which is to lplemented, rbl/ha
Creation of a biotope on the intensely used meadow 550
Costs of project works 76
Follow-up care for 25 years 900
Total specific costs of offsetting measure, rbl/ha 1.526
Calculation of scope of offsetting measures
Costs of compensation meas&e 4.270
Specific costs of offsetting measude 1.526
Required scope of offsetting measurBg =S,/ Ug = 2.8 ha

Based on the costs of fictitious restoration, #pproach helps establish the extent for calculation
the compensation area which corresponds to theésnbtoreover, fictitious costs assess fairly carrec
ly, in monetary terms, the impact caused by anceffét the same, it is important to know that adt e
penses resulted from measure implementation are taken into account as a cost equivalent [45, p.
214]:

* Expenses for purchase of land

» Costs of production (costs of construction work)

* Expenses for follow-up care

» Expenses for development of the measure (projedt)wo

* Expenses for monitoring measure implementationgmad achievement

* Additional payment for elimination of functionalsgidvantages

» Expenses for associated works, e.g., removal oéiipus coverage for restoration of the abiotic
functions of soils, and the water balance.

4.9.4. The planning-orientedogical argumentation approach

This method is the least formalized method. The@gugh of planning-oriented logical argumentation
is based on description assessment. The formahasist of a large number of data, and the balance
accounting of impacts and compensation are not beeel The demand for compensation or offset-
ting measures is determined on the basis of thétafiise parameters and scopes of impacted value.
This allows for a better assessment of complexlprnad and unique circumstances which are impos-
sible to formalize.

At the same time, an understandable, logical andrgted relationship is to be established between
compensation measures, impacted functions andale wf the environment. The area of compensa-
tion measures calculated by more formalized metli®mdst the more important parameter, compared
with the choice of appropriate measures and diesfai their implementation.
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This method is designed to supplement formal methmfdcalculation providing a comprehensive
analysis of the situation. Moreover, it may be ubkéfr making well-founded and reasonable deci-
sions when there is lack of information.

4.9.5. Possibilities for accounting for time lag, rad the initial conservationist significance of com-
pensation areaq72, p. 200]

Time factors

Multiplication factors for increasing the scopetloé area, which depend on the length of time st r
toration of the impacted functions (biotopes) idake, are to be applied. Based on approaches prac-
ticed and discussed in the professional discotisefollowing framework for multiplication factors
proposed:

e up to 25-30 years (compensatiati) — 3,
» 25-30 years to 100 years (offsetting) >2 — 7,
* more than 100 years (offsetting) >3 — 10.

Additional measures due to the time-lag effect

For all impacts which cannot be fully compensatgdhe point in time stipulated for an accounting
(e.g., no more than five years after completionhef project; i.e., if the compensation and offsetti
goal has not been achieved or cannot be achieaddjtional compensation measures are to be pro-
vided. The scope of additional measures is derik@d a monetary interest payment model with the
aid of which monetary payments can be ascertaioethis time lag. The amount of the payment as-
certained then becomes the standard for furthesunes.

Higher value measures

Also conceivable is the implementation of highduganeasures than those that would result from the
functional connection to the impacts. These coaldpplied in the framework of offsetting measures.
Which measures might be considered is decided casa-by-case basis, and can be taken from the
statements of the landscape plan.

For the handling of pre-existing value on the compeation areas

The respectively current significance for the edincy of the balance of nature and the landscape
quality of an area on which compensation and dffsgmeasures are to be carried out is to be taken
into account in the ascertainment and establishofertdmpensation measures. Based on the previous-
ly existing value, which must regularly be takeragsrecondition, the scope of the measure must then
either be increased, or higher value measures lpeuishplemented; however, the latter is possible on-

ly in the case of offsetting measures. Moreovessjimlities proposed for the handling of the tirae-f

tor must also be considered here.

4.10. Accounting of impacts and their compensation

The goal of accounting of impacts and of measuweshieir avoidance, minimization and compensa-
tion is to ascertain the remaining significant niagaimpacts and the sufficiency of measures for im
pact mitigation regulation. If the accounting shdhat significant negative impacts remain, addaion
measures for their avoidance or compensation arelajged. If, for various reasons, that is impossi-
ble, possibilities for offset payments are consderSuch investigations are carried out by balancin
the interests of nature conservation and the so@éect of the proposed project (Fig. 4.3).

The impact compensation account table containstija@we and/or qualitative measures for avoid-
ance, minimization and compensation of impactss Table shows the sizes of compensation areas
determined by out-of-kind/off-site offsetting of fiacts which have not been avoided or compensated.

The following information is to be included in thepact compensation account table [62, pp. 76-77]

» Characterization of the planning intent, with auson the issues relevant for impact prediction
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Description of nature and the landscape in the aresumably to be affected by the proposed pro-
ject

Description of the protected assets and functidnsature and the landscape with regard to ca-
pacity for further development and specific seniiti

Description of the expected negative impacts watpard to the affected assets and functions
Location and size of the functionally specific atkd area

Type and intensity (gravity) of the functional ingbs duration of the impacts

Precautions for the purpose of mitigation (avoigdninimization)

Description of the remaining significant impactshwieference to the functions affected, specify-
ing type, location and extent

Compensation measures

Location and size of the suitable areas for comgiérs measures

Compensation goals and expected development timps ta the target condition
Consideration for the current condition and thevjangés value of the compensation area
Description of the required compensation measutissinguishing between compensation (in-
kind/on-site) and offsetting measures (out-of-kaffisite):

— type of implementation: establishment, follow-uglatevelopment care

— point in time, duration

— need for permanent use/care (e.g. maintenance care)

— responsibility, necessity for implementation anddiional controls

Overall view covering all assets and functions

The conclusive overall view includes a number ek$g62, p. 77]:

It should make clear the multiple functions of cangation areas and measures, i.e. the assign-
ment of certain areas/measures to a number offisigmily impacted functions (interactions).

In cases in which as a result of interaction ofiember of impacts, each of which is insignificant,
an overall significant impact is predicted, it slibonake this assessment plausible.

It should show whether improvements/upgrading coesiilt from the realization of the planning
intention, and if so, for which protected asset/anfunctions.

It should explain whether and to which extent catgptompensation from a conservationist point
of view will probably not be achievable by meanscompensation or offsetting measures with
reference to certain planning intents, or certaircfions. In such cases, it must be made clear that
the expected condition of the compensation aregs ife25 years) does not (yet) meet the com-
pensation goal, and that as a result, deficitsdmgparison with the pre-impact situation are to be
expected.

The accounting of impacts can be assessed usingfahsee approaches:

Predominantly quantitative taking into considenattbe sizes of impact and compensation areas
(equivalence of areas)

Predominantly quantitative taking into considenatimt only the sizes of impact and compensa-
tion areas but also their quality (equivalencerebavalue)

Predominantly argumentative opposition of the poand validation of quality and efficiency of
compensation.

The first approachcompares the sizes of impact areas with or withleeitcompensation coefficient
(Section 4.9.2) with the sizes of areas for theimpensationTable A.44, Appendix 1.9shows a
simple accounting for various stages of the propgseject, with a 1:1 ratio of impact and compensa-
tion areasTable A.45, Appendix 1.9 by contrast, shows a complicated accounting phaee using
coefficients of compensation and also, some muticfional measures.

The second approacts used for accounting of the value of impactezhay and the proposed value of
compensated areas which are to be achieved afiigcptermination. This value is determined from a
100-point scaleTable A.46, Appendix 1.9 and multiplied by an area. The conditional valogan-
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pact and compensation thus obtained are comparepbssible to use such formalized accounting
for the entire project.

The third approachinvolves a comparison of the impacts and comp@nsabn the basis of verbal
description of understandable and argumentatiaiogiships between compensation measures on the
one hand, and impacted functions and environmeataks on the other. This approach provides pos-
sibilities for a better assessment of complex golsl and unique circumstances. One example of such
accounting is shown imable A.49, Appendix 1.9

The approaches listed above for accounting of ingpand compensation have both strengths and
weaknesses. It is therefore appropriate to comblinef them, adding quantitative approaches for ac-
counting of verbal description. Examples of suchoanting are shown iffables A.47 and A.48,
Appendix 1.9

4.11. Potentialities of offset payments

In the case of high tension power lines, offsetnparyts may be required, because compensation
measures are not possible, or the land needetidor tan be procured only at an unrealistically high
cost, or not at all.

Points for improving upgrading of the natural balance

or of landscape quality by means of offset payments

Offset payments may be required [83, p. 25]:

e If the required long-term development and care mnessfor the achievement of the compensation
goal cannot be assured, e.g. by presentation abppate long-term contracts,

* In case of small-scale measures which cannot be\ath on-site or on other sites of the party
causing the impact, and if there would be gredtcdity in ensuring effective care and mainte-
nance off-site, e.g. in the case of small-scalatjig of trees and scrubs in farmland,

* In case of measures which, in and of themselveshia a minimal upgrading of nature and the
landscape, e.g., in the case of compensation df-snae impacts in bodies of water or shore are-
as, in which funds might be used more effectivalyconnection with other offset payments for
other conservationist measures, such as for thallaeiton of small bodies of water, or for larger
shoreline renaturation,

* In case of compensation for impervious soil coveraigno potential impervious coverage remov-
al is available in the natural area, or if, du¢h® small scale of the measure, no effective imperv
ous coverage removal is implementable, e.g. if rahwould only involve portions of large im-
pervious coverage areas which would then have eordingly minimal conservationist develop-
ment potential,

« If in the case of an unpredictable delay in thelengentation of the measure, an enhanced scope
of the measure is necessary due to the time |lagtetind the provision of the areas additionally
necessary for this would lead to even greater delay

* Inthe case of the construction of large antennaid power facilities.

The amount of offset payment is determined in ataoce with the duration and gravity of the impact.
It can amount to a maximum of 7% of the costs fanping and implementation of the project, in-
cluding land procurement [88, p. 18].

Offset payments are often required for the indialtaof high tension power lines, because their im-
pact affects the appearance of the landscape suggrthat it cannot be compensated for. With re-
gard to the significant impact upon other prote@ssets, compensation is basically possible, peavid
the necessary plots of land can be procured abmahte cost.

An example of calculations of offset payments fagghktension power lines in Germany is given in
Table 4.9.
Table 4.9
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Calculation of the offset payment for high tenspmwer lines, depending on the value level of the
landscape appearance affected, and the height giytbns. Figures indicate percentage of the plan-
ning and implementation costs of the project [88,9]

Value level of the landscape quality in an area5ff0 m on each side  benchmark value for pylons
of the cut >35m >35m
Il — high 7% 6%
Il — medium 5% 4%
| — low 4% 3%

A significantly impacted area may include segmesisigned to various value levels. In this case, the
values are to be calculated and applied separatgbypportion to the segments of each value level.

If a new power line is installed at a distance pta 200 m from an existing high tension line drest
area that has been strongly technologically transfd, such as a wind farm or an industrial and
commercial area, the benchmark value along thieagof the route is reduced by half. In this way,
the previous impact is taken into account, andraerntive is provided for combining high tension
power line cuts.

Under certain circumstances, the removal or greepinstructures which disturb the landscape or
cause negative impact upon it can in and of itseliconsidered a minimization or compensation of
impacts upon landscape quality. This is true, tdogompensation and offset measures, e.g. for the
protection of species and biotopes which are ahrmigt in connection with the power line, if such
measures are relevant for the appearance of thdedape. Generally, this is only true of the plamtin
of trees and shrubs. The cost of such measuredsecafiset against the amount of offset payment.

The offset payment is calculated according to ttetscof the compensation measure not implemented.
These may in particular cases involve the necessasts for planning, land procurement and imple-
mentation of the measure, including all costs &wolur, materials, follow-up and maintenance care.

The amount of the offset payment for non-compersabpervious soil coverage is calculated in ac-
cordance with the cost of impervious coverage rahavith an area ratio of 1:1. In practice, based o
a large number of impervious coverage removal,st 0b€10/sq m has emerged as an approximate
benchmark value. That amount covers all costshi@irhplementation of the measure [83, p. 26].

In case of significant negative impact on the laage quality, the offset payment is calculated ac-
cording to the scope and seriousness of the impatike with other protected assets, the basisHer
calculation of the amount of offset payment is thtignted not toward the cost of the compensation
measure not implemented, but rather in accordarittetie quantitative and qualitative impact char-
acteristics of the project. The projects which jienarily considered for compensation payment are
those which, due to their dimensions and form ikedyl to cause alienation or disturbance of thdesca
and naturalness of the landscape in the area adinphis means primarily high or visually massive
buildings, such as towers, smokestacks or elewstim@ge facilities, which have a dominant visual
effect on the appearance of the landscape, anetharcompensated for by offset measures.

4.12. Monitoring the implementation and efficiency of compensation measures
[49, pp. 79-81]

Plan approval is part of the approval procespuipose is to identify environmental risks of ajpcd
from the point of view of the probability of thedccurrence and of the extent of the damage they may
cause. The goal is therefore to limit planning amehsure risks with in the process of implementing
Impact Mitigation Regulation, with the aid of thppaiopriate controls. The instrument «control man-
agement» encompasses the processes to be cariecaawbrmal case:

* Quality assurance of the planning process by mongoprocedural documentation, e.g. on the
basis of federal and state regulations, and
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« Establishment, care and functional controls, faueimg the implementation and effectiveness of
compensation measures required under the stipagatibthe Impact Mitigation Regulation.

The contents and stipulations on risk managementabe prepared and documented in such a way
that a comprehensible evaluation of the resultallo$teps (prognosis of impacts and possible extent
and suitability of measures) is assured in the gge©f project approval. Residual insecuritiesner i
formational uncertainties must definitely be notkedscertainment might result in a requirement for
more comprehensive control management.

Quality assurance
In the context of the Impact Mitigation Regulatidine party implementing the project has a duty to:

« Ascertain impacts upon the efficiency and functiitpaf the balance of nature and the landscape
quality

* Avoid such impacts where possible

» Carry out measures to compensate for unavoidalgedts, and

* Assure the long-term functionality of planned measu

With respect to the quality assurance of the ptophis directly implies among other things, the ne
cessity to comprehensively document the resulthede steps. Criteria for quality control of projec
documentation are given Trable A.50, Appendix 1.10

Establishment, care and functional controls

For the party implementing the project, the dutpticceed with regard to the measures moreover di-
rectly implies the obligation to carry out followsicontrols, which differ from one another in their
depth, with respect to the purposes/goals. Follpveantrols not only constitute compliance with the
duty on the part of the party carrying out the pecbjto examine the stipulations under the plan@ppr

al process, they also provide information regardiegsuitability of the type, implementation andeca

of the measures. These experiences lead to a gahtiptimization of the landscape management
plan.

Follow-up controls essentially involve monitorinigher:

« The technical establishment (establishment contool)
« The goal-oriented development (care and functioaatrols) of the compensation measure.

Monitoring steps and sequence of implementatiowveld@ment and functioning of measures are
shown in Fig. 4.22. Examples of such contn@ shownd iTables A.51andA.52, Appendix 1.10

68



4. Recommendations for assessment of environmiempaicts and development of measures for their avaie
and compensation

Initial situation of
compensation area
Compensation measures

»

‘ Control of implementation H

Follow-up
care

Acceptance
@
Cause implementation of measu- @
res, change development care +ﬂ Reglyular control oT the current state ‘ é
@
|negative‘ ‘ positive ‘ [no] £
| =]
v ®
Required development duration achieved? o
Q
Cause implementation of
measures, change development y
care, re-examine goals and
measures if necessary »ﬂ Control of development goal H
\
Development goal achieved?

Cause implementation of o
measures, change 4>ﬂ Regular control of the current state H 3
maintenance care I ‘ ®

| Inegative‘ ‘ positive ‘ §
Re-examine goals v £
- . £
adjust if appropriate ‘ lCon trol ‘Of effect ‘ g
* Inegative‘ ‘ positive ‘
¥

‘ Impact compensated ‘

Fig. 4.22. Efficiency control steps [81, p. 94].

Establishment control

The principal duty of establishment control is teeck whether the stipulated compensation measures
have reached technical implementation, and correspo planning stipulations (type, length, scope
and deadlines). The establishment control may kexitly connected with the contractual acceptance
procedure of the implementation of landscape carasuores.

Care and functional controls

Landscape care measures are only considered tolesre concluded once they permanently fulfil
their function in accordance with the time stipigdas. For that reason, it may be necessary to carry
out appropriate care and functional controls. Honel controls are derived from the obligation unde
the Impact Mitigation Regulation to mitigate andmensate for impacts, and to assure the implemen-
tation of measures. A detailed procedure for thenitndng of development goal achievement is
shown in Fig. 4.23.
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Fig. 4.23. Process of the control of developmeiat gohievement [81, p. 99].

Functional controls are often necessary in cas@®wedlopment risks with regard to the target condi-
tion of habitats and biotopes, or the establishroéhgbitats. The care and functional controls dssi

ly also constitute an examination of whether thesnee implemented is still in effect, or whether th
care and use stipulations still being maintained.ekample of such control is given Tiable A.53,
Appendix 1.1Q

For the functional controls, too, the principlepsbportionality applies: the more protection-wortny
protected asset and/or the less certain the proepsuaccess of a compensation measure is, tlogestri
should the demands be that are placed upon ttenfelp controls. In simple cases, a structural con-
trol may therefore be sufficient.

Examples of compensation measures and types oftonioigi mentioned above are given Tiable
A.54, Appendix 1.10

4.13. Documentation for the development and accompa  niment of compensation
measures

The assessment of environmental impacts as a r@saltproposed project, and the development of
measures for their avoidance and compensatiortharpart of the total assessment of environmental
impacts in its final stage. Therefore, the majoit ph documentation supporting nature conservation
measures coincides with the OVOS documentatiomhith it is a part. Minimal requirements for the
list of the documentation concerning the impactgation regulations of nature and landscape are as
follows [70, p. 41].

Regarding the project

» Description of the goals of the project, justifioatof the necessity and purpose of the project;
» Description of the most important alternativeshe project examined, including site and/or route
alternatives (for implementation of the avoidaneguirement);
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« Description of the project (including all subsididacilities), with information regarding the site,
the necessary overall consumption of land area,aadéscription of the type and extent of other
changes of form or of use of the land area (fouodsaf excavations, landfills, etc.);

« Description of the planned point in time, duratamd course of the projected construction phase
and construction operations, and necessary congamydtland area;

« Description of the planned operation of facilitiesconformity with stipulations, including any
necessary maintenance, and the expected emissidies denerated, including both type and ex-
tent.

Regarding the efficiency of the natural balance graquality of the landscape

« Data on overall biotope mapping (biotope typesiaf@mation on characteristics);

« Data on specific protected assets and functiorasniich as functions of particular importance
may be affected;

» Description of the quality of the landscape, arsd &f elements and structures of particular scenic
significance;

« Functionally and spatially specific disseminati@mditions of potential effects;

e Point in time, duration and course of the signiiicar permanent negative impacts which may be
caused by the project.

Regarding affected protected areas and/or proteotgdcts

« Description of plots of land which are certified@stected areas, and which might be directly or
indirectly affected by the project;

« Description of plots of land which fulfil the prewditions for certification as protected areas or
objects.

Regarding avoidance and compensation (in-kind/t&-eai out-of-kind/off-site)

» Description of the planned measures for the avaie@n minimization of significant or permanent
negative impacts;

« Description of the planned compensation measuneljding a statement of a balance of the ef-
fects of impacts and compensation measures (wstatament of the point in time and spatial ex-
tent covered by the statement of balance of effects

The minimal list of documents given above shouldtam full and reliable information of the pro-
posed project on compensation measures [88, p. 20].

Ascertainment

« Ascertainment and evaluation of biotopes;

* Ascertainment and evaluation of breeding and wgitiirds, and possibly other plant and animal
species;

* Ascertainment and evaluation of landscape quality.

Forecasting

Description of the probably significant negativepets on the efficiency of the natural balance and
the quality of the landscape, due to constructfanility and operational causes, according to type,
extent and, if appropriate, location in the textl an the plan, in particular with information on:

« Permanent and temporary consumption of land arembstruction facilities, including statements
regarding the soil and soil types affected;

« Significant negative impacts upon the habitatsrafamgered plant and animal species (including
the danger of collision for birds);

» Significant negative impacts on soil and groundwate

» Significant negative impacts on the quality of lwedscape.

Compensation

» Description of precautions for the prevention ojaté/e impacts;
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» Description of compensation measures (in-kind/¢@-sr out-of-kind/off-site offset), and com-
pensation payments;

e Statements on compensability;

« Proof of the availability of land needed for comgation areas, and assurance of the success of
the compensation measures.

A more detailed list of documents supporting theeasment of impacts and measures on their avoid-
ance and compensation is givenliable A.55, Appendix 1.11and its structurén Table A.56, Ap-
pendix 1.11

The document developed for determination of compims measures is used for furthermonitoring of
the realization of measures, the achievement af goals, and their efficiency. This is to be aden
pendent document with the aid of which monitoriggrcies, local authorities and nature protection
agencies can obtain full information on measurabowit applying for the project documentation. It is
to be brief and understandable and can be docuthasta blank form — a data sheet of a measure.
Moreover, the exchange of data sheets can be uUseftdgistering compensated areas and measures.
Examples of such data sheets and how to fill themré given irTables A.57, A.58andA.59, Ap-
pendix 1.11

4.14. Special forms of the accompaniment of compens  ation measures
at their implementation stages

4.14.1. Pools of compensation areas and measures

In German practice, there is an instrument thauite unusual for the Russian practice: that dfie- t
pool of compensation areas and measures, whiclvsaafiqproject developer, if it is difficult to obitea
compensation site or to implement offsetting ofi@rtrelated negative impacts, to acquire them from
this pool. Such pools are administered by privatenaies that form pools of areas in advance, and
ready measures or measures at the development stage

In Germany, the role of pools as a source for aogua compensation area is very significant. Fegur
4.24 shows that approx. 75% of project developessrt to this means for the implementation of cer-
tain measures within the framework of their pragect

Classification of land and measures pools by taskisture [43, p. 38]

« Pools which prepare the compensation process ctualgpand address the issues of acquisition
and legal security of the compensation areas f@sswmgement), but which are not responsible for
implementation, supervision and care of the measure

e Pools which carry out area management and dealimiptementation, care and maintenance of
compensation measures, but do not draft the comaelphses for the selection of suitable areas.

« Pools which address all three task areas: condgpteparation of the compensation measure, area
management, and measure implementation.
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Fig. 4.24. Type and manner of the provision of alfea compensation measures [43, p. 72].

A model pattern of tasks solved by pool ownershiewm in Fig. 4.25. Moreover, there are also
planned tasks for a project developer. The numbénase tasks is not high — 10-20%. It means that
these companies have an established structurbdractivity.

Ascertainment of the need
for compensation areas

Conceptual compilation of suitable areas

Ascertainment of the potential
for upgrading

Drafting of development concepts

Management of areas

Implementation of compensation measures

Stocking of compensation measures
Supervision f acceptance of
compensation measures

Assumption of permanent care and
maintenance responsibility

Organization of permanent care and
maintenance by third party

Establishment and maintenance of
a register of compensation areas

Current
tasks

Planned
tasks
0 10 20 30 40 50 60 70 80 90 100

Percentage of cases, %

Public relations work

Fig. 4.25. Current and planned tasks of the pgvgrating the pool (land and measures pools)
[43, p. 37].

Land pools and measures podB2, pp. 151-154]

The provision of areas and measures for compemsatioffsetting of project-related negative impacts
is not a mandatory legal requirement of the Impditigation Regulation. It can be considered an aux-
iliary instrument for the implementation of the lagh Mitigation Regulation, and has arisen in partic
ular as a reaction to increasing problems in tlo®ipion of compensation areas.
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In planning practice, strategies and conceptsdiod [pools and measures pools are undertaken by var-
ious actors at various levels. Equally diversehis terminology used: land pool, compensation pool,
pool of measures, eco-account, eco-savings, corapensarea concept, register of potential areas or
ecological soil bank — and the definitions and eats often vary for the same term.

In the following, we will use the overall terms thand measures pools to refer to all strategieshwhi
based on a conservationist planning conception femsation concept), serve the purposes of com-
pensation as understood in the context of the IipHiigation Regulation, as a precaution against
future impacts, for the purposes of either

e The provision of areas (land pool), or
* The implementation of any necessary measures (mesasaol).

The basic conservationist concept of the pool apgroconsists of implementing measures which
serve the goals and principles of conservationabéine and landscape care, and which will presuma-
bly become necessary in the context of the impléatiem of the Impact Mitigation Regulation, based
on a regional or local conservation compensatiarcept, and thus augment their effectiveness. Of
vital importance for the implementation is an eafd strategic acquisition of land in order to have
areas relevant to the concept available when negaled pool). The implementation in advance of the
measure (measures pool) is relatively secondary.

In cases of the incorporation of areas and meagwesthe pool into the measure process, the legal
requirements for the implementation of the Impadiddtion Regulation still fully apply. That means
that:

* The application of the Impact Mitigation Regulatimust occur in sequential stages, each building
upon the prior one, in accordance with the legatipulated order. The existence of land and
measures pools may not result in circumventiorhefdrder of steps, particularly the requirement
for avoidance, simply in order to permit refinargciof the areas and measures in the pool.

* For an ultimate decision about the necessary ptiecesufor mitigation and compensation
measures, as well as regarding the recognitiomezfssand measures in the pool, a sufficient con-
cretization of the type and scope of the intendejkpt is necessary, so that it can only be conclu-
sively carried out under the local development plan

* The costs for the previously implemented measunest e billed to the party causing the dam-
age, in line with the «polluter-pays» principle. j.the party contracting the project.

In order to fulfil these requirements, certain taakd work steps need to be carried out, which avoul
be required even if there were no pool. These tagkss follows:

1. Ascertainment of requirement for land
2. Selection of suitable compensation areas
3. Selection of suitable measures on those areas.

Ascertainment of the requirement for land

A viable compensation concept presupposes an analf/sequirements. The basis for the ascertain-
ment of the type and scope of the need for compiensareas and measures is the analysis of the
planning intents to be expected in the referenea,and the potential negative impacts upon predect
assets and functions of nature and the landscapéhity are likely to cause. Land pools shouldeher
fore take into consideration not only biotopes andpecies and habitat function, but rather alépot

tial affected functions.

The estimate of the type and scope of expectedtimeganpacts is, together with the local goals of
conservation of nature and landscape care, thesidedioundation for the selection of suitable pool
areas, and for the derivation of concrete developmeals for those areas.

Selection of suitable compensation areas

The compensation concept must ascertain and explaich areas are suitable, based on their spatial
position and their site conditions, to take on rmeas which can functionally compensate the likely

impacts in kind and/or equivalently, and at the sdime harmonize with the goals of landscape plan-
ning. The selection of areas is to take placetimeastage process.
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« First, compensation search areas are established
e Within these, suitable areas are then more precasimited (if necessary, down to the level of
single lots).

Areas and spaces are suitable from a conservatiomist of view if, in terms of their location and
their site preconditions, they have a developmegtading potential with regard to the functions of
nature and the landscape being sought; and if whkkyoe permanently available and usable for the
compensation purpose.

On the other hand, areas and spaces are not suiitétty:

* Are located in the effect area of existing, planeedntended impacts which could endanger the
success of the compensation measures

« Do not meet the goals and principles of conseruadiod landscape care, possibly in the concrete
form specified by the landscape plan, and/or

* Have already been assigned to other compensatioffiset measures.

A documentation of the upgrade capability and/othef development goals of selected areas, which
explains which functions of nature and the landscgpecifically can/should be developed on the areas
involved.

The concrete selection of areas is to be carriecaoeording to professional conservationist criteri
The definition of key factors based on economiopprty-rights-related or other aspects, which could
in practice determine the selection of areas, @igetcarried out in the context of legal and tecini
stipulations. It may be admissible under conseovaliégal and technical framework conditions, to
prioritize those areas which are already publieiyned.

Selection of suitable measures on these areas
In the selection of measures, the following requeats are to be considered:

* The measures are to be developed from the devehlimoals of the landscape framework plan or
the landscape plan, and in coordination with theseovation authorities

« The type and scope of the measures are to beishbkuch that they fulfil the necessary criteria
for the Impact Mitigation Regulation, i.e. the me@s must always be capable of restoring in kind
or at least equivalently the functions likely todféected by the potential impacts

 The measures must be concrete, long-term naturgepgation and landscape care measures, and
not merely temporary measure.

The compensation concept provides the technicas igh for area management and for early/ pre-
cautionary implementation of compensation measures.

For this purpose, building on the compensation epfia pool is built up consisting of areas suéabl
for compensation purposes; this is done by landimage or other measures which will secure availa-
bility permanently. The goal is to assure the ality of suitable areas at an early date, angeture

that availability by purchase or other measuressdmn as the availability has thus been secured, th
land pool already exists as a supply base of avbah can be immediately accessed in case of need.
These may be contiguous areas or a number of $eaens. The basic compensation concept guar-
antees that the available areas are coordinatad 8pbe appropriate to the need.

If the nature conservation and landscape care atiisostart to implement measures on thus secured
areas of the land pool with the prediction of fetimpacts, they thus create a measures pool. tn tha
way, beyond the holding of areas in the land psdha basis for the compensation concept, an actual
pre-storage of measures also occurs. This impleahentis connected with long-term measures man-
agement.

The last step in the concept of land and measuwe!s |5 the concrete recognition of the pre-ingtht
measures as compensation for concrete impact. A¢cessich measures in case of need presupposes a
thorough examination of the actual capacity foogggtion.

For the recognition of measures, the following regqaents must be observed:
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« Even in the case of the use of measures from thg ghee requirements of the Impact Mitigation
Regulation must be addressed in a correspondingeceationist plan (e.g., green structures plan).

« First, the possibility of mitigation of impacts nidee fully exhausted.

« The fundamental prioritization of in-kind comperieat measures over functionally similar —
equivalent — offsetting measures must be observed.

The actual recognition of previously implementedaswres depends on whether the required exami-
nation of the actual condition of the area anddé&eelopment to date lead to the result that thesmea
ure is suitable in terms of type and scope to corsgke for the expected impact. In this process) as
the case of concept drafting, not only biotope $ypad species and habitat functions, but rather all
affected functions must be taken into account.

The recognition of previously implemented measunay not be allowed to result in a general reduc-
tion of the requirement for land for compensatiomppses (i.e. as a kind of «ecological interest pay
ment», or a time-dependent value increase betwegeientation of the preliminarily initiated
measures and the point in time of assignment). dRathis is only admissible inasmuch as an addi-
tional area would have had to be assigned to tlasuane, due to the so-called time lag stipulatiaa, h
the preliminary implementation not been carried diie general reduction of area as an incentive for
creating a measures pool is inadmissible undereceason law, and also unacceptable from a con-
servationist point of view. Moreover, in the casemmst biotope types (ruderal fields are an example
of an exception) and functions, the notable in@easvalue only occurs in a minimum of 5 to 10
years. A reduction of the need for compensatioasatieus would presuppose measure implementation
a long time before the impact, and a very favowaavelopment of the area in question — possibly as
a result of appropriate care and/or use.

No measures may be recognized which have beemdamit to fulfil duties under other legal stipula-
tions, e.g. care and development requirements athpeProtected Area Ordinance, maintenance re-
quirements in bodies of water, rehabilitation ofiteoninated sites, etc.

By the same token, the measures may not be finafnoed subsidy funds; if they are, these funds
must be repaid as a precondition for recognition.

The advantages and disadvantages of pool modelsd(lgools and measures poolgh9, MB30, p. 2]

Advantages

* Incorporation of compensation and offsetting measunto an overall concept adapted to the
goals of landscape planning; closer meshing ofunsnts

* Realization of long-term effective major consereatprojects, instead of random single measures
from various projects with no concept

« The possibility of compensation of negative impagtéch would require large-scale functional
contexts in order to achieve restoration (e.ggrfrantation of hitherto unfragmented habitats)

« The possibility of the compensation of negative aets, the restoration of which would require
special demands on the location and site of thesomeaareas (e.g., impacts upon ecosystems in
streams and rivers)

e Simplification and effectivization of the care adevelopment management by the consolidation
of compensation areas and firmly establishing resibdity for them

« Animproved overview of, and facilitated, goal-aried monitoring of compensation measures

» Goal-oriented land pool stocking in order to avolidnges in the measures concept, or delays in
implementation of measures due to a lack of avigilateas

* In case of preliminary new creation of biotope utn of the time-lag effect.

Disadvantages

» Faster legitimation of a project, since sufficisoitable areas and measures are available to ensure
compensation; neglect of the examination of thedalility of negative impacts

« The Impact Mitigation Regulation functions as afining instrument for conservation measures;
its actual intention tends to be neglected
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» Offsetting measures which can be carried out viiéhetid of a pool tend to be preferred over com-
pensation measures, although on-site compensatgit be possible

« Alack of a context of derivation: offsetting meess) too, must be oriented toward the functions
effected by the impact; this is not always the daseneasures pools

e Any necessary conservation and landscape care mesabeyond what the Impact Mitigation
Regulation requires could fail to be implementetthdy cannot be booked onto an eco-account

* Measures which are necessary due to other legalreagents could be credited as eco-account
measures.

Pools of compensation areas and measures playpartant role in various types of planning in Ger-
many. The planning of the area used is based asdape plans at various levels. The availability of
pools provides a possibility for incorporating im#t/on-site and out-of-kind/off-site measures itite
general conception of the land-use plan and the-@degelopment plan, coordinated with the goals of
the landscape plan. The location of pools in thétesn is shown in Fig. 4.26.

Planning instruments
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Fig. 4.26. Incorporation of the eco-account int® ¥arious planning instruments [94, p. 4].
The toold eco-account and register of compensatieas and measures are closely connected with the

pools of compensation areas and measures. Both thesuments used for the implementation of
compensation measures are discussed below.
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4.14.2. Eco-account

The possible decoupling of the temporal and spatipkcts of compensation measures can be carried
out legally and satisfactorily only by way of a ®matic procedure which fulfils the following pre-
conditions, and/or contains the following elemd@ds pp. 2-4]:

Pre-selection of areas

* An estimate of the future compensation requirement

* A planning conception for the potential compensatoeas, i.e., suitable areas for compensation
measures should be derived from the developmemegbrdrafted in the context of the landscape
plan on the basis of local conservationist goals

« Precautions for the expected functional connedbietaveen the impact and the compensation, by
ascertainment of the suitable areas for the predeasset-based compensation measures, within
the framework of the preparatory urban land-usarpftay (landscape plan, land-use plan)

* In their current condition, the areas must be @f Bignificance for the balance of nature or the
quality of the landscape, and be upgradable frorea@mogical point of view (they must require
upgrading and be capable of being upgraded)

« The areas should be part of larger complexes a@fsaand not constitute a hon-contiguous mosaic
of separate areas

* The availability of the suitable areas must beiftedt by the municipality (e.g. in the context of
future land policy, land procurement/exchange, fanu restructuring, contracts, long-term leas-
es)

Booking of the areas in an eco-account

» Spatial and functional securing of the areas ireetqdion of future construction projects, by certi-
fication in the land-use plan

» Development of compensation measures on the bbsegative impacts which are to be expected
from the descriptions in the land-use plan, antherbasis of goals set in the landscape plan

* Representation of the areas covered by compensatgasures in the local development plan,
and/or implementation of other suitable measurelsuath areas provided by the municipality

» Documentation of the original condition of the aea

Implementation of preliminary measures

¢ Implementation of measures and their assignmeaipiool

« Documentation of future compensation function tigiowa corresponding representation in the
landscape plan, in the explanatory report to tine-lase plan, or in the justification of the pre-
initiated local compensation development plannadme other suitable manner.

Withdrawal of areas and measures from the account

» Evaluation rules for booking and withdrawal of areamd measures; from a conservationist point
of view, purely point-based models are unsuitalbgter suitable are verbal/ argumentative evalu-
ation procedures and value-level models, as well@ambination of both methods

« Ascertainment of the creditability of compensatineasures

« Assignment of compensation areas and measurdetalalevelopment plan

« Withdrawal of areas and measures (can only beechait if the areas have been stipulated in the
local development plan with the location, type andpe of the measures)

* Implementation of additional compensation measunesase of a lack of measures in the pool, or
functionally insufficient measures in the eco-aatdou

« Documentation of the type, scope, beginning, caicfuand costs of the upgrading measures

* Financing of the measures completely from the mpaiity’s own funds

» Controlling of termination, implementation and gaahievement

* Refinancing toolkit for charging the costs to tlatp implementing the project.
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Measures which cannot be booked to an eco-accountude, e.g.:

e The securing of valuable portions of nature andl#mgiscape, e.g., as nature protected areas,
without upgrading measures

e Land procurement

e Purely care and maintenance measures

« Measures derived from already existing legal oliliges or desigh measures to be undertaken for
reasons of urban development

e General conservation measures implemented in tee pad measures to compensate negative
impacts for already approved projects

* Nature and environmental education measures

* Measures funded by the EU, the federal governnmerte state government in which voluntary
work is a precondition for the subsidy.

Finally, successful and goal oriented applicatibthe eco-account can only be achieved by means of
a compensation concept based on good cooperatidncanstant communication between ur-
ban/landscape planning and conservation authqrigms management and the register of properties
office and the owners/users, and, if necessarjedsinto an inter-municipal or even a regional con
cept.

4.14.3. Compensation area register

Compensation area registers are directories in twiéormation about compensation and offset
measures, including areas where these are to Hermapted, are listed, updated and maintained for
access.

They can contribute to improved implementationha&f Impact Mitigation Regulation; preferably, they
should be maintained by the lower conservationauitibs.

The primary purposes served by the registries@&fey. 65]:

* Avoidance of the multiple use of compensation affiskb measure areas for different planned pro-
jects

* Avoidance of the use of compensation areas by neyegis, and the resulting endangerment of
the success of the measure (e.g. including viacbaages in the areas themselves, or in their ef-
fect area)

» Facilitation of establishment and functional cotsgro

« Facilitation of the monitoring of the renderingadfset payments.

One essential task in the context of area and meamols is the assignment of compensation areas
and measures to planned projects. The preconditiothis is the direct access in one register to al
relevant information on the compensation areasnagaisures listed in the pool.

In addition to the basis for the selection of aaalié and spatially/functionally suitable comperwati
areas and measures, such a compensation registaftscaserve as the basis for entries and deletions
in the context of «eco-accounts», for the docuntemtaand follow-up monitoring of measures, and
for a targeted, future-oriented area managemegepsd

Any possible multiple use of compensation areasdrious planned projects can thus be ascertained
at an early date and avoided, as can the attempme@ompensation areas for new projects. Moreo-
ver, the maintenance of a monitoring system onbtis of a resubmission regulation or a deadline
file for facilitating care and follow-up controls & necessary element of the function of compeansati
registers.

Municipal authorities may pass on necessary inftionao a nature conservation agency for entering

compensation areas into a register. This regulasi@ffective when a municipal government provides

compensation areas for implementation of the lasglplan with compensation measures, or when it
implements in-kind/on-site and out-of-kind/off-siteeasures on the areas provided. The information is
to be passed to a nature conservation agencyiifiacuform, together with a general plan of looati

79



4. Recommendations for assessment of environmiempaicts and development of measures for their avaie
and compensation

of measures as soon as the land-use plan come®iog An example of this form is given Trable
A.60. Appendix 1.12

The spectrum and content of compensation regiaterbroad [43, p. 46]:

* Simple tables for the implementation of measures

* Maintenance of files on particular compensatiorasr@d measures, with supplemental maps on
the current state of implementation of the pool

» Tabular measure sheets with statements on entréedeletions in the context of the maintenance
of the eco-account

* Registers maintained with the aid of GIS.

Regardless of the type of the maintenance of thistey, it should definitely contain information on
the following aspects [43, p. 207]:

e Location and size of the pool areas

¢ Ownership and use rights

» Biotope type/type of existing use, and evaluatibthe original condition
» Stipulations and goals of the landscape plan

e Type of possible compensation measures,

« Evaluation of the target condition

e Manner in which the measure is to be secured tnelong term.

As is the register is also to be used for the athtnation of measures, the information is to be-sup
plemented with the following data:

e Planned project

e Point in time of assignment

» Size of the area assigned

* Implementation, care and maintenance of the megasure

» Cost of the measures

» Ecological value of the area at the point in timlassignment
¢ Follow-up monitoring (point in time and schedule).

Details of exemplary registers with compensaticgaarand measures are giverntable A.61, Ap-
pendix 1.12
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5. Conclusions

5. CONCLUSIONS

The analysis of the Russian, German and Europepgriexces on the assessment of environmental
impacts of the planning project and avoidance andpensation of these impacts presented in this
book has shown that in any country, with the rediim of the project, conflicts may emerge between
the existing situation and new initiatives, andwesn the facilities under construction and the envi
ronment. In the solution of these conflicts howey®iorities are assigned to a number of different
criteria, which often have a strongly subjectiveamce. Nevertheless, it should be noted, that tseae
growing tendency to prioritizing long-term enviroenmal values. This tendency is reflected in the de-
velopment of international and national legislationthe defence of the public interest againseanr
sonable investment initiatives, in the developnribcal standards and technical regulations which
restrain specific types of activities, and in thevelopment of environmental impact compensation
technologies.

The comparison of the national experience of varicountries allows the determination of deficits of
national procedures and the recommendation of rdetfay their realization.

It should be emphasized that under the conditidngr@at uncertainty and lack of information, the
tasks of assessment, forecast and decision-makittgei context of the in-kind impact compensation
are complicated. Moreover, these tasks are oftemet@olved by people with completely different
qualifications. Such a situation requires the uséwoms of presentation of project information and
methods of data processing, which are availablke wide range of people. From this perspective, it
can be very useful for Russia to get to know tmgeaof methods for the solution of impact mitigatio
regulations applied in Germany. These are genegallyitative, semi-quantitative and expert methods
with which not only quantitative, but also exteresixerbal information can be managed.

Despite the availability of numerous methodologwatuments on the development of nature protec-
tion measures, it is difficult to admit that thésea technology according to which the key issudh@
environmental impact assessment can be answeredbigwusly and objectively What directly

will be affected?andHow is this impact to be avoided or compensatedPhe authors of this book
express hope that methodological elements of th@sures on avoidance and compensation of im-
pacts offered to the readers can contribute tetbation of such a technology.

At the first stages of implementation and efficiapplication of this technology in Russian pragctite

is necessary to test the methods presented omedfiffproject types or to develop analogues which ca
solve the same problems. This is a task for varsmisntific disciplines, and additional investments
and approval by superior authorities are not nec#gsequired. Such work can be realized withia th
framework of relatively large planning projectsaasontinuation of what has been realized under the
Russian-German cooperation on the creation ofcthiigpendium.

It may be concluded that the implementation ofimdkenvironmental impact compensation in Russia
is urgent and necessary. This will allow the copmdr significantly improve the environmental situa-
tion and reach the European level in the spheemafonment protection.

81



Appendix 1.Auxiliary means for assessment of environmentakiotp and development of measures for their

avoidance, minimisation and compensation

APPENDIX 1

AUXILIARY MEANS FOR THE ASSESSMENT OF ENVIRONMENTAL IMPACTS AND
THE DEVELOPMENT OF MEASURES FOR THEIR AVOIDANCE, MI NIMIZATION AND

1.1

1.2.

1.3.

General issues concerning the development of natupeotection measures

Table A.1.

Table A.2.

Table A.3.

Ascertainment and assessment of effect factors

Table A.4.
Table A.5.
Table A.6.

COMPENSATION

pp.

82

Checklist for simplified procedures in processihg tmpact MitigatiorRegulation for
local development plans 82
Categories for the implementation of work steps task definitions in the Impact
Mitigation Regulation 82
Interests and motivations of participants in theligption of evaluation and balance-
of-effects procedures 83

84

Environmental impact at certain stages of implemgon of different types of activity 84
Essential impact factors at the local developméant fevel 89
Intensities of impacts on biotopes depending otadie from the area of intervention

and forecast traffic caused pollution 91

Table A.7. Essential impact factors, dependent on plannirenintit the land-use plan level 92
Table A.8. Types of cumulative impacts 93
Description and assessment of environmental assets 94
Table A.9. Processing of the protected assets 94
Table A.10. Classification of the initial state of the planniagea in terms of the significance of

protected assets 95
Table A.11. Evaluation framework for the protected asset «Leape Quality / Recreation» 98
Table A.12. Classification of protected assets in value levels 100
1.4. Forecast of impacts upon environmental assets antdir functions 104
Table A.13. Approaches for forecasting of impacts 104
1.5. Ascertainment of significant negative impacts 108
Table A.14. Significant negative impacts due to road constoucti 108
Table A.15. Significant or persistent impairment of the habitatction due to pipelines 111
1.6. Measures for the avoidance and minimization of impets 113
Table A.16. Potential mitigation measures 113
Table A.17. Examples of measures to avoid and minimize impactgrotected assets 113
Table A.18. Recommendations for Impact Mitigation Regulationrfoning projects 115
Table A.19. Measures for the mitigation of impacts 118
Table A.20. Measures for avoidance and minimization of impé#cish railway projects 122
Table A.21. Precautions for avoiding impacts from opencast ingjrarojects 123
Table A.22. Impact avoidance and minimization measures in cootbn of natural gas pipelines 124
Table A.23. Precautions for the mitigation of impacts in lareb@and local development planning 126
1.7. Measures for the compensation of impacts 129
Table A.24. Compensation in connection with other goals, based landscape plan 129
Table A.25. Requirements for the ascertainment of compensatidroffsetting measures 129
Table A.26. Examples of practicable compensation and offsettiregsures at the multifunctional
type level 130
Table A.27. Checklist for conceiving avoidance, minimizatiordalompensation measures 131
Table A.28. Measures for the creation of target biotopes 132
Table A.29. Representation of the required compensation iémel-Use or Landscape Plan 134
Table A.30. Examples for the determination of compensationaffgktting measures 134
Table A.31. Compensation measures for railway projects 135
Table A.32. Measures for the care of target biotopes 137
Table A.33. Examples of care and maintenance measures 138

Table A.34.

Compensation and offsetting measures for impaféstaig various protected assets 139

82



Appendix 1.Auxiliary means for assessment of environmentakiotp and development of measures for their
avoidance, minimisation and compensation

Table A.35. Compensation measures for significant impacts ugsets and functions of nature

and the landscape 142
Table A.36. Specific compensation and offsetting measuresddpus protected assets 144
Table A.37. Examples of typical measures or uses in compemsati&as 145
Table A.38. Ascertainment of the significance of negative intpaand indications for the ascer-

tainment of avoidance, minimization and compensatig@asures in road building 146
Table A.39. Compensation and offsetting measures for varioagpe types, for linear-type pro-

jects (construction of gas pipelines) 156
Table A.40. Type and scope of compensation and offsetting mesasfior opencast mining and

quarrying projects 157

1.8. Compensation factors 159

Table A.41. Examples for the ascertainment of compensatiorifador various negative impacts,

and the corresponding compensation measures fardlected asset Soil 159
Table A.42. Examples for the ascertainment of compensatiorifador various negative impacts,

and the corresponding compensation measures fardiected asset Biotopes 159
Table A.43. Orientation values for determining the scope of pensation for biotope loss 160

1.9. Balance of impacts and their compensation 161

Table A.44. Example of an accounting of compensation measumg¢sieas 161
Table A.45. Impact compensation accounting 162
Table A.46. Account of impacts and compensation: The exampiegds pipeline 163
Table A.47. Example of impact compensation accounting 164
Table A.48. Preparation of impact/compensation accounting fiming operations and assessment

of additional need in areas 166

Table A.49. Preparation of impact / compensation account atiétiel of the local development
plan. Exam-ple of a verbal-argumentative presesnatf the protected assets Animals/

Plants and Land-scape Quality 169
1.10. Control of implementation and effectiveness of congnsation measures 170
Table A.50. Examination catalogue for the compensation concept 170
Table A.51. Protected biotopes: Recommendations for the comtamd intervals of controls 173
Table A.52. Work steps for the demonstration of an appropiatgrol management 174
Table A.53. Examination sheet for Terrain investigation dursugcess monitoring of implemented
compensation measures 175
Table A.54. Requirements for the implementation and contrahefisures 176
1.11. Documents of development and accompaniment of commsEation measures 177
Table A.55. Typical documentation for an impact compensati@npl 177
Table A.56. Model structure for project documentation in roatstruction (evaluation of impacts
and determination of compensation measures) 177
Table A.57. Sample measures sheet form 180
Table A.58. Sample measures sheets for various impacts anelcpedtassets 181
Table A.59. Measures sheet 186
1.12. Inventory of compensation areas and measures 187
Table A.60. Reporting of compensation and offsetting areasdoording in the compensation are-
as register 187
Table A.61. Minimum content of a register for compensation affdet measures 187

83



Appendix 1.1. General issues concerning developwofemiture protection measures

Appendix 1.1
General issues concerning development of nature pro tection measures

Table A.1
Checklist for simplified procedures in processingtie Impact Mitigation Regulation
for local development pland41, pp. 6-7]

Questions Yes No
0. Planning preconditions
0.1. Construction plan with integrated green stmeg plan (German: GOP) ] ]
1. Type of project
1.1. Type of construction use. This project is@idential area Ol Ol
1.2. Dimensions of construction use. Site occupamdgx will not be greater than 0.3 Ll Ll

2. Protected assets: Species and habitats
2.1. The construction area includes only plots witminimal significance for nature and the

landscape. Plots of land of greater significancehsas protected areas or legally pro-C] O
tected biotopes or habitats will not be affected
2.2. The local development plan provides for appropnmagasures for habitat improvement [ O]

3. Protected assets: The soil
3.1. The degree of impervious coverage is to bidarby appropriate measures [l [l

4. Protected assets: The water
4.1. The depth to groundwater is sufficient. Expléon: The structures will not penetrate 0 0
into the groundwater

4.2. Sources in headwater areas, aquifer stradaregyularly flooded areas will remain undis- 0 0
turbed

4.3. In the construction area, suitable measunethéoprotection of the water will be provid-
ed. Explanation: Possible large-scale percolatog, via green areas or seepage basing,] ]

will be provided; private roadways and carparkg miteive pervious pavement

5. Protected assets: The air/the climate
5.1. In planning the construction area, care wasrtgo ensure fresh air corridors and heD 0
associated cold air generation areas

6. Protected assets: The quality of the landscape
6.1. The construction area borders an existing-opilarea Ol Ol
6.2. The planning took into consideration prominédtures and areas important for the

quality of landscape or for new nature-based reineaExplanation: The constructign
area is not detrimental either to prominent featuralges/slopes visible from afar, pr [ Ol
cultural-historical or landscape-defining elememstsch as a knoll with a chapel or any
similar feature; significant recreational areasenbgen taken into account
6.3. Incorporation into the landscape: Appropriateasures have been provided for Ia1d-|:I 0
scape typical incorporation, such as the formatiioa green strip at the edge of the site

If all questions have been answered with yes, tbducompensation requirement exists.

Table A.2
Categories for the implementation of work steps andask definitions in the Impact Mitigation
Regulation[45, p. 187]

Work step (task

definition) Categories of implementation

Which model constitutes the basis for evaluation?

Model of protected assets

Representation of thgModel of functions

efficiency and functionali Concept for protected assets/functions

ity of the balance of na- Concept for protected assets/function groups

ture Model of biotope types

Expanded biotope type-based concept (modular)
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Table A.2 (Continuation)

How are significant negative impacts ascertained?

Analysis of causal impact (objective functional lgses of impact)

Assessment of impact

sEcological risk analysis (spatial overlay)

models of impacts

State equation (before-after comparison of theative level)

Value equation (before-after comparison at thee/édwel, based on equivalents)

At which level of scale, and in which form, are eVaation statements made, and how are they aggregate

Nominal and ordinal scale level, oral

Level of scale / form o

Ordinal scale level

evaluation statements

Ordinal/quasi-cardinal scale level

Logical/argumentative aggregation

Formal/logical aggregation

Aggregation form

Mathematical/logical aggregation

Mathematical aggregation with argumentative supplem

Primarily argumentative aggregation

In which form is compensations ascertainment carrid out?

Planning-oriented/argumentative, with formal eletsen

Compensation

Formal/quantifying, supplemented by planning-omeliargumentative derivation

ascertainment

Formal/quantifying

On the bases of which e

uivalent is the scope ofrapensation determined?

Area-value equivalent

Equivalent for measurin

? Area equivalent

the scope of compens

Cost equivalent

tion

Objective/functional equivalent

In which form is accounting carried out?

Primarily numerical (area equivalent, area-valugivajent)

Numerical, with explanatory text (factors)

Accountin

Numerical, with planning/argumentative justificatior supplement (factors)

Argumentative justification of the creditability obmpensation measures

Table A.3

Interests and motivations of participants in the aplication of evaluation and balance-of-effects

procedures[45, p. 102]

Actors

Interests and motivation

Project developer

Ascertainment of the situation in compliance wiih taw, and maintenance of pro
portionality in terms of cost and time effort fiwetplanning documentation
Proportionality in terms of obligation for avoidanand compensation
Predictability of material obligation; acceptandaypecasting approaches; generg
zation and model-like simplifications

Acceptance of «fuzziness»

Good understandability and administrative manadigabi

Planning office

Professional demands in the context of securingnémmm extent of the contract
Completion of planning and evaluation tasks understated contractual condition
Explainability of the procedural approach towardsalers

Legitimation of the type and extent of materialigations of project developers

Authority responsible
for the procedure

Proportionality of the effort required for processiand examination

Legal compliance and completeness of the plannigithentation/the material for
the balancing of interests

Comprehensibility of the manner of the procedure

Comprehensibility and legitimation of the type awtpe of material obligations on
the part of the project developer (equal treatment)

Conservation
authority
(implementation)

Appropriateness of the ascertainment of the sitngtompleteness)

Appropriateness of the type and extent of matetiigations on the part of the pro
ject developer

1

Proportionality of the effort required for processiand examination
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Appendix 1.2
Ascertainment and assessment of effect factors
Table A.4
Environmental impact at certain stages of implemerdtion of different types of activity [96, Appendix II, pp. 2-16]
Conventional symbols:
@ | Significant specific impacts caused by an object
O | Significant impact possible in certain cases
Significant impacts, as a rule, do not occur
Types of activity
Q é’U 8 L g % =3 § § :OE N
_ _ S8 83|_8|2 =235 |5 |S§2825 2
Environmental impacts 23 o == S7| e |cg| @ CHER: ';"_J: S g _g-
co|lX 3§88 3 28|22 | % (8323|835 &
22 B 5522 |8E|S |7 228288 3
S 2 "3 2|2 |"%% Fal 3|lo3| S
o o, S 7] s g @ e
> n ' —
1 2 3 4 5 6 7 8 9| 10 11 12 13
Flora and fauna
Impacts caused by construction of facilities (remaa of land)
Loss of biotopes (habitats for flora and faunalseal by impervious coverage or area use O|O| O] O O|lO0O|O|]O|O)|] O|O
Loss of functions of significant biotopes, causgddivision of habitats into small islands an(b ol o e elolololole
changes of area conditions (water balance, expasiind microclimate)
Loss of specially protected biotopes and their fions ojlojojo|OoO|]O|lO|]O|]O|0O0]|] O|O
Loss of partial habitats and functions of speciplgtected and endangered species ojlojojo|OoO|j]O|O|]O|]O|0O]|] O|O
Impacts upon biotopes and parts of habitats, cabgerthanges of area conditions (water oab ol o e elolololole
ance, exposition, local climate)
Break of _relationship between parts of habitats meidhbouring habitats with the same specie's ° e ol o ol e
composition
Fragmentation of large areas of habitation anirifmact (] o oO|lO0O|O0O|]O|O0O)] O|O
Use and fragmentation of protected areas o|lojoj]o|jJOo|j]O|O|]O|]O|0O0]0O]|O
Impacts caused by exploitation
Impacts of biotopes caused by pollutant emissimesiding accidents ® | O |l e | @ ®)
Lo_ss of fqnctio_ns of parts of_habitats and intedpatbitats, and the impact caused by visual irr‘ ol e ololo!l o °
tation, noise, vibration, and light
Animal collision with vehicle transport O| O ]| O
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Table A.4 (Continuation)

1 2 3 4 5 6 7 8 9| 10 13 12 1B
Bird collision with vehicles/aircraft or barrieffsh effects, and obstacles to bird migration o O
Impact upon animal habitats caused by electromagfields ©)
Impacts caused by construction
Permanent and temporary losses of biotopes, cdnyskahd use during construction O|lO0O|O|]O| O] O O|O| O] O
Loss of functions and impacts of biotopes, causepldiiutant emissions during construction | O O|O| O] O
Loss of functions and impacts of habitats and oerdéaeas, caused by visual interferen:eé) ol o ol o o
noise, vibration, and light
Soils
Impacts caused by construction of facilities (remaa of land)
Loss of soil (impervious coverage), loss of accatiué and regulating functions (destruction o(f) ol o olololololol o
soil structure and its strata)
Loss of soil (impervious coverage), destructiosaif of high value for habitat function O| 0| O O|lO0O|O0O|]O0O|O0)] O|O
Impact on the groundwater balance, caused by tioig@r drainage O|lO0O|]O0O]O0O]|]O0O|]O| 0| O O | O
Use of land, laying of roads through the sites widtural monuments, and soil protected fores& ol o el el olololo
(erosion threat)
Impacts caused by exploitation
Impacts of accumulative and regulating functiorssyall as the filtering and buffering capag it)b o °
of soil polluted by harmful substances, includingidents
Impact upon biotic habitat function caused by pali emissions, including accidents (] ® O
Threat of erosion, instability of slopes causedrizyeased fluctuation of the groundwater level ®) ®)
Impacts caused by construction
Loss of accumulative and regulating functions aertility, caused by destruction of soil struc-o ololol ol o olololo
tures and strata, impervious coverage of soil,ienos
Loss of functions of biotic habitats, caused by dlestruction of soil structures and layers, irrb ololololo olololo
pervious coverage of soil, erosion
Imp%ct upon accumulative and regulatory functiczejsed by pollutant emissions, including) ol o o ololo
accidents
Impact upon the function of a biotic habitat, calibg pollutant emissions, including accidenfsO | O | O O O| O | O
Groundwater
Impacts caused by construction of facilities (remaa of land)
Loss of filtration areas and decrease of rate eflifey of groundwater, caused by imperviau@ ol o ololo!l o
coverage
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Table A.4 (Continuation)

1 2 3 4 5 6 7 8 9 10 11 12 18
Threat of seepage of groundwater, caused by tapgdiaguifer, for example on slopes, dur "yl ol o o o
building of basements, etc.
Impact upon the groundwater balance and directfdlow, caused by backwater, straightenin% o ololololo
and channeling
Lowering of groundwater local level, especially the regions with high groundwater Ievel%) o ° ol e
caused by building of basements, or tunnels, rehf\soil, etc.
Road laying through water protected areas O| O ]| O O|O0O|]O|O|O0O]|O
Impacts caused by exploitation
Deterioration of groundwater quality, caused bygkége of pollutants, including accidents | O | O ® O | o O
Deterioration of groundwater quality in water piitel areas, caused by pollutant discharg&, o e  olelolo
including accidents
Impact upon the groundwater balance and the congditbf its formation, caused by fluctuations °
of water levels in man-made reservoirs
Impacts caused by construction
Lowering of groundwater local levels, especially regions with high groundwater Ievels,o o ololo
caused by building of basements, or tunnels, retaf\soil, etc.
Threat of the seepage of groundwater, caused ipyniguof aquifers, for example on slopes, @ us | o
ing building of basements, etc.
Threat of pollution of groundwater, caused by tagpdf aquifers on slopes and during soil %S o | o
moval

Surface waters

Impacts caused by construction of facilities (remaa of land)
Loss of streams and natural floodplains, causecttigsing, expansion and relocation of riveis O | O | O oO|lO0O|O0O|OC|@®@ | O|O
Loss of water bodies and little-changed river backsised by crossing of rivers and changes 8f ol o olololololol|o
their regime
Loss of springs and their functions O| 0| O ®) O|]O0O|O)|]O|O
Loss of surface waters and springs, caused byrumtisin of reservoirs o
Impact upon the accumulative capacities of floonlysla ®) ®) O| 0| O | ®@]| O
Impact upon the balance of streams (e.g., chandevef and direction of flow) and their o | o0 | o e o | O e ol o
ture, especially in the floodplain areas
Impact and crossing of flooded areas ©) O oO|O0O|]O|0O0O|0O]|O
Impacts caused by exploitation
Deterioration of water quality and function of halté of streams, caused by discharge of pollb— o e el @l 0O
tants, including accidents
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Table A.4 (Continuation)

1 2 3 4 5 6 7 8 9 10 11 12 18
Deterioration of the water quality and function habitats of streams, caused by discharge Bf o e el ololo
pollutants, including accidents
Impact upon balance of streams in their downstraachtheir self-purification capacity, caused ° o
by changes of water regime and fluctuations of flow
Impacts caused by construction
Temporary impact upon surface waters, caused kssicrg and expansion of water objects arg olol o o ololo!l o
their backwater
Temporary impact upon surface waters, caused bghdrge of pollutants, especially into oli %5 ol o | o o ololo!lo
trophic water bodies, and intake of water

Climate and air

Impacts caused by construction of facilities (remaa of land)
Loss of forest areas with clean-air and climatiections, caused by changes of microclimatg O | O | O | O O|lO0O|O]|]O| 0O
Loss of areas with the formation of cold air ®) ®) ®) O|O0O|O| @
Creation of barriers for currents of cold and fresh with clean-air and climatic functiors,o o o ololo!l o
caused by building and division of the air pathways
Impact upon meso- and micro-climate, e.g., evaporabr solar irradition balance, withir o
urban polluted districts, caused by impervious cage
Impact upon meso- and micro-climate, caused bysite of evaporation, changes of tempera-
ture and wind above the water surface area of masemeservoirs and in the area of soil re- o | O
moval
Development of temperature inversions in the unbaliuted areas, caused by blocking of fresB o o
and cold air pathways
Road laying through forests that function as cler@attection and protection against pollution © | O | O Ol 0| O|O
Impacts caused by exploitation
Impact upon cold and fresh air pathways with claarand climatic buffering functions, cause(b o ol e
by emissions of pollutants
Impact upon areas of accumulation of cold and fr@istwith clean-air and climatic bufferirgo o ol e
functions, caused by emissions of pollutants
Deterioration of air quality, caused by dischar§pallutants ® | O O| ® | O
Formation of smog, caused by temperature inversionsban polluted districts ® | O O
Impacts caused by construction
Creation of barriers for pathways of cold and freghwith clean-air and climatic bufferirgo ol o o ol o
functions, caused by construction and landfillsite
Impact upon areas with clean-air and climatic knirifg functions, caused by emission of po Iuo ol o o ol o
tants from construction machinery
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Table A.4 (Continuation)

1 | 2] 3] 4] 5] 6] 7] 8] 9] 10 11 12 1B

Landscape quality and its recreational value

Impacts caused by construction of facilities (remaa of land)

Loss of areas with specific landscape quality, edusy impervious coverage and use of the g | 5 | o o ololo| e

for construction

Loss of diversity caused by division or fragmemtatof vegetative and structural elements su@ olol o olololololo!lo
as park alleys, forest plantations, geomorpholdgitactures

Changes of originality of landscape constituenésised by division, fragmentation, emergencg o o o/ e 0/ e e e0!le@]|oO
of technogenic elements (high-voltage line), etc.

Visual disturbances caused by bridges, dikes antsda ®) O|O0O)| O] O O] O |O | @
Division and fragmentation of natural parks, pregddandscapes and other protected areas Wgh ololololololololo!| el o
recreational function

Impacts caused by exploitation

Impact upon recreational potential, caused by npddleition and other factors of irritation O| 0| O ®) Ol 0| O] O] O
Impact upon recreational potential, caused by Vidisaurbances, e.g., industrial transport O| O ]| O ®) ®) ®)
Impacts caused by construction

Loss of areas with specific landscape quality amahges of landscape constituents, caused By olo!l o o ol o o
the use of these areas, e.g., soil removal, larsifis, etc.

_Impact upon_recreational potential caused by np@dkition and other factors of irritation dyr- ololo o ololo

ing construction
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Explanation of symbols:

® | Usually relevant;

Essential impact factors at the local developmentlgn level[62, pp. 135-137]

O | Relevant to a limited degree and/or case-by-case

Table A.5

Cause Protected assets affected
(o)

Impact factor S o | o Range and intensity of impact Q'?%) v | 2 | % @
2 | 2|7 gl 2§ 52152
= ’ 8 73 = o (P "

1 2 3 4 5 6 7 8 9 10
Use of land area Scope particularly on the basis of the legal stipahs, concretely estimable in sqm; scope of piessi
including im- ° barrier effects to be qualitatively assessed oasa-by-case basis PO PO P P S
pervious cover- Forecasts of possible barrier effects in particalses, essentially to be based on functions aml-se
age tivities of the natural balance (e.g. networkingistures)
Intensity dependent upon the stipulations of tlellaevelopment plan, regarding type and extent of
Use of land area structural use, position of the building objectddhe greening of the construction area to be tguali
including con- tively assessed.
struction of ver- ° Scope, as in the case of land use including impasvcoverage; also, for visual effect, a factoB@f o o ol o| e
tical structures times the building height (with exceptions for coete modifications depending on relief and struetur
(above & below of the study area); scope of barrier effects tagmessed qualitatively.
ground) Forecasts of barrier effects to be based essentialthe functions and sensitivities of the natiall
ance (e.g. networking structures, cold air coridetc.)
Use of land area
with changes " Changes in use and vegetation structures (withapeiviousness and overbuilding), e.g. creation of

use/ planting of L ) : :

vegetation, but garden f_;\reas_wnhln the scope of the local devedopirplan, concretely estimable in sgm, on the basis

no impervious [ N of the st|pulgt|0ns: . e o o o o

coverage (creal Scope and intensity of the use of n(_)n—lmpermealmIEs [of _Iand as storage areas or carparks; geperall
: only roughly estimable (particularly in the casecommercial areas)
tion of open
spaces)
Mgggﬁns%gizg ® | Scope of use as open space on the basis of tHestgmgaations, concretely estimable in sgm. ® O | e O | e
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Table A.5 (Continuation)

1 | 2] 3] 4 5 | 6] 7] 8] 9] 10

Intensity generally only ordinally classifiable dunstrial areas > commercial areas > mixed construct
areas > residential areas); without further infaiomg no estimate of concrete orders of magnitigde i

possible

An estimate of the scope is only possible to therthat the community has made use of the pdssibi
Po!lut_ant ° PY ity of .establlshmg the exclusion of certain typdsoperation (e.g. in the nature of minimum dis " ol @ | ®©| @
emissions directives).

Effect forecasts generally very uncertain, and rbesbased essentially on the immissions sensitfity
adjoining structures and uses, and/or on the gwatet sensitivity of the site. Generally, avoidance
may be best achievable by imposing maximum immiss@lues, or the exclusion of certain types of
operation

Intensity generally only ordinally classifiable dinstrial areas > commercial areas > mixed congtmct
areas > residential areas); without further infaiomg no estimate of concrete orders of magnitide i
possible.

An estimate of the scope is only possible to thembthat the community has made use of the pds
Noise emissions @ @ |ity of establishing area referenced noise emiskgals, or the exclusion of certain types of odergt O o
(e.g. in the nature of minimum distance directives)
Effect forecasts are generally very uncertain, mngt be based essentially on the immissions sensiti
ty of adjoining structures and uses of the sitendgally, avoidance may be best achievable by inmgosi
maximum immission values, or the exclusion of dartgpes of operation

28
=3

° Only a nominal effect estimate is possible; hempeenarily instructions for avoidance are usefub(e.

Light emissions - O use of environmentally compatible outside lightfagilities, such as sodium vapor low-pressure |I3mps

Intensity generally only ordinally classifiable dunstrial areas > commercial areas > mixed construct
areas > residential areas); without further infaiomg no estimate of concrete orders of magnitde i
possible
An estimate of the scope is only possible to tHerthat the community has made use of the passibi
o | . . . . o
ity of establishing the exclusion of certain typé®peration.
Effect forecasts are generally very uncertain, amgt be based essentially on the sensitivity aftfre
air and cold air corridors. Generally, avoidancey foa best achievable by the exclusion of certgiesy
of operation

Heat emissions

Motion disturb-
ance due to lei °
sure, sports or
recreational use

Intensity generally only ordinally classifiable dunstrial areas > commercial areas > mixed construct
areas > residential areas); a more precise detatiminfor residential areas is possible on theshafi ®
planned residential units
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Table A.6

Intensities of impacts on biotopes depending on dance from the area of intervention and fore-
cast traffic caused pollution[75, pp. 1I-7, 11-8]

) Elevation of the road (Gradient)
Traffic volume . Impact
. Distance from edge of roadway . S
(average daily| Impacted area - - intensity in
traffic) Embankment p05|-Embankment posit Embankment %
tion 0-2 m cut tion 2-5 m cut position >6 m cut
Construction area  Impact zone Impact zone Impact zone 100
>30000 Effect zone 1 to 50 m to25m - 40
Effect zone 2 50-100 m 25-75m to50 m 20
Construction area  Impact zone Impact zone Impact zone 100
15000-30000| Effect zone 1 to 50 m to25m - 20
Effect zone 2 50-100 m 25-75m to50 m 10
Construction area  Impact zone Impact zone Impact zone 100
<15000 Effect zone 1 to25m to10 m - 10
Effect zone 2 25-50 m 10-25m - 5
m
100
754
Effect zone 2
50+
Effect zone 1
25
e —— T T T T
L b
L L
254
Effect zone 1
50+
Effect zone 2
75
[ ]
Construction area ——100
=
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Essential impact factors, dependent on planning ieint, at the land-use plan level62, p. 134]

Table A.7

Range (R); Intensity (1) depending on planningmttg@lanned use area)
Cause and Structurall
Impact factor pointintime| Duration Residential Mixed Commercial | Traffic facilities characteriz}(/a d
of occurrence construction area construction area construction areg area
green space
R: minimal, R: minimal, R: minimal R: minimal, R: minimal
Use of land area including impervious cqv- Facility permanent I: mo_derate _(30 4 & hlgh (80 “ | I: high (80% im- I: hlgh (80 “ | 1: minimal (30%
erage of land area 80% impervious{ 100% impervi- . 100% impervi- | . .
perviousness) imperviousness
ness) ousness) ousness)

Use of land area including construction pf Facilit ermanent R: Case-by-case, R: Case-by-case, R: Case-by-case,R: Case-by-caseR: Case-by-case,
vertical structures (above & below ground) y P I: medium I: high I: high I: high [: minimal
_Use of land area with cha_mges n use/ pli?fbnstruction; temporary orf  R: minimal, R: minimal, R: minimal, R: minimal, R: minimal,
ing of vegetation, but no impervious cover- o s i . . . i

’ facility permanent I: high I: Case-by-case| I|: Case-by-case| |: Case-by-case I: high
age (creation of open spaces)
o Construction; temporary or| R: Case-by-case, R: Case-by-case, R: Case-by-case,R: Case-by-caseR: Case-by-case,
Pollutant emissions . ; X ] : R R R
operation permanent I: medium I: medium I: high I: high I: minimal
. o Construction; temporary or| R: Case-by-case, R: Case-by-case, R: Case-by-case,R: Case-by-caseR: Case-by-case,
Noise emissions . el - ;
operation permanent I: minimal I: medium

I: high

I: high

I: minimal
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Table A.8
Types of cumulative impactg61, p. 275]

Type of cumulative impact Principle (example)

Spatial compaction (addition)
of certain loads

Wsum
Temporary (accumulative)
addition of certain irreversible
loads
t
Wsum
Temporary (accumulative)
addition of certain potentially
reversible loads
t
B, B, B,

Gradual changes of -
the environmental state t, m
affected by permanent or T "
temporary loads ty {m.
| |

Synergetic interaction of B
different impacts (Bx, By) X Weyn
and emergence of /
resulting loads Wsyn .
B

Synergetic interaction of . T
different impacts (Bx, By) By
and emergence of new factors / Bsyn Wsyn
of impact Bsyn and
resulting loads Wsyn .
B
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Appendix 1.3

Description and assessment of environmental assets

Table A.9
Processing of the protected assef86, pp. 78-80]

Significance/services
(Function, values)

Selection of important indicators for the evaluataf services

Soil

Habitats for soil or-
ganisms and natural
vegetation

Range of species

Large-scale presence; frequency of habitats obuarbiocoenoses
Original character (degree of hemeroby)

Suitability for the development of protection-warthegetation

Filter and buffer for
pollutants

Geological structure
Types of sall

Clay and humus content
reactivity (pH value)

Site for crops

Relief

Type of soil

Root penetration depth

Heat conditions

Natural nutrient capacity, acidity

Groundwater

Groundwater supply

Thickness of groundwater body

Characteristics afmultiaquifer formation

Groundwater source

Flow direction

Flow velocity

Permeability

Groundwater basin

Covering strata (thickness, permeability, bufferamgl filtering capacity)
Chemical composition

Groundwater
recharging

Precipitation rate

Climatic water balance

Direct runoff

Capillary capacity of the soil
Permeability of the covering strata
Vegetation

Actual utilization

Surface waters

Self-purification
function

Watershed area

Surface and water body (standing water bodies)

Runoff quantity, runoff dynamics and flow velocigtreams)
Evaporation rate

Oxygen content

Inflow and outflow

Microbiological composition

Habitat for animals
and plants (habitat
function)

Income morphological condition of the water bodies

Trajectory and flow conditions

Composition of the floor (structure, substrate)

Contact possibilities with the hyporheic zone

Formation of the riverbank (structure, material)

Trees and shrubs (including linkage/networking wité surrounding countryside)
Water quality

Occurrence of characteristic animal and plant ggeeind their communities
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Table A.9 (Continuation

Significance/services
(Function, values)

Selection of important indicators for the evaluataf services

Flood prevention
(retention functions)

Utilization/groundcover

Relief

Permeability of soil and subsoil
Degree of regulation of water bodies

Air and climate

Formation and trans-
portation of fresh and

Areas of special significance for formation of caldd fresh air (cold and fresh-air
pools)

Outflow quantities, level of local exchange proesss

Outflow corridors

Large-scale wind distribution

cold air .
Inversion frequency
Heat pollution
Land-use (especially structural density)
Air filtration Surface roughness

Orientation of emission sources

Animals and plants

Habitat for wild ani-
mals and plants
Biotope networking
Protection status

Locally typical occurrence of species and speai@smunities

Diversity

Naturalness

Rareness

Completion

Maturity

Endangerment

Representativeness

Area size (distribution of rare or endangered sscommunities/biotopes)
Development potential

Quality of the landscape

Occurrence and per-
formance of locally
typical landscapes
(peculiarity of the
landscape)
Structural and aesthe
ic endowment of the
landscape (beauty an
diversity of the land-
scape)

Structure determining landscape elements: grovebaod meadows, coppices, na
ral creeks, species rich, layered stands, etc.

Recreationally useful forest areas and structdoeest meadows, forest creeks,
beautiful forest scenery, species rich, layereddstatc.)

Relief (diverse relief, scenic possibilities etc.)

Cultural-historically significant elements

Near-natural state (share of ecologically significstructures and areas, biotopes)
Characteristics of the local climate (e.g. sunny simady locations)

Quiet areas

Landscape related recreation

Significance of the
landscape for quiet,
landscape related red
reation

Natural endowment, diversity and characteristiclodlly typical peculiarity
Accessibility and assignment to settlement aredsasidential areas

Opening of landscape and endowment with recredtjosignificant infrastructure
Protection status

Table A.10

Classification of the initial state of the planningarea in terms of the significance

of protected asset$41, pp. 28-30]

Bottom value

1. Areas of low significan ce for the natural balance and the quality of the |
Species and habitats
Non-natural and strongly anthropogenically affedtetopes, without presence Réd Listspecies

Top value
andscape

« Roadside greenery with regular, intensive care
« Intensively maintained lawn areas, e.g. sportdifacie Intensively used meadowland; intensively cared

ties

« Groves (<10 years old)

green space
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Table A.10 (Continuation)

Bottom value Top value

< Simply structured decorative or vegetable gardens,

intensively used gardens, commercial horticulture

young orchards

Christmas tree nurseries

Rapid growth plantations

« Plantations consisting entirely of exotic tree $p&c
(<30 years old)

» Vacant lots (<5 years old)

« Non-naturally regulated bodies of water

Soil

« Soil impervious due to buildings, walls, asphalt,
concrete or other solid coverage

« Paved transport and storage surfaces, paved sports
areas (e.g. tracks covered with synthetics)

U

» Tree nurseries .

 Partly impervious surfaces, such as gravel or sand
covered surfaces, pavements, water-bound path
ways

Water

« Non-naturally regulated bodies of water

< Areas with permanently lowered water tables

« Areas with no water infiltration capacity (dense,
virtually impermeable surfaces)

Climate and the air

» Bodies of water in pipes

« Large impervious soil areas
» Vacant lots housing areas, in densely structured
environments

« Areas with no locally climatically effective air €x
change corridors

Landscape quality
« Rehabilitation areas, edges of built-up areas,-espe
cially in strongly built-up village and urban resit
tial areas (heterogeneous structural forms)
« Industrial and commercial areas with no greener

* Monotonous, simply structured farmland

2. Areas of medium significance for the natural bal ance and the quality of the lan dscape
Species and habitats
areas with near natural and / or extensively ussments
« Site-appropriate reafforestation
« Site-appropriate forests
« Short rotation coppiceas a storage form of forest

* Non-site-appropriate reafforestations and forests|
« Groves in residential areas with primarily indige-
nous species

« Intensively maintained lawn areas, e.g. sports sayn :Jsel ted field hed ken t
» Extensively maintain roadside greenery ps;[ﬁse groves, field groves, hedges, stnkenfores

« Degraded or strongly impaired wetlands and low
nutrient sites

« Ruderal areas, vacant lots (> five years)

* Richly structured gardens

« Creeks and small bodies of water with reinforced
banks

» Orchard meadows (trees> 30 years old)

» Species rich or extensively used meadows (low nu-
trient/damp meadows and forests)

« Occurrence of animal and plant species of local
significance in the district, not includiriRed List
species

Soil
« Anthropogenically transformed soil with permangnt
growth (e.g. meadows, gardens), with no cultural
historical significance or utility for the developmt
of special biotopes

« Soils with very high natural yield

Water

¢ Medium quality bodies of water

» Bodies of water with changed courses/positions
« Area with high intact distance to groundwater
 Input risk with nutrients and pollutants present

« Floodplain sites
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Table A.10 (Continuation)

Bottom value | Top value

Climate and the air

Well-ventilated area at the edge of air exchange
corridors

Landscape quality

Traditional area at the edge of human settlement,
with existing, established greened structure

3. Areas of high significance for the natural balance and the quality of the land  scape
Species and habitats
Near-natural biotope and use types, such as

Near naturally structured and site appropriatedisravith high shares of indigenous tree speciabwath the
following forest types:

Bog, swamp, marsh and floodplain forests

Forests and shrubs of dry, warm sites, forestdapes, screes and sunken pathways

Sheep runs as historic forest use forms

Old shrub and hedge landscapes, species rich fegsts

Old isolated hedges

Orchard meadows with old stands of fruit treesifard meadows > 30 years old)

Areas of former vineyard sites and abandoned vimsya

Old landscape parks, richly structured gardens ndidr natural elements

Open rock formations, alpine meadows and small sredleys, crippled tree shrubbery and tall herb oam
nities

Low nutrient meadows, heaths, turf meadow commesiitbpen inland dunes, thermophile marginal area,
open natural block and scree piles

Bogs and swamps, reed beds or rush rich wet ang daaadowsmoor grass meadows and source areas
Natural and near natural stream segments, incluthodplains and land forming areas of standingiésdf
water

Ecologically or geo-morphologically significant hets, such as caves, natural ponds and small ®odie
water

Occurrence oRed Listspecies

Important biotope connectivity axes and biotopeettgyment areas on soils with priority functions $pecies
and biotope protection

Soil

Rare soils (e.g. bog soils, fly sand)
Unaffected or only slightly changed near naturdlstoucture
Soils with predominantly protective, filtering abdffering functions

Water

Bodies of water with high water quality
Non-regulated streams and standing water bodies
Areas with no deterioration of the groundwater leve
Areas with a low, intact depth to groundwater
Retention areas in floodplains

Areas of great significance for groundwater re-ghay

Climate and the air

Climatically effective air exchange corridors
Areas with climate compensation function for hurhabitation areas

Landscape quality

Areas with natural surface structures which charazs the landscape, such as ridges, hilltopsitbisades
visible from afar

Areas with an ensemble effect (small-scale strectareas), e.g. orchard meadows at the edgedagfesl
Historic cultural landscapes and parts of the laape

Areas with cultural-historical landscape elements

Areas immediately adjacent to large-scale proteateds

Elements such as riverbanks forest edges etc. hvahiaracterize the landscape, and areas of panticdrea-
tional significance
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Table A.11
Evaluation framework for the protected asset «Landsape Quality / Recreationx77, p. 21]
Criteria Description
Very great significance (Stage A)
Diversity Many diverse structures and/or uses and/or higbispeliversity (vegetation, fauna)
(=high, ordered complexity)
Exclusively elements of locally typical and chaeaidtic nature; no disturbing anthropoge
Peculiarity  |transformation of the landscape; uses well adaipteide relief
(=>cultural-historical development)
Harmony Good harmonization of natural and anthropogenimetds
(=>scale appropriate to the relief; regionally typielments predominate)
- Area visible from virtually all sides
Visibility

(=>open terrain, easy to experience)

Naturalness

Very natural (e.g. natural forest, new natural dplain landscape, bogs, etc.), old orch
meadows, very extensively managed pasturelandratigtueproducing forests
(=>little or no anthropogenic influence)

Infrastructure

Numerous recreational facilities available (bencbasbecue sites, etc.)
(=>facilities enhance recreational quality)

Accessibility

Multifarious comprehensive network of pathways &lde (> 3 km/sq.km)
(=infrastructure facilitates sojourn)

Smell

Pleasant odours (e.g. flowers, hay, fruit)
(= odours enhance recreational quality)

Sounds

Pleasant sounds (e.g. twittering of birds, windtemeetc.)

Distance to
habitation

Close to human habitation (< 1 km from edge ofdesiial area)

ard

Observable use
patterns

Area is strongly frequented; multifarious and vasase patterns observable

Evaluation
example

Particularly attractive landscape areas, lines or pints with very good quality of charac-
teristic features for the natural area.

Special characteristics of peculiarity andedsity (e.g., spaces are located in a large eott
complex of orchard meadows or deciduous foresgspart of a historical cultural landscape
are culturally significant, are located on natunahear natural bodies of water with the resj
tive near-natural surroundings; historic roadwag/\characteristic of the landscape, grove
coppices; a terrain with a very strong relief, neatlterrain morphological characteristics, n
ral historical or geologically significant elemengsich as ground openings of mines or vol
ic craters; or points which provide particularhesi vistas)

Few or no disturbances

Very well accessible recreational areas equippeti vacreationally effective infrastructu
near human habitation; recreational forest (Stggfadscape conservation area

or
pec-
S or
atu-
can-

re

Great significance (Stage B)

Diversity

Many elements of locally typical and characterisigture; few disturbing anthropogenic tra
formation of the landscape (e.g. small roads adoi¢he relief)

Peculiarity

Other criteria same as for Stage A

Other criteria

Many elements of locally typical and characterisigture; few disturbing anthropogenic tra|
formation of the landscape (e.g. small roads adoi¢he relief)

Evaluation
example

Attractive landscape areas,lines or points with good quality of peculiar charateristics
for the natural area.

Recognizable peculiarity, with diversity; like Sead\, but less strongly characteristic (e
small, intact orchard meadow areas or areas irelamgnimally disturbed orchard mead
complexes; historic roadways, groves or coppicagefrterrain); typical smalscale measure|
minimal disturbance

Accessible recreational areas equipped with reiomggdty effective infrastructures near to |
man habitation, or very well-equipped recreati@arelas remote from human habitation;
recreational forest (Stage 2); landscape conservatiea

.g.
DW

u_

Moderate significance (Stage C)

Diversity

Some or few structures and/or uses; moderate uleraspecies diversity

Peculiarity

Few elements of locally typical and characteristadure; little or some disturbing transf

mation of the landscape
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Table A.11 (Continuation

Harmony Natural and anthropogenic elements correspond
Visibility Area visible from several directions
Naturalness |Moderately near natural (average amount of meadualylapen areas, etc.)
Infrastructure | Some recreational facilities available
Accessibility | Network of pathways available (1-3 km/sq.km)
Smell No odours; or balance between pleasant and unpleadaurs
Sounds Balance between pleasant and unpleasant sounds
Distance to 1-1.5 km from edge of residential area
habitation
Ob?g;{:ﬂi USEl Area is moderately frequented; some use pattersesroable
Characteristic features of the natural area are sti present, but have been visibly anthro
pogenic transformed or disturbed.
Evaluation Landscape typical characteristics are present (egidual Stage B areas), average cull
example landscapes, utilization characterized by vacancysimubbery;
Residential and commercial area with much greeraegarly locally or regionally typical resi
dential areas with native local vegetation
Low significance (Stage D)
Diversity Few structures and/or uses; minimal use and/olispdaversity
o Few or no elments of locally typical and characteristic natiaathropogenic transformati
Peculiarity . .
of the landscape very much in evidence
Harmony Natural and anthropogenic elements correspond t_i_ttlnot at aII_ _ _
(= arrangement not to scale, not in harmony or diggr, materials not typical for the regio
- Area visible from very few or no directions
Visibility

(= area appears inaccessible or closed off)

Naturalness

Not very near natural (e.g., orchard plantationse pnonocultures, farmland, unpaved pa
roads, settlement areas intensively used farmland)
(=high anthropogenic influence)

us-

and

] pri-
rage

Infrastructure | Few or no recreational facilities available
. Incomplete network of pathways (<1 km/sq.km)
Accessibility (=lack of infrastructure makes sojourn difficult)
Smell Odours detract from sojourn quality (e.g. auton®bil industrial emissions, mass animal |
bandry, fertilizer, etc.)
Sounds Sounds detract from sojourn quality (e.g. aircrafito, or industrial noise emissions, etc.)

D|stai2:t(ieotno hab- Remote from edge of residential area (>1.5 km fesige of residential area)

Ob?;‘;:ﬁ:i US€l Area is frequented little or not at all; few or different use patterns observable
Anthropogenic transformed areas with primarily uniform use; a few landscape typics
characteristics still present.

Evaluation Landscape typical characteristics are still recogjplie (e.g. non-typically cleared out farmle
example with remainders of vegetational structures, gardemse areas, commercial areas greeneg
marily with local tree species; residential areeseged with local tree species to an ave
degree
Very low significance (Stage E)
Diversit Lack of structures and/or uses; monotonous landsdegydly any different uses
Y (=monotonous, uninteresting)
Peculiarity Virtually no elements of locally typical and charactéci nature; anthropogenic transformat

of the landscape very disturbing

Other criteria

Other criteria same as for Stage D

Evaluation
example

Poorly structured areas, strongly anthropogenic trasformed with fragmentation and
disturbances (e.g. noise); no natural characterigts still present

No landscape typical peculiarity still recognizadeg. nontypically cleared farmland withol
remainders of vegetation structures, commercia gtands, commercial and residential a|
with little or no greening; or other areas with iligimpervious surfaces);

reas

Areas with no sojourn quality (major visual andssodisturbance present)

99



Appendix 1.3. Description and assessment of enmemal assets

Table A.12
Classification of protected assets in value level$2, pp. 231-232; 90, pp. 123-125]

Species and biotopes

Value levels
The following value levels were used
Il — Of special significance (markedly characteriagshear natural and semi-natural biotope types)

II — Of general significance (The step concerns itiqudar the wide range of more or less protection
worthy biotope types, which have however been Smmtly affected by various uses, and also small-
scale landscape elements each of which is, omits of minor significance, but which, in a high-
value location are to be evaluated in accordante tveir surroundings.)

| — Of little significance (especially intensivelgad biotope types with few species)
The criteria for the classification of biotope typento the three value levels were:

* near natural character

* endangered character

* rareness

» significance as habitats for plants and animaledisp significance of biotopes at extreme sites,
and of bright, multi-structured, old biotopes).

Biotope types with multiple value levels
Some biotope types, depending on their concrefenpesince, are assigned to different value levels.

The value level applicable for the concrete perfomoe of the particular biotope type is ascertained
according to the following criteria:

» biotope descriptions in the map key

* areasize

« position of the area (e.g. networking function,tbpe complexes)

« quality of the performance with regard to siteysture and typical inventory of species
« age of the biotope

e occurence of threatened species.

Occurrence of plant and animal species

[l — Occurrences of special significance

« Bird breeding areas of national or state-wide $igance

* Migratory bird habitats of international, natioreld/or state-wide significance

* Occurrence of a threatened animal or plant speoiesf an extremely rare animal or plant spe-
cies; or occurrences of above-average-sized popugadf several strongly endangered an-imal or
plant species; or occurrences of above-average-pi@pulations of a large number of endangered
animal or plant species.

Il — Occurrences of general significance

e Generally high numbers of animal and/or plant sgmctompared with the expected biotope-
specific figure.

| — Occurrences of low significance

* No endangered animal or plant species, and

» Greatly below-average numbers of animal and/ortpdaecies, compared with the expected bio-
tope-specific figure

* No high demand animal or plant species occur.

Classification in value levels for forests

Near natural forests on old forest sites of avetaggood condition are generally classified as ¥alu
Level IlI.

Provided a minimum value is given, stands are dexhby one stage with respect to the average lev-
el, if one or two of the following criteria apply:
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e pole forest with no old-wood component
* inclusion of tree species foreign to the site
* not a traditional forest site (non-forested phasting the past 300 years).

In natural areas with a low proportion of forestsald forest sites, all types of forest could be up
graded one level compared with the maximum valubérist, provided this is <IIl.

Classification of regeneration capacity

% Difficult or impossible to regenerate after destimt (> 150 years’ regeneration time)
#  Difficult to regenerate after destruction (up tdMears’ regeneration time)
(%) Difficult to regenerate, but generally not a deypshent goal of conservationists (due to de-
generation stage, or major anthropogenic change)
Possibly regenerate of all: under favourable cammit regenerate a bowl within a relatively

NON€ " short period (up to 25 years)

In the biotopes#) and in all biotopes without % or a # #, compensation and/or offsetting measures
are possible

Table A.12.1
Examples for the classification of biotope typgeduced after 42, pp. 232-240]
Biotope type Regener.auon Value level
capacity
Forests
Mixed oak forest in acidic soil at wet sites b 11
Forest edge, dry/warm sites * 1
Deciduous forest of native species (%) Il
Deciduous forest, young stand Il
Inland waters. Streams
Near natural headwater field b 11
Reinforced headwater field Il
Near natural, rapid flowing low mountain range rive * 1

Moderately regulated river Il

Completely regulated river I

Inland waters. Standing bodies of water

Naturally formed, near natural, low nutrient snimdbdy of water * 1

Ponds Il

Land forming area of low nutrient standing watedyo 1]

Naturally formed, non-natural standing water body Il

Non-natural storage or tailings pond I

Meadows

Low alkaline, low nutrient wet meadows #* 11

Species poor mesophilic meadows Il

Seeding grassland I

Green spaces in areas of human habitation

Residential area trees, largely native species * Il

Ryegrass/Great plantain lawn associations I

Decorative bushes/edges I

Old landscape parks * Il

Other green spaces and old stands of trees * Il

Orchards and vegetable gardens I

New park facilities I

Buildings, traffic and industrial areas

For some units of this group (e.g. embankmentsisweith well-developed vegetation or species-riahrfa, or
buildings of significance for endangered animalcggs), a different value level may be establishe@d case-by-
case basis

Impervious coverage of the soil, buildings I

Surfaces with no impervious coverage or vegetation I
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Soil
Il — Soils of special significance

Near natural soils (natural profile structure ldygenchanged; no notable de-watering; no modern
farming use; e.g., old forest stands, bog and ééds er dunes; de-watered little or not at alljafe

« Soils with particular site properties/extreme sitegare, e.g.:
- very low-nutrient soils
- very wet soils with a natural water balance, ooaly slightly lowered water level, as with
bogs and fens, gleys, or floodplain soils
- very dry soils, such as dry rocky soils, saltysaoil
« Soils of cultural/historical significance, if rare
« Soils of natural-historical and geo-scientific sfgance, if rare
» Other rare soils.

Il — Soils of general significance

* Organic and mineral soils anthropogenically tramsfed by use (by waterway reinforcement, ag-
ricultural technology or farming measures, e.gernsive grassland or farmland use)
» Extensively farmed or fallow/unused organic andemah soils characterized by use.

| — Soils of low significance

* Rough soil caused by mining/quarrying

« Anthropogenic soils, the structure of which diffemmpletely from the natural structure, due to
agricultural processes

» Contaminated soils

e Impervious-covered soils

Groundwater
Il — Areas of special significance

« Areas which are sources of drinking water (priogtgas)

e Groundwater reserves suitable as sources for dignkater (precautionary areas)

e Areas in which a threat to the groundwater exista eesult of mining/quarrying in view of the
nature and thickness of the covering layers oftingfer.

Il — Areas of general significance

* New groundwater formation areas
* Areas with the habitat function, e.g. very wet area bogs

| — Areas of low significance:Other areas.
Landscape quality

Il —Areas of special significance:Elements of the landscape which largely corresgonte typical
uniqueness of the natural area, are of above-awesiggificance for that natural area, and are éfee
disturbing objects, noises or smells, especiallgreas with:

« A high share of near natural or seemingly natuiatiope types

«  With naturally characteristic reliefs of exceptiba@nificance for the respective natural area.(e.g
ridges, hilltops, steep inclines, dunes, valleys)

* The possibility to frequently experience animal glagions typical of the natural area, and with
above average characteristics

» Historical cultural landscapes and landscape el&srard/or historical land-use forms of particu-
larly characteristic uniqueness

« A high share of typical cultural historical settiemt and building forms

« A high density of landscape elements typical ofrthtural area.
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Il — Areas of general significance:Elements of the appearance of the landscape ichwthe unique-
ness typical of the natural area is essentially rgitognizable, although in a reduced or overbuilt
form:

* The areas clearly marked by human use (seeminglyaildiotopes present only to a slight de-
gree, the natural development of the landscapespudyadically recognizable)

« Elements of the cultural landscape typical of tatural area are only sporadically present

« Use forms have been progressively uniformized bgnisive land-use; the diversity of land-use
and landscape elements typical of the naturalianegesent only to a small degree

« Mining/quarrying areas after rehabilitation show tiniqueness typical of the natural area in terms
of size, design and vegetation, albeit in a redureaerbuilt form

» Other negative impacts such as noise or odoursrasent.

| — Areas of low significance:Elements of the appearance of the landscape flqeamess of which
typical to the natural area has been largely aptsgenically transformed or destroyed, in particular

« Areas with few or no seemingly natural biotopesrelster of the landscape marked by intensive
human use

* Few or no remains of cultural historic old landseafements

« Urban or village residential areas with no regiasrdbcally typical building forms

» Areas in which landscape elements typical of thanaharea which provide an experience are
present only very sporadically or not at all; ceghout, monotonous landscape

* Mining/quarrying areas after reclamation appeaeitpr to the natural area due to size, shape
and/or vegetation

« Areas with additional strong negative impacts bieottypes (noise, odours).
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Appendix 1.4

Forecast of impacts of environmental assets and the ir functions

Table A.13
Approaches for forecasting of impacts

Four different approaches are used to forecastdtapdepending on the type of effect:

1. Assessment of impacts leading to the directdédssnatural object or area.

2. Assessment of impacts unrelated to suscepyililitl value of the assessed asset or its functions.
3. Assessment of impacts related to the value afsapt or its function (single bond).

4. Assessment of impacts related to susceptilility value (double bond).

The selection of any approach depends on a nunilierros. Their description is given below in the
general scheme of selection of approaches for dstig, Fig. A.13.1.

Asset or its functions within

Asset or its functions outside the protected areas the protected areas
Impacts
No direct losses of the object Direct losses of the object
or its functions or its functions
There are gradations of value No gradations of value
1a 1b

There are gradations of value
and susceptibility

; No impact areas No gradations of value
More than one impact or only one impact area and susceptibility
area are defined is defined 2b

2a

Gradations of susceptibility Gradations of suscenptibili
: ptibility
correspond to gradations do not coincide with gradations
of value or there are only of value
gradations of susceptibility

Fig. A.13.1. Selection of approaches for impacefaisting.

Forecast approaches are marked by numbers: 1 ssassat of loss of object or area; 2 — forecast un-
related to bonds; 3 — forecast with single bond;fdrecast with double bond [58, p. 75].

1. Forecast of impacts leading to the direct logbject or area, Fig. A.13.2

This approach is applied in case of direct comgtets of an area or natural object, or of the fiomst
of an environmental asset (Option 1a) or legalbtgeted object (Option 1b).
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Option la

The intensity of loss (impact) is assessed fromdilhect loss of area or function of the environnaént
asset, and depends on the value of the loss. Amppate scale of value is to be used for determina

tion of the intensity of impact upon the objeceaor function. Susceptibility is not consideredhis
case, as there is a complete loss of area or amcti

Option 1b

If the area or function with protected status i®diy lost, the level of loss is determined byiséay
tion.

1. Assessment of area loss

a Asset or its function b Legally protected object
‘ Value ‘ ‘ Intensity of effect ‘
Direct use of Use of requlatory
v value scale v documents
‘ Intensity of impact ‘ ‘ Intensity of impact ‘
Criteria: Criteria:
- value gradations - no gradations of value and susceptibility
- direct losses of functions or objects - direct losses of object

Fig. A.13.2. Scheme of forecast of impacts in edggirect lost of an area (environmental assets or
their functions) [58, p. 10].

2. Forecast of impacts unrelated to the value anceeptibility of the assessed asset or its function
Fig. A.13.3

This approach is used if the function of the envinental asset is directly connected with intensfty

load. It is used for both the functions of an a¢€gttion 1a) and objects with protected status i@Dpt
2b).

2. Forecast of impacts unrelated to bonds

a b
Asset or its function Legally protected object
‘ Effect ‘ Level of damage or
intensity of load
Scope of effect is higherthan
Assessment the interference zone or direct
v v Use of scale of load intensity
‘ Intensity of impact ‘ Intensity of impact
Criteria: Criteria:
- effect areas are not defined oronly one area - effect areas are not defined orone or more areas
is defined are defined
- there are gradations of value and susceptibility - no gradations of value and susceptibility
- no direct losses of functions or objects - no direct losses of objects

Fig. A.13.3. Scheme of forecast of effects unrelatethe value and susceptibility of the assessed a
set or its functions [58, p. 12].

Option 2a
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If the function of an environmental asset is impdaind the effect area is not identified, or ifyoohe
area is identified and it is difficult to assese thad intensity, the intensity of impact is detiereal
from the existing scales of value or susceptihility

Example. The susceptibility of aquifers to tapporgto backwater usually depends on the depth to
groundwater. However, expected impacts can be atinonly descriptively within the engineering
constructions. It is impossible to differentiatetmwithin concrete effect areas.

Option 2b

If the effect areas are not defined, or only oremas defined and the intensity of load can beszssk
the intensity of impact is inferred from the lee¢ldamage.

Example The laying of road a flooding zone isolates lawggger-detention areas and increases the
level of flooding. In this case, as in the previaume, the effect areas are not defined. The extient
impact is possible increase of the impoundment leve

If several effect areas are distinguished, the ghjzassessed from the intensity of effect indbiee-
sponding areas.

Example. Several areas can be defined with thesceésp the impact upon soil-protective forest land
along highways, caused by the introduction of hafrsfibstances. The soil-protective forest is not
differentiated in the categories of value and spisiodity, as its status is legally established.efdr
fore, the risk level is, in this case proportiot@load intensity, i.e., to the concentration ofrhful
substances.

3. Forecast of impacts related to value (single bpnFig. A.13.4

If several effect areas are defined and categofigalue and susceptibility approximately coincide
the contours of isolated areas, or if only the esadl value applies, the forecast is inferred frém t
value and intensity of load. The impact intensityletermined from the combination of these parame-
ters. Special matrices are composed. An exampbe®Buch matrix is shown in Section 4.5.

3. Forecast of impact related to single bond

Asset or its function Example of matrix for forecast of impact intensity
‘ Effect ‘ Intensity Value
¥ ofload |\ oty high| High |Medium| Low
‘ Matrix H Value ‘ - - - - -
4’ Very high [Very high|Very high| High | Medium
‘ Intensity of impact ‘ High |Very high| High | Medium | Medium
Criteria: o Medium | High |Medium | Medium| Low
- gradations of susceptibility coincide with
gradations of value orthere are only Low Medium | Medium | Low Low
gradations of susceptibility
- more than one effect area is defined - -
- no direct losses of functions or objects Intensity of impact

Fig. A.13.4. Scheme of forecast of effect relatedalue (single bond) [58, p. 12].

4. Forecast of impacts related to value and susiegiity (double bond), Fig. A.13.5
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This approach is used under conditions similahtis¢ of the previous ones. However, categories of
susceptibility and value do not coincide in thetoans of the defined areas. The assessment is per-

formed in two steps. First, a special matrix commasasceptibility and intensity of load. In the aed

step, the intermediate results obtained are coedegith the asset value or its function. The intgns

of impact is the product of the second matrix.

4. Forecast of impacts related to double bond

Asset or its function Matrix 1
‘ Intensity of load ‘ Intensity Susceptibility
ofload |\ery high| High |Medium| Low
v Very high |Very high|Very high| High | Medium
| Matrix 1 e Susceptibility || I ™ Very highl High | Medium | Medium
Medium High | Medium | Medium | Low
b4 . .
‘Intermediate result of matrix 1 ‘ Low Medium | Medium | Low Low
Result of matrix 1
¥ Matrix 2
‘ Matrix 2 H Value ‘ LleH- Result of matrix 1
HOCTb |\/ery highi High |Medium| Low
h 4 High [Very highl High | Medium | Medium
‘ Intensity of impact ‘
— Medium High | Medium | Medium | Low
Criteria:
- gradations of susceptibility do not coincide Low Medium | Medium | Low Low
with gradations of value
- more than one effect area are defined - -
- no direct losses of functions or objects Intensity of impact

Fig. A.13.5. Scheme of forecast of impacts relatesisceptibility and value (double bond)

[58, p. 13].
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Appendix 1.5
Ascertainment of significant negative impacts

Table A.14
Significant negative impacts due to road construatin [85, III.3, pp. 7-10; 82, pp. 107-108]

Explanation of symbols:

@® Location of road-building project (including consttion area)

® Immediate vicinity (to approx. 100-500 distancepeiading on the conflict situation)
Broader surroundings (to approx. 2000 m distancenare in certain cases, depending on the particula
dispute)

Scope of

Type and significance of impacts effects

Soil

Complete loss of function:

Impacts on soil function and the physical, chemagabiological characteristics of soil are alwagsg t Y
be considered significant if the functions are ctatgly removed. Removal of the topsoil and sub-
sequent impervious coverage of the ground is glipeoebe considered a significant impact

Anthropogenically transformation of the original site conditions and limitation of the soil
functions:

Removal of the topsaoil, particularly on naturalisveloped sites, by excavation or landfilling consti
tutes a significant impact. If soils with partictiiaimportant functions for the site are involvedg.
a high biotope development potential, the impacalisays considered significant. Otherwise| a
case-by-case determination is made.
Moreover, if particular soil determining factorsdacharacteristics, such as the water balance| the @
structure, or the nutrient content are drasticaltignged, that is also considered a significant @npa
since especially changes in soil development mswyitre
If the content of heavy metals or organic substarinethe soil exceeds the natural, geogenically
determined level, this too is considered a sigaiftdmpact. The intensity of the impact is esséntia
ly dependent on the level of pollutant emissione the soil, which is in turn dependent on the loca
volume of traffic

Groundwater

Reduction of groundwater formation:

Impacts which disturb the new formation of grountkware generally considered significant if the
local rate of new formation is considerably redudee to impervious coverage and anthropogeni-
cally transformation of the terrain, and if surfareas capable of insuring seepage are lost. Due to
their narrow widths, which provide the possibilfr seepage of precipitation water in the immedi-
ately adjacent area, bicycle paths are generatlgomsidered a significant impact

Disruption of groundwater conditions (quantity and dynamics):

Groundwater withdrawal leads to a significant intpat; as a result, the site and habitat conditipns

of plants and animals — especially the soil condgi— are changed in such a way as to cause chang-
es in the populations and in the soil developm&he same is true with regard to a rise in the ®
groundwater level.
Impacts on the groundwater flow conditions are @éccbnsidered significant if the latter is noticea-
bly affected, and if as a result the site and lalzibnditions of plants and animals are changed, or
the exit of groundwater to the surface, e.g. irse@reas, is considerably changed

Changes in protective effects relevant to groundwat quality:

The removal or reduction of covering strata mayseasignificant impacts if the result may be a 0/
reduction in groundwater quality with negative eféeon the natural balance, and particularly on|the
flora and fauna

Impacts on groundwater quality:

Impacts on groundwater quality due to pollutantssioins are considered significant if they calse
the physical, chemical or biological charactersti¢ groundwater to diverge considerably from the ©
natural, geogenically determined quality, and iba®sult, the site and habitat conditions of @ant
and animals are changed
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Table A.14 (Continuation)

Scope of

Type and significance of impacts effects

Surface waters

Removal of surface water/impact on the structure obodies of water:

Impacts on surface bodies of water are to be cersitisignificant if the latter are completely |or
partially removed or relocated, their characteristructures considerably changed, and as a resuf®/®
the site and habitat conditions of plants and alsiraee negatively changed, or the quality of the
landscape deteriorates

Limitation of retention functions in bottomlands:

Impacts upon the retention function are to be aered significant if they negatively influence the
flow conditions and the drainage characteristicsf the surface body of water cannot be retaimed i ©
any other natural manner, and as a result, theasiiehabitat conditions of plants and animals |are
negatively changed

Disturbance of the drainage characteristics/flow coditions:

An increase in surface water drainage or other atspapon a body of water are to be considered
significant if as a result the runoff volume ofteeam is increased, or if the surface body of water ©
cannot be retained in any other natural manner,aand result, the site and habitat conditions of
plants and animals are negatively changed

Changes in quality of a body of water:

Changes in the physical, chemical or biologicalrabgeristics of water are to be considered signifi- ®
cant if they lead to negative divergence from tigal conditions, and as a result, the site oritiak
condition of plants and animals are negatively geain

Climate and air

Loss/basic changes in the local climatic conditiontoss/restriction of compensating functions:

Impacts are considered significant if overbuildirgnoval of vegetation cover or site changes, par- /®
ticularly as a result of impervious coverage, dggror considerably changes the local meso- |an
micro-climatic functions

Impacts detrimental to air exchange:

Impacts detrimental to air exchange are considsigatficant if they result in a considerable reduc- ®/0
tion in the functionality of suitable spaces andéorridors for that purpose, and if the benefigial
effects of these spaces upon functionally assatiatget areas can no longer be fully provided

Impacts detrimental to climate functions due to pdutant immissions:

Impacts upon air quality due to roadway causegaliution are considered significant if they result
in considerable changes in air quality parameterthat functions of the natural balance, such as ©
areas with limited air exchange, which are sersitiv air pollution immissions, are drastically
changed

Biotopes / Plants and animals

Complete or partial loss of habitat/biotope destrution/destruction of the vegetation cover
and/or of single trees, etc.:

Impacts are to be considered significant if habitatd/or biotopes, including the local vegetation, @
are removed, the biotic communities of which hawebeen strongly or extremely strongly degrad-
ed (e.g. because the areas involved are alreattyulp)i

Negative impacts upon populations and biotopes due changes in site conditions:

Impacts are to be considered significant if thegatively affect characteristic site factors so that
negative changes in biotic communities, especialyalue determining species and their develop-
ment potentials, are to be expected. This may ajppparticular cases e.g. with regard to biotopes
especially sensitive to lowering of the groundwaterto low nutrient biotopes especially sensitjve
to pollution immissions
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Table A.14 (Continuation)

Scope of

Type and significance of impacts effects

Fragmentation of habitats and functional relationships:

Impacts causing fragmentation effects are to besidened significant if they cause permanently
negative changes in the conditions of life of theces and species communities which are value O
determining in the particular affected case, amglittvolves in particular endangerment of the long-
term preservation of the population involved, atsdsurvival capabilities and development poten-
tials (especially its dissemination possibilities)

Animal death due to accidents:

Deaths of animals are generally to be considemguif&iant, provided that these are species wh
are value determining in the particular affectezhar

ich ©

Endangerment/disturbance of animals (or their behaiour patterns, etc.):

Impacts are to be considered significant if valegethining species and their biotic communities
are disturbed in their species specific behavieuwy.(due to noise impacts), so that their long-term
living conditions are permanently changed, andeth®irvival probabilities and development and
dissemination possibilities are considerably reduce

©®

Landscape quality and recreational value of the latiscape

Loss of landscape elements which contribute to thexperience of a landscape:
Impacts on the appearance of a landscape are dortsidered significant if they remove structures @
and elements important for the aesthetic quality ealues of the landscape appearance (see|also

below)

Visual disturbance or anthropogenically transformaion of the landscape experience (includf
ing fragmentation effects):

Impacts on the appearance of a landscape are tmhmidered significant if structural-aesthetic
qualities and values of the landscape are antheapoally transformed or reduced.

Moreover, the impacts are to be considered signifiéf the function of elements, structures orpart O
of the landscape which provide cultural-historigati/or landscape historical information, symbalic
content such as sense of “home” or identity, amdhthsis for recreational and leisure time use|are
clearly reduced, disturbed or destroyed.

Negative impacts on the quality and appearancbefandscape must evoke negative feelings for
an average observer open-minded towards the be&atiandscape

Acoustic and other impacts upon the experience of Endscape/the recreational value of a
landscape:

Impacts involving the recreational value of a lasage are to be considered significant if the lgvel
of the evaluation of the pre-intervention conditiwas been considerably increased by traffic ngise,
i.e. arithmetically by at least 3 dB (A), or if sei pollution (immissions) exceed the immissjon o
guide value of 50 dB (A). This is not to preclutie possibility of cases that a lesser increaskdn t
evaluation level may also result in significant amfs.

In individual cases, other impact factors, e.g.pheceived image of traffic volume, may lead to a
significant impact upon the experience of a landec&enerally, this corresponds with other sighif-
icant impacts upon the landscape experience

Fragmentation and negative impacts on the accesdiiy of a landscape:
Impacts upon the accessibility of the landscapet@fge considered significant if paths important ®
for landscape related recreation are removed andemtions interrupted. The same is true if the

construction of facilities hampers accessibility
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Table A.15

Significant or persistent impairment of the habitatfunction due to pipelines[57, pp. 50-52]

Type of impact

Characteristics

Plants and animals

Pipeline route with ancillary facili
ties, operational strip (temporary

Removal of vegetation structures and soil stratasing loss of areas
as habitats for vegetation, fauna and soil orgasism

Pipeline route with ancillary facili
ties, operational strip (long
term/permanent)

Often extended change in site factors, resultinchenged biotic
communities, including loss of species followinggdline construction
Often extended changes of habitats in case of rehwd\habitat types
requiring long development periods

Often permanent change of habitats in the area®fimitation
caused by the facility

Small-scale complete or partial imperviousnessefdoil, with per-
manent loss of habitat functions in the area ofllang facilities

Areas along the operational st

(temporary)

Shift of species spectrum of adjacent areas ddéstorbing effects
(animals); in some cases also due to changesicaitditions (e.qg.
changes in hydrological conditions, sediment dhif¢ to intervention
in creeks)

Fragmentation of habitats and territories of cartiimal species
Prevention or impediment to the dissemination dfnah species

Areas along the operational stiji

(long-term/permanent)

In some cases fragmentation of habitats and tegg@f certain ani-
mal species (in cases of extended changes inaittons)

In some cases prevention or impediment to the digsgion of ani-
mal species (in cases of extended changes inaittons)
Endangerment of wooded groves due to wind blowtznr# blight
Partial shift of species spectrum of adjacent ade&sto changes in
site conditions

Soil

Loss of land area and function

(caused by construction and facili-

ties)

Losses due to land consumption, removal and filofigoils with value
and function elements of special significance. Neatural soils with
?argely undisturbed soil profile, differentiated: by

« soils with special biotic potential

« regionally rare soils

» soils with geo-topic/morphogenetic special formsgits

Damage caused by mechanical i
pacts, such as restacking and veh
operation (caused by construction)

Changes in soil structure involving sensitive togfcation and pressur
mvalue and function elements of special significandatural soil with
clargely undisturbed soil profile, differentiated: by

 soils with special site factors

 agricultural soils with special biotic potential

Damage caused by lowering or re
tention of groundwater (caused b
construction)

Changes in hydrological site conditions (e.g. imireg groundwater in
fluenced soils), and associated significant changése water balance @
t'he soil, differentiated by:

soils with special biotic site factors

soils with high to very high yield functions, duedonstruction work,
and soil densification or drainage affected ditches

Water

Loss of land area and functiof
(caused by construction and faci
ties)

Utilization, including installation, covering andppline laying, also
during the construction period, of

springs and spring areas

streams, including banks and floodplains

standing bodies of water including banks

flooded areas

areas close to groundwater (depressions, floodplaivgs, hollows
etc.; depth to groundwater <2m)

ns

Impervious coverage of groundwater recharging areas
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Table A.15 (Continuation)

Type of impact

Characteristics

Damage caused by intervention
groundwater and stratum water, and
in the covering strata (caused by cq
struction and facilities)

Functional impediment of the groundwater balance tdu

< removal or penetration of the covering stratum

 intervention in the groundwater with the stratumewdnorizon (e.g.
construction ditches, removal coverage, penetratidhe aquifer,

Igr incisions)
[ Structures within the groundwater (if they fundatadiy change the

groundwater flow behaviour, e.g. through retentotowering
changes in the groundwater level in areas clogeaondwater
(depth to groundwater <2m, depending on the defttheopipeline
ditch) beyond the natural seasonal fluctuation eafhgwering, re-
tention)

Damage caused by polluted immissiqg
(caused by construction)

Changes in the quality of surface waters and ofjtbendwater
through pollutant immissions into the bodies ofavah the area of
upper, uncovered or minimally covered aquifers (atgcted or
relatively unprotected), within drinking water peotion areas,
groundwater supply areas or areas with a high or igh
groundwater supply

ns

Air/Climate

Loss of land area and functions (caus
by construction)

Losses through land consumption due to wooded growéorest
areas with special local climatic or air qualitypfaction functions
(climate protection forest)

Lo Fragmentation by earthen walls or other chang#ésarsurface af-
fecting cold air outflow areas with relation to hamhabitation
(non-wooded slopes with > 5° inclines and undistdrbold air out-
flow with an effect on human habitation areas)

« Local climatic changes along cleared cuts in thiedh with an ef-
fect on animals and plants

Damage caused by dust immissig

'S Deterioration of air quality

(caused by construction)

Note: Loss of land area and functions caused by congiruig considered a significant impact, since t&a-
ration of the affected function is only possibleenthe medium or long-term

Landscape quality

Loss of land area and uniquene
(caused by construction and facilities

e Land consumption in

landscape areas with high diversity, uniquenessaadty
(near natural, richly structured, high in visitoqperience, free
of disproportionate, technical/structural elements)

quiet landscape spaces (free of significant loaatiysual noise
impact, such as traffic or industrial noise)

loss of uniqueness by separation of areas andthainder of
residual areas with fundamentally changed spatiptéssions
(fragmentation) in landscape spaces with high ditxer
uniqueness and beauty (naturalness, structuraless) capacity
to provide visitor experience), free of dispropantite tech-
nical/structural elements or noise impact, sucloeally unusu-
al traffic or industrial noise

Loss of characteristic natural or near natural $gage elements
(e.g. continuous forest stands, old stands of tfesdd hedges, or-
chard meadows, streams, significant geomorpholbgluacts)
Interruption of view connections by the access readillary facili-
ties or walls and ridges of soil

SS

Damage caused by visual disturbanc

Anthropogenic transformation of natural or neauratlandscapes
through the introduction of technical/structurarakents (e.g. markt

11%

ing posts), or terrain modelling
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Appendix 1.6
Measures for the avoidance and minimization of impa  cts

Table A.16
Potential mitigation measureq70, pp. 67-68]

1. Fundamental project alternatives
The selection of fundamentally different solutiavisich achieve the same purpose in a more envirotaiign
appropriate manner

» The use of renewable energies instead of fosds fue

» A central energy supply instead of large-scale pquamnts

» Reduction of the requirement for construction sgaceneans of denser internal development

« Underground cables instead of overhead lines

* Investigation of possibilities for shifting traffitows to other, already existing traffic carriers

» Expansion of existing traffic routes instead of tio@struction of new ones

» Optimization of existing dikes instead of the constion of new ones

» Use of existing facilities, e.g., old towers fomnbroadcast facilities, instead of building new snetc

2. Reduction of the scope, degree of expansion, .ed€ a project
Reduction of the consumption of nature and thedaage through reduction of the size of a project

» Reduction of necessary overhead line facilitiesiégentralizing power generation

» Reduction of the need for construction space thtiEe of land area) by space-saving constructiethaus,
reduction in size of construction areas, reductibtihe degrees of development, or of the expense

» Reduction of the number of maintenance and acoesisralong bodies of water

» Reduction of the degree of expansion and the @gesen size of roads

3. Selection of environmentally appropriate sitesrad routes (macro-level)

Avoidance of consumption of unused or largely untmd existing spaces, by concentration of routddiaas:

« Concentration of supply lines, traffic routes amavpr lines by means of parallel routing

 Siting of new residential areas adjacent to exgstines

Avoidance of consumption of areas important forabaservation of nature and the care of the lamqmsdaking

into account all protected assets and functionsgessary, internal weighing):

» Avoidance of consumption of areas with habitatsolitian only be partially regenerated, or not at all

» Avoidance of consumption of sites with the occuceenf endangered animal and plant species

» Avoidance of the fragmentation of complex habitaid the minimum areas of these species

» Avoidance of the interruption of migration routg®yer lines, wind power facilities, traffic routes¢c.)

» Avoidance of consumption of landscapes with higlele of diversity, uniqueness and beauty

» Avoidance of consumption of areas of significanmetfie climate (cold air generation areas, etc.)

» Avoidance of impervious coverage and emissiongeaswith high groundwater recharging capacity, @
soil with high retention capacity

» Avoidance of consumption of areas with high natyreld potentials, etc.

Table A.17
Examples of measures to avoid and minimize impacts protected asset§72, pp. 159-160]

Plants

Avoidance and minimization measures for construgticelated impacts
» Securing the surroundings of significant and sesgstiiotopes against vehicle traffic and storagéeviig
» Space-saving storage of excavated earth and cotistrumaterial
» Exclusion of construction facilities and areas frionportant biotopes
» Protection of the surroundings from emissions, ializn and percolation of pollutants into the soll
» Protection from erosion
Avoidance and minimization measures for facilitylatéed impacts
» Consumption of less sensitive or less significaotdpes/vegetation
e Space-saving construction methods, which avoid
- large-scale storage and landfill
- effects on the groundwater
— changes in flooding conditions
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Table A.17 (Continuation)

Animals

Avoidance and minimization measures for constructicelated impacts

» Securing the surroundings of the constructionaif@inst pedestrian and vehicle traffic, and stoeagiity
e Space-saving storage of excavated earth and cotistrumaterial

» Selection of reasonable construction sites froratane conservation perspective
» Use of noise-dampened construction machines

» Restoration of richly structured sites after cortipteof construction site use.
Avoidance and minimization measures for facilitylatéed impacts

» Noise protection measures

» Consumption of less sensitive or less significamitnal habitats

» Space-saving construction methods

» Preservation of essential structural elementsaridhdscapes, e.g. vegetation

» Green bridges

» Overcoming fragmentation by use of underpasse®aapasses

» Deflection of animal migration through guide fatiéls

» Avoidance of all fences which are not absolutelgessary

» Protective facilities along the transport routeg.(€rotective planting)
Avoidance and minimization measures for operatiolyatelated impacts

» Preservation of spontaneous and rural vegetation

Soil

Avoidance and minimization measures for constructicelated impacts

» Space-saving storage of construction materialgfilgrstored materials, etc.
» Exclusion of construction facilities and areas frsignificant biotope types
» Securing the surroundings of the constructionagif@nst vehicle traffic

» Careful separation of excavated topsoil and subsaoil

» Appropriate storage of excavated soil; reintrodarcif possible

 Care for the soil during storage

Avoidance and minimization measures for facilitylated impacts

e Space-saving construction methods

» Consumption of less sensitive types of soll

Adaptation of the building to the optimum terraigdht, to avoid large excavations and landfillgj @hanges in
the surface shape (interaction with the qualitiheflandscape)

Surface waters

Avoidance and minimization measures for constructicelated impacts

» Careful maintenance of machines and the construatiaterials storage area

» Securing of the body of water against damage (lmaorossing by vehicular traffic, or installation teinpo-
rary bridges; ban on vehicular traffic in the stemga)

Avoidance and minimization measures for facilitylated impacts

 Facilities to be installed at a maximum distancerfthe body of water

» Avoidance of areas with retention function

» Protection against underwashing by planting vegetat

» Planting of riparian vegetation

» Avoidance of piping

» Sufficient bridge structures and culverts

Groundwater

Avoidance and minimization measures for constructicelated impacts

» Avoidance of uncovering groundwater

» Securing groundwater against outwash from constmuchaterials is, by means of coverage
Avoidance and minimization measures for facilitylatéed impacts

» Avoidance of sites with low binding capacity or higroundwater levels

» Use of construction methods which protect the gdovater

Climate/air

Avoidance and minimization measures for constructicelated impacts
» Reduction of vegetation removal to the necessanymim
Restoration of former construction sites
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Table A.17 (Continuation)

Climate/air

Avoidance and minimization measures for construgticelated impacts

» Reduction of vegetation removal to the necessanymim

» Restoration of former construction sites

Avoidance and minimization measures for facilitylated impacts

» Selection of construction sites outside air excleacayridors

» Prevention of the blockage of air exchange cordduy buildings, dams etc.
» Preservation or restoration of vegetation cover

» Planning for dust reduction

Avoidance and minimization measures for operatiolyatelated impacts

» Planting for the purpose of filtering out dust

Landscape quality

Avoidance and minimization measures for facilitylatéed impacts

» Preservation of sensitive landscape quality spatepecial uniqueness, diversity and beauty

» Adaptation of the project to the surrounding terifarms, or the conscious formation of contrashimi
» Preservation of characteristic elements of thedaage and of historic vistas

 Incorporation of the project into the surroundithgsappropriate planting

» Preservation of existing road connections and oés& by means of bridges and underpasses

Table A.18
Recommendations for Impact Mitigation Regulation f@ mining projects [86, M4a, pp. 1-19]
Possible impacts | Avoidance and minimization measure
Plants

« Preservation of especially protection worthy lamgscelements by loca
modification of mining plans

« Protection and securing of adjacent stands duhegonstruction period

 Loss of vegetation and biotope (e.g., construction fences, protection measuresdertrunks and bark)

structures « Transplanting of particularly protection worthy etation
» Changes in adjacent (residual)e Use of parts of plants which have been removedi(say; preservation
stands and reuse of biomass, e.g. for benjes hedgesiidimg seed potential for

site typical vegetation development
« Marginal and groundcover planting of existing s&felg. to protect the
internal local climate of the stand, protectiomfreunburn)

« Maodification of the project with regard to the ldica of possible emis-
sion sources

« Construction of edge walls, planting immission pobion vegetation

« Establishment or preservation of buffer zones

« Restructuring of affected vegetation and biotopeacstires

» Intermediate seeding and/or wettiofgthe biopiles, intermediate storage
areas, excavated areas, transport areas etc.

« Endangerment/limitation of
the vitality of plants

» Loss of sensitive species/ biot
topes

» Changes in vegetation struc-
ture (damage to vegetation)

» Fragmentation/isolation of
biotope structures/habitats

» Barrier effects/interruption of
exchange and interaction relg
tionships

» Strengthening of the biotope structure and existietyvorks
« Marginal and groundcover planting of destroyed vaiien stands

» Changes in riparian vegeta-

tion/biotope structures « Local modification of opencast mining plans

Animals

« Local modification of opencast mining plans

» Loss of certain individuals/ ; - .
« Scheduling of mining so as to take into accounténeporary emergenc

[0

species . ; X - o
« Loss/changes in habitat struc} of protection worthy areas, particularly for pioreéfield rotation” in
tures the excavation area)

« Consideration for the seasons (removal of vegetatidside of breeding

» Reduction of minimum areas .
periods)
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Table A.18 (Continuation)

Possible impacts

Avoidance and minimization measure

» Loss of isolated populations
Changes in typical animal com
munities

Relocation of particular individuals of particulaprotection worthy
species prior to the initiation of vegetation remlofe.g. collection of
amphibians, reptiles, snails)

Preservation and reintroduction of removed vegamtatistructures, in-
cluding the species contained in them, and thieiplhases (in the exca-
vation area and/or in adjacent areas)

Direct impacts (pollutants,
possibly as a result of acci-
dents)

Build-up of pollutants in the
food chain

Modification of the project with regard to spatésignment of possible
emissions sources

Planting of immission protection vegetation, maagjiwalls

Creation or preservation of buffer zones

Fragmentation/isolation of
animal populations/biotope
structures/habitats

Barrier effects/interruption of

exchange and interaction rela-

tionships
Collisions of wild animals
with vehicles

Preservation of important connection features fegt. bridges, dams)
Scheduling of mining so as to permit the relocatiod resettlement of
animal habitats

If necessary, installation of fences and guidelifaes for wild animals
Installation of crossing aids (e.g. passagewaydgbs)

Construction of conveyor belts instead of tempoteagisport roads

Disturbance and displacement

of sensitive individuals and
species

Low disturbance facilities and spatial orientatafrsources of disturb-
ance (e.g. insect appropriate lighting, glare slsiel

Creation of buffer zones

Construction of protective ridges of soil and piagtof protective vege-
tation

Partial or total loss of habitat

Planting of protective vegetation/integration itite present landscape

Soil

Loss and reduction of natural
soil functions (habitat func-
tion, regulation and storage
function, buffer and filtering
function), and of the archive
function

Loss of areas with retention
function

Avoidance of total impervious coverage in appragrareas

Drainage delay through activation lmdickwater areas

Securing of the organism rich topsoil, separateagi, reintroduction in
the course of re-cultivation, or on external areas

Securing of affected slopes against erosion andtdsf by means of
biological engineering measures

Deterioration of natural soll
functions (habitat function,
regulation and storage func-
tion, and filtering and buffer
function)

Modification of the project with regard to the sphssignment of pos-
sible emissions sources

Construction of protective ridges of soil and piagtof protective vege-
tation

Creation or preservation of buffer zones

Wetting/coverage or intermediate greening of growhéth its cover
removed, or which is subject to vehicular trafficporder to prevent dust
generation

Groundwater

Change in the groundwater J‘
supply, due to the reduction i

groundwater recharging, de-
pending on the degree of im-
pervious coverage in the min-
ing area

Avoidance of totally impervious coverage in appiafg areas
Drainage delay through activation of backwater s\reeeation of reten-
tion areas, e.g. retention basins

Reduction in groundwater
quality, due to a reduction of
the groundwater protection
function

Local modification of mining plans so as to takmiaccount especially
sensitive areas

Securing of the organism rich topsoil, separateag®if possible, rein-
troduction in the course of re-cultivation, or otteznal areas (preserva-
tion of the regulatory function of the soil as mwshpossible)
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Table A.18 (Continuation)

Possible impacts

Avoidance and minimization measure

» Pollution of the groundwater

due to pollution immission,
particularly in case of low
depth to groundwater

Modification of the project with regard to the sphissignment of pos-
sible emissions sources

Construction of protective ridges of soil and piagtof protective vege-
tation

Wetting, coverage or intermediate greening of gcoboninclines from
which vegetation has been removed, so as to awstigéneration
Greening with protective function for the grounderat

Surface waters

Changes in the drainage regy
lation and retention function,
the self-purification function
and the habitat function of suf
face waters

Impervious coverage or com-
pacting of the soil results in
surface runoff which enters th
streams or standing bodies of
water with virtually no delay.
This generally results in in-
creased flooding and the intal
of nutrients and pollutants

Local modification of opencast mining plans soatake buffer zones
into account

Preservation of vegetation stocks of particulanigicance for the respeq
tive surface waters (e.g. construction fences ggotan for tree trunks
and bark)

Transplanting of particularly protection worthy etgtion

Wetting, coverage or intermediate greening of gcoand slopes from
which vegetation has been removed, in order tocamaiter and wind
erosion

Retention and sedimentation basins should be ledtal

Areas which need to be particularly protected agaiahicular traffic
should be separated

The capacity of soils to withstand mechanical impand vehicular traf-
fic should be particularly considered with regasdsoil dampness
Intermediately stored or reconstituted soils shdnddsecured against
vehicular traffic, etc.

Retention areas, e.g. retention basins, shoulddaten

Climate/Air

Loss of areas with a particulaf

ly important air quality com-
pensating function

Change in the local climate
Interruption/barrier of cold
air/fresh air outflow

Creation of cold air concentra
tions due to a backup of cold
air outflow

Preservation of the stock of vegetation, with gaittirly protection wor-
thy compensatory functions and means of local nieatibn of the open-
cast mining plan

Protection and securing of marginal stocks durirggdonstruction period
(e.g. with a construction fence)

Immission protection vegetation

Creation or preservation of buffer zones

Marginal protective vegetation along pathways avadls, in order to
reduce impacts upon adjacent areas, and to recatmd effects by
means of shading

Local modification of opencast mining plan to presebodies of water
and their vegetation stocks with particular sigrifice for the climate

Landscape quality

Changes in the qualitative
characteristics of the land-
scape, and hence of the pote
tial for experiencing them
Loss of characteristic parts of
the landscape, or culturally/
historical significant landscap
elements

Loss of typical land-use formg
Disturbance of the landscape
experience by reduction of the
aesthetic perception of the
landscape due to noise and

visual interference

Preservation of especially protection worthy largecelements and arg
as through modification of the mining plan

Creation or preservation of buffer zones;

Low disturbance facilities and spatial orientatafrdisturbance sources
Construction of embankments for noise protection

Planting of vegetation for visual screening

Integration into the present landscape by apprtgviegetation
Transplanting/relocation of particularly protectiaorthy components,
or, in case of unavoidable loss, appropriate docuaten

Construction of structures and visually non-sewmsitir poorly visible
sites (e.g. taking sharp edges into consideration)
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Table A.19
Measures for the mitigation of impacts[82, pp. 184-190]

Meaning of symbols:
Possible measures for avoiding impacts
® A primarily or directly avoidance related effect
O A secondarily and/or indirectly avoidance relatéfd et
* Negative effect possible
Causes
| Causal
[ Possibly causal

Causes: Protected assets favour_ed on
a case-by-case basis
Possible measures for the mitigation of impactsiiance and minimization) Sct:?ur::-_ Eacilty Opera- . Ground Surfacel cli- | Bio- | Land-
tion tion water | waters | mate | topes| scape
1 2 3 4 5 6 7 8 9 10
Measures relevant for weighing. Changes of line rding
» Routing by assignment to existing structures/trartsgutes, particularly for linear structurgs
which cause fragmentation (concentration; presemvatf large fragmented areas as muchjas | ©) o ©) ([ J ([ J ([ J
possible)
» Relocation of route (protection worthy areas ofunatand the landscape) | [ J [ J o ([ J ([ J ([ J
» Selection of shortest possible routes (minimum iptsgand consumption) | o (e} O | O/*%

Measures relevant for weighing. Road design changes
(Protection of sensitive and protection worthy arenature and the landscape; minimum possibk damsumption;
reduction of fragmentation to a minimum; noise pobibn)

» Reduction of road cross-sections ®)

» Fundamental change of gradient, with general avaida@f high dams and deep cuts

» Reduction of the draft parameter (with a selectiblower design speeds)

» Change of position and formation of particular éfisttions (rest stops, service stations, opgra-
tional areas, etc.)

» Reduction of cuts in highly profiled terrain

» Recessed location instead of level location (&g réasons for noise protection)

» Changes in bridge types, so as to increase cleammtreduce the number of pillars

® O
® O

® 00

(%)
(%)

®/*x| O
O/* | O/*

oe

EEE H EEE
ocee e Oee
Ooee O O|0|@

o

[ ]

[ ]

[ ]
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Table A.19 (Continuation)

1 | 2 | 3 | 4] s] ] 7] 8] 9] 10
Measures relevant for weighing. Construction condibn changes
(protection of sensitive and protection worthy arefnature and the landscape)
Changes in borrow pits and dumps, particularly wétpard to location, relief formation, - ° o
transport routes
Careful site selection for construction faciliteasd access routes ] (] o
Measures for all protected assets and/or generalgsiificance
_Sel)ection of suitable environmentally appropriated-building materials (particularly surfaj- - ° ° ° o
ing
Construction using already fastened road components ] (] o [ ] o o o
R_eduction of land consumption to the absolutelyessary minimum (e.g. reduction of artifj- - - °® °® ° °® ° °
cial slope surfaces
Selection of appropriate construction procedures | ([ J [ J o o o ([
Road closure during new construction of replacerbedge (no temporary bridges) | ([ J [ J o o o ([
Qareful installatipn of construction materials gadarly with regard to the reduction/ limita- - ° ° o o o °
tion of construction site areas)
Selection of suitable, environmentally appropriat@ntenance measures (no herbicide usg, - ° ° ° ° o
environmentally appropriate gritting material
Selection of suitable environmentally appropriaieeaneasures (on edge strips, etc.) | ([ J o o ([ (e}
Primarily soil related measures
Water permeable pavement for suitable traffic areas | ([ J ([ J o (e} (e}
Reduction of land consumption by
- routing with balancing earthworks (no borrow pitsdomps) | ([ J o ©) ([ J ([ J ([ J
- replacement of embankments with support structures
No vehicular traffic if soil is too wet O | (] (©) ©)
Stratum appropriate, careful handling and storagpdration of topsoil from subsaoil), and - ° o o o
replacement of the soil
Rapid re-greening/intermediate seeding of bare soil ] (] ®) (] ©) (©)
Footbridges across bogs ] o (]
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Table A.19 (Continuation)

1 | 2] 3 ] 4] 5] 6] 7] 8] 9] 10
Primarily water related measures
Temporary sand traps | ] (e}
Avoidance of construction measures on bodies oém@tg., shifting of watercourses)/ corj- - ° ° °
sideration for the existing structure of bodiesvater
Avoidance of pipe laying; instead, flow-throughustiures of adequate size with berms, or - ° o ° o
bridges with sufficient clearance
Retention effective vegetation ] ©) ©) o (©)
Water protection strips ] [ ] (©) (©)
Percolation of surface water locally, via embanktegegrassy depressions or seepagditias - o o ° o
(basins, hollows, wells)
Construction related measures:
- no intrusion into groundwater
- installation of impermeable protective layers untthertraffic surface
- installation of water treatment systems using ni@tewhich pollute the water not permit- W ] * ( ®) *
ted
- residential and storage barracks not permitted
- collection and removal of human wastes from trartsjde toilets
Fs)ggf;rface structural measures to secure the fignoandwater and the flow-through ca- - (%) ° o o
Foundation construction measures protective ofthendwater/avoidance of construction
methods requiring the permanent removal of groune(@.g. underwater concrete insteaﬂi ol | | o ([ J @) o
drainage)
Primarily plant related measures
Protective measures for specimen plants ] (] o
Transplanting or relocation of rare plant specias$ eegetation stands ] ] o
Creation of a forest screen to reduce vegetatiomnade ] ] (] (] o
No construct_ion zones/restriction of the constauttrea/protection of marginal areas/ fen - ° ° ° ° ° °
in of vegetation areas
Watering of sensitive vegetation stands duringrdrgé measures ] ©) ©) ©) (]
Drainage measures to be avoided or seasonablgtimit ] (] o o ©) (]
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Table A.19 (Continuation)

1 | 2 | 3 | 4] s] ] 7] 8] 9] 10

Primarily animal related measures

Green and wildlife bridges of sufficient size, viild underpasses, animal passageways afd
bridge structures (sufficient clearance, bermg)eeilly for the purpose of maintaining an
mal migration routes

|
X

L 0] [ ] 0]

Protective measures for animals, including

- limitation on the removal of groves and vegetastands
- protective measures for amphibians | | [ J (e}
- structural design appropriate for otters, as pestate of research
- capture and relocation of animal populations (@mphibians, hedgehogs, ants, fish etc|)

Temporary/seasonal restrictions on construction | [ J (e}
Protective measures along roads, e.g. terrain nioglegreening of embankments (e.g. usipg

excess material, or lowering of the gradient), syaligh and dense vegetation, guide fences | */O O ) {
for amphibians, otters etc.

Elevated tracks or bridge structures of sufficere, instead of dam facilities (including - o ° ° ° o

preservation of riparian vegetation)

Measures designed primarily for the quality and receational value of the landscape

Design of engineering structures adapted to thesizape and noise protection facilities with - °
respect to arrangement, dimensions, shape, mataridl colour

Construction methods with landscape adapted grgenin

- supporting structures which can be greened (spadesmglls, coarse-grained gravel gab - (%) o o °
ons, rock-fills)

- greened noise protection wall systems

Landscape appropriate design of embankments/coasiaie for the relief in new surface d¢- n o °
sign

Near natural, landscape appropriate design ohdgai facilities ] [ ] o o
Preservation of important hiking trails and conigtt by means of (green) bridges, undert - °
passes

121



Appendix 1.6. Measures for avoidance and minimizatf impacts

Table A.20
Measures for avoidance and minimization of impactfrom railway projects [52, pp. 90-92]

Animals and plants

General measures

» Spatial limitation of the construction area

« Time limitation of the construction period (e.g. canstruction activity during breeding/spawningipées)

» Protection of site factors of crucial importance tiabitats (e.g. by planting vegetation)

In case of impacts due to barrier or fragmentati@ffects

< Time limitation on the construction period, or cwastion times outside migration phases

» Crossing aids (e.g. green bridges)

« Creation of new habitats prior to initiation of @bruction

« Bird markers on railway power lines to preventisadin by migratory birds

« Crossing aids when opening or building cable lidsng the spawning migration of amphibians

In case of impacts through noise and pollutant emiisns (construction caused)

< Spatial limitation of the construction area/ counstion site traffic

e Compliance with the guidance values

In case of impacts through noise emissions (opevatlly caused)

» Planting vegetation

e Terrain modelling

In case of impacts through the vehicular operations

» Protective measures against collisions (plantirgetegion, terrain modelling, protective fences)

In case of impacts due to electric shocks on themead lines and traction power lines

« Protective measures against electric shocks otigdregower lines according to the state-of-thefartelectric
power supply companies

« Protective measures against electric shocks orheadrlines through sufficient distance between nsy/land
the insulation of tip anchors, shrink tubing atical points, bird spikes and double insulationtioe bracings
of the catenary system

Soil

In case of impacts due to excavation
» Spatial limitation of the construction area
— Protective measures during construction
Protection of marginal areas
Appropriate storage of soil
Avoidance of excavation and filling
- Avoidance of vehicular traffic
— Stratum-appropriate storage and replacement of soil
» Avoidance of the introduction of non-native soil
< Prevention of erosion due to construction by ifatiain of catchment basins and embankments
In case of impacts due to changes in the water lnala
» Structures which permit groundwater to flow throwgtaround them
» Avoidance of de-watering
In case of impacts due to pollutant emissions (costion caused)
« Selection of appropriate building materials
« Spatial limitation of the construction site/ comstion site traffic

Groundwater

¢ No exposure

» Seasonal limitations

« Groundwater conserving construction methods (endetwater concrete instead of groundwater lowering
* Groundwater dams

« Ensuring flow-through (culverting, surface filtmati, lightweight dams)

« Recharging and drainage

» Percolation of unpolluted surface water
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Table A.20 (Continuation

Surface water

Seasonal limitations

Ensuring of minimum water flow to maintain ecolagjiefficiency
Avoidance of piping

Ensure continuity

Preservation and/or protect shorelines

Avoidance of riverbank reinforcement and river-battrestructuring
Avoidance of borrow pits and changes in the lordjital gradient
Containment during construction

Proving bridges during construction

Adequate bridge structures

Adequate passage structures

Temporary sand traps

Climate / air

In

In

case of impacts on the meso-climate

Spatial limitation of the construction area in ca$éoss of climate-relevant structures

case of impacts on air exchange corridors

Planning avoidance/reduction as a result of chantiie position and height of the roadway, and/adside
structures (e.g. embankments)

Landscape quality

In

case of impacts due to buildings, ancillary fdities and earthworks

Spatial limitation of the construction area

Limitation on the intensity of measures

Consideration of the relief in the surface design

Installation of green bridges

Maintenance of accessibility for the purpose ofe@atonal suitability

Adaptation of the building to the best terrain tjdvence avoidance of large-scale excavationdaantdills,
and changes in terrain contour

Adaptation of the building shape and colour togheounding residential structure
Securing/restoration of vegetation and/or planting

Avoidance of consumption of attractive and sensitiecreational areas

Routing of hiking trails and other recreationaltpadys with underpasses and overpasses
Promotion of alternative recreational possibilitiegeation of new points of attraction
Avoidance of areas with potential archaeologicadi$i

Wide clearance around cultural assets for reasbmaimtaining their structural stability, of immies con-
trol, of vibration control, and of landscape qualit

case of construction caused impacts

Avoid interruption of trails through constructiosads, fences, other facilities

Restoration of recreational areas temporarily dsethe construction process

case of operationally caused impacts

Planting of vegetation strips

Terrain modelling

Corrosion protection for cultural assets

Construction around or above the cultural assetedessary

Table A.21
Precautions for avoiding impacts from opencast mimg projects[90, p. 127]

Relocation of the mining project; partial termination of mining

Non-use of areas with high significance for paficyprotected assets, including any requisite bbw#feas
Protection of surface waters, e.g. by avoiding mirin the vicinity of bodies of water

Time limitation on mining

Implementation of certain measures (e.g. cleairgyttiandfilling of bodies of water) outside of gvth,
breeding and spawning periods
Avoidance of mining of cliff-sides with occupiedsiig holes (sand martins, kingfishers)
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Table A.21 (Continuation

Mining procedure

Detailed stipulation on the mining procedure (minime-cultivation and renaturation phases); mirseg-
ments as small as possible

Separate securing, storage, treatment and replataimpsoil

Phased removal of topsoil prior to initiation ofmmg, and direct replacement without intermediabeagje on
mined-out and reconstituted surfaces

Avoidance of compacting of the soll

Avoidance of intrusion into the groundwater and éoiwg of the groundwater

Avoidance of percolation of pollutants into the ®rat(e.g. in case of accidents involving the reezfssub-
stances dangerous to the water), by means of apgt@precautions

Preservation of the vegetation on the peat bedpbin case of peat milling procedure

Species protection during mining

Creation of temporarily unused resting areas inrttiging area (“migratory biotopes”: temporary bioés
which develop naturally or by deliberate humanactn phases of interruption of the mining processpr-
der to maintain the species population during tih@nmg process

Removal of migratory biotopes due to operationalessity should be carried out as late as posshblt not
at points in time unfavourable for the flora andrfa

Vegetation planted to protect species and biotimroonities from impacts (e.g. material emissionsseg
disturbance)

Prevention and/or reduction of attraction of nos#dirinsects by installation of appropriately desidnight
sources in the outdoor area (e.g. use of sodiunpl@ssure lamps, direction of light as verticatypmssible,
insects proof lamp design)

Only in isolated cases, relocation actions foraiarspecies (e.g. amphibians, reptiles, ants) poidine initia-
tion of excavation, if success appears sufficieptiybable

Avoidance of cliff-side de-watering embankmentgezesally slit trenches in peat excavation
Implementation of care measures in raised bogshwaie to be excavated later, so as to preserveeth

D

colonization potential for renaturated areas

Table A.22
Impact avoidance and minimization measures in consiction
of natural gas pipelineg53, pp. 25-32]

General principles

The avoidance and minimization measures must Beded in the inventory plans to the extent thaytimay be
spatially presentable.
The goals for the landscape management measuressdmlows:

Selection of the route with the initial considenatithat valuable landscape elements are to belygpoatect-
ed

Bundling of routes and lines in one corridor

Limitation of the width of the operational strigspecially in forests and wooded strips

Large-scale maintenance of existing valuable véigatalements in the area of power-line cuts

Planting of sufficient vegetation as rapidly asgible, and seeding so as to restore the appeasétioe land-
scape

Re-creation and optimization of the functional etations in the landscape

Orientation of offset measures (out-of-kind, o#f}ifor biotope development areas toward landscgpeat
and representative biotope types

Animals and plants

The following measures generally apply

Protection or by-passing of especially valuabladpe types and habitats as far as possible

Preservation of the site potential by appropriastaration

Storage and horizon appropriate replacement obibpad subsoil of biotope areas (e.g. uncultivedeghs,
low nutrient meadows, damp meadows), separatety fre soil of farm fields, so as to ensure rapgerera-
tion of the vegetation cover through successiomflacally specific seed and rhizome material

Protection of vegetation on fields adjacent to¢bastruction site from foot and vehicle traffic fstruction
vehicles) with construction of barriers around esgiy sensitive biotopes

No construction site facility areas in sensitivetbpe areas.
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Table A.22 (Continuation)

In order to protect copses in the farmland, théofwing measures are provided:

« Restriction of the operational strip

» Protection and preservation of single copses, é&spewaluable old trees, in the operational sthiy, means
of barriers

« Excavation or landfilling in the rural areas ofdseand copses must be avoided. For this reasorgtmpel
strips should be installed, to the extent possill¢side the immediate vicinity of such trees aopses

» Single trees characteristic of the landscape amergély to be protected.

Measures with respect to wetland of biotopes inelud

« When crossing small rows of trees along the shofeseeks, avoidance as far as possible of the vahuf
trees, in favour of trimming back to the trunk grdtection of the roots by means of excavator stippats

- De-watering, if necessary, only in the immediatestruction site area; no large-scale groundwateeiing.

Measures with regard to animals and their habitats

« Narrowing of the operational strip in the forestduction of effects on hollow trees, species thagbit
them), and in case of rows of hedges and groves

* No removal of trees between March and September

« Construction of facilities for the protection of phibians during the construction period, inasmusls@awn-
ing migration routes and occurrence of amphibiaars e ascertained during the construction periodyd-
ing the establishment of amphibian protection fehead inspections in the morning

Soil

In case of open cut construction, if power lines @ot laid in paved areas, the humus topsoil inatlea of the

operational strip is to be removed prior to theuattonstruction operations, and stored in an adjaarea. Im-

mediately after completion of the construction gpiens on pipelines, the operational strip is tochkivated.

The various original levels are to be replaceda@irtoriginal order as far as possible. The treachidl generally

only be filled in with autochthonic material. Albmpacted soil in the operational strip is to béaesi by depth

loosening, using appropriate tools, in a numbetiagonal procedural steps.

Additional measures for the protection of the gatlude:

* No vehicular traffic on overly wet soll

* Pavement of construction roads and constructienasitas are temporary; foreign material is to bequ on
textile tiles and removed completely afterwards

« Geomorphological peculiarities are to be protected

« Soil protective mats and construction roads shdddinstalled if necessary in the area of siteseclos
groundwater

Groundwater

The following measures are required for the pratetbf the groundwater:

« If possible, routes should be planned outside @hsrvhere the groundwater will be affected.

- De-watering, if necessary, only in the immediatenstnuction site area; no large-scale lowering & |th
groundwater. For this purpose, the groundwaten tsettemporarily lowered in the area near the cootbn
excavation and/or on route segments of approx.ni@hgth. The water removed is to be pumped outfedd
back into a local stream after muddy particles Haeen removed either by a series of straw bakrdilor by
sedimentation containers. Due to the short perfddeode-watering process and the small quaniitiesived,
there should be no significant change in the wiker of the body of water affected.

« Alternatively, broad scale land disposal and seepdighe surface water and/or the water from teigor
groundwater de-watering is possible

Surface waters

The route should generally circumvent standing ésdif water.

The crossing of streams should be carried outéh sumanner as to protect the body of water inbla® much

as possible.

« Reduction of the operational strip to the techmycabssible minimum

« Maintenance of the continuity of streams by temppsafficiently dimensioned pipes, as required &der-
ing the water flow), and appropriate to the siz¢hefbody of water to be crossed

Landscape quality

The quality of the landscape should not be affectest the long term by the pipeline, since no elemeharac
teristic of the landscape are to be degraded ooveth
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Table A.23
Precautions for the mitigation of impacts in land-tse and
local development planning89, pp. 46-48]

Species and biotic communities

Land-use planning

« Non-consumption of areas of special significancedlie protected asset “species and biotic comnasiiti
including required buffer areas; decision in favotithe best site from a conservationist pointiefw

« Protection of natural biotopes and landscape el&syfesm removal and disturbance by major/minor gite
location (e.g. avoidance of construction and mowngy from the shoreline of water bodies, forestgines
and special biotopes)

« Modification of the project design (e.g. adaptatafrconstruction project and methods in order toidvow-
ering of groundwater)

Local development planning

* Reduction of the degree of expansion of constrodog. of access roads)

« Concentration of supply lines; small-scale layifigjree corridors (e.g. in some areas, avoidanceooftruc-
tion and moving away from the edges of forestslamles of water, or in groves); avoidance of crogsiof
bodies of water; laying of cables underground

« Installation of systems for the collection and tneant of surface water from construction siteqrevent
contamination of surface waters

» Reduction of the movement of landfill masses; ashmas possible, “equilibrium” between soil excangti
and filling

« Requirements to limit the impacts of constructipe@tions (e.g. limitation of the construction arsecuring
habitats by enclosures)

« Planting of vegetation for protection of specied aiotic communities against intrusion (e.g. padiotim-
mission, noise, disturbance)

< Avoidance of facilities or components which maysmhigh risks for certain animal groups or spe(sash
as light sources with an attraction effect, or ¢éasgngle-pane or reflective glass facades)

* Implementation of certain measures (e.g., defatiestafilling in of bodies of water) outside of gpurting,
breeding and spawning periods

Soil

Land-use planning

* Non-consumption of areas of special significancelie protected asset “soil”, including requiredféuare-
as; decision in favour of the best site from a eovetionist point of view

» Protection of natural and cultural historical soid surface forms by major/minor relocation (engpying
away from certain relief forms, such as terracesksn pathways)

« Modification of the project design (e.g. adaptatafrthe structure and the construction methodsriteioto
avoid massive earth movement)

Local development planning

< Avoidance as much as possible of impervious cowerage of water-permeable pavements

» Storage and filling of soil, separated into topsmitl subsoil, for the restoration of the origiral structure

« Avoidance of non-site-appropriate “soil improveniefg.g. peat, fertilizer, soil-improving substratekain-
age)
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Table A.23 (Continuation)

Surface waters

Land-use planning

« Non-consumption of areas of special significancele protected asset “water/surface waters”; d@tis
favour of the best site from a conservationist pofrview

« Protection of surface waters by major/minor relmrafe.g. moving away from waterways, retentioreare
flood plains, and of water crossings when buildiogds, paths and pipelines)

» Retention of precipitation water in naturally desd catchment facilities or seepage depressions

Local development planning

« Preference for bank fortification with vegetatiattrer than “technical” solutions
« Vegetation planting for protection against entryoflutants into surface waters

« Significant reduction in the volume of wastewated &nsuring a steady flow of wastewater effluent; i
provement of the cleaning capacity of sewage treatrplants, particularly with separate sewage systso
as to allow rainwater to seep into the soil

« Adequate treatment of surface and waste water émmstruction areas prior to discharge into surfaaters

» Prevention of entry of pollutants into surface wddg installing protective systems effective evercase of
accidents involving the release of water pollutasteh as light material separators, quenchingrveatieh-
ment basins, or shallow vegetated sedimentatioimbas

» Avoidance of excessive runoff events into surfaegens of the intake area through
— minimization of allowable degree of impervious crage
— collection of rainwater in plants and householads ase as water for production, open space iragattc.
— retention of rainwater in naturally designed ratambasins and seepage depressions

Groundwater

Land-use planning

* Non-consumption of areas of special significancdlie protected asset “water/groundwater”; decigion
favour of the best site from a conservationist pofrview

< Retention of rainwater in naturally designed ratanbasins and seepage depressions

Local development planning

« Maodification of the project design so as to avdigmges of the groundwater body, e.g. by
— construction of structures without exposing of grdwater and lowering it
— orientation of the foundation of the building exderg into the groundwater body in line with the gnd-
water flow direction in order to reduce the accuatioh of groundwater
* In case of land use with no contamination risktf@ groundwater: reduction of the degree of immarsi
coverage and surface runoff by using water pernesadéements

 In case of land use with contamination risk for gineundwater: impervious coverage of surfaces agaifil-
tration and installation of protective systems saslight material separators, quenching watethcagnt ba-
sins, or shallow vegetated sedimentation basins

— Retention of rainwater in naturally designed ratenbasins and seepage depressions
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Table A.23 (Continuation)

Air

Land-use planning

» Non-consumption of areas of special significancdlie protected asset “air”; decision in favouths best
site from a conservation his point of view

« Prevention of additional pollution sources in ceri@eas by excluding the location of pollutingrita

Local development planning

« Optimization of production processes and envirortaleamgineering measures, e.g. by reducing emission
into the environment through clean air technology

« Reduction of pollutant emissions as a result ofdoteating energy consumption, through the useefgy
efficient building methods and windbreak vegetation

« Reduction of local climatic disturbances, particiylan densely populated areas, through plantingetation,
house and roof greening, installation of seepageedsions for rainwater, and preventing of impearsisoil
coverage

Landscape quality

Land-use planning

* Non-use of landscape areas of special significéarceature conservation, including a sufficientlyde
apron; decision in favour of the best site frompaservationist point of view
» Protection of landscape components typical of titenal area (relief, vegetation, use and buildomgis)
from removal and disturbance, by means of majo@mialocation, by moving away from such elements g
— shorelines
— striking individual structures of the relief (elglltops, slopes, ridges, valley centres)
— forest edges
— exceptional single trees
— rows of trees and groves adjacent to other chaistiteand structuring landscape elements
— copses and groves with a marked or historicallgifigant arrangement pattern
— isolated shrubbery, if it is in a visual contextobfaracteristic and structuring landscape elements
— typical examples of historic field divisions
— ensemble situations
— greened village edges with a connection functiaween populated and non-populated areas
« Siting the project near
— industrial and commercial areas without greeningd)&ith no design qualities typical of the natunada
— rural and urban settlement areas with no regiorallpcally typical designs
— non-greened village edges, depending on the phatibuilding shape (e.g. without a regionally tygiap-
pearance or a characteristic silhouette)

n

Local development planning

* Prevention of scale and proportion losses and edyforms, design of the project with considerati@pro-
duction or continuation of the natural area, regllynor locally typical designs, particularly witkegard to the
characteristics and properties of the building
— base/floor plan
- height, width, length
— shape/orientation (e.g., roof shape or tilt)

— spatial arrangement (e.g. construction form, fofrdevelopment, spatial orientation)
- facade design

— building materials/surface design

— colours of the components

— use of plants
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Appendix 1.7
Measures for compensation of impacts

Table A.24
Compensation in connection with other goals, basesh a landscape plar§40, pp. 6-7]

Clean water

Compensation measures based on extensive farmiagvigier protection zone may be useful not onlycfor-
servation but also for groundwater protection.

Buffering and upgrading of protected areas

If the compensation areas are located in a pratetea or around valuable biotopes, the ecologiahle of
such habitats can be considerably improved, eamkihto buffering against external influences.

Improvement of residential environments

The development of compensation areas in resideargéas has a positive effect on residential qualitd the
attractiveness of the area concerned.

Biotope network

If a compensation area is located between isoladitats, it can contribute significantly to theesigthening of
the biotope network system.

Village edge greening

Green village edges are a characteristic of hisatlyi developed villages. Such marginal areas nanany cases
be restored or created anew by means of the apiphoaf the Impact Mitigation Regulation.

Recreational precautions

Compensation areas can contribute to the aesttichment of landscapes. Together with bike patits hik-
ing trails, they can contribute to enhancing aeational landscape.

Implementation of care and development plans

In protected areas, too, upgrading is possiblesemdible. Compensation areas can help in the implgation
of certain goals of care and development plangifotected areas, or maintenance plans for bodiese.

Erosion protection

The new planning of a field hedge can also progidémportant contribution to soil and erosion pzotipn.

Securing of greenbelts

If upgradable areas located between residentialsasee available as compensation areas, they casedefor
the permanent securing of green belts and theioiitapt functions.

Flood protection

Compensation areas near bodies of water may havmportant function as retention areas for floddsaddi-
tion to their significance for protection of natumed of species.

Preservation of a variety of cultural landscapes

The variety of a cultural landscape can be improvedestored by means of compensation measurels, asic
hedges, tree-lined avenues, sunken pathways acydarttypes of farm fields.

Development of ecologically especially valuable fests

Non-site-appropriate forests are also suitablecaspensation areas. They can e.g. be turned intoragaral
forests with diverse stocks of species, by mearigrestry measures.

Table A.25
Requirements for the ascertainment of compensatioand offsetting measure488, . 16-18]

General requirements

For compensation and offsetting measures, onlysaten be used which are both capable of upgradidgex

quire upgrading. When selecting areas, the follgweguirements and conditions should be takenaotmunt:;

e The area must be suitable in terms of natural spadeof site for the compensation requirement gmte
to the impact

« It should be certain that the areas on which corsgtion is carried out are not yet the sites ofndhe vicini-
ty of foreseeable new impacts, or otherwise suligeptevious planning

+ Compensation measures in the impact area of thjeqgbrare only permissible if the success of the Jues|
will not be endangered by that impact

* The location of the compensation areas should aotHmsen purely for reasons of property ownersrig
based on financial criteria.
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Table A.25 (Continuation

Biotopes

For biotope types of Value Level Ill, which will lamaged or otherwise suffer significant impaaesel-
opment, if at all possible, of the same biotopeetwith the same characteristics (level of natuisgheand of
the same sized area is required. For this purgosssible areas with biotopes of Value Level | stidog
used.

If it will not be possible over the medium term (.p25 years) to restore biotope types of Valueel &N in
the area affected by the impact with the appropridiaracteristics, the area requirement for bictajiificult
to regenerate will be increased to a ratio of ar2] in the case of non-regenerable biotopes, atiaaf 1:3.

If biotopes of Value Level Il are destroyed or athise significantly impacted upon, it will be swifent to
develop such a biotope of the same area size b#gpes of Value Level I. If possible, a near-matehar-
acter should be developed.

Soil

For compensation, primarily removal of impervioaserage is required.
In case of impervious coverage of soils of particiignificance for the natural balance, compeosrg
measures are to be carried out in a ratio of 1ol ofher soils, a ratio of 1:0.5 or 1:0.25 will &efficient.

i

Landscape quality

Planting of species native to the site: If avaialitees and shrubs native to the site with ceatitbn of origin
should be planted

The plant material to be used: saplings, twiceangigld, height 150-200 cm; shrubs: light shrub, arpéant-
ed, height: 70-90 cm

The share of trees could be at least one third

The groups of trees or individual trees should lggh Istem trees which have been transplanted at &
times, and securely anchored

In case of endangerment from feeding wildlife, takp@ropriate measures

An at least three-year development care periodnduhis period, losses are to be replaced

In case of overhead lines and other structurescdingpensation may under certain circumstances stoofk
the dismantling of existing overhead lines or otsteactures which disturb the appearance of thdslzape.
For this purpose, the new structures and those teimoved should be similar in terms of type angreke of
impact. Partial improvements achieved for the laagse quality are to be credited accordingly tocthepen-

sation requirement.

Table A.26
Examples of practicable compensation and offsettinmeasures at the multifunctional type level
[72, p. 180]
Biotope types affected by the Baseline condition (b'Otc.)peTarget condition (biotope type) of the Type of
. type) of the compensation :
impact (loss) area compensation area measure
1 2 3 4
Non-natural streams and . |
_ ditches Renaturation to near-natural streams
Near-natural ditches Species-poor dam Offset
P b P Development of small bodies of water
meadows
. Development of reed-beds and iall
Reed-beds and tall Sedgl\éon-natural standing Watergedge marshes Offset
marshes Species-poor damp Development of damp tall forb fields Compen-
meadows sation
Marsh and swamp forests, bd@pecies-poor damp New planting of damp forests
and swamp shrubbery meadows
Coppice forests Intensively used farmland  New ppfanof coppice forests
Deciduous forests with Iocall . New planting of deciduous forests Offset
) ntensively used farmland | . .
tree species with local tree species
Conlferogs forests. and f.'eﬁjntensively used farmland| New planting of decidutarests
groves with non-native species
Bpshes, hedges, _forest ed JI%?ensiver used farmland New planting of_ shrubbery with pn—Com.pen—
with local tree species marily local species sation
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Table A.26 (Continuation)

1 2 3 4
Intensively used farmland| Development of ruderilf
Cleared corridors . New planting of forb fringes in con-
Intensively used farmland . .
nection with wooded areas
Semi-dry, sandy, lowutrient . Development of species-rich loy-
Species-poor meadows .
nardous grassland nutrient meadows Offset
. Development of species-rich loy-
Heath Species-poor meadows .
nutrient meadows
. Species-poor meadows Development of species-rictdoves| Compen-
Semi-dry meadows and pasture . . - ;
Tntensively used farmland| New planting of specieB meadows sation
Species-poor meadows Development of species-rictoves
Fallow grassland in the herimtensively used farmland| New planting of species meadows Compen-
stage . Development of a ruderal field on sation
Intensively used farmland
farmland
Orchard meadows with old hi¢ Intensively used farmland| New planting of an orchaseadow
- . Offset
trunks Intensively used farmland| New planting of a rovirekEs
Table A.27

Checklist for conceiving avoidance, minimization ad compensation measurefr2, p. 177]

Mitigation and compensation goals

How can the threatening impacts be avoided, mirethiar compensated?

Which measures are possible to avoid or minimizasicts?

Could changes of the structural/technical natuael f® a minimization of these impacts upon the afiptant
group investigated? What kind of changes?

Where is the stipulation and delimitation (constiat fence?) of taboo areas (sensitive biotope##éitabwith
protection-worthy populations) necessary, on wiiolconstruction site activity may be permitted?

What remaining impacts will there be?

Which compensation and offsetting measures aressacgfor which impacts?

Which possibilities exist for the development dfiatope network system?

Which species is the proposed biotope network teeSeWhich is it not designed to serve?

When is an impact on the habitat of the animalifptaoup investigated to be compensated? Whente lie
offset?

Is re-settlement from the surroundings possibleWiia new locally important habitat arise?

Which measures are conceivable to increase thessiof re-settlement and reduce the time thauiliabake?

Do dissemination centres exist which can serve pairgt of departure for the settlement of possiddepensa-
tion and offsetting habitats?

Which existing data bases are available to aithénetstablishment of development goals and the didbmod-
el (species and biotope protection programmespp@mapping, literature, knowledgeable local ag®ors

What kind of biological model might be appropri&te the animal/plant group investigated?

Which deficits exist for the population in the natiarea?

Which measures are being considered by the loceagwation authorities in the area under invesbgat

Which spatial references should ideally exist i ldndscape area for the group of animals/ plants?

Can target species and/or systems for the opesgditiation of biological models be defined for thewgp of an-
imals/plants? Which criteria should be consideredthfie selection of target species within the grofi@ni-
mals/plants investigated?

Where could the isolating effects of barriers bethabitats be reduced?

How should the new habitat be structured in oradebé¢ accepted as a compensation area? Which h
elements must be present?

Are the site conditions of the area selected slaitfdy the goals set?

Is the existing stock in the selected area knownPi@ht conflicts arise with existing habitats amses there
which are worthy of protection from a conservatsbmioint of view?

Is the size of the area sufficient to harbour blstaiable population?

Is the proposed site endangered by effects froacadi areas (pollutants, optical/acoustical disuces)?

Are suitable dissemination centres of approprigecges available in the vicinity; how is the padl#gbof in-
termediate spaces to be assessed?
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Table A.27 (Continuation)

Which competing uses might hamper success?

Where are habitats/biotopes worthy of protectioluped and/or endangered (other than by the plapnejct),
and how might they be improved, extended, netwodkduluffered?

Should habitats be temporarily optimized or newlgated prior to the implementation of the plannedstruc-
tion project, so that they could be settled in aabea(until the compensation measures take effgcthd target
species (value-determining species) involved (refoigtopes)?

Care measures, success controls

What should the follow-up and development careikie hnd when and how long should it be carrie® out

Which costs will be incurred?

What should an appropriate success control andtororg process of the measure look like?

What are the suitable guide and target speciesonipg for this purpose?

Table A.28
Measures for the creation of target biotope$95, pp. 1-5]

Description of construction measures

Site preparation

« Clearing and levelling the storage area

« Erection, maintenance and dismantling of a safetgéd

« Placement, maintenance and removal of construtitidlers/containers

Removal of all impervious coverage installed

» Breaking up of the impervious cover (asphalt, cetesrmasonry, ferroconcrete) with bulldozers awcé ja
hammers

« Piling up and loading the rubble with a wheel-loade

* Loading and removal of rubble for dumping or reaygl

* Ripping up the surface to remove compaction; ttearer with topsoil and remove.

Removal of all reinforcements in bodies of watestalled
« Destruction of all shoreline reinforcements, bagsaded drops and pipe canalizations, with a beéido
« Loading and removal of rubble for dumping or reaygl

Removal and replacement of topsoil

« Moving topsoil aside appropriately to the profildth wheel-loader or bulldozer
< Dumping and seeding the biopile, or recycling thié material

« Profile-appropriate replacement of soil materiatvangle dozer or wheel-loader
« Layer thickness approx. 10-30 cm.

Shore reinforcement using bioengineering methods
* Implementation of biological shore reinforcementasires through the installation of fascines, resys,|
vegetation fascines and erosion protection mats.

Restoration of inflows and outflows

» Construction of groundsills/overflows
« Construction of regulatable weirs

» Construction of spillways.

Deep soil loosening and land improvement liming

« Chisel ploughing with tractor and heavy-duty cudtr, 35 - 40 cm deep
« Deep soil loosening, 70 - 80 cm deep

« Land improvement lime spreading with tractor antilfeer spreader.

Re-wetting by reversing de-watering measures

« Closing drainage ditches by landfill and introdantbf binding material with wheel-loaders or bulidos

« Removal/excavation of drainages, and refilling ékeavated material with additional binding soil erétls,
with a bulldozer

» Sealing/closing of drainage pipes with loamy/clayeaterial from both sides, over a length of 2 mnuadly.

Fencing in

» Construction of a dry wall of natural stone (praauaent and delivery of irregular broken stones; acghent
of broken stones, manually; fill cracks with togsbnecessary)

« Construction of cairns and stone walls

« Construction of a protective fence (e. g. knot-nmiestte; wire-mesh fence; panel fence).
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Table A.28 (Continuation)

Description of planting measures

Seeding
« Meadow seeding with herbaceous plants
« Seeding with heudrusch or hay/mulch (semi-dry/dgsgland, mountain meadows)
« Underseeding, pre-seeding
— procurement and delivery of seed
— loosening of soil by machine if necessary
— wet (spray) or dry seeding.

Planting of wild forbs (only initial planting)
* Procurement and delivery of plant material
« Hand planting of plant material.

Planting of shrubbery

« Procurement and delivery of plant material (50/8Q@0/150), and wrapping of seedlings on site
« Implementation of soil improvement measures

« Plant pruning

« Digging of holes and ditches for the plants, plagitbf bushes, filling in

* Loosening of soil in planted area and mulching

» Anchoring of plants if necessary

» Follow-up care, watering of plantings if necessary.

Planting of single trees

* Procurement and delivery of plant material (tre¢hgl2-18 cm), and wrapping of seedlings on site
* Implementation of soil improvement measures

« Plant pruning

« Digging of planting holes, planting of trees artirfg in

« Installation of protection against browsing animals

« Anchoring of plants

» Follow-up care, watering of plantings if necessary.

Large-scale planting of trees and shrubs

« Procurement and delivery of plant material (50/802@0/150), and wrapping of seedlings on site
* Loosening of soil by machine if necessary, and @m@ntation of soil improvement measures

« Plant pruning

« Planting of trees and shrubs at intervals of gdlyetal m

* Loosening of soil in planted area, and mulchingefessary

» Follow-up care, watering of plantings if necessary

Reafforestation (coppice or medium-height forest)

« Procurement and delivery of plant material (seggliatc.), and wrapping of seedlings on site
« Plant pruning

< Planting of trees, generally at intervals of 1 251m

« Loosening of sail in planted area, and follow-upeca

Re-planting of semi-dry grassland

* Mowing of semi-dry grassland areas and removabd&grom roll

* Implementation of soil loosening and soil improvetneeasures by machine, levelling of terrain
» Laying out and roller-pressing of sods.

Forest restructuring

» Thinning of conifer stands to reduce the density

» Advance planting of deciduous species

« Vetting of the understands every 5 - 10 years, d@ipg on their state of growth, with the goal ofeleping
a stable screen of old trees

« Supplementing trees stands with native deciduoesiep when they reach an age of 70 - 80, in acnogda
with the potential natural tree species composition

« Fencing in of plantings if necessary.
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Table A.29
Representation of the required compensation in theand-Use or Landscape Plan

The selection of suitable compensation areas shmilshown in the explanatory report of the Land-
Use Plan and the Integrated Landscape Plan. Thisecg., be done by way of the following tabular
overview for each of the planned construction areas

In addition to evaluation of the situation, andraliminary ascertainment of the gravity of the iropa

it is also possible to estimate the expected cosgien requirement. However, since only the subse-
guent Construction Plan and the mitigation meascoesained in it will determine which factors are
appropriate, it is at this point only possible sxertain goreliminary compensation requirement
Moreover, the recommended compensation modelthieelikely site of the compensation, as well as
the development goals of the compensation meassives|d be presented.

Form for the presentation of the preliminary compersation requirement[40, p. 7]

Planned use: Commercial

Number in the plan:

Field number/s:

Size (in ha): 2131

Expected site occupancy index >0.35 (high degrempérvious coverage)

Sensitivity level of the balance OfCate ory | (low significance)
nature and the landscape quality: gory 9

This is intensively used farmland. The protectesetswater and local cl
mate are not affected. The fields have been cleamednd contain no trees

Justification: or shrubs. The adjoining buildings of the farmirgeration can be expected
to account for low to medium impingement upon tippearance of the
landscape.

Expected compensation factor: 0.3-0.5

Expec;ed cgmpensatmn requines o 4

ment (in ha):

.| Eco-account or external offsetting area, sincenthicipality will in future
Recommended compensatipn . o2 . : -
model: have only few expansion possibilities for an appisip commercial utiliza1

tion, and the area should therefore be effectiusid.

Extensification of damp meadows in the area offtheer fen site (devel;
opment goal: species-rich orchard meadows), ostoamation of farmland
in the floodplains, and reafforestation (developtmal: floodplain forest)

Recommendation for the com
pensation measure:

Table A.30
Examples for the determination of compensation andffsetting measure483, p. 22]

Examples of functional connection
Example 1
Negative impact upon the habitats of species antcbhtommunities, and on the
Functions affected landscape quality, due to the loss of a regulanyned blackthorn hedge of consid-
erable age in the farming landscape.
Possible compensation No compensation possiblela@ment period is longer than 25 years
Possible offset Planting of a species-rich blackih@edge involving long-term care measures
Example 2
Negative impact on the appearance of the landsdapdo loss of single trees and
Functions affected rows of trees in the transitional zone betweenttiesearea and uninhabited lang-
scape
Possible compensation Planting of a tree-lined a&ém spatial proximity to the impact
Possible offset Planting of a tree-lined avenudiwithe natural area affected
Examples of spatial connection
Example 1
. Impact on the habitat of a bat species due todbsmportant guide structures, such
Functions affected .
as hedges and tree-lined avenues
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Table A.30 (Continuation

Planting of hedges/linear tree/shrub structuralendirect spatial proximity (withir

Possible compensation the habitat area of the population)

Planting of hedges or tree-lined avenues suitablitction as guiding structures

Possible offset for bats, within the same natural spatial region

Example 2

Negative impact on the outflow of a watershed ade®, to impervious ground co
erage

Functions affected

Measures for the removal of the impervious coveragéhe improvement of wate
seepage into the soil within the entire affectetkevshed area

=

Possible compensation

Measures for the removal of the impervious coverthgeughout the natural area

Possible offset affected

Examples of temporal connection

Impact Clear-cutting of a 60-year-old pine forest

Functional expressions of general importance fer flotected assets soil, water,

Functions affected climate/air, and species/biotic communities

The development time until the functional fulfilmesf an equal in-kind and equiy-
Possible compensation | alent condition, e.g. reafforestation, would beatge than 25 years. There are |no
potential reafforestation areas available in thoenity.

Taking into account the pertaining regional pecitifaof a high proportion of forest
Possible offset land, a measure involving “ecological forestry resturing” in a neighbouring fort
est in the area would meet the requirements oiftipact mitigation regulation.

Examples regarding priority setting in the selectio of offsetting measures

=

Loss of habitat for the yellow hammer and the radked shrike by clear-cutting ¢

Functions affected -
field groves

Compensation impossible  No corresponding woodenrttstres can be implemented in the spatial vicinity

First priority: offsetting atf The habitat functions for the yellow hammer and ithé-backed shrike are to be
a greater distance restored by the planting of field groves in theunat area

Second priority: only simt The habitat function for other less endangereddingebirds is to be improved by
ilar offset nearby the planting of single bushes and trees in the vieanity

=Y

Third  priority:  only | The habitat function of ground breeders is to bprowed by the extensification ¢
equivalent offsetting grassland, e.g. in a bustard-protection area 2@way

Table A.31
Compensation measures for railway project$s52, pp. 101-103]

Plants and animals

« Creation of new habitats (e.g. refuge biotopesyorting, minimum areas), prior to the initiation thie actu-
al measure

« Creation of in-kind and equivalent habitats, takimg account
— minimum areas
— special site conditions (abiotic site preconditiamnse)
— current functions of the areas
— possible networking and special habitat requiresyémiin habitats, migration routes, etc.)
— development period (and long-term care if nece3s#rthe measure (measures with a process ove) time
— creation of habitats in (close) spatial connectidgth the place of impact (spatial/functional conjex
— use of plant material of regional origin..

The functional area impacted must be restored laa@t the same order of magnitude (surface ased)igim-
pacted upon, and/or restored in value to the sageed as it is reduced in value by the negativeatip@al im-
pacts and fragmentation.

Soil

« To restore the vegetation cover: Greening withgedous trees and shrubs, landscape typical grasstaat-
ing, or natural succession

* In case of compacted soil: Loosening (mechanicaliywith deep-rooters) to reduce the runoff coéffit
within the landscape area (that measurement isitedetoward the runoff coefficient of the landscapea
overall)
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Table A.31 (Continuation)

« In case of de-watering: Re-wetting (depending antittme factor and the soil type)

 In case of over-wetting: De-watering (dependingsoih type)

» Measures for the improvement of the soil strucferg. humus enrichment, planting of deep-rooters
» Minimization of pollutant immission into the soih¢luding due to agricultural fertilization and agmng)
» Soil-improvement, e.g. through vegetation or exferation of use.

In case of soil improvement measures, the condifotie soil prior to the measure must be consitiéiack of
disturbance of profiles, existing pollution, intégf use, previous impacts upon the landscapa asea whole
degree of impervious coverage, undisturbed sail).et

Compensation measures for the development of snliscontribute to the strengthening of the ecamysif in

the case of marginal disturbance effects, areas lefast 1 ha are generally included in the mea@arpreclude
the effects of disturbances).

Impervious coverage should basically be compenshyethe removal of such coverage in a ratio of fbrl
roads, car parks, etc., in the same landscapelatbis. is not possible, measures to optimize foiktions are tg
be provided.

Water

Possible compensation measures for the restorafitire original groundwater conditions include:

* Improvement of covering layers (e.g., topsoilingptantation of vegetation)

» Extensification of the surface use (e.g., by adica, and minimization of fertilizer and herbicig®ut)
« Improvement of self-purification capacities

» Minimization of existing pollution.

As a compensation measure for the negative impgmse surface bodies of water, the upgrading oftiexgs

bodies of water (renaturation) and the minimizatioh existing pollution are suitable. The following

compensation measures can be considered

< Renaturation or near-natural development of streamokiding with the dismantling of existing piparaliza-
tion, river bottom reinforcement and uniform prefi| and ensuring of complete passability

« Establishment of site-appropriate shore strips-wader berms etc.

< Dismantling of existing burdens through improvemaeiit self-purification capacities (richly structured
streambeds, water plant stocks, breakwater stamexygen enrichment, etc.)

* New establishment or renaturation of standing b®dfevater in a near-natural structural manner.

Climate/air

Negative impact on the meso-climate:
» Restoration of the relief, and greening
» Creation of climate-improving structures (trees ahdibs, bodies of water, grassland).

Compensation of negative impacts on air exchangédoos theoretically possible with very high effor

» Restoration of the relief, and greening

» Strengthening of fresh air systems by creatioroé air producing areas

« Creation of climate improving structures (trees ahrubs, bodies of water, grassland)

< Creation of new air exchange corridors for targets, by removal of barriers (e.g. embankmentsjsivte
afforestations, etc.).

Negative impacts on air quality:
« Planting of trees and shrubs for the purpose ofmiking pollution.

These measures may involve additional significantt permanent negative impacts upon nature andatio:
scape.

Landscape quality

« Landscape appropriate restoration or landscapeppate new creation

 Introduction of vegetation structures which pogtxchange the diversity or the natural charactéhe land-
scape

» Restoration of pathway connections and/or creaifarew pathway connections

« Enhancement of the landscape typical charactesiftycdismantling of existing disturbances, e.g.sfug
including reduction of perceptibility of these didtances (e.g. through use transformation, plandinigees
and shrubs, dismantling of elements alien to thddaape).
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Table A.32
Measures for the care of target biotopefd5, pp. 6-7]

Clearing of trees and shrubs

Felling of trees and bushes near the ground

De-branching by machine, and shredding

Loading and removal of the felled and cut timber

Shredding, loading, removal and recycling (compagtbf the waste wood
Removal of the roots with tractors, bulldozers,lampzers or wheel-loaders
Loading, removal and dumping or recycling of roots

Development care/care of young trees and shrubs

Mowing of tree disk and tree/bush growth areaséveig/ear, for 2 - 3 years
Readjustment of anchorings

Annual shape pruning for high trunks and fruit sree

Loading, removal and recycling of mown and prunedemal

Watering of trees and shrubs if necessary

Care pruning

Care pruning of field and shoreline groves, inahgdiemoval of pruned material, every 10 - 15 years
Care pruning of single trees/tree-lined avenuesyetheee years

Tree care measures/care pruning of old trees

Implementation of large-scale rejuvenation pruronty segment by segment, to preserve areas forasim
Shredding, loading, removal and recycling of prurmederial

Short rotation coppice management

Ploughing vegetation under

Rejuvenation of coppice species by trimming backuak every 15 - 30 years, section by section
Vetting of coppice growth once or repeatedly

Shredding, loading, removal and recycling of prurmederial

Supplementation with seeded growth after repeaitithg back to trunk

Forest restructuring

Thinning of conifer stands three times over thersewf five years (reduction of density)
Care of deciduous advance plantings (cultivatiore,cgoung growth care, trunk-thickening care
Fencing: maintenance for 10 years, and then removal

Marginal strips of farmland

Creation of intermediate structures by abandons®af marginal strips of farmland

Mowing

One-time mulch mowing for initial establishmentttwiflail mower, including removal of matted undeags
Mulch mowing and hay harvesting in alternate yéns nutrient and nardous grassland)

Mowing once a year, including removal of mown miater

Mowing of damp and wet meadows and fresh grasdlaed times a year, for impoverishment
Permanent mowing of damp and wet meadows and fresisland once or twice a year, for hay harvesting
Permanent mowing twice a year of mountain meadowhdy harvesting, at various slope inclines
Mowing of edge areas once a year

Removal of vegetation from beds of bodies of wétekcessive, every 3 - 5 years

Mosaic-type mowing of high forb fields and greadge beds every 5 -10 years

Mosaic-type mowing of reed beds every 5 -10 years

Extensive pasturage

Cattle pasturage: 1 head/ha/yr.
Sheep pasturage: 3-4 head/halyr. (in case of axedsnssh growth, with a few goats if appropriate)

Sod cutting

Cutting and removing of sods by machine
Implementation of sod cutting by section, with sihsegments every 15 years
Loading, removal and recycling of sods

Mud removal

Clearing of the bed in the shoreline with a bulleioz
Implementation of clearing only in small segmetdspreserve refuge areas for animals
Loading, removal and dumping of mud
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Table A.33
Examples of care and maintenance measur®3, pp. 64-65]
Develop-
Target biotope Baseline situation Care and maimesmaneasures ment period
(years)
1 2 3 4
Mowing of non-wooded shoreline strips every 1-2

Near-natural

stream&egulated,

pollute

years in August; removal of mown material; ag
tional work on shoreline if necessary; prune sh

di-
ore30-80

(creeks, small rivers) | streams line trees/shrubs back to the trunk if necessasy, r
move the waste wood
Clear out every 1-3 years, section by sectionep-5
. tember/October; for ditches not feeding into amiye
Artificial streams
. . |Farmland, grasslang;lear out every 3-5 years, spread the excavatee-mat
(non-reinforced ditch- - . : i . 6-30
reinforced ditches |rial flat along the ditches; mow the edge stripnglo
es) ; .
the ditch annually in August, and remove the mown

material

Standing bodies ¢
water which must b
prevented from form
ing land

Ponds, meres, o
gbranches of stream
-spawning  biotopes
small bodies of wate

er/October, and spread it along the side if the
Lof the area permits, otherwise remove; keep S
‘tlear of tree/shrub growth and mow every 1-2 y
fin August; remove mown material

Remove the mud every 3-10 years in Septem-

Si
horel-30
pars

Re-wetted/ renaturate
bogs

2&armland, grasslan
reafforestation

[]Remove tree growth initially, and thereafter w
necessary; monitor levies (e.g. turf embankme
and heighten them if necessary

nen
nts),6-30

Non-wooded swamg

$armland, grasslan

J\/Iow every 2-3 years in August/September, rem

ove

and fens reafforestation ﬁ]uatl'flsngs; possible use as litter or hay for farnr an 6-30
Damp meadow land,
Reed-bed areas damn farm _fields 6-30

open and reinforce
ditches

O||\/Iow every 2-3 years in, remove cuttings

Farmland, intesively

Mow twice a year not before June 15; alternative:

Extensively used dam Psed  meadowlan jcut starting June 15, thereafter pasture use; @ise %-30
meadow land forests mown material as hay or silage, or removal; monitor
water content
Non-wooded Farmland, intesively
; used meadowlangClear trees/shrubs if necessary 1-30
succession areas other open spaces
Landscape meadows doepr?t?alszfrigis N T€*Mow once a year in August, remove mown material 06-3
Shallow to médium
sandy sites, dry sitq Pasturage or cutting every 1-2 years, remove njown
Dry and semi-drywith mgor shrubben| material; if necessary, remove tree/shrub grg vvth6_80
grasslands growth, very nutriievery 5 years; remove waste board or pilot up alon
ent-poor  famland|the edges in loose heaps
and grassland
Heath areas with in _Sheep;] pasturage; if .nelcessa_ry,. remove tt:ee/ shfrfub
tial tree/shrul growt 5every E; years; ate(natl\llf. mow or burn|o
every 5 years for rejuvenation. If necessary, resmov
Dwarf shrub heaths grovvth, reafforests sod. Note: when mowing at the end of Septen ber,6 80
tion, farmland, grass: :
the mown material can be used as seed for |new
land
heath areas.
Srl(r;gles (rowgeoilstgg?Edges of paths an2 - 3 years development care, then shape-pruping;
group Ptoads, farmlandmaintenance-pruning every 10 years, remove |cut30-80
tree-lined avenue

Pgrassland, etc.

tings

groups of trees
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Table A.33 (Continuation)

3 4

Near-natural  forest$-armland, grasslangh) Create open spaces for natural rejuvenation anglso

and forest edges forests

a) Reafforestation, 5 years of development gare;
fencing to keep out small animals, to be maintajned
for 5-7 years, then removed

succession, open up the forest soil; check develop-
ment after 3 years; fencing to keep out small [ani-
mals, to be maintained for 7-10 years, then remgved
waste wood can be left on site

. . 80-150
Continuous planting of mature
locally native wild 2 years of development care; cut back to the trun(k

i : . ) woods)
trees/shrubs (fielgFarmland, grassland every 5-10 years section only or selectively; Ieave6_80
copses, field hedges, waste wood on-site (young
wall hedges) shrubbery)

Orchard meadows

Farmland,
plantations

2 - 3 years development care-pruning, then shape-
pruning; cultivation-pruning every 3-5 years |to
orcharphaintain the fruit trees; mow twice a year, use th%o_150
mown material as hay or silage; alternative: mow

once in August and remove mown material and |cut-

tings

Guide fences and pas-
sageways for amphibi-
ans and  ground-
dwelling small animal$

In winter or early spring, clean and clear out |the
pathways or cut back growth; check for possibjlity None
and functionality, and repair if necessary

Table A.34

Compensation and offsetting measures for impacts f&cting various protected assets

[86, M7a, pp. 1-19]

Possible impacts

Possible compensation and ofigattieasures

Plants

» Loss of vegetation and bio-

tope structures
» Changes in (remaining)
stocks in adjacent areas

Restoration or new creation of in-kind and/or egiént vegetation and
biotope structures (including their areas of effaciaffected landscape ar+
eas, taking into account the landscape developpeantials

Enabling of succession developments (including thedas of effect), with
the definition of the development goals

Care and development of previously impacted or idgveent-capable
vegetation and biotope structures

» Endangerment/limitation of

the vitality of plants
» Loss of sensitive species/
biotopes

» Changes in vegetation strug

ture (damage to plants)

Restoration of the appropriate vegetation and pettructures (after ter-
mination of the pollutant emissions)

New creation of in-kind and/or equivalent vegetatimd biotope structures
Care and development of previously impacted or idkgveent-capable
vegetation and biotope structures/removal of odigturbing effects
Strengthening of the vitality of plants and biotsg§#ghrough improvement
of site conditions)

» Fragmentation/isolation of

biotope structures/habitats

 Barrier effects/interruption

of exchange and interactive

relationships

Dismantlement of barriers in excavation areas,iarte affected land-
scape

Strengthening of biotope networking through the meeation or supple-
mentation/improvement of networking elements; ¢éozadf buffer areas
Expansion of existing spaces with special biotdpsgctures (upgrading to
complete habitats of the species affected)
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Table A.34 (Continuation)

Possible impacts

Possible compensation and offgettieasures

Changes in vegetation / biotope
structures in the area of the new
watercourse

Near-natural development of non-natural bodies atiew including
their floodplains

New creation/restoration of structures typicalte bodies of water,
taking the typology of the body of water into acabu

Animals

Loss of individuals/species
Loss/change of habitat structures
Reduction of areas to less than th
necessary minimum

Loss of isolated populations
Changes in typical biotic commu-
nities

e

Expansion of existing vegetation and biotope stmas, or in-kind
creation of new ones, taking into account speqgiesific require-
ments, and the landscape development potential

Direct pollution (pollutants, possi-
bly cases of accidents)
Concentration of pollutants in the
food chain

Restoration of appropriate vegetation and biotdpetires (after
termination of pollution emissions)

Fragmentation/isolation of animal
population/biotope struc-
tures/habitats

Barrier effects/interruption of ex-
change and interactive relation-
ships

Road kill

Dismantling of barriers

Re-creation of important connection areas (e.gbfdadges, em-
bankments)

Expansion of existing vegetation and biotope stmes, or in-kind
creation of new biotopes

Strengthening of biotope networking through the eeation or
supplementation/improvement of networking elemeertsation of
buffer areas

Expansion of existing spaces with special biotdpgctures

Disturbance and displacement of
sensitive individual animals and
animal species

Creation of quiet in other areas of the affectediszape by creation
of large-scale undisturbed zones (e.g. eliminadbpathways)

Partial or total habitat loss

Expansion of existing vegetation and biotope stmes, or in-kind
creation of new ones, taking into account speqgiesific require-
ments, and the landscape development potential

Soil

Loss or minimization of natural
soil functions (habitat function,
regulation and storage function,
buffering and filtration function)
and of the archive function

Loss of areas with a retention fung-

tion

Removal of impervious coverage and restoratiorodfssirfaces
impacted upon, and/or other impervious surfacesitdt
Introduction of farming methods especially gentidtte soil, such as
conserving soil management in combination with le@iop planting
/ green fertilization, and mulch seeding or direm¢ding procedures
Deep loosening of soil damaged by compaction (if-sfollowed
by farming procedures gentle to the soil (plantifigeep-rooters as
permanent greening in the first 1-7 years afteséming; mulching
of seedlings)

Dismantling of drainages and/or de-watering measfmethe pur-
pose of rewetting

Introduction of grassland-use procedures espedgaihfle to the soil
by reducing mowing frequencies and pasturage

Introduction of forestry procedures especially tgetd the soil, by
using tree species mixtures appropriate to the aite horizontal ang
vertical structuring of the levels of the stock

Deterioration of natural soil func-
tions (Increased particulate immis
sions will, depending on the mate
rial structure of the immitant, caus
changes in pH value, in soil faung
and/or of the material balance

HE

Care and development of previously impacted or idgwveent-
capable vegetation, and/or removal of disturbimgreints, so as to
strengthen the local protective function of theetatjon for the soil
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Table A.34 (Continuation)

Possible impacts |

Possible compensation and ofigettieasures

Groundwater

» Change in the groundwater suj

ply due to impervious coverage
and soil compaction

D-e

Impervious coverage removal and restoration of otgEhsoil surfaces,
or other impervious surfaces off-site

Improvement of disturbed sites in the adjacentdange area of partic;
ular/ development-capable significance for the gowater balance
(e.g. permanent greening)

Deep loosening of affected soils in combinatiorhveitibsequent plant-
ing of deep-rooters and several years’ rest fostike

Reduction in groundwater qual
ty through a reduction in the
groundwater protection functio

Improvement of damaged sites/support of the nataihfunction (es-
pecially storage and regulation function, filtratiand buffering func-

tion) in the adjacent landscape of particular/depaient-capable sig-
nificance for the groundwater balance

Restoration of vegetation structures with the mibte function for the
groundwater in adjacent areas

Removal of damaging effects to protect the locatgmtive function of
the vegetation for the groundwater

Surface waters

Change in the outflow regula-
tion and retention function, the
self-purification function and
habitat functions of surface wa
ters: Impervious coverage and
soil compaction cause increase
surface runoff, which rapidly
flows into streams or standing
bodies of water. This generally
leads to aggravation of floods
and increased nutrient and pol
lutant immissions

2d

Creation of retention areas, establishment of shigs, planting of
shoreline trees/shrubs (improvement of the habitdtself-purification
functions)

Creation of permanent vegetation stocks in the nshegl area of sur-
face bodies of water outside the mine expansion&waavation area,
for the promotion of water retention capacity

Near-natural development of non-natural streantgder to promote
their self-purification and water-retention capgcit

Improvement of damaged sites/promotion of natusalfsnctions in
the adjacent landscape (by soil loosening, usesifigation, etc.)
Loosening of the soil and restoration of soil scefaused, or other im-
pervious surfaces off-site

Climate / air

Loss of areas with a significant
clean air balancing function
Changes in the microclimate
Development of barriers for
cold/fresh air exchange, and
blockage of cold air outflow
(emergence of cold air “lakes”)

Restoration or new creation of in-kind or equivaleggetation struc-
tures in affected landscape areas, taking intowatdbe landscape de-
velopment potentials and the local assignment ofpEnsation areas t(
the effect areas for the improvement of the lotiadate activity, e.g.
new creation of woodland, creation of climaticaffective guide struc
tures (e.g. windscreen planting), removal of basrie air passage, etc
Removal of barriers to air passage off-site, eglgdn the area of the
affected landscape

D

Landscape quality

Changes in the qualitative chalr
acter of segments of the land-
scape appearance, and hence
its experience potential

Loss of landscape segments of

elements characteristic of the
appearance of the landscape
and/or of its cultural/historical
significance

Loss of typical land-use forms
Reduction of the landscape ex
perience and landscape aesthg
ics due to noise, odours or visy
al disturbance

of

Restoration of the affected landscape elementtugimg their areas of
effect) in the segment of the landscape affected

New creation of in-kind and/or equivalent landscayecal elements,
taking into account the development potential agliirements of the
cultural landscape

Care and development of previously polluted or tgwaent-capable
landscape elements/use forms, or of particular efesnand their sur-
roundings

Re-activation or new creation of significant vistas
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Table A.35

Compensation measures for significant impacts upoassets and functions of nature and
the landscap€[62, pp. 148-151]

Potential effects

Function
affected

Possible compensation measures

Species and biotopes

Complete or partial loss (i.€

| Species and ha
"' itat function.

)_

New establishment of biotopes

reducpon in size) of vegetation, Biotope net- |+ Supplementation and improvement of existing biosope
organisms and/ or other Iand-Working func- |« p - )
scape elements . opulation-related habitat development
tion

Fragmentation/inte.rruption f Biotopg * New establishment of networked biotopes, e.g. pétep
spaces and functional conngc- networking )
tions (here: habitats) function stones, corridors

 Establishment of buffer zones around existing lgeto

» Extensification of agricultural use
Immissions of pollutants and/pr » Measures for the improvement of the self-purificatca-
nutrients pacity of bodies of water

« Establishment of shore strips or waterside striplsudfer

zones toward adjacent utilization
« Improvement of abiotic site factors of biotopes, ¢hrough
Species and | removal of impervious coverage or wetting

Changes in the water balarn
(e.g. lowering of groundwater

habitat function
ce

Disturbance of animal species

Re-wetting of former wetland biotopes

New establishment of richly structured wetland ayear-
ticularly in connection with extensification

Upgrading of non-natural streams

New establishment of near-naturally designed standi
bodies of water and streams

Establishment of buffer zones around existing et
Visual screen plantation

Soil

Loss of soil and its specif
properties

tion

tion

Changes in soil structure

Production funct

Regulation funct

Removal of impervious coverage

Measures for erosion protection (e.g. permanenttetign
coverage of the soil)

Extensification of agricultural use

Reversal of de-watering, fertilization, liming, etc
Humus care, soil improvement measures

Habitat function
Archival
function

Removal of impervious coverage

Vitalization of the soil, e.g. through looseninggchanical-
ly, or by means of deep-rooters)

Erosion protection measures (edge planting, tramsfton
of farmland in the forest, wooded areas, successieas o
extensive grassland on erosion-endangered sites)

Immissions of pollutants and/
nutrients

tion

tion

Change in the water balance
the soil

oProduction funct,

Regulation funct

Increasing the siltation and buffering capacitg, éhrough
humus care and soil improvement measures
Extensification of agricultural use

» Rehabilitation of contaminated soils

« Minimization of pollution immissions

I—*abitat function
0

Re-wetting of soils
Dismantling of de-watering facilities (drainagegicdes empt

tying into rivers etc.)
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Table A.35 (Continuation)

Potential effects

Function
affected

Possible compensation measures

Water

Change in the soil struates
loss or reduction of precipit
tion percolation

lation and
a- groundwater
new formation

Drainage reguf

» Groundwater enrichment through retention and patimoi fa-

Minimization of surface water drainage through imyeus
coverage removal and planting

function cilities for precipitation water
Anthropogenic transfor- . . :
mation?chgange of landscape * Re-establishment of floodplain areas cut off byedik
elements (here: comytéeloss Retent < Renaturation of bodies of water, e.g. wideningtofam pro-
or partial loss [i.e., reductign fjn?:?i(;(rzn files
in size] of flood water reten- « Groundwater recharging by means of retention ancofegtion
tion due to terrain relie facilities for precipitation water
changes)
Climate/air
» Re-creation of a climate-relevant terrain surfacsile
ch in th . q « Creation of evaporation-active structures (grobeslies of
angeé in the micro-an water, grassland)
meso-climatic conditions ’ ) . ) .
» Promotion of climate-active areas with functionsdold and
o fresh air production and exchange
Btlgf;rr]g‘f":c « Removal of impervious coverage
Interruption or reduction g functi 9 |+ Promotion of climate-active areas with functionsdold and
cold air and fresh air out- function . .
) - fresh air production and exchange
flow; blockage of ventilation _ )
disturbance of air exchange » Support for air exchange by means of surfaces lithrough-
ness (e.g. low vegetation)
L * Immissions-protection plantation
Pollutant immissions : .
 Support for air exchange of surfaces with low rowegs
Complete or partial loss of Immissi
vegetation and/or other land- Tg?;i:g;‘ « Planting of immission protection vegetation
scape elements (here: pfunction « Plantation for local climate improvement
filtering stands of vegetation)
Landscape quality
« Creation of near-natural forests
« Implementation of renaturation measures
» Removal of elements which disturb the aesthetidhefand-
Changes in landscape spa sctape ) )
due to: complete or partigl » Re-creation of landscape elements typical of theraharea
loss of, or change in vegeta- * Creation of areas for recreation and the experiehoature
tion and/or other landscape « Incorporation of structures and village edges anfihg
elements E . measures, provided that visual relationships atelisturbed
xpenence 1, Greening with trees/shrubs; landscape-typical wihdow
function , )
Recreational | s€eding, or natural succession
function « Planting of visually effective large trees/shrubs

Interruption/change of vigll
relationships

']_

Interrupton/disturbance ¢
pathway connections in
portant for recreation

Immissions of pollutants

odours and/or noise

Locally typical design of structural facilities an@en spaces
Accentuation on important visual connections, dogadf new
focal points in case of fragmentation

Re-creation of pathway connections, and/or creasfarew
ones

Planting of immission protection vegetation
Extensive noise protection plantation
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Table A.36
Specific compensation and offsetting measures foaxious protected asset§/2, p. 181]

Soil

Removal of impervious coverage

Measures for optimizing soil functions in connentigith measures for improving soil structure
- humus enrichment

seating with deep-rooters

dewatering or wetting (depending on the biotop&}yp

— melioration, e.g. mechanical soil loosening

Minimization of utilization intensity

Minimization of pollutant, pesticide and nutriemrnissions

Measures to protect against erosion by buildingeafr-natural structures

Re-cultivation of existing, deteriorated soils (darmer opencast mining/quarrying areas)
Restoration of the vegetation cover

Initiation of succession stages on fallow fields

Groundwater and surface waters

Renaturation of bodies of water by

- dismantling of weirs, bankings and barriers

— expansion of retention areas

Minimization of the immission of pollutants and thetrophication of surface bodies of water by
- establishment of shore strips

- use extensification

— measures for improvement of the capacity for satffigation

New establishment of bodies of water and shorpsstri

Upgrading and enlargement of standing bodies oényatabilization of water flow-through
Upgrading of existing overly steep drainage ditainés bodies of water which are again accessil@enehts
of the landscape, by

— broadening ditch profiles

- raising ditch floors

Creation of mosaic-like network structures in ditghas

Minimization of surface runoff through removal afipervious coverage and planting
Re-wetting of de-watered formerly damp grassland

Climate/air

Restoration of a climate relevant surface structure

Creation of climate-supporting structures (woodatess, grassland)

Windscreen plantings

Plantings for immission protection

Plantings for local climate improvement

Increasing the evaporation from areas with fundtifar cold air production and cold air exchange
Removal of impervious coverage

Creation of fresh air corridors

Landscape quality

Restoration of landscape elements typical of tharaharea

Implementation of renaturation measures

Establishment of culturally/historically attestddraents (e.g. tree-lined avenues)
Incorporation of buildings and village edges thriowanting measures
Restoration of pathway connections and/or creaifarew ones
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Examples of typical measur

Table A.37
es or uses in compensatiareas[41, pp. 33-3%

Baseline situation

Target measure or use

Habitat and land use types creatable over the shotb medium term

Farmland, grassland, fallow land

Single trees, rows of trees, groups of trees amé-ltned ave-
nues, development stages of hedges, bushes, gandeforest
edges, young orchard meadow

Hypertrophic and eutrophic standing wa
bodies, farmland, grassland, opencast min
areas

tier\?\/etland biotopes (e.g. ponds, land-forming areasd rbelts,
Tded sweet-grass and bulrush communities)

Reinforced sources, degraded source ared

S Rematw@irces and headwater fields

Piped watercourse, drainage pipes

Non-reinforcethels, renaturated river sections

Shore areas kept free of vegetation

Reed-beds, tall forb communities, shoreline woodsused
shoreline strips

Wet areas used for agriculture

Reed-beds, floodeadimws

Farmland in valley sites

Extensively used grasslénedh to moist sites

Farmland, grassland, opencast mining are

as Ruderas$, succession areas

Opencast mining areas; otherwise no typ
initial biotopes

cBlocky and bare-ground biotopes: cairns and rockaskents,
sandy, gravely and crushed rock areas

Habitat and land use types creatable over the longgrm

Farmland, grassland

Development stages of ecologically especially Valeialecidu-
ous and mixed forests with characteristic speciesritory

Farmland, grassland, fallow land

Species and structure-rich hedges, bushes, groveésfaest
edges

Farmland, grassland, orchards

Low-nutrient or esitengrassland, orchard meadows

Streams degraded by shoreline or bed r
forcement, piping or regulation

ein- .
IQlaturaI stream and river segments

Small-scale (manual) peat digs

Regeneration stfgesg-typical communities

Damp grassland sites, stream banks

Development stages of tall forb communities witlaratteristic
species inventory

Farmland and grassland on shallow sqg
fallow or shrub-covered low-nutrient ¢
semi-arid grasslands

'lrﬁevelopment stages of sandy low-nutrient or seimi-grass-
lands with characteristic species inventory

Intensively farmed wet meadows

Development stages of moor grass and nard grassiowsg
sedge or rush rich damp or wet meadows, with cheriatic
species inventory

Initial biotopes within the habitat networ
system specific to the animal species ¢
cerned

kHabitats for the settlement of Red List vertebratesof highly
oendangered animals, in areas where introducticsufficiently
promising, due their position in the habitat netiwor

Examples of high-quality habitat types in which compensation measures are usually excluded

Ecologically especially valuable deciduous

and scrublands of dry warm locations, ravin

and mit@ests, bog, swamp, marsh and flood-plain ferdetests
e fardsibck and colluvium forests

Transitional peat bogs and raised bogs

Fens and wet meadows

Natural and near-natural river and stream sectimasland-forming areas of standing waters

Low nutrient meadows, heathland, nard-gr

asslanen agand dunes, thermophilic margins

Extra-alpine rock fields
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Table A.3

8

Ascertainment of the significance of negative impas and indications for the ascertainment of avoidace, minimization and compensation measures
(incl. offsetting) in road building [56, pp. 12-32]

Relevance/significance of negative impacts

® Generally relevant

O Relevant in certain cases

None &

enerally non-relevant

Landscape quality

Relevance of negg
tive impacts -

Complete loss of landscap
elements which provide a
positive experience:
Destruction of valuable elg

e Visual disturbance or anthropogenic
transformation of the landscape scene
Disturbance, transformation and/or alie
- tion due to elements non-typical of th

N

ry
n

¢

experience due to odour, noise
jollution immissions, especially i

Acoustical and other impacts on the

landscape experience:
egative impacts on the landsca

areas free or almost free of noise anlarrier effects for recreation seeker

Fragmentation and impacts on the &
ssibiity of the landscape and/or of
rareas for landscape-related recreati
Interruption of pathway connections

AC-

on:

o

. : . ; : npollution, as a precondition for lang-especially to be assessed inasmuch as
ments of the landscape scenandscape, including visual interruptio I : - .
scape-based recreation; recreationtile accessibility of the landscape is ex-
ery effects ! o .
value of the landscape is expresslypressly specified as protection-worthy
Complex of causep specified as protection-worthy in the in the Impact Mitigation Regulation
! Impact Mitigation Regulation
Construction O O O O
Facility [ ] [ [ )
Operation [ ] (] [ )
A i tof I Type and characteristics of elements particulardykimg the landscape » Type and characteristics of recrea-
scertainment o\, “ejevation (level, trench, embankment) tion-providing landscape elements,
negative impacts - . - es
Essential foundad® Impervious-covered  sys- Built-up area (sq m, ha) . Spathl structure qf the Iandscape, p. o
tions and/or releval face (sam, ha) « Type, dimensions, especially height, | especially immissions reducing |+ accessibility/availability of recrea-
itafi colours etc. of buildings structures (buildings, groves, for-| tional infrastructure
factors (quantitativ i ts et » pathways and vistas
and qualitative) * Vistas ests etc.) o P y
« Existing pollution immissions
 Protection of geomorpho4{* Routing in connection with existing |* Immissions protection planting and Consideration of historic pathways
logical particularities infrastructure structural measures for immissiofns Preservation of important trails and
+ Preservation of striking |+ Consideration for the relief in new ter- protection pathway connections using green
Avoid d and characteristic vegetar rain modelling » Trench/box cut for the road,dteag bridges, underpasses
voldance an tion views - Consideration of existing water bodigs of level design * Preservation of the infrastructure
minimization : " . . . . )
* Protection of sensitive |« Terrain-proximate gradients needed for nature-oriented recreation
landscape segments « Consideration for/preservation of im- (outlooks, panoramic views, etc.)
» Adaptation to the relief, portant vistas * Preservation of unfragmented spages

reduction of design speeq

o

Screening structures or plantings

to the maximum extent possible
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Table A.38 (Continuation)

Restoration of landscape elements typical of theraharea (hedges, groups of trees)
Implementation of renaturation measures
Seeding of wild meadows typical of the region
Use of site-appropriate native trees and shrubs
Planting of structurally rich hedges on embanknsérpes, walls and roadside strips
Planting of new shelterbelts and forest fringes
Planting of such culturally/historically attestddraents as tree-lined avenues and rows of trees etc
Supplementation or development of the remains afatteristic vegetation views

Reintroduction of landscape typical uses

Compensation
measures

« Introduction/reintroduction of characteristic gusteuctures and design elements
Accentuation of important vistas, creation of ndemypoints in cases of interruptiopdint de vug

Incorporation of structures, non-optical coverage

Incorporation of village margins

Creation of contrast points by means of large \aget near buildings which cannot be incorporated

« Upgrading of hitherto non-
attractive areas for landscape-
related recreational use, by mea
of design measures

» Reduction of noise, odour and pg
lution immissions along other exi
ing roads

 Restoration of original trails and
pathways by means of green bridg

s and underpassages

 Creation of new pathway connectig

I- in order to upgrade hitherto non-

st-attractive areas for landscape-related

recreational use

Indications for
determining scope

Measures which serve exclusively to compensatthiotoss of experience-providing landscape elermemeis Construction measures, particularly

generally to be restored at a ratio of at leastwith respect to the measurable size of the negatipacts.
A more favourable ratio is to be provided onlylie tase of planting measures.

The question of whether compensation goals carchiexaed even through measures for the compensait
other protected assets should always be examined

pathway connections, are to be caf
ried out as broadly as necessary for
orthe restoration or improvement of the
accessibility of a new or upgraded
recreational area corresponding in

size to the impacted area

of compensation
measures

Not only the required areas, but espe
cially the correct selection and locatig
of measures are important for achiev
sufficient compensation. This is espe|
cially true for the long-distance effect
caused by changes in the contour lin

« The upgrading of hitherto non-att
n measures in the spatial context o
ngnarily impacted by noise.

= Emissions reduction measures are to be carriedtauich a scope that emi
S sions impacts on the planned road can, on ballmecepmpensated for

eS

of the field of vision

ractive areas isd carried out by suitable
f the affecte@eapce area, which is pri

7
1

147



Appendix 1.7. Measures for compensation of impacts

Table A.38 (Continuation)

Soil
Complete loss of funtReduction of soil fungSoil compaction: |Soil erosion: Change in the soil wagAccumulation of pollutants:—
R?|3V§‘”C€ of negation with regard to: tions: - reduction of soj- reduction of soiter balance: negative impacts on all s
tive Impacts » |+ habitat due to removal and f@unctions- increasqfunctions) Change in site condfunctions - negative impact g
« regulation placement, mixture, et(in surface water out- tions — especially ogroundwater
Complex of causes general production |i-€. not due to imperviolfiow habitat and productiq
! coverage functions
Construction O [ ] L ©) ®) (]
Facility o o O O
Operation (]

Ascertainment of
negative impacts
Essential founda-
tions and/or releva
factors (quantitativ
and qualitative)

 Impervious-covered
surface (sq m, ha)

» Type of soils affected
(type and characteristic
of various soil functiong

* Built-up area (sq m, h
» Type, extent (volume)
of soils affected (type an
Tharacteristics of variou
soil functions)

» Compacted area
(sq m, ha)

» Type of soils af-
fected (sensitivity td
compacting)

» Vegetation-free
area (sq m, ha) 14
» Type of soils
affected (sensitivit|
to erosion)

* Type, location of
dewatering measures,
water quantities (cu
m/unit of time)

* Location, expanse o
depression

» Type of soils affecte

o Dissemination conditions

 Construction materials, loca
tion and type of construction
site facilities

» Road drainage

« Buffering/filtering capacity o
ghe soil

» Reduction of road profiles
* Selection of shortest route
 Construction of already reinforced road segments
 Construction taboo zones,

Restriction of construction area
Early re-greening/ intermediate seeding
Avoidance of removal and replacement of soil

Avoidance and
minimization

 Protection of marging
areas

» Change of type of rei
forcement

| Protection of marginal
areas

P Change of gradients/
reduction of design spe¢
» Adaptation to terrain
level, avoidance of con-
struction of box cuts ang
embankments

» No replacement with
soil foreign to the site

ing on overly wet
surfaces

2d Layer-appropriate
storage and replace
ment of soils

» Avoidance of drivt

» Avoidance of de-
watering measures

« Watering during de-
watering measures

» De-watering during
wetting measures

* Flow-through or
flow-around structures
in the groundwater are

» Reduction of pollution emis-
sions from vehicle traffic

* Traffic control measures
(speed limits)

 Selection of appropriate eny
ronmentally neutral mainte-
nance measures (no herbicide
use, environmentally approprit
xate spreading materials [sand
not salt])
 Structural immissions prote¢
tion measures (e.g. incl. noise
protection) or embankments

« Oil and pollutant separators
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Table A.38 (Continuation)

» Restoration of vegetation cover (greening withveatrees and shrubs
landscape typical grassland seeding, natural ssicecgs
» Measures for improving soil functions (humus ernmeimt, use extens

fication, soil loosening)

» Renaturation/cultivation of negatively impactedsoi

At least 1 ha area size

Compensation
measures

* Impervious coverage
removal (off-site)

» Restoration of original

use form

» Measures for the im-
provement/ developme
of soil functions

Nt

* Soil-loosening
(mechanically or
with deep rooters)

¢+ Bioengineering

measures/ use of

living/natural mate
rial

» Capture of wate
at the crown

* In case of wetting:
de-watering measures
-on originally terrestrial
soll

* In case of de-
watering: re-wetting
measures

(incl. fertilizers and agro-

ted soils

» Reduction of the overall pol-
lution immission into the soil

chemicals; use extensification
» Rehabilitation of contamina-

» Check to see whether further compensation a
tivities for other impacted functions need to be ¢
ried out on the areas which have been upgrade
and/or have had impervious coverage removed

(multiple functions

@ If compacting can
a0 longer be re-
dversed, additional
measures off-site tg
improve soil func-

Indications for
determining scope
of compensation
measures

* In general, imperviou
coverage is to be offset
by impervious coveragg
removal at an area ratid
of at least 1:1 (compen
sation)

* If impervious coverag
removal cannot be pro-
vided, measures for im-
provement of soil func-
tions are to be carried @
for the remaining area,
a ratio of at least 1:1

> Restoration of other
currently impacted soils
rand site conditions at ar
area ratio of at least 1:1
to be provided as a prio
ty (compensation)

» Secondarily, measure
for the improvement of
soil functions at an equs
or greater area ratio cari
be considered (offset) fq
the remaining impacts)

tions should be pro
vided

S

)

=

* On erosion-
endangered areas
with appropriate
measures

» Measures of a scopt
and duration adequatg
to restore the original
soil water conditions

« If original soil water
conditions cannot be
restored, additional
measures off-site to
improve soil functions
should be provided

the same extent

> |f soils must be considered
impacted in terms of both type
and extent, the soil functions
other impacted soils are to be
restored or improved, to at le

st
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Appendix 1.7. Measures for compensation of impacts

Table A.38 (Continuatio

n)

Species and biotopes

Relevance of negd-

Complete loss of habitat

Fragmentation of habitats ar
functional relationships: Los

d Killing of animals:

Impacts on animal
behaviour and

tive Impacts — through removal of vegetatio f habi isolati > Death through traffic . Irr:jpac_ts oln t(?e metar\]bqhsms of fp lar
reinforcement of bodies of wh-2!. & |t§1t segmgnts, iso at_lon accidents. overheate movement patterrjs.an animals ue_tot e impact of po
Complex of causep effects, interruption of habitgt ' isturbance by nois tion
ter, etc. . road surfaces, etc. . .
! connections light and motion
Construction O O O O O
Facility (] [ J
Operation (] (] [ J o

Ascertainment of

Type and characteristics of habitat or biotope-theitging structures (biotope types)
Occurrence of animal species and populations (@garements, escape distances)
» Type, volume and height of buildings

negative impacts
Essential founda-
tions and/or releva
factors (quantitativ
and qualitative)

* Built-up areas (sq m, ha)

* Built-up areas (sq m, ha)

 Impervious-covered
surface (sq m, ha)

» Type of construction material

« Type of maintenance measures
« Occurrence of sensitive plant speg
and communities, incl. biotope types
« Occurrence of animal species and

populations (position in the food chal

Construction taboo zones

Restriction of construction area
Protective measures along the roadway (e.g. temaitelling, walls, embankments, protective planting
Limitation of construction period

Change of gradients (adaptation to relief, reductibdesign speed)
Construction by end-tipping method, or with alreaeinforced road segments

Avoidance and
minimization

Selection of shortest route
Protection of sensitive bio-
topes/ biotope structures
 Protection of marginal area

« Sufficiently dimensioned
green bridges, tunnels and p
sageways

S

* Reduction of the at-
activeness of biotope

structures along the ro

(esp. feeding and bree

ing)

Route in box cut

d-

* Route in box cut

» Reduction in pollution emissions
from vehicle traffic

« Selection of appropriately environ-

ts
lu-

ies

in)

mentally neutral construction materials

« Selection of appropriately environ-
mentally neutral maintenance meas
(no herbicide use, sand, not salt)

 Collection and removal of surface

water
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Table A.38 (Continuation)

Compensation
measures

Creation of biotopes/habitats of equal type andejalith consideration for:
* Minimum areas; generally, minimums must be consildisrexceeded

» Special site preconditions

 Current functions of the areas

» Special habitat demands, esp. networking

Creation of (new) refuge and/or replacement biatpffenecessary, with sufficient advarnttme and appropriate spatial location; possibly geemwith
of like biotopes

« If, due to conditions, only offsetting is possibkguivalen
biotopes are to be created

* If intensive agricultural areas (farmland, interdjv use
grassland) are affected, and these have no furtlaehing sig
nificance for animals or biotopes, extensificatiomeasure
and/or functional, appropriate biotope developmemasure
are generally to be provided as compensation

» The newly created biotopes must be large enoudhatdheir upgrading can fulfil the functions oéthiotopes destroyedegerally, a newly creat
area will be larger than the impacted area

* When planning the measure, it is important to emfisrcorrect selection and positioning, partidylaith respect to spatial, functional and temporal
contexts

Indications for
determining scope
of compensation
measures

* In case of compensation deficits due to developries,
ratio increases in the size of the measure, ottiadel
measures, are to be provided

» The value of the areas upon which compensation uness
are carried out is to be considered with respetiteéaeterming
tion of the scope; generally, the scope of the miftde en-
larged

* In case of planting or renaturation measures,iihfgortant to
examine whether these measures might also be lsuitabom-
pensate for other impacts on the balance of natlethe land-
scape (multiple function)
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n)

Table A.38 (Continuatio
Climate/air
Destruction or serious impacting #nthropaenic transformation of tf
Relevance of negd- the microclimate: Destruction of microclimate:

tive impacts -

serious impacting of areas with b
anced temperature and humidit

conditions, with largely unpollute
air, or with a markedly unigue loc

alNegative impacts on areas with b
y anced temperature and humidit
dconditions, with largely unpollute
adir, or with a markedly unique loc

al- Impact upon air exchange:

d and fresh air systems, blockage
al outflow of cold air

y Negative impacts on air corridor$

Impact upon air quality:
Negative impacts on animals and
’ﬂlants, or of the welbeing of people i

connection with experience of the

Complex of causesclimate; cold air creation areas; foklimate; follow-up effects on plants landscape
! low-up effects on plants and animals and animals
Construction O O
Facility [ ] [ O
Operation [ J

Ascertainment of
negative impacts

* Built-up areas (sq m, ha)
» Types of buildings

» Type of climate structures affected (vegetation ases))

Essential founda
tions and/or releva
factors (quantitativ

and qualitative)

» Type, position and size of em-
bankments, box cuts etc.

» Air exchange conditions (relief,
channels

* ADT values

» Dispersion conditions
 Sensitivity of plants and animals tg
air pollution

* Areas of significance for experieng
ing the landscape, especially clean &
areas

i

r

Avoidance and

Cf. indications on soil, species and biotopes

minimization | Preservation of climate relevant structures  Bridge structures » Immissions protection plantation
 Restoration of a climatically effective terrainugtture  Planting of trees and shrubs for off
« Creation of climate-supporting structures (trees sirubs, bodies of water, grassland) site pollution filtration (not for avoid-
» Impervious-coverage removal ance)
Compensation « Creation of air exchange channghs Reduction of pollution emissions
measures for relevant target areas by removifig¢m such other sources as agriculty

blockages
 Creation of cold air generation
areas

(use extensification)

 Impacts which only affect air qualit
or the atmosphere cannot be compe
sated

=

Indications for
determining scope
of compensation
measures

» Due to the close connection between these impadtsa@rresponding

impacts upon the soil, the vegetat
the statements made regarding th

» The question of the extent to which the requiredsnees can achieve

the compensation goals relevant here must be exaimin

ion and to soxtenebodies of water,
ese assets applasevell

» The scope is determined in accg
ance with the forecast impact, and
the extent that it is useful in spatial
sfunctional terms

sdThe scope is as required for
moeasures regarding comparable im-
pacts upon the soil and the vegetatic

n
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Table A.38 (Continuation)

Groundwater

Relevance of negdg
tive impacts -

Reduction of new groundw

Complex of cause
|

ter: Negative impacts upo

water resources asliitats of

sites for plants and animal
simultaneously, increase i

s  surface water runoff

PDewatering: Negative
impacts on site condi
. tions for plants and
" habitats for animals,

and on source fields

-

5
n

ter flow conditions: (barr
er effects, groundwate
exposure, redirection)
Negative impacts on sit
conditions for plants an
habitats for animals, an
source fields

Disturbance of groundwa

" Groundwater pollution: Negative

impacts on water resources as habi

tats or site conditions for animal

outlets and source fields

=D

and plants, impacts on groundwa

Impact on groundwater-qualit
relevant protective effects: R
duction or change of coverin

O <<

layers, negative impact on
:%rroundwater resources negal
impacts on water resources
habitats or site conditions fof
animals and plants

Construction O ®) (] O ®)
Facility (] (] O ®)
Operation (]

Ascertainment of
negative impacts
Essential founda-
tions and/or releva
factors (quantitativ
and qualitative)

» Water quantities (cu m/yr
mm/yr.)

* Impervious-covered sur-
face (sq m, ha)

* Built-up area (sq m, ha)

» Compacted area (sq m, h

 Current groundwater new
formation rate (mm/yr.)

+ Water quantities (cu
m/time period)

* Location, extent and
depression

* Areas sensitive to
dyops in groundwater
level (plant communi-
ties, animal species)

 Position, dimensions,

depth of barriers

* Location, dimensions,
depth of groundwater ex
posure

 Areas sensitive to
changes in groundwater
flow conditions (plant
communities, source
fields)

 Construction procedurg

» Construction materials
» Road drainage

* Location and type of constructig
site facilities

 Dissemination conditions (filter-
Hing capacity of the covering layers
groundwater flow conditions, esp.
slope water and backed-up water
 Areas sensitive to changes in
groundwater quality (plant commu

» Type, location, depth and
volume of covering layers re-
moved

* Filtration capacity of coverin
layers

» Type of groundwater and di
tance to groundwater (free or
confined aquifer, distance to
surface)

* Areas sensitive to changes

oY

nities)

groundwater balance

Avoidance and
minimization

* Reduction of impervious
coverage

» Reduction of land con-
sumption

» Reduction of artificial em4
bankment slope areas

» Reduction of the construg
tion profile, change in the
design speed and the gradi

ents, adaptation to the terrg

* Limitation on
dewatering measures
» Seasonal limitation
on de-watering

» Construction meth-
ods protective of the
groundwater (e.g. un-
derwater concrete ra-
ther than de-watering)

 Assure flow-through
capability (culverts, sur-
face filters, light-weight
embankments)

» Avoid open groundwa-
ter exposure

1in

tation)

» Immissions protection measures (planting, strutimeasures)
» Improvement of the covering layers (e.g. througbetage or vege

* Cleaning the road runoff (oil ang
pollution separator, sewage pond
etc.)

» Enlargement of mbankment bas
with depression at its foot

l» NO exposure of groundwate
3, Coverage of open groundwa-

r

ter surfaces with groundwatert
neutral material, e.g. gravel
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Table A.38 (Continuation)

Compensation
measures

» Seepage and infiltration g
surface water with suitable
technology

* Removal of impervious
coverage

# Watering

* Removal of existing
groundwater barriers

 Extensification of surface use, esp. agricultusd u
» Measures for on-site compensation of impacts upermphysical,
chemical and biological composition of the watengoval of exist-
ing groundwater pollution sources, e.g. toxic duympduction of

other groundwater-polluting emissions sources)

» Improvement of covering layers

Indications for

determining scope

of compensation
measures

» Seepage equal in kome tq
the calculated reduction in
new formation of groundwa
ter

* Impervious coverage re-
moval equal to the new im-
pervious coverage

» The question of the exten
to which the measures to
compensate for impacts hal
achieved or can achieve th

« Watering of extent
and duration necessatr
{0 restore the original
water balance condi-
tions

U

» Equal in scope to the
Parriers built

compensation goals

» The question of the extent to

which the measures to compens
for impacts can achieve the comp
sation goals regarding impacts on
the soil must be examined

examined

» The question of the extent to
hich the measures to compegn-
ate for impacts have achieved
the compensation goals regard-
ing impacts on the soil must be

Surface bodies of water

Relevance of negdg
tive impacts -

"~ Removal of surface bodies ¢
water: as habitats and/or sit
of animals and plants; simult

neously, increase in surface

Impacts upon structure of
f bodies of water: Negative
Sgnpacts of the site conditio
a- for plants and habitats of
animals, and on the flow

Increase in surface water
outflow: with effects on the
surface body of water

Impacts on flow condi-
tions in surface bodiels Impacts on the water quality of
the surface bodies of water: Nega-

tive impacts on habitats of anit
f mals and/or sites of plants

of water: Negative im
pacts on habitats of
animals and/or sites ¢

Complex of causep water runoff conditions in the body of
. . plants
! water, incl. barrier effects
Construction O O O [ ]
Facility ® [ ] [ ] O
Operation o

Ascertainment of

» Type of bodies of water affected, specific qualitquant

» Length, size

itative and ecosystem-related charatitesis

negative impacts
Essential founda-
tions and/or releva
factors (quantitativ
and qualitative)

of restructuring/type
building

» Development profile/type

of

» Quantity of water in-feed

» Development profile
type of restructuring/
type of building

* Quantity of water in-
feed/not fed in

- Water quality (type and quant
of materials potentially polluting
the water)
* Point in time and duration of

pollution immission

154



Appendix 1.7. Measures for compensation of impacts

Table A.38 (Continuation)

Avoidance and

» Avoidance of pipe canalization; instead, sufficigiimen-
sioned flow-through openings; most favourably, bes

» Reduction of impervious
coverage

» Change of route
Reduction of land consum
tion

 Elevated route or bridge in-

» Avoidance of reinforce-
gment of bodies of water

» Reduction of embankmern
slopes

» Broadening of
embankment bases

» Avoidance of rein-
forcement of bodies of
water

» Correct dimensionin
and location of struc-
tures, particularly

« Selection of suitable environ-
mentally neutral materials (esp.
for road surfacing)

« Purification of roadway runoff
(sewage ponds, etc.)
 Protective shoreline strips

minimization stead of embankments « Percolation of surface  |bridge pillars « Seasonal construction
water restrictions
» Retention basins
» Retention-effective
planting
» Removal of existing pipe canalization * Increased construction ofie Near-natural devel- [« Improvement of self-
« New creation of near-natural standing bodies okwat |retention basins opment of bodies of |purification capacity of impacted
streams water in case of im- |bodies of water (near-natural
« Upgrading/renaturation or near-natural developroé¢eix- pacted waters structure and planting, etc.)
Compensation |isting impacted standing bodies of water or streams (renaturation of bodiese Extensification of land-use, es
measures « Dismantling of weirs, bar- of water agriculture as the emitter of wat

rages and barriers
* New creation of moist are
as with numerous dibt@s ang
a respective structure

D

-

polluting substances
» Reduction of other existing wa
ter pollution sources and im-
mitents

Indications for
determining scope
of compensation
measures

Surface bodies of water whi
have been removed have

regular/special ecological fun
tions. Hence, the scope of n
essary compensation meas
is determined by the sp
tial/functional preconditions f
possible compensation, es
cially the habitat requireme
of animals. That means it m
be necessary for ecologi
reasons, e.g., to create a la
water surface than that of {
body of water which is beg
removed

Bce to be provided

Compensation measures 0
least the same area/ length
the impacted water structy

a_

pe-

Additional retention area
to be created as required
the increased outflow

Scope as necessary
the basis of spatig
functional requirement

Measures for on-site compen
tion of impacts upon the physic
shemical and biological compo
tion of the water, and as necesg
on the basis of spatial/ functio
requirements
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Table A.39
Compensation and offsetting measures for various biope types, for linear-type projects (constructiorof gas pipelines]53, pp. 1-3]

Measures

Biotope type

Forests,
groves,
single tree

Grass
land

Fallow
land,
cleared

corridors

Bushes,
field
hedges

Stre-

ams

Shore-
line
strips

Reed beds
high forb
stands,

damp to we

Roads
and
path-

t ways

Profile-appropriate and layered refilling of pipediditch with stored subsoil

Subsoil loosening in the operational strip

For the entire area: Planing, replacement of thestil so as to protect the struct

uire @

Planting of trees and shrubs at intervals of 1.5\hen planting trees and shrub
width of 3 m is necessary so as to permit at leastrows of plants. Here, or
shrubs should be planted. In wider strips, a séatgef second-order trees amody
ing to 10 - 20% of the total may be planted

nt-

A strip of land at least 2.5 m wide on each sidéhefroute (i.e., a total of 6 m) is
be kept clear of bushes and trees. When plantimgjesitrees outdie the securit
strip (6 m) of the route, the same species alreadyrring there should be used

For commercially managed forests: Reafforestatioth@ operational strip; withi
the cut, natural succession or new stocking

Seeding with site-appropriate grassland mixture

A site-appropriate standard seed mixture should be usemhiirtonments with g
increased erosion risk

Planting trees and shrubs corresponding to thefistee and shrub species in
open landscape

Removal of crossings, and of the pipes installadtfansferring and reumping
water

The profile of the body of water (embankment, flogliore edges) is to be restc
to its original depth by means of the constructieasure

Avoidance of artificial shoreline reinforcementraach as possible

Removal of excess soil

Planting of trees and shrubs at intervals of 1.&ppropriate to the species in g
erally damp stands

Natural succession, unless seeding with aapfgopriate standard seed mixtur,
required for reasons of erosion protection

Restoration of impervious or partially imperviousfaces
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Table A.40
Type and scope of compensation and offsetting meass for opencast mining and quarrying
projects [90, pp. 128-130]

In order to ascertain the type and scope of congiemsmeasures, it is first necessary to distirngbistween the
Basic Framework and the Supplementary Framewodowoipensation.

The Basic Compensation Framework is used if thasaedfected by the mining/quarrying project include
protected assets of special significance, i.e.reasaof Value Level Il for biotopes, soil, grourater and land-
scape quality, or any areas with occurences ot plad/or animal species of Value Level lll.

The Supplementary Compensation Framework is usgabiected assets of special significance are taffed.e.
Value Level Il areas for:

- Biotope types and occurrences of plant and anipedies
e Soils of special significance

« Areas of special significance for the groundwaaed/or

* Areas of special significance for landscape quality

Basic Compensation FrameworkThe compensation for the impact can be implemeatesite if the entire
mining/quarrying area will, following conclusion tfe excavation process, be developed in accordaiticehe
goals of conservation, i.e.:

< With a design and implementation typical of theunaltarea and of the site, and

e With a natural development/succession, or, if thanore urgent from a conservationist point of viex-
tensive land-use, afforestation; no recreationtiViies with negative impacts upon the goal of setva-
tion-appropriate development.

Supplementary offset measures will be necessary:

1. In case of dry mining: For an area share with isites follow-up use in a ratio of 1:1 off-site (ineas with
biotope Value Levels I-11)
2. In case of wet mining (in or outside of floodplginBor area shares with intensive follow-up usagé¢he
ratio of 1:0.5 off-site (in areas with biotope Valuevels I-II)
3. In case of wet mining in floodplains (nutrient-riohine water): If water surfaces deeper than 5 nuioat
the mean water level, the following procedure isdis
e The scope of required compensation areas is iticmgfl:0.5 to the water surface deeper than Bm r
maining after termination of mining and restoration
* Moreover, at the beginning of the land consumppoocess, permanent compensation is to be imple-
mented off-site to an extent equal to the operatiterrain permanently reinforced during the exeava
tion process (e.g., as a shoreline strip, othegmal strip, external lots, etc.)
* The remaining requirement for compensation in otdereach an area ratio of 1:0.5 can generally be
achieved on-site in the floodplains, given the agerdeposit and overburden thicknesses.
* Included in the calculation are, first, all embamdats and berms in the range between the mean high
water level of the lake to 1 m below the mean loatex level of the lake; and
» Second, other areas within the mining site (dursfzgy heaps and storage areas and embankments for
the excavated material) above the mean high watel bf the lake, inasmuch as these areas are to be
left to their natural development, or developeddtrer purposes in accordance with the goals of con
servation.

Particular remaining compensation deficits may &eeced by off-site/out of kind compensation meas\feeg.
additional marginal strips, dismantling of operatibfacilities and removal of impervious coverags,well as
the development of the goals of conservation).

Supplementary Compensation Framework for various potected assets

1. Biotope types of Value Level Il

For biotope types of Value Level lll, which might destroyed or significantly damaged by the minprnacess,
the development of equal/in-kind biotope types afué Level lll is required (in-kind compensationasares).

If this is not possible in the medium-term, simitard equivalent biotope types of Value Level |¢ &0 be de-
veloped (offsetting measures). For this purposé) ba-site and off-site areas can be used. If itdf-areas are
used, they must contain biotope types no highar Yeue Levels I-11.

The required ratio between the impacted area anddmpensation area is as a rule:

157



Appendix 1.7. Measures for compensation of impacts

« 1:1,in case of the destruction of biotope typegtvican be regenerated only under certain condition
* 1:1.5-1:2, in case of the case of destruction ofdge types which are difficult to regenerate, and
e 1:2-1:3, in case of biotope types which are extigm#ficult or impossible to regenerate.

For biotope types of Value Level Il which may hgrsficantly impacted by the long-distance effecfsan ad-
jacent mining project (e.g. groundwater loweringgooundwater flow blockage, or removal of shadimgtec-
tion for trees in the interior of forests), thevdlpment of in-kind or equivalent biotope types\uaiue Level I-
Il areas of equal size is required.

2. Occurrence of plant and animal species of Valuevel Il

If occurrences of plant and animal species of Valerels Il are affected by a mining/ quarrying jed, a spe-
cial investigation is necessary into the type atmpe of the measure to be used to achieve theafaveht of
the site and habitat conditions which are the prditions for the occurrence of respective species laiotic
communities.

Here, it may be acceptable to create the precomditior the development of other species of Valeeel lll, if
this is justifiable by the conservationist goals flee area (e.g. the Landscape Framework Planeo€#re and
Development Plan). Necessary compensation areasaisaybe located on-site after conclusion of tha-mi
ing/quarrying project if the necessary site anditafloonditions can be achieved there. In particoéses, these
measures may also be implemented at shifting placesite during the course of the mining/quarrypngject.

For areas with Value Level Il species, includirigdlboreeding areas, the necessary compensatios anest as
a rule correspond in size to that of the habithth® respective populations destroyed or othersigrificantly
damaged. A smaller area may be sufficient if bedieer and habitat conditions can be created omadhngpensa-
tion area than those that existed on the impacts @ncerned.

For migratory bird habitats, it is as a rule neaegso develop areas of the same size, charactefraadom
from disturbance as those which have been affdntatle impact (e.g. by the creation of disturbafiee-areas).

3. Soils of Value Level Il

In case of the destruction or considerable damagtu¢ling long-distance damage, such as groundviaiesr-
ing) of soils of special significance, e.g. thddaling measures must as a rule be implementeditefirsa ratio
of 1:1:

« on hitherto intensively used soll, including tengrdy fallow fields:
- succession
- extensive use
- plantation of permanent vegetation to reduce th#iawu of water (e.g. for the further development of
near-natural soils, for the improvement of the tatpuy function, buffering and filtration functioand
the habitat function)
* Re-wetting of de-watered soil, or impoverishmengeofrophied soil.

4. Areas of special significance for drinking watsupply of Value Level 11|
In case of quarrying in areas in which this camb#horized only on a case-by-case basis:

* In case of dry mining/quarrying: follow-up successior forest development (with site-appropriate amd
digenous species) on the entire mining/quarryitey si
e in case of wet mining/quarrying:
- Extensive utilization protective of bodies of water
- With approval on a case-by-case basis, suitablgpeosation and offsetting measures such as succes-
sion or forest development on hitherto intensivabed other areas off-site of special significarme f
groundwater supply
- Protective ditches and plantings.

5. Areas of special significance for landscape qiyabf Value Level 111

In case of destruction or considerable damagedasaof special significance for landscape qualiydscape-
appropriate new creation and rehabilitation of miAjuarrying areas corresponding to the typicalnatchar-
acteristics of the areas affected by mining.

Inasmuch as only Value Levels I-ll are achievalsidh® mining/quarrying area, compensation meaxffeste
are required for the corresponding area sharesratio of 1:1.5.
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Appendix 1.8

Compensation factors

Table A.41

Examples for the ascertainment of compensation fasts for various negative impacts, and the
corresponding compensation measures for the proteatl asset Soi[83, p. 34]

Compensation factor
Completely or partially Coverage was natura
Measures impervious coverage| soil or excavated soil
Functional characteristics of soil
General Special General Specig
Impervious coverage removal 1,0/05 2,0/10 50,2 0,5
_Plantlng of.trees and shrubs, at least 3 rows,manide, min- 20710 40720 05 1.0
imum area: 100 sq.m
Transformation of farmland into extensive grassland 20/1,0 4,0/2,0 0,5 1,0
Transformation of intensive grassland into extemgjkassland 3,0/1,5 6,0/3,0 0,75 15
Creation of an edge strip on farm fields, at Id&st wide 3,0/1,5 6,0/3,0 0,75 15
Re-wetting of fens 15/1,0 3,0/15 0,4 0,75
Table A.42

Examples for the ascertainment of compensation fagts for various negative impacts, and the
corresponding compensation measures for the protestl asset Biotope§33, p. 60]

Biotope type (total loss) Possible compensationsumess Corrflgftr(;?anon
Bodies of water
Near-natural streams and sourdes Renaturation of non-natural streams and sources 2,5-6,0
Largely non-natural streams ande Development of small bodies of water on species-poo
. X X 1,0-25
sources grassland (with at least 5 m-wide buffer strips)
. : » Renaturation of non-natural standing bodies of wate
Near-natural standing bodies of . .
water » Development of small bodies of water on species-poo 2,5-6,0
grassland (with at least 5 m-wide buffer strips)
Reed beds
« Development of reed beds and sedge reeds in |non-
Reed bed communities and sedgeatural standing bodies of water
. . . 2,0-6,0
reeds « Development of damp high forb fields on speciesrpoo
grassland
Forests
Non-natural deciduous and conif- Afforestation (new) with native deciduous or condigs
erous forests (not site-approprit trees 1,0-25
ate, or non-native species) | « Restructuring of forests into natural forest comities
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Table A.43

Orientation values for determining the scope of comensation for biotope losg72, pp. 213-216]

Biotope type with an impact in

Possible compensation measures

@® Compensatiof

n Compensa-

tensity of 100% [ Offset tion factor
Near-natural or semi-near-natu Renaturation of non-natural streams 1:4-1.75
Development of small bodies of water O 1:8-1:12
sources and streams . ]
species-poor damp meadows (1:15)
Renaturation of non-natural streams, or near- 11
Ditches with few or no near- | natural design of appropriate ditches ° '
natural structural elements |Development of small bodies of water 115-125
species-poor damp meadows " -
Development of large reed beds or large
Large reed beds or large sedg sedge reeds on non-natural standing bqdies 1:2
reeds 9%¢ water . . O
Development of damp high forb fields frc 14-18
species-poor damp meadows ' '
Development of floodplain forest and flogd- 1:4-1:8
Floodplain forest and floodplainplain shrubbery along non-natural streams O (1:10)
shrubbery New development of damp forests on gpe- ) .
) 1:12 - 1:15
cies-poor damp meadows
Deciduous forest (also conifero
or mixed forest) and field grov
with locally native tree species:|New planting of deciduous forests with |o-
« with poll wood cally native tree species, on farmland ® 11
« with small to medium trees O 1:1-1:3
« with large or old trees O 1:5-1:6
Development of ruderal fields on farmlang 1:2,5
Cleared corridor New establishment of a forb margin on farm- [ .
: ! . 1:1
land, in connection with trees and shrubs
Development of speciggeh meadows o 125
species-poor meadows o
Fallow grassland New creation of speciaseh meadows o ([ 11
farmland '
Development of ruderal field on farmland 1:2,5
Development of farm fields or fallows with 1:2
Farmland with wild herbaceoywild herbaceous fringes ° '
fringes, and fallow fields Development of bushes with a forb mar 11
on farmland '
New planting of tree hedges or forest edges
. . ith primarily locally native trees and 11
tF:Z(raI;/green facility with no OI%Vhrubs, on.farmland | | °
New planting of deciduous forests with |o- 11
cally native trees on farmland '
New planting of tree hedges or forest edges
with primarily locally native trees and 1:3-1:5
Park/green facility with old treegshrubs, on farmland O
New planting of deciduous forests with |o- 13- 1:4

cally native trees on farmland
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Balance of impacts and their compensation

Appendix 1.9

Table A.44

Example of an accounting of compensation measuresareas[69, p. 87]

Compensation measures ;
Affected asset or function. Extent of P Period/ suc- Off;et
. impact Extent| cess of com- required
Type of impact (sq.m) Type (sq.m)| Pensation | (sq.m)
Construction-caused. Soil compaction
Soil. Floodplain soil. Reduction Soil loosening after conclusig Compensated
of pore volume/ pernability;| 12,000 ng 12,000 P -
. . i of construction measures <1 year
increase of soil bulk density
Facility-caused. Impervious coverage
FI(_)odp_Ialn _30|I. Loss of 600 Renatur_atlon of a landfilled 300 Compensated 300
soil/soil function floodplain area <5 years
. . . Removal of impervious cover- Partially
Landfill soil. Loss of sail 2000 . 500 | compensated 1500
age and loosening
<5 years
. . . Partially
Spemgs. and biotopesRuderal 2200 Set as[de of farmland and2000 compensateq 200
areas; biotope loss succession
<5 years
Tall forb swaps. Biotope loss 200 Non-compensable (restorationtitBeyears) 200
. Compensated
Roof greening 1000 <1 year -
. - Creation of floodplain-typical Compensated
_Landscapg quality. Buildings 1000 |landscape elements 300 2-10 years i
in floodplain landscape
Additional planting and Compensated
maintenance of shoreline veged700 b -
. <10 years
tation
Operationally caused. Groundwater withdrawal
_Spe_mes and biotopesChanges 500 Re-wetting 1200 Compensated
in biotope structure <10 years
1.5 cu.m/ | Rain water seepage (from rgof800
G q N o for gutters) cu.m/yr|  Partially 500
roundwater. Negative impagt
2000 sg.m, Rai t ified compensated
on groundwater supply ain water seepage (purifie cu.m/yr
total 3000 | runoff from impervious covel- 1600 <1 year
cu.mfyr
cu.m/yr |age surfaces)
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Table A.45
Impact compensation accounting83, p. 62]
Presumed significant negative impacts Compensation/offsetting measures
Sco- Mitigation Sco-|  Location of measure Assessment of comper
Description Ke | Fx measures | Type Description . sability;
pe pe | Implementation schedule - -
Remaining deficits
Renaturation of a landfillegd 500 .
Com- L . - Partially compensable
ensa floodplain; sg.m Spatial proximity compensation deficit:
Relocation at th P Extensification of intensivg1400, Restoration <10 years P '
tion 2000 sg.m
edge of the are ly used pastureland |sg.m
Loss of species-rich wet meadow P¢t300 3900 so that there ig Development of wet mead- .
. 3 . 1500| Pool of compensation are-
manent, facility-caused sg.m sg.m| no fragmenta- ow after re-wetting of farn ; : -
. ) sg.m| asinthe natural area| Compensation deficit
tion of the wet- field . .
Offset - - partially offsettable;
land Planting of hedges and de-, Close of impact .
. 300 L . offset deficit: 200 sq.m
ciduous shrubbery around After termination of im-
" sg.m
edge of facility pact
Loss of softwood floodplain forest;| 200 800 Development of floodplair 800 Pool qf compensation A Not compensable, but
X - 4 Offset| forest at a non-natural as in the natural area i e
drainage Permanent, facility-causedsq.m sg.m ; sq.m - . offsettable; no deficit
stream on the field Beginning of impact
: . 500
Interruption of Ce%?é Renaturation of habitat sg.m Close to impact Compensation deficit:
Disturbance of meadow breeders| 3400 3400 construction pe Extensification of use in | 1400 b 1500 sg.m
. . 1 - .| tion .
Construction and operationally causest.m sqg.m| during breeding habitat sq.m
periods Offsetl Renaturation of habitat 1500 Major focal point for Compensa.t|on deflc_lt
sq.m meadow breeders offsettable; no deficit
Renaturation of landfilled| 500 .
Com- floodplai | . . Partially compensable
Impervious coverage of floodplain soij . pensa oodplain >g.m c ose to impact; Remaining offset deficit;
o sl . 1500 3000| Relocationto | ; A 1400/ At beginning of impact [
(soil with special site properties) 2 tion Extensification of use 1100 sg.m
. sg.m sq.m| edge of the areg sg.m
Permanent, facility-caused . -
Renaturation of drained an@é500 Natural area ) -
Offset . . ; A . Offsettable; no deficit
intensively used soil |sg.m| At beginning of impact
. Com- Impr(_)vement of seepage 5o Close to the impact; Compensation deficit
Lowering of groundwater by 0.5-1 m .. _|pensat capacity by renaturation qf e :
S ; 1900 1900| Seasonal limitat"™ ' sg.m| At beginning of impact 1400 sg.m
Negative impact on function sam 1 sam tion tion landfill
Construction-caused 9 9 Improvement of the water1400| Natural area (prioritized Compensation deficit
Offset
balance of the landscapesqg.m measure) offsettable

Notes.K, — Compensation factoFy, — Required size of compensation area
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Account of impacts and compensation: The example afgas pipelindreduced after 53, pp. 1-7]

Table A.46

Biotope impacts Biotope compensation
Bio- Total .
tope value Biotope :
Upgrad- S value, Total value,| Biotope value
. - value, | . Area, | existing . . Area, - ;
Biotope type, existing stock ing/ de- Biotope type, planning value planning, difference
value ; sqm | stock, . sqgm b
. valuing points/ sq value points
points/ value m
sqm points
Beech forest with acidic soil 58 08( 56,84§Oesgfgteesga“°“ of beach before canopy iS33 | 753 | 23859 32,981
Mixed oak forests 41 -6 759( 265,65'92?;:2”85@“0“ of oak before canopy is com- 55 6714 | 221,562 -44,088
Stream alder-ashwood forest 5¢ 1379 g1,3fjong of new feodplain, marshland, Wi 36 | 1094 | 39,384 41,977
ow/ softwood floodplain forests
Cle_ared corridors, natural rejuve- 32 8426 269,63‘2Reafforestat|0n of oak before canopy is com- 31 7392 229,152 40,480
nation pleted
Cle_ared corridors, natural rejuve- 32 1829 | 58,528 Reafforgstatlon of coniferous trees before 26 1675 43,550 114,978
nation canopy is completed
Low coppice forests 63 10 | 1002 53,1 )giifrwat'o” of oak before canopy s com- 53| 1502 | 33,066 -20,040
Fully developed shrubbery and
hedges, fringes with native spe-41 160 6560 | Planting of native hedge shrubbery 27 160 4320 -2240
cies
Rapid streams (upper reaches) 6D 125 8625 Rapihss (upper reaches) 59 151 8909 284
Fallow and ruderal meadows 39 5329 207,83&eding for near-natural grassland 31 67105 207,8 24
Nutrient-rich damp meadows 47 2860 134,4P3tensively used fresh meadows 44 2960 130,240 0418
Intensively used fresh meadows 27 3100 83,700 nsktely used fresh meadows 44 3100 136,400 527,00
Fallow farmland, unused mo 23 4600 | 105,800Seeding for near-natural grassland 31 4500 139,500 33,700
than one year
Total 37,380] 1332053 36,176] 121,7797 -114,256
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Juxtaposition of negative impacts and precautionpifeventing them, with compensation and offsgttireasures
Planning: Construction (impact) 45.8 ha; additiameéd for space for compensation and offsettingitéf 8.7 ha

Example of impact compensation accountings2, pp. 78-79]

Table A.47

Protected assets / functions an
values affected

Character, size, value

d

Df Expected impact

Precautions to prevent ne
ative impacts

o Compensation measures

Offsetting measures

Asset | affected areas (Value
Level S)
1 2 3 4 5 6
Specieg* 0.8 ha species-rich
b?;?c gl?;tands of trees; Clearing and restructuring of
_ , tati .
com- |¢ 1.7 ha ruderal fields; Ye?Le7ahI§r:uderal fields Preservation of 0.8 ha pf
muni- S=2; béfore' S=2; after: species rich, old groves iE>eve|0pment of 1.7 ha of
ties |e 33.2 ha farm fields; P the construction area; dis- i
(ypes| 555 L S nant I gl of consucion frof e (Vi Leve 9
of bio- |« 7.1 ha fallow farm e, L o this area at least 50 m; iE . . [
topes/en  fiold tal after: S=3; no significant |mpac1§hiS separation area.  th on-site. Restoration |s
gan- l:)ews.(gr:e;n ar * 7.1 ha fallow farm fields before: compengation measure gRossible on-site over the
ge_redI e 3.0 hé‘ gras,s fields: iSr:s;gl;ter: S=3; no significant _scrilbed to tge right can bghort term.
anima = ! implemented.
and |n Sno?{e of the biotopé 3.0 ha grass fields before: S=3; P
p|af_1t types do endarered after: S=3; no significant impacts
SpecIes) species occur
Development of ruderal
0.8 ha weakly an- fields, fallow fields an
Pog y . Limitation of imperviousgroves in residential areps
transformed natural | Impervious coverage h h th afith . .
_ soil: S=1- « 40.0 ha strongly transformed r]ac_overaget rough the use|efith species native to the
Soil ' ' P 7 - ~_olWater permeable surfagiecal site on 12.0 ha of
« 45.0 ha strongly an-| ural soil before: S=2; after: S=3 pavement  (compensatidfarmland of Value Level 3:

thropogenically
transformed natural
soil; S=2

significant impacts

measures required)

remaining 8.7 ha off-site

of that, presumably 3.3 ha
can be realized on-site; the
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Table A.47 (Continuation)

1 2 3 4 5 6
e 45.8 haofim- |Impervious coverage Limitation of impervious covtCompensation achieva-
pacted groundwa++ 40.0 ha impacted groundwategrage through the use of watble via compensatign
ter situation; S=2 situation before: S=2; after: |permeable surface pavemegmieasures for the prp-
S=3; significant impacts retention of precipitation watetected asset «soil»
Water in near natural pasins on-site;
other preventive  effects
through compensatign
measures for the protected
asset «soil» (see above) (cgm-
pensation measures required)
« 45.8 ha minimal{Clearing and restructuring of|Same preventive precautiof@ompensation achieva-
ly impacted areas|vegetation, impervious covertas for the protected asset «wale via compensatign
Air S=2 age, construction ter» (compensation measureseasures for the pro-
* 40.0 ha minimally impacted |required) tected asset «soil»
areas before: S=2: after: S=3;
significant impacts
» 45.8 ha impactegClearing and restructuring of |Preservation of 0.8 ha of sp®o the type and size pPlanar off-site improvement and develagnt]
areas; S=2 vegetation, construction cies-rich groves on-site: greeithe buildings, no com-of the appearance of existing land-use thrqugh
» 45.8 ha impacted areas beforéng of the site with locallypensation  can hehe expansion and new establishment of| ex-
S=2; after: S=3; significant |native deciduous trees (conachieved (offsettingpressly natural biope types and landsca
impacts pensation measures requiredyequired) elements typical for the natural area. A land-
scape area of at least 45.8 ha must be| im-
proved by at least one Value Level (here:
Land- from 3 to 2). In the present pigular case
scape this can be achieved through compense
quality measure for the protected asset «soi»an
8.7 ha offsite area, since this measure \
have an appropriately large-scale positive| ef-
fect on the quality and appearance of the land-
scape. (Establishment of a network of ling
expressly natural biotopes and landscape| ele-
ments typical of the natural area within a

«cleared-out» agricultural area.)
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Table A.48
Preparation of impact/compensation accounting for riming operations and assessment of additional neéd areas
(realization of measures are marked in bold italjdseduced after 90, pp. 132-138]
Affected area Significant impacts Compensatioth @fifisetting measures
Area, | Value Area Area, ha_ Valug
Type ha ' level Type ha ' Type Main Add|- level in | Long-term goal of developmen
tional | 25 yearg

Sand recovery using the dry method
Sand recovery by the dry method. Total area 1%/aing operations 13.4 ha up to the horizon 2 mhbigthan ground water level. Buffer zone 1.6 haefmwnomic use. Af
ter operations: buffer zone 1.6 ha — successignbench (slope 1:5) 8.2 ha — succession; dry bo&@dhha — reforestation

Species and biotopes

13.4 | Ruderal vegetation 8.2 Il
Sand recovery, working a| Young deciduous forests 2 | |[Impacts of biotopes compens
Farmland 15 I . - . :
economic areas 1.6 |Ruderal vegetation in buff 16 I measures for soil
zone '
Soils
Sand recovery 13_4Natu_ral developmgnt and refor- 13.4 | Long-term compensation of_ im-
: estation on wet soils pacts — development of soils fe-
Soils of general value 15 Il - .
Working and econom sulted from natural succession |
1.6 |Natural development 1.6 I
areas development of forest
Landscape quality
Landscape qudayi of 15 Il |Entire territory 15 D_evelopr_nent of area typical 15 I Impacts of Iandscape compeng
general value this locality measures for soil
Area of impacts 15 Area for compensation and offséhg measureg 15

Gravel extraction in the river floodplain using the wet method
Gravel pit 20 ha, additional area 2 ha. Thickndssverburden rocks 2 m. Depth to groundwater 2 fiterAcompletion of work 11 haf water surface will be >5 m deep.
the beginning of work, creation of areas for extenagricultural use (18 ha) beyond the site. Reahofimpervious coverage (2 ha) after completibwork for agricultual
use. Creation of stagnant reservoir (18 ha) asitieeof the gravel quarry)

Species and biotopes

Hard surface of additiong 2 Removal of impervious covera 5 | Adricultural use. Compensated
Farmland on clay soils 4| | |areas and former use 9 : P
- . measures for soil
Gravel extraction 2 | Ruderal vegetation on slopes 2 Il
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Table A.48 (Continuation)

Affected area Significant impacts Compensatioth afifisetting measures
Area, | Value Area Area, ha Value
Type ha ' level Type ha ' Type Main Addi- | levelin | Long-term goal of developmen
tional | 25 yearg
Lake shoal 4 I Devebpment of aquatic vegetati
Farmland on clay soils 18 I | Gravel extraction 18 - (reed,_ cattail, etc.) —
Pake at the siteof depletet 14 | Creation of staghant reservoir ric
gravel quarry in species
Soils
Hard surface of addition Removal of impervious cover- .
areas 2 age 2 Il Agricultural use
Gravel extraction 16|, . 7 Il . .
Soils of general value 22 Il [Remaining deepwater zor Spll development beyond t Crga'uon of areas for extensi
. 2 |site 11 Il agricultural use
of gravel pit (>5 m deep)
Benches and berms witl > Levelling and strengthening L 5 | Creation of gentle permeab
gravel pit catchment zone vegetation slopes
Landscape quality
Landscape quality 22 " Gravel extraction, addition- 22 Development of area typical 22 I
general value al areas this natural environment
Area of impacts 22 Area for compensation and offsetting measures22 18

Limestone quarrying |

Limestone quarrying — total area 22 ha, quarry & 5additional areas (piles, rock processing, scoeads, buffer zones) 7.5 ha. Work period 25&#is After complkon
of mining operations — substitution of farmlandiZ2beyond the site, including the area of extenggee2 ha, stony vegetation on slopes 1,Zfeation of new habitats f
skylark 8.5 ha and blue poppy 0.1 ha

Species and biotopes

Farmland on fertile soi

Extensive farmland, planting

taken out of use for| 20.5 I Quarry, additional aree 20.05 trees and bushes, ruderal vegegb-,‘__> | Impacts of biotopes compens
lona time ' roads, piles, etc. "“Tltion communities, anthropogel =" measures for soils
9 stony vegetation communities
Farmland of extensi . . Development of area typical of th
1.0 I .
use Quarry 1.2 Anthropqgemc stony vegetatig 1.2 I location; natural development (
communities on rocks :
Grove 0.2 Il extensive use
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Table A.48 (Continuation)

Affected area Significant impacts Compensatioth affisetting measures
Area, | Value Area Area, ha Value
Type ' Type ' Type .| Addi- | levelin | Long-term goal of developmen
ha | level ha Main| .
tional | 25 yearg
Ruderal ~ vegetatic 0.1 I 0.1 Ruderal vegetation communi- 4 4 I
communities ties at the site
Mesophilic bushes 0.1 I A_dd|t|onal areas, road 0_1Plant_|ng of vegetation beyor 0.2 I
piles, etc. the site . _ ]
- - Compensation coefficient 1:2
Meadow on alkline Pioneer stage of meadow fe-
: 0.1 11 0.1 - 0.2 Il
soils sulted from filling of stones
Specially protected species
Skvlark 15 breedin Creation of new habitats fc
sitgs ' 8.5 I |Quarry 8.5 |birds inhabiting extensive farm- 8.5 I Dewlopment of area typical of th
lands and groves location; natural development (¢
Blue poppy 0.1 | | Piles 0_1Seed|n_g on compensated are 01 | extensive use
extensive use of farmlands
Soils
: . evelopment of similar soi
Soils of special value 1.0 | Quarry 1':£eyond the site 1.0 I
Development of similar soi Development of area typical of th
. i beyond the site. Removal location; natural development (
. Quarry, additional areg 18 |. . 18 Il :
Soils of general value 21 Il . impervious coverage from ac- extensive use
roads, piles, etc.
cess roads
2.0 |Extensive use for farmland 2.0 I
Landscape quality
Landscape quality 22 Il |Entire territory ngelopr_nent of area typical Landscape impacts  compens
general value this location measures for soils
Area of impacts 22 Area for compensation and offsgehg measures 9.9 21.4
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mpacts and their compmsa

Table A.49

Preparation of impact / compensation account at théevel of the local development plan. Exam-
ple of a verbal-argumentative presentation of the tected assets Animals / Plants and
Landscape Quality[76, p. 54]

Description of the im-
pact

Mitigation precautions

Compensation measures

Caiuriu

Animals / plants

Negative impacts and

endangerment of a pror

tected biotope

Maintain distance of struc
ture from the biotope

Creation of approx. 5-10 m wideg
buffer strip around the biotope

No remaining sig-
nificant negative
impacts

Loss of buffer function,

Avoidance of routing
roadways along the biotop
complex

Securing of a compensation are
between the biotope and the ra
e line as an extensively used gras
land; removal of storage area fo
lowed by seeding for a meadow

a
I
S
- No remaining sig-

nificant negative

barrier effect

Preservation of the water

course with a broad shorg

line as a networking corri
dor for the biotope

Near-natural structuring of the
shoreline, with extensive care

impacts

Removal of hedges

Preservation of hedges ar

of the powerline cut

d

D

cent fringes and succession are

. . Planting of new hedges with adja-
succession areas in the area

No remaining sig-
nificant negative

as
impacts

Removal of orchard
meadows with an area|
of approx. 1.2 ha

Avoidance of construction
of thoroughfare roads in
the surroundings of com-
pensation areas (installa-

tion of concrete-plate
pathways, in order to min;
imize fragmentation)

New planting of orchard meadow
on an area of approx. 1.2 ha

No remaining sig-
nificant negative
impacts

S

Reduction of extensive
ly used habitats for ani
mal and plant species

None

Extensive roof greening of flat
roofs (esp. garages) in order tg
increase habitat diversity for plal

and animal species

T

—

Landscape quality

Changes of the land-

building heights

Compliance with stipulate(L

Thorough greening with land-
scape-appropriate trees and
shrubs, to incorporate area into |
landscape

he
No remaining sig-

scape appearance due
buildings and associate
facilities

to
d Reduction of construction
in the buffer zone of the

Mandatory planting on private
green space along the eastern e
of the village

nificant negative
dge impacts

biotope and along the

Facade greening

course of the stream

Extensive roof greening

Loss of a row of poplars
which were a marked
feature of the landscap

None

D

New planting of a row of large-
crowned deciduous trees

Long-term com-
pensation by new
planting

Disturbance of the ap-

pearance of the land-
scape in the central pa
of the area through the
installation of the road-
way embankment in the
valley, perpendicular to

t Maintenance of a broad
green zone along the ditch
es on both sides of the
roadway

the contour of the valley

-Loose planting of trees and shru
along the roadway

Compensated in

bghe context of oth-

er greening
measures
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Appendix 1.10
Monitoring the implementation and effectiveness of compensation measures

Table A.50
Examination catalogue for the compensation conceps9, pp. 3-11]

Formal examination of the completeness of the docuentation

1. Explanatory report
1.1. Does the explanatory report include the follaapoints:
e A project description and a representation of thpact factors/project impacts?
e An ascertainment and evaluation of the existingdtt@n?
e A conflict analysis?
* A documentation of avoidance and minimization meas?
e A derivation of compensation and offsetting measare
¢ An accounting of impacts and compensation?
« Adirectory of measures, with a measures sheet?
1.2. Is a cost estimate included, and is it brakenwn by:
* Protective measures?
* Route design measures?
e Landscape care measures remote from the route?
e Land acquisition for landscape care measures?
1.3. Is the text portion complete?
1.4. Are the references to figures and tables ctitre
1.5. Are source references and a bibliography dexi®

2. Maps

2.1. Is the planning documentation complete, andhdomap scales correspond to those on the teehmiraft
map?
* Inventory map, generally 1:5000
« Map of the conflict situation, generally 1:5000
* Overview map of the measures, generally 1:5000
e Measures map, generally 1:1000/1:2000
2.2. Have the information blocks on the maps besnpdetely and correctly filled in?
2.3. Is the map presentation comprehensible anbléey
2.4. Does the presentation of the existing sitmatid the conflicts, and of the measures corresporttie shee
lines?
2.5. Can the conflict and measure numbers in tkiekte clearly assigned to the conflicts and measarethe
maps?
2.6. Have all measures been clearly representedh tothe lot boundaries?
2.7. Is the situation of areas adjoining the afgh®measure shown on the measures map?
2.8. Have the measures also been included in tiee daquisition map and directory, and do these nhecis
correspond?

Substantive examination

1. Stipulations

1.1. Have the existing laws, ordinances and reguateen complied with?
1.2. Have the technical stipulations regardingtegsplans been complied with (e.g. landscape fiaonk plan,
landscape plan, EIS, spatial planning decision)?
1.3. Have agreements (including those regardingnitation of the area of investigation and the klshment
of the scope of investigation) between the partynstting the plan and the authority responsible foad-
building, the conservation authority and other gowgent offices concerned, been taken into account?
1.4. Is there assurance that the areas of the meehawe not already been reserved for the purpofsether
planned projects (compensation or offsetting mes@r

2. Representation of the impact factors to be cordgred

2.1. Have all

« facility-caused,

e construction-caused, and

e operationally caused

< impact factors been ascertained, and have theyrepessented in their full dimensions (type, inigns
spatial extent)?
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2.2. Have impact zones been delimited, and bedifi¢aiéelucidated on the basis of certain knowledgéh
references to the literature?

3. Delimitation of the area of investigation

3.1. Has the area of investigation been agreed apdraccordingly implemented? Have any deviatioos fthe
agreements been sufficiently justified?

3.2. Has the area of investigation been delimiteduch a way that all facility, construction ancegionally
caused impact factors which could result in sigaifit or permanent impacts, can be ascertainedciapen
terms of their spatial extent?

3.3. Has a delimitation in accordance with the #imity and spatial/functional relationship withthe affected
landscape area been undertaken?

4. Ascertainment and evaluation of the existing gifation

4.1. Depending on the type of project and of thel$zape area, have all value and functional elesrathe
natural balance and of landscape quality relevantie ascertainment of the expected significamsiots beer
ascertained?

4.2. Was the ascertainment and evaluation of theralebalance and the landscape quality carriedadtiit con-
sideration for previous pollution impacts?

4.3. Has a biotope type mapping been carried odtjsit sufficient for the evaluation of the impaituation?
4.4. Beyond the above, has a more detailed mappimgedure of the vegetation been carried out ferethtent
of at least one vegetation period?

4.5. Was an ascertainment of the stock of faundechout?

4.6. Beyond the above, has a more detailed mapgpimzedure of fauna been carried out for a periodcjigng
a species-specific assessment?

4.7. Have groups of animal species been ascertaihéch, based on the type of project and of theldaape
area, have an indicator function for the impaciadgassessed?

4.8. Beyond the above, have the abiotic landscagi®rs Soil, Water and Climate/Air been sufficigrakcer-
tained?

4.9. Has the landscape quality been sufficientbedained?

4.10. In ascertaining the impacts and the scopmwipensation, were the value and functional elesnehthe
natural balance and the quality of the landscafferdntiated with regard to general and speciatifitance,
respectively?

4.11. Was the original condition of the compensatimeas outside the area of investigation asceedaand
evaluated using the same methodology as had beenoasthe other areas?

4.12. Were the methods, places, times and peribdsogrtainment, and the bases of data and infaxmebc-
umented?

4.13. Is the overall ascertainment of the situasiofficient and plausible?

4.14. Does the cartographic representation of tigtieg situation depict all value and functiondraents of the
natural balance and of landscape quality necessathe evaluation, the conflict analysis and theasuremen
planning processes, in accordance with their typksazope?

5. Avoidance and minimization measures

5.1. Have the mitigation measures listed in the [B#8n addressed or implemented?

5.2. Has the route been carried out in order tadafaxility-caused negative impacts (fragmentatidranimal
habitats)?

5.3. Is there sufficient justification for the namplementation of substantively necessary and reabte miti-
gation measures?

5.4. Have stipulations been formulated regardirggrttitigation of construction-related impacts widspect to
limitation of the construction area (taboo arett®,order in which stages of the project are imgleted, or time
related limitations on certain construction measueeg. during the mating/ breeding periods ofateranimal
species)?

5.5. Do the measures provided serve the statedpey@nd are they suitable for the mitigation dif-stantial
and permanent negative impacts?

6. Ascertainment of unavoidable negative impacts

6.1. Have all significant negative impacts beeredamed and addressed, in accordance with thpaetise
project type?

6.2. Have the impacts upon the natural balancelathndscape quality (information on type, locatimtensi-
ty, spatial scope, and duration of the event) brepnesented, broken down by facility, operationalhd con-
struction-caused impacts?

6.3. Have the thresholds of significance and peane@ been defined with respect to the importanesitbaty
and type, intensity and scope of the impacts?

171



Appendix 1.10. Control of implementation and effeetess of compensation measures

Table A.50 (Continuation

6.4. Have the impacts upon biotope types of geramdl special significance been completely ascextaand

represented?

6.5. Have the impacts upon the value and functiefehents of special significance of the fauna,shié the

water and the climate/air been separately ascedand represented?

6.6. Is the assessment of the intensity of impaiststhe spatial scope of these impacts compreHefsib

6.7. Has and assessment of the compensabilitypddts been carried out, taking into account:

« the development time required for the restoratibimpacted value and functional elements?

» the degree of certainty of success for the achiew¢mwf in-kind restoration?

* the presence of suitable and development-capaklke @nd biotopes in the spatial/functional con-téxhe
impact site?

« the availability of appropriate sites?

6.8. Have non-compensable impacts, especially pootected biotopes and habitats, and on habitatndén-

gered animal and plant species, been emphasiZedtass of special consideration?

6.9. Have the impacts described been comprehensialipated in terms of their significance and peremae,

and also with respect to their dimensions?

6.10. Can a special-case-referenced descriptiomuédicts be found in the impact compensation ac+cand in

the measure sheets?

6.11. Does the conflict map show all impacts ugenlialance of nature and the landscape qualitgdardance

with the type and scope (site determination; spd&imitation of the scope of the impact, wheragible)?

7. ldentification of the scope of compensation

7.1. Has the order of priority of impact mitigatiegulation been complied with (avoidaneemini-mization—

compensation~ offsetting— offset payment)?

7.2. Have compensation and offsetting measures deewved for all non-avoidable impacts on the bedaof
nature and the landscape quality?

7.3. Have compensation and offset measures beeémggished in terms of their compensation

e in-kind?

e within an appropriate period?

e in a spatial/functional context?

7.4. Has a separation between the design measalesging to the construction project and the corspe
tion/offsetting measures been effected?

7.5. In the context of these measures, will it begible to restore the affected value and functieleaments in-
kind (compensation) and/or equivalently (offsetjirand will there then, after implementation, beramaining
significant or permanent impacts upon the balaficeture?

7.6. Have compensation measures been planned hofoorthe biotope types, but also for fauna-redatenc-
tions and for abiotic value and functional elemagitspecial significance, and was refer-ence madeuiltifunc-
tional compensation and offsetting in connectidthwther measures (type, number)?

7.7. Do the corresponding measures assure theclpelsppropriate restoration or new design ofahddcape
after completion of the project?

7.8. Do the planned measures serve their purposahay sufficiently justified and technically ingwhentable
and are they proportionate to the ascertained itadexamination based on:

< biotic and abiotic site conditions (technologicadjnirements for restoration)

« development possibilities of the areas, and reqergs for their care and development

e previous and additional impacts on the areas

« current functions of the areas for the natural haaand the quality of the landscape.

7.9. Are the compensation and offsetting measwesed off-site, and do they have any spatial/tianeal con-
nection with the impact area?

7.10. Are on-site compensation and offsetting messsjuistified?

7.11. Was the scope of compensation derived via:

e the area of the function impacted upon?

e the value of the impacted area and its functions?

e the development time and the degree of assurars@coéss?

e the type and intensity of impact?

* the value of the compensation measure?

« the value of the compensation area of the measure?

« the point in time of implementation of the measure?

7.12. Has the period in which the measures are implemented been sufficiently determined?

=

7.13. Is the care and development of the compeamsatid offsetting measures assured?
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7.14. Is scheduled functional monitoring provided dny measures the success of which cannot bdusoraly
determined by care and development?

7.15. Have the areas for the compensation andtiiffgeneasures been permanently secured by means of
» secured collateral?

e purchase of the lots?

7.16. Have the handling of the property rights wilgard to the areas and the future responsiliditymainte-
nance under the measures been largely assured?

8. Accounting of impacts and compensation

8.1. Is the impact/compensation accounting comprabke and plausible?

8.2. Is the impact/conflict situation sufficientigscribed with respect to:

¢ Number and location of conflicts?

« Description and qualitative/quantitative assessroéimhpacts with respect to mitigation?

« Compensability of the impacts?

< Conservationist significance and sensitivity of itm@acted value and functional elements?

8.3. Are the landscape care measures sufficieetigribed with respect to:

« Number, type (compensation/offsetting) and locatbthe measures?

e Description and differentiation of the compensationl offsetting measures?

« Description of the original condition of the compation areas and the planned target biotope/ fumti

» Possibilities for multifunctional compensation mae&s for impacts of various value and functiona- ¢

ments (prospects for success, do they serve tipope?)?
8.4. Have all significant and lasting conflicts ahe corresponding measures been listed in th@acting, and
can these be found in the conflict plan, the messsaheets and the measures plans, by means okapmnding
reference system?
8.5. Is the impact/compensation accounting comprahke?
8.6. Have non-compensable impacts, particularlyaicte upon the habitats of threatened plants anthcdsi
been represented?

9. Measure sheets

9.1. Have the landscape care measures been jugthpoghe impact situations, and described witligaht

detail?

9.2. Have the goals, such as the target biotopdtenthrget function, and the type, size and develent peri-

ods of the measures been represented?

9.3. Has the implementation of the measures beequadely described?:

» Costs of the establishment of the measure

e Care and development measures (type, schedulmagstl time periods of development care)

« Site-appropriate selection of plants and seed

« Plant qualities and intervals

« Pointin time of implementation of the measuredqpto start of construction, at start of constroctiat con-
clusion of construction)

9.4. Are instructions for follow-up controls (esishment and success monitoring) included?

Table A.51
Protected biotopes: Recommendations for the contesiand intervals of controls[84, pp. 12-13]
Creation of legally protected Implementation control Functional control
biotopes (possible goals of monitoring) (possible goals of monitoring)

C(eatlon of near-natural no?(&fter completion, implementation cori-rom 3rd through 5th years, monitori
reinforced segments of cregks

: . trol (implementation according to thef condition of the water (water levg
and rivers, from reinforced :
lan) nutrient content of the water)
non-natural stream segment

o

Damp meadows, from shriiburing the first year, monitoring to efln the 3rd and 7th years, monitoring
covered damp meadows |sure that tree growth has been remavkd composition of plant species, as
intensively used fen sites |and mowing functionality created as the water levels and nutrient conte

of
vell
hts

Small bodies of water with From 5rd through 8th years, monitori
. fter completion, implementatiarof reed-cutting, density of stock; fro
land-forming areas (reed- S
control 10th through 12th years, monitoring
beds) : :
reed-cutting, density of stock

ng
m
of
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Creation of legally protecte
biotopes

) Implementation control

(possible goals of monitoring)

Functional control
(possible goals of monitoring)

tall-sed
fra

Bogs, swamps,
marshes/reed-beds,

IRitial planting, and if necessary,

the abandonment of use in the

During the first year, control of

dh the 3rd and 9th years, monitoring of
alevelopment of the stock, as well as the w

the
ater

areas used for agriculture

Orchard meadow stands, from

species, plant quality, and tn
binding

structure of crowns

damp farmland or intensi %a; also, extensification of the slevels and nutrient contents
grassland fields ;
roundings
Near natural source f'eld_s’ In the 3rd year, and from the 6th through 8th
from anthropogenically trans; : . : e .
) After completion, implementatigryears, monitoring of the surroundings and of
formed sources (reinforced . .
. , control the use intensity, as well as the water outflow
springs, or heavily used syr- .
. and nutrient contents
roundings)
After completion, or during the
Dr rasslands semi-drﬁrSt year, monitoring to ensure that
y 9 ' the site has been prepared (elg.the 3rd and 6th years, monitoring of the
grasslands or nardous grasss o i . .
: ; psoil removal), and whethgrare condition, species composition and [nu-
lands, from intensively useao . . - .
Seeding has taken place; in casetdént content of the soll
farmland . e
succession: whether the utilization
purpose has been carried out
Dry grasslands, semi-dfionitoring to ensure that shrulm the 3rd and 6th years, monitoring of the
grasslands or nardous gragemoval and initial mowing haveare condition, plant species composition and
lands, from shrub fallows |been carried out nutrient content of the soil
In the 3rd year, monitoring of biotope devel-
After initial restoration, monitoringppment (plant species composition); In [the
Dwarf-shrub  and junipgto ensure that trees have beéth year, monitoring to determine whether
heaths, from fallow heaths |cleared and other initial restoratignees have grown and may need to be cleared;
measures have been carried out|in both cases, also monitoring of nutrient
content of the soil
Bush and tree groves [o&fter completion, monitoring ofm the_ 3r.d .year, monitoring of deyelo_pment
. . . and vitality; In the 10th year, monitoring |of
dry/lwarm sites, from areaspecies, plant quality, and protea— .
. ' . evelopment of the stand (plant species gom-
used for agriculture tive fencing e
position)
After completion, monitoring afin the 3rd year, monitoring of vitality; in the

edth and 15th years, monitoring of vitality and

Swamp, bog, floodplain ar
slope forests, and other
maining stocks of natural fo
est communities, through
afforestation

d
éfter completion, monitoring o
rspecies, plant quality, and fencir
ef necessary

In the 3rd year, monitoring of development
the stand; from the 8th through 10th ye
fmonitoring of development of the sta
nfplant species composition), and whether
fence is still necessary;

in both cases, monitoring of nutrient cont|

of the soil, and of water levels, if necessar

of
ars,
nd
the

ent
y

Table A.52

Work steps for the demonstration of an appropriatecontrol management[49, pp. 82-83]

Work step

Content

Examples

Quality assurance

in planning and re

Examination of the results,
documentation of selection

. chec
sults of consultation

Examinations/documentation, e.g. on the basis of

klists/forms and examination reports.

Analysis/evaluation
of the probability o
occurrence of im
pacts and the fulfil
ment of the func

X experts,
tions of measures

with the

Compilation / systematizatid
on the basis of reviews of t
literature, scenario technique
"follow-up observation of cor
:cluded projects, interviews wi

and communicatio
responsible authoritie

mdentification of critical paths witihegard to the legal ar
helanning framework:

2s, with reference to effects, e.g. forecast traffituvoe

- with reference to protected animal species, elgvaat
h survival conditions, experiential knowledge witlyaed
nsto the restoration possibilities of correspondiafitats
5 (selection criteria)
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Work step Content Examples
« ldentification of the spatially
Concretization ofreferenced concrete existing risks Concretization e.g. of any previous pollution, sgat
risks; evaluation/e Concretization of the risks in | development
measurement  o&ccordance with the knowledge « Ascertainment of any local marginal conditions whig
risks obtained from the ascertainmentcould hamper or promote the local development

of the existing situation

Establishment of a
manage

control
ment strategy

 Establishment of the strategy
for handling identified risks

» Definition of criteria for suc-
cess of the measure

« Development of the control
programme

« Avoidance of (partial) risks, e.g. by avoiding irapl
mentation of especially critical project and measele-
ments

 Risk dispersion, selection of various techniques fo
implementation of the measure with different levals
risk

« Risk minimization, e.g. by means of technology opt
mization (use of the latest/best measure technplogy
« Establishment of a cost/benefit relationship appeade
to the problem

« Distribution of impact/measure implementation on-\
ious non-simultaneous subpopulations

Quality assurance
of implementation
and development

Examination and documenta-
tion of initial establishment and
development

Examination/documentation, e.g. based on check-
lists/forms and examination reports

Monitoring of suit-
able indicator fac

tors

In order to ensure the develd

monitoring may be necessd
reven during the constructi
phase. Can generally only
ascertained on the basis of dir
terrain examination

ment of the measure as desirned

p-

lq Measurement of the water level
§4 Nature of key habitat factors
-eMonitoring for the occurrence and breeding sucoés

égpicator species

Q

Handling mistake
development
control

N . .
Establishment of suitable cont
and correction measures

« Switch from pasturage to mowing
@l Change in the mowing schedule
« Supplemental establishment of a ban on night-time

construction

Table A.53

Examination sheet for Terrain investigation duringsuccess monitoring of implemented compen-
sation measureg83, p. 66]

General data on the project and the compensation rasure

Data on

the project

Project

Section/project segment

Party carrying out

the project developer

Data on compensati

on or offsetting measure

Measure no. (from landscape management plan, etc.)

Point in time of measure implementation

Original condition

(biotope type)

Target condition (biotope type)

Location (municipality)

Data for

monitoring

Date of monitoring

Image no.

Data for field monitoring

Target

Result of monitoring

Location (parish, section, lot); overview plan ap@ndix for on-site monitoring

Area size
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Planting/installation measures

Landscaping measures

Planting measures: Species, strains

Planting measures: Plant qualities

Planting measures: Planting pattern; copy as appéiod on-site monitoring

Follow-up care

Other measures

Permanent care measures: (specify only after cdioplef follow-up care)

Evaluation

of examination results

Creation — completenessHas the compensation or offsetting measure beerein

mented, and if so, to which extent?

LY

Creation — quality. Was the measure appropriately implemented (plaatitgu com-

pletion)? Indication as to how many seedl|

ings died

Care - completeness, qualityTo what extent were the care measures implemeate
did an appropriate implementation take place? kttia how many care measures wi

not carried out

Overall result: e.g., in 5 steps

Table A.54
Requirements for the implementation and control oimeasureq83, p. 68]
Creation measures Care measures Implementatiorotont Functional
controls

Development of site-appropriate de

ciduous forests

Baseline situation: Farmland, grassland, bar

land

Usual situation:

* New afforestation by planting of decidut

ous trees
» Fencing in afforestation to prevent de-
struction by feeding animals

Additional measures:

» Roosts for birds of prey to combat rode
« Attachment of tree stakes

» Removal of coniferous trees

nts

Follow-up  and

development care

After follow-up and devel-

opment care, monitoring o

species, plant quality and
fencing

f

Monitoring of
development of
the forest stand
after approx. 10

years

Planting of single trees, planting of tree
avenues

rows ted-lined

Baseline situation: Farmland, grassland, bar

land

Usual situation:

Usual situation:

« Tree planting Follow-up  and
» Attachment of tree stakes development care
Other measures: Other

* Protection by fencing or wire mesh measures:

* Mulching

Pruning of trees

After follow-up care, moni-

toring of species, plant qua

development care, monitor

ty, tree binding, and, after

ing of vitality

Monitoring of
" development of
the stand after
" approx. 10 years

Development of tall forb fields

Baseline situatiétarml

and, grassland

Usual situation: Succession

Other measures:

Usual situation:

Monitoring of

. Mowing and None, provided the succes-species composi
Fencing : .

. removal of the sion has developed tion after approx
Planting of tall forbs mown ha 5 vears
Clearing of trees not local to the site y Y

Development of extensively used grassland Bassltoation: Farmland
Usual situation: Seeding Usual situation: Monitoring of
Other measures: Mowing and Monitoring to make sure | species composi
Soil impoverishment (alternative: removalyemoval of the seeding takes root tion after approx

Abandonment of use, succession

mown hay

6 years
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Documents for the development and accompaniment of

Appendix 1.11
compensation measures

Table A.55
Typical documentation for an impact compensation f@n [65, p. 81]
Site sketch | « Excerpt from topographical map, 1:25,000 or 1:10,00
and site map| « Cadastral map: 1:1000 to 1:5000
» Current use types and facilities on the plot ofdlaifi necessary, description of their actual
function
. » Legally binding conservation, forestry and cleartergrovisions applicable to the area (pfo-
Map of exist- g ; . -
ing situation tected areas, existing compensation requiremearessts, and water protection areas)
95 « If appropriate, excerpt from the community landscpfan
(minimum of . : : ) . .
1:5000) . Presgnce of specially or strictly protected spedieseding areas or strictly protected bjrd
species
» If necessary, yield figures for areas in usabléaasland
» Photos of the existing stock
» Area designation; future uses and design of piblzral
» Impacts of the project on nature and the lands¢mptuding negative impacts due to con-
Compensatio struction, facility and operational causes, e.g.dffects of fragmentation or climate impacts)
n plan  In-kind/on-site compensation and out-of-site/ofésbffset measures (including situatiagn,
type, extent and point in time of implementaticem)d measures required for permanent|as-
surance of functionality;
» Accounting of effects statement of use changesuding listing of non-compensated nega-
tive impacts
Compensatio| « If necessary, additional evaluation with significaegative impact upon the quality of the
n calculations|  landscape, e.g. due to utility poles, or widelyiblis project segments
 If necessary, additional evaluation of interruptafrpathways of specially protected migrato-
ry bird species
» Description of the project impacts (negative impadiie to construction, operation and fadili-
e ties; point in time, duration, dimensions, struegjrcolour, drawings)
Justification/ . . . ) o .
.. | » In case of major or conspicuous projects: photopitations, lateral views
explanation in P T
« Justification for type and extent of negative inpac
text form . . YT .
» Statements regarding alternatives, justificatioalternative selected
» Description and justification for compensation meas, including type and scope

Table A.56

Model structure for project documentation in road construction (evaluation of impacts and de-

termination of compensation measuregy9, pp. 84-88]

Topic

General instructions

1. Introduction

» Overview of the contents of the Landscape Managémlam (German: LBP)
» Reference to the general methodological framework

 Brief description of special features

 Brief outline of the planning history

2. Evaluation of
the existing situa-

Introduction to the landscape area and the deldmiééerence areas

tion
2.1. Reference Detailed ascertainment of the existing situatidryctured by reference area (not by
area 1 protected asset)

2.1.1. Definition
and justification of
the functions and
structures relevan
for planning

Due to their far-reaching significance as indicat@spects of the habitat function of
animals and plants often have priority in the asialypf the efficiency and functionality
of the balance of nature - in addition to the gyaif the landscape.

If other or additional functions and structures i@levant to the planning for the respe
tive reference area, i.e. functions and structwigish are not covered via the habitat
function, or if the habitat function itself is nitte decisive factor, these other factors
must be ascertained and described

(@]
1
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Table A.56 (Continuation

2.1.2. Description
and evaluation of
the functions and
structures relevan
for planning

» Description and evaluation of the significance pnotection-worthiness of each func-

tion in the reference area under investigation.

Structures are to be presented in terms of theiffactors (biotope and soil types, water

balance, etc.) and the determinant functions femptirticular site (material and energy
flows, biotic and abiotic interaction relationshipstween living things and their envi-
ronment, etc.).

2.2 Other
reference areas

See point 2.1

2.3. Spaces outsite

the reference areaq

S

* Inasmuch as spaces for the implementation of measue provided outside the refer
ence areas relevant for the conflict ascertainmpentess, they are to be described and

evaluated in their current state as additionalresfee areas, in the context of their po-
tential for upgrading.

2.4. Protected
areas

Informational overview of protected areas and pote objects in the effect area of th

project (e.g. habitat areas, natural protectedsateadscape protected areas, protected

landscape elements, water protection areas)

2.5. Summary of

the ascertainment

of the existing
situation

Overview of the landscape area

Summary of reference areas and their relevant ifumst

Explanation of the essential reasons for the delecf the specific characteristics
Overview of protected areas and protected objects

3. Documentation
on avoidance and
minimization of
negative impacts

Avoiding negative impacts upon nature and the leapls is an essential duty.
The primary duty is complete avoidance; the secondaty is partial avoidance or mir
imization of negative impacts

3.1. Engineering-
based avoidance
measures

Establishment of engineering-based avoidance mesagparticularly such construction

measures as tunnels, expansion of bridge structwiledife passages, green bridges
and passageways for amphibians and small animat dacilities, protective fences
against wildlife, etc.), coordinated with the eregning planning. Conceptually, the
avoidance measures are an essential componerd lafrttiscape management plan
(German: LBP)

However, the engineering-based avoidance meastees@mponent of the draft road
building plan

Avoidance measures include measures for the protest temporary endangerment t

[0}

3.2. Avoidance nature and the landscape. These include such nesassifencing in areas, protection |of
measures during bodies of water and groves of trees, and protegiening in the context of the con-
implementation struction operations.
ofthe construction| « The derivation of avoidance measures includes iitiquéar observance of the precau-
process tionary measures for the prevention of damage sacggor the purpose of protection
of species (e.g. regulation of contraction periods)
4. Conflict The conflict analysis refers to the selected arstidiged structures and functions rele-
analysis vant for the planning process
The project impacts and impact factors relevantferenvironment are to be identified
4.1. Project related from the concret?zed engineering planning processmling to type, intensity, spatial
impact factors extent anq duration of occurrence. . o
Construction related, facility related and openadity related negative impacts are to pe

distinguished according to their causes and/or fiv@ject phases

4.2. Summary of
negative impacts

Since the detailed description of the conflictstfoe derivation and justification of the
required measures is stated in the measure sktdstat this point sufficient to explain
the methodological procedure and to supply an aveaview of the essential conflicts
in tabular form

The prognosis of the negative impacts of the nhhaknce and the landscape quality
occurs within the reference areas
Analogously to the ascertainment of the existitigagion, it is necessary to describe 4
negative impacts on functions of the natural badanc

Moreover, the negative impacts on the quality efldindscape must be ascertained

178



Appendix 1.11. Documents of development and accompant of compensation measures

Table A.56 (Continuation)

5. Planning of
compensation
measures

The project developer must be made to assume tlgatibn to compensate for una-
voidable negative impacts by means of conservati@mnid landscape-care measures (in-
kind/on-site compensation measures) as a priait{o compensate them in some other
manner (out-of-kind/off-site offset measures)

In determining the type and extent of the measitrésnecessary to take the relevant
programmes and plans into account

5.1. Development
of the measures
plan

Since the goal of the measures is described atifigdsn detail in the measure sheets
it is sufficient at this point to elucidate the imadological framework of the planning g
measures, and to provide an area overview of thenéial compensation goals within
the particular reference/measure areas, in tafodar

The measures plan should be developed on the dfasidure conservation principles,
derived on the one hand from the goals and meastitasdscape planning and other
professional plans, and on the other from the |erofi protection worthiness and the
current functional characteristics in the particuiference areas

— -

5.2. Overview of
measures

Drafting of an overview table of all measures, véthrief description (title), and the
size of the area

6. Comparative
juxtaposition

The comparative juxtaposition of negative impactd aompensation must have the fp
lowing contents:

Designation of the reference area concerned

List of the significant conflicts/negative impactgth an emphasis on the main conflig
Scope of the significant negative impacts

Description of the goals/justification of the complof measures and/or of the particular
measures

Assignment of the complexes of measures and/oicplt measures to the conflicts
described:; list of the planned measures (in-kindite and out-of-kind/off-site offset)
Scope of the compensation measures

—

7. Overall evalua-
tion of the im-
pacts of a project

Conclusive statement as to whether the negativadtspf the balance of nature can be
compensated in the same manner in-kind/on-siteffeet equivalently out-of-kind/off-
site, and whether the landscape quality can beogpiptely restored, or newly designe
If the measure planning framework still has a congpdéion deficit, information regard-

ing the provision of any compensation payment sthbel made at this point

o

8. Directory of literature and sources

9. Appendices

Directory of
measures

The measure sheets must contain detailed justditaind description of the measureg
with regard to the derivation of the respectivevaht planning functions (conflicts),
and the goals of the measures

The measure sheets describe the type, locatios@® of the landscape management
measures

With reference to the functions affected by thggut which are to be restored by the
appropriate measures, a justification of the seleaif the particular measures will be
carried out on the basis of the goals strategh@fteasure planning process, the re-
quirements placed upon the site preconditions tl@existing situation of the area in
which measures are to be implemented

Documentation of the decision-making process for # analysis of the planning areaSince the planning
relevant structures and functions are also deterinatlong with the analysis of the planning aredirtd&tion of
the area of investigation, delimitation of the refece areas, requisite mapping, limitation to pakdr spe-
cies/groups of species, etc.), the result of therdenation of the investigation framework will raessentia
effects on the contents of the Landscape ManageRiant(German: LBP). For the sake of clarity arsbatbith
regard to the objections in the plan approval pllace, these decision-making processes must be dotath
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Table A.57
Sample measures sheet forrf82, pp. 95-96]

Party implementing the project Measure No.
of the site mapplan of the
landscape care measures

Construction project designation

Measures Sheet

Location of the measure:
Planning segment

Brief project designation:

Conflict/impact no.: (from the as-is map and the conflict map)

Description

(Type, intensity, taking into account significarsisitivity of the protected assets)

Biotopes/plants Animals Soll

Water Climate/air Landscape quality
MEASURE

[l Protective measure [ ] Design measures [ ] E(E)}rarllspuerr;sanon [] Offset measure

Justification/goal:
Target biotope, target function

Description of the measure

« Baseline situation of the measure area (initial@aprevious impacts)
« Implementation of the measure, incl. statementglant species
 Spatial/functional context of the impact area

« Area size of particular areas and measures

« Development period

» Statements on multifunctional compensation

Biotope development and care concept/controls

* Maintenance care and/or operational stipulations

» Care and development concept, through achievenfi¢né alevelopment goal
» Schedule of measures to be regularly implemented

« Stipulation of functional monitoring

Point in time of implementation

The points in time of the schedule are to be staseprecisely as possible, e.g.:

 Outside the vegetation period (during the perioanfr _ to )

« Outside the breeding period (during the period fromto )

« ... months prior to start of construction (on ... & thtest)

... months after completion of the project (on ...let latest)

[ Prior to construction [] At construction start [] During construction [ After completion of

start project
Impact
[] minimized [l Fully compensated via measure no.__ [ ] Non-compensable
[] avoided [l Fully offset via measure no.__ [] Non-offsettable
[l compensated [] Multifunctional compensation via measure
[] offset no.
Lots affected and stipulation provided
[ ] Publicly owned land ____ha Future owner
[] Land owned by third parties ___ha
[l Temporary land use __ha
[] Land acquisition necessary ____pha Future parporesble for maintenance
[] Use restriction ___h
Area size of measure _ haT
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Appendix 1.11. Documents of development and accompant of compensation measures

Table A.58
Sample measures sheets for various impacts and peated asset§9, pp. 6-13]
Project designation Measure No.
Construction of federal highway o .
Landscape Management Plan Measures Sheet Locatéo+n2.5%onztil;05tgon-km
(LBP), here: B

Brief designation of the measure:Restoration of landscape quality

Impact/Conflict no.: (from conflict map)

Description (Type, Intensity

In the context of the new construction of the fediéighway, an interchange is planned. The distoed is to
pass over the highway on an embankment. The fatigwnpacts on the landscape quality are to be ¢egexs
aresult:

The loss of structuring and life-giving tree andststructures, particularly tree hedges, grovesharsthes of
high significance for landscape quality

Visual irritation as a result of the installatiohaobridge and an embankment more than 3 m in heigh
Total loss of tree and shrub structures: 2.51 ha

Fragmentation due to embankments and bridges: 500 m

MEASURE

[l Protective measure [ ] Design measure [ | Compensation measure[X] Offset measure

Justification/goal:
The goal of the measure involves the planting of tree hedges, in order to upgrade the landscagléygin the
area of the highway route, and to minimize theditimng factors caused by the structures which distiie land-
scape aesthetics

Description of the measure:

A 7-row hedge of trees is to be developed alon® anlwide strip on hitherto intensively used farndaihe
structure of the hedge consists of first and seanddr trees, and also shrubs. First-order treaklaccount for
approx. 10 to 20% of the total, and second-ordmstrapprox. 20 to 25%. Generally, locally typigades are
to be used. First-order trees are to be planteglysas achiever; the shrubs are to be planteddopg of 5 to 7
plants

Biotope development and care concept/ controls

Hedge of trees: 3.8 ha

The area of the seedlings is to be mown once aetaiyear to remove wild growth, until the seedliage capa
ble of competing. Approx. every 10 years, one thlifdhe shrubs should be rejuvenated by vettindgpaing
pruned back to trunk; such care measures shoutdied out in small segments throughout the elaingth of
the hedge. The waste wood should be removed. Timapent protection of achiever trees should bengdn
they should be developed at intervals of betweeartD40 m. No pruning should be carried out betwdarch
and September.

The hedge of trees consists of 7 plots, with a gile of between 0.3 and 0.8 ha each

Implementation of the measure

] Prior to construction [] Atconstruction start [ ] During construction After completion of

start project
Impact
[] minimized [l Fully compensated via measure no.___ [ ] Non-compensable
[] avoided [l Fully offset via measure no.__ [] Non-offsettable
[l compensated [l Multifunctional compensation via measure
offset no._
Lots affected and regulation provided
[l Publicly owned land ____ha Future owner
[l Land owned by third parties __ ha
[l Temporary land use ___ha
Land acquisition necessary 3,8 ha | Future party responsible for maintenance
[] Use restriction ___h
Area size of measure 3,8 hi
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Table A.58 (Continuation)

Project designation Measure No.
Construction of federal highway

Landscape Management Plan Measures Sheet Location: Entire project
(LBP), here:

Brief designation of the measureRenaturation of impervious-covered and compactédd so

Impact/Conflict no.: (from conflict map)

Description (Type, Intensity

The new road building project will include the impieus coverage of a total of 3.33 ha of previoustgovered
and biotically active soil surface, resulting ire tloss of all ecological soil functions, the tramsfation of exist-
ing soil structures, a change in surface runoffretipitation, and compacting of the soil

MEASURE

[] Protective measure [ ] Design measure Compensation measure [ | Offset measure

Justification/goal:

The goal of the measure is the restoration of gsddsites, in order to compensate for a portiothef new im-
pervious coverage

Description of the measure:

All road services of the old federal highway, the state road and the old entry/exit ramps whighrar longer
needed are to be completely removed. The entirerugtpucture, the anti-freeze layer, the carrymget and the
covering layer, is to be removed. Compacting ofgbbsoil is to be removed by loosening with a silkdsor
catch hook. Existing trees and shrubs along thealitled roadway are to be protected. Excavated ameato
be filled in with subsoil up to 25 cm below therten level. The upper 25 cm are to be covered toipisoil

Biotope development and care concept/ controls
The planting of the area is to be carried out exdbntext of measure no. ...

Implementation of the measure

[ Prior to construction After completion of

[] Atconstruction start [] During construction

start project
Impact
[] minimized [l Fully compensated via measure no.___ [ ] Non-compensable
[] avoided [l Fully offset via measure no.__ [] Non-offsettable
compensated ] Multifunctional compensation via measure

no.

[] offset
Lots affected and regulation provided
] Land owned by third parties _ ha
[l Temporary land use ___ha
[J  Land acquisition necessary — PRuture party responsible for maintenance
[] Use restriction o
Area size of measure 1,3 hg
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Table A.58 (Continuation

Project designation Measure No.

Construction of federal highway

Landscape Management Plan Measures Sheet Location: Entire project
(LBP), here:

Brief designation of the measureRenaturation of impervious-covered and compactéd so

Impact/Conflict no.: (from conflict map)

Description (Type, Intensity

The new road building project will include the immpieus coverage of a total of 3.33 ha of previoustgovered
and biotically active soil surface, resulting ire tloss of all ecological soil functions, the tramsfation of exist-
ing soil structures, a change in surface runoffretipitation, and the compacting of the soil

MEASURE

[ ] Protective measure [| Design measure [ ] Compensation measure Offset measure

Justification/goal:

The goal of the measure is improvement of the egcéd soil functions by extensification and upgraglof pre-
viously intensively used farmland and/or previouslyerbuilt areas. The avoidance of the use oflisti and
agricultural chemicals and the formation of a costglvegetation cover will improve the quality oé thround-
water, the percolation rate and storage capacipyexipitation, and the microclimatic situation

Description of the measure:

At the former western connection point, two exteasirchard meadows and one extensive grasslambafielto
be planted. These areas are to be used as st@agg during the construction period, and clearédwing the
course of the completion of the road constructiomjget. For the orchard meadows, high trunk apmdes of
various historic local strains are to be used &dist of species, see Appendix). The interval leetwvplants in
the plantation is to be 15 m. Under the fruit tragd in the area of extensive grassland, meadoas @ to be
developed by means of seeding with an appropred mixture adapted to the regional site factolt®rAative-
ly, mown material from nearby local grasslands bandistributed onto the area. The relationship betwthe
harvested area and the area upon which the mowerialas to be applied is 1:4. This procedure eilsure ar
indigenous spectrum of herbaceous material.

Long-term land-use and management is to be casuetly an agricultural business, in order to ensymeropri-
ate utilization of the fruit and the mown material

Biotope development and care concept/ controls
Fruit trees: 41 trees. During the planting process, a pruning is to beied out. In order to protect again
browsing wildlife, trunk protection stands are ®ihstalled. The trees are to be anchored firmhe fies to the
trees are to be checked annually, and the stantle r@emoved five years after planting. During tht ffive
years after planting, shape pruning of the youagdris to be carried out annually. Thereafter, teaamce prun
ing is to be carried out every 2 to 5 years, far plurpose of preserving species specific crowns,cdithe cor-
rection of mistaken development. Especially for ygurees, regular monitoring of disease and pesteces
sary; if necessary biotechnological or organic plamotection measures should be used. All pruniegsuares
are to be carried out only between September abdibgy.
Extensive meadow areas under the fruit trees — 1/2a. The meadow areas are to be mowed once a year
Sep. 15.
Extensive grassland area — 1.1 h&he grassland areas are to be mowed twice a gree, after June 15 ar
once after Sep. 15.

For the mowing, sickle-bar or rotary mowers shdwtdused; under no circumstances should flail mowuts
suction devices be used. Mown material must beolefthe ground for a minimum of one day. Neithetilfzer
nor agricultural chemicals may be used

afte

Implementation of the measure

] Prior to construction [] Atconstruction start [ ] During construction After completion of

start project
Impact
[l compensated [] Multifunctional compensation via measur¢ | Non-compensable
offset no. [] Non-offsettable
Lots affected and regulation provided
Land acquisition necessary 2,3 ha | Future owner
Use restriction 2,3ha Future party responsiblenfamtenance
Area size of measure 2,3 hg
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Table A.58 (Continuation)

Erojetct d?sign?tfiog i Measure No.
onstruction of federal highway : :
Landscape  Management  Plan Measures Sheet Location: Construction-km
(LBP), here: 2+500 — 3+200

Brief designation of the measureProtection of the aquifer

Impact/Conflict no.: (from conflict map)

Description (Type, Intensity

In this section, the route runs parallel to thepsloin a trench, and crosses an important aquifeward the
slope, this makes drainage facilities and dewagerireasures necessary, which will lead to a drophé
groundwater above the roadway; the exact extethefarea affected cannot be ascertained as yeedver,
there is increased danger of operationally indym#hlitant immissions into the groundwater

MEASURE

[l Protective measure [ ] Design measure [ ] Compensation measure [X] Offset measure

Justification/goal:

The goal of the measure is to improve groundwatetity in order to compensate for the negative iotpaf the
exposed aquifer, and the increased danger of greated pollution. The avoidance of the use of fezeil and
agricultural chemicals and the creation of completgetation cover will improve the groundwater dyal

Description of the measure:

Several connected, intensively used farm fielddh@area of the Water Protection Zone Il are tarbasformed
into extensively used grassland. Long-term landamemanagement by an agricultural operation totdinue

Biotope development and care concept/ controls

Meadow area — 1.50 haThe meadow areas are to be mowing once a year &dp. 15. Neither fertilizer ng
agricultural chemicals may be used

Implementation of the measure

[ Prior to construction After completion of

At construction start [ ] During construction [ ]

start project
Impact
] minimized [] Fully compensated via measureno.___ [] Non-compensable
[] avoided [] Fully offset via measure no.__ [] Non-offsettable
[0 compensated [] Multifunctional compensation via measure
no.
offset

Lots affected and regulation provided

[J Publicly owned land h& Future owner
Land owned by third parties ha

Temporary land use ha

— N%uture party responsible for maintenance

L]
L]
[l Land acquisition necessary
Use restriction 1,5 ha

Area size of measure 1,5 ha
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Table A.58 (Continuation

Project designation Measure No.

Construction of federal highway . .
Landscape Management Plan Measures Sheet Locatgo+ndo((:)o_r\sGtJrrl;<€)tgon-km

(LBP), here

Brief designation of the measureRestoration of animal habitats

Impact/Conflict no.: (from conflict map)

Description (Type, Intensity
The construction of the federal highway, includthg intersection with the state/district road amel associated
operational strip will lead to the loss, isolatiand fragmentation of polecat habitats in the arfethe ditches.
This will lead to the destruction of the exchangktionships between the habitats, due to a to&s of habitat
along the ditch, which will lead to a reductiongenetic exchange potential. In addition to the pate, an indi
cator species for these structures, various otmphébians and small mammals will be affected byreasure
Total loss of habitats: 5.3 ha.; Length of cut lagdo fragmentation: 200 m

MEASURE

[ ] Protective measure [] Design measure [ | Compensation measure[X] Offset measure

Justification/goal:

The goal of the measure is to upgrade densely edveolecat habitat areas near to bodies of watdo, oreate
new ones. Small mammals and amphibians are theliasd of the polecat. A suitable site factor corautiom
for restoring such structures is provided by thetdiwhich also has a close spatial connectioinéoirnpacted
structures, and is in a location which will be kElsgunaffected on the planned federal highway.
In addition to this total loss, fragmentation effewhich cannot be quantified are likely, and mustcompen-
sated for. Therefore, taking the expected developmperiod through achievement of complete functibnaf

the secondary habitat into account, the area sutgextensification has been increased in sizel@tionship to
the area affected by the impact

Description of the measure:

The unstructured segment of the ditch is to bettefindergo natural development, so that, dependmthe
amount of water it carries, an edge strip as lamdyas natural as possible will develop. Shoreltripsof 1500
m in length and 15 m in width are to be providedboth sides of the ditch, and are to be developtxshore-
line forb areas by means of succession. Sporagiagibups of trees and shrubs with a total areb08b are to
be planted. Moreover

Biotope development and care concept/ controls
Shoreline trees and shrubsAlder: 200 trees; willow: 400 trees. The interbbatween plants in the rows is to pe
3 m for the willows and 5 m for the alders. In eaelgtion, a single row of plants of the same spgesid¢o be
planted. During the first five years, the herbaelayer under the trees is to be mown twice a yaasrder to
prevent the seedlings of being overgrown. Mown nigtean be left on the ground. With increasing af¢he
trees, one third of the trees are to be vettedibback to trunk every 5 to 10 years in sections.

Area covered by trees and shrubs: 0.7 h@ihe interval between the seedlings is to be 1 x Each species i
to be planted in groups of 3 to 7 plants, so thaheafter vetting, an equal distribution of all sigs throughou
the entire area will be provided. The area arotedseedlings is to be mown once or twice a yeaptdrol the
wild growth until the seedlings are capable of cetiny. Every 5 to 10 years, half the shrubs shbeldetted or
cut back to trunk. This measure is not to be cadrmigt by section, but rather throughout the ergiemted area.
Controlled succession areas: 6.2 hBepending on site development, succession areatdre mown for the
first time after two years. Thereafter, they shdaddmown every 3 to 5 years, always after Septehbewith a
cutting height of > 10 cm; removal of mown mateaéter 1 to 3 days; care of measures are to bgetad in
time and place; old grassy areas should in somesdae left as they are. Non-destructive mowing ibd en-
sured by the use of sickle-bar or rotary mowersout suction devices

')

Implementation of the measure

Prior to construction After completion of

[l Atconstruction start [ ] During construction []

start project
Impact
[l compensated [] Multifunctional compensation via measur¢ | Non-compensable
offset no. [] Non-offsettable
Lots affected and regulation provided
Land acquisition necessary 7,2 ha | Future owner
[] Use restriction h Future party responsihlarfaintenance
Area size of measure 7,2 hi
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Table A.59
Measures sheef73, pp. 84-85]
Measure
Transformation of farmland into extensively usedsgtand in the shore area of a creek
Type of measure
Compensation measure in-kind/on-site
Offsetting measure out-of-kind/off-site
Assessment of the impact; conflict situation
1. Loss of soil function due to additional impemocoverage area: 12,220 sg.m
2. Loss of percolation surface area due to impes/apverage area: 12,220 sgq.m
3. Loss or considerable limitation of habitat fuons through consumption of higher value
biotope structures:
« Other damp grassland area: 210 sg.m
« Intensively used permanent grassland area: 945 sg.m
« Intensively used farmland area: 3190 sg.m
« Traffic areas, partially impervious, sporadic vedien area: 2430 sg.m

Reason for the measure, goals

 Mitigation of impacts of the soil and water balance

« Creation of minimally used biotope structures iem@gountry

» Optimization of the biotope network function alothg affected creek
» Landscape appropriate new structuring

Current use

Intensively used farmland

Implementation of the measure

The harvested farm field is ploughed up, and eveaduow level created, and the aufwuchs containiedsseor g
meadow-seed mixture appropriate to the site, i§eghp

When using freshly mown grass, a meadow shouldiqguely be selected for growing the seed whichrisilar to
the area to be used for the measure in terms aiesp@&ventory and site factors. It is to be mowrihree stag
gered segments within a vegetation period, andrnitnen crop is to be applied to the area of the measuvhere i
is to be distributed as an initial seeding acrosaraa 4 to 8 times larger than the mown area. tfddil levelling
and shoreline embankment installation (sporadiolukhbe carried out to create a variegated smalkselief

|

Area of approx.

Requirement for land 4000 sg.m

Instructions for maintenance care

Mowing once or twice a year (start not before mide) or in coordination with the responsible conaton au-
thority)

Use restriction

No fertilization or pasture use

Responsible entity

Municipality, environmental associations
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Appendix 1.12. Inventory of compensation areasrapdsures

Appendix 1.12
Inventory of compensation areas and measures

Table A.60
Reporting of compensation and offsetting areas farecording in the compensation areas register
[41, p. 20]
Compensation area No.
Area ha Lot number | stiPari
Municipality District
Property owner Several properers

Provision of the compensation area

[0 for a development plan for a project

0 for a local compensation development plan
Designation of the plan

Development goals of the compensation area, as gecal development plan

0 Stream 0 Herbaceous and forb field] Trees, field groves, shrubbery
[0 Standing body of water L1 Extensive farmland [ Extreme sites, dwarf shrub heaths, raw solil sites
0 Shore/land forming ared] Extensive grassland [0 Biotope of zoological ignifycance for:
0 Bogs/wetlands [0 Forests O Other:
Attachments
Additional information
Table A.61
Minimum content of a register for compensation andffset measureq72, p. 189]
Information about the project
» Designation and location of the project « Party implementing the project
* Type of project and legal basis * Approval authority
Information about the stipulated areas
« Location of the area » Authorized user of the property
* Size of the area » Reference to other areas for compensation and off-
* Original condition of the area set measures for the same project
* Owner of the property
Information about the compensation and offset meases, and the goals targeted by the measure
* Type of measure (precautions for mitigation, com- Completion times and warranty requirements
pensation measures, offset measures) « Care measures and care intervals, management stip-
» Description of the measure and its goals ulations
» Preconditions to be established for the achievement_ong-term securing of the areas, and stipulated car
of the goal measures if necessary
* Target date of completion of measure ¢ Authority implementing the measure

Information about establishment and functional contols (including regularly scheduled monitoring com-
pliance with care and management stipulations)

< Monitoring authority « Results of monitoring
e Point in time of implementation * Consequences

Information about the stipulated offset payment
« Amount of payment * Payment date

* Recipient of payment

In addition to the minimum contents listed, the folowing information may be ascertained

Information about areas particularly suited for ihgplementation of compensation and offset measwe

which are already being reserved for such measuoithe planning process (e.g. mu-nicipal compeasgibols)
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Appendix 2. Glossary of German terms

Balancing /
consideration
of interests

Impact

Impact-
compensation
account

Impact
Mitigation

Regulation

Significance
of negative

impacts

Pool of

compensation
areas and
measures

APPENDIX 2
GLOSSARY OF GERMAN TERMS

Balancing of interests under the conservation Bwamination step in the process
of the Impact Mitigation Regulation, to be carrigat for all unavoidable and non-
compensable negative impacts of a project. Here rékponsible authorizing au-
thority examines whether the interests of the cafadi®n of nature have priority

over other public interests or not. If the decisiomegative with regard to the pri-
ority of the interests of conservation, the proj&dt be authorized, with the stipu-

lation of offsetting measures.

Balancing of interests under the construction lawthe preparation of land-use
plans (preparatory and binding), the municipalitystnconsider the duty to balance
the various interests in accordance with the BogdCode, and to weigh public and
private interests fairly. This consideration ofeirgsts also encompasses the stipula-
tions of the Impact Mitigation Regulation.

Legal term under the Federal Nature Conservatianfétcchanges in the form or
use of areas of land, or changes in the grounduatet connected with the upper
soil level, which may have a significant negatiwgpact upon the efficiency and
functionality of the balance of nature or of thality of the landscape

Conclusive, protected-asset-specific juxtapositidrenvironmental impacts with
the planned compensation measures. It is a cettdit that all unavoidable signif-
icant negative impacts are likely to be compensttrteugh appropriate compensa-
tion and offsetting measures.

Element of the Federal Nature Conservation Ach asntribution of the conserva-
tion of nature to other sectoral plans (planning foansport routes, min-
ing/quarrying, etc.). By means of a decision-maldagcade, the Impact Mitigation
Regulation stipulates the sequence of examinatioth @ecision-making steps
(avoidance— minimization— compensatior- offsetting— offset payment). The
implementation of the Impact Mitigation Regulatiomder conservation law is
generally carried out in the context of the langsecenanagement plan, or in the
course of the land-use planning process in theslzapk, green space or local de-
velopment plan.

Largely undetermined legal term from the FederaluNaConservation Act. The
significance of an impact depends both on the gitgnspatial extent and duration
of an impact, and on the sensitivity of the pratdcassets and functions affected.
An impact is considered significant if it clearlgdhnegative effects on certain func-
tions and values of the natural balance or of dmeldcape quality, and as a result,
functions and values of a different nature, or ggaim landscape appearance, is
likely to develop. Impacts can also be consideigdificant if their negative ef-
fects last longer than five years, i.e. are effectiver the long term.

Stocking of compensation areas and measures ircekjos of future impacts.

Pool of compensation areas: A collection of posdr@ompensation areas on which
future impacts can be compensated by means of c@tigmist measures.

Pool of compensation measures: If measures areingrited on such land areas in
expectation of later impacts, it is called a «measpool».
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Appendix 2. Glossary of German terms

Compensation

Compensation
concept

Compensation
measure

Eco-account

Re-cultivation

Renaturation

Umbrella term for measures which, in the contexthef application of the Impact
Mitigation Regulation, serve to compensate unavm&anegative impacts either
naturally or monetarily.

Natural compensation: Implementation of on-siteiimd compensation and/or off-
site, out-of-kind offsetting measurés natura

Monetary compensation: SyrDffset fee, offset paymefayment which the party
responsible for an impact must render to a funigetosed for conservation purpos-
es and landscape care. Offset payment is not @mative to natural compensation,
but rather a «last resort» for impacts that areses@ous that their consequences
cannot be compensated.

Development of a compensation concept (landscapagesent plan) in the con-
text of the Impact Mitigation Regulation under cenation law. The stipulations
of landscape planning and the biotope networkHergreservation or restoration of
spatial/ functional contexts are to be integratew ia spatially coherent, well-
founded overall concept. The compensation concksat serves to concentrate
single measures.

Collective term for compensation and offsetting suges.

On-site compensation measures are designed to osateein kind the negative
effects caused by an impact. Such a compensatiasuree must have a close spa-
tial, temporal and functional relationship to thepact.

Off-site offsetting measures become necessaryififiéant negative impacts can-
not be compensated on-site and in-kind, but theeprmonetheless receives priori-
ty over the interests of conservation in the cowfsthe balanced consideration of
interests. Offsetting measures have the purposeeating similar, at least equiva-
lent compensation for the functions of the balaoteature and of the landscape
quality affected. The spatial, temporal and funmiorelationship to the functions
affected by the impact is, however, less strict.

Type of management of a measures pool. As withrenalobank account, the pre-
initiated measures are “booked” onto the accoumrd,ifithey are used as compen-
sation for an impact, they are “withdrawn” from thecount. The stocking of

measures is often initially carried out at the exggeof the municipality. The refi-

nancing is carried out by the party responsibletifi@ impact who wants to use
these measures to satisfy his compensation regeiiem

Syn.: reclamation Restoration to use and re-development of landhvinas for-
merly subject to intensive commercial use, e.gvejrguarries, waste dumps, or
open cast mine areas, and their integration irgcsthrounding landscape, with the
goal of agricultural, silvicultural or recreatiomiented follow-up use. Unlike
renaturation, this involves economically relatetiafglitation. The re-cultivation
plan encompasses all measures for the restorationning/ quarrying areas. De-
pending on the respective goal, the plan may irclhaturation, compensation
and/or offsetting measures.

Transformation of anthropogenically changed habitato a near-natural condi-
tion. Large-scale renaturation involves the develept of formerly intensively
commercially used land, such as dumps or openciatsiminto natural conserva-
tion areas. Unlike re-cultivation, this is a comnsgion-oriented rehabilitation
measure.
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Appendix 2. Glossary of German terms

Mitigation The duty of mitigation (avoidance and minimizationgy mean the complete re-
jection of a project. Generally, long-term andf@chnological optimization of the
project is involved. Mitigation measures have ptyjoover compensation and off-
setting measures.

Restoration The duty of restoration of use under mining lavergfto the surface land directly
affected by mining use. Restoration of use doesaoessarily mean the complete
restoration of the condition which existed on tleface prior to the initiation of
the mining project. It is sufficient to restore theea in such a way as to make it
suitable for a planned follow-up use.

of use

Time lag effect The time lag up to the achievement of the targeditmn. Often, decades of de-
velopment time can pass between the implementafi@ompensation and/or off-
setting measures, and the achievement of full gamdb effectiveness. During that
period, the functional characteristics removed gy impact may not yet pertain.
This time lag is taken into account by additioraihpensation requirements.

The most common terms are given in the Glossary 483 72, 91]. The meaning of other German
terms unknown to readers is explained in the falgwbooks published, within the framework of the
Russian-German cooperative effort:

OrieHKa BO3/ICHCTBUS HA OKPYIKAIOIIYIO CPEIy M 9KOJOTHYECKas IKCIePTH3a: POCCUIICKO-TepPMaHCKOe
Metoandeckoe rocobue // Mzn-Bo Mucturyra reorpapun CO PAH: Upkyrck - Bepaun — born 2008,
—199c. [24]

Assessment of environmental impacts and Ecologigpkrtise: Professional experience of EIA issues
in Russia and Germany. — Irkutsk, Dresden, BeBionn, Dessau: Publishing house of the Sochava
Institute of Geography of the SB RAS, 2012. — 76 p.

JlanmmadTHOE TUIAHUPOBAaHWE W OXpaHAa TMPUPOABL. HEMENKO-PYCCKO-aHTIUHCKUN  CIOBaph
cupasounuk // M3n-so Uucturyra reorpadun CO PAH: Boun-bepnun-T'anHoBep-MockBa-MpKyTCK,
2006. — 192. [48]

Bundesamt fur Naturschutz (200@Yaturschutz mit Schwerpunkt Landschaftsplanung. t&au
russisch-englisches Sachwdrterbuch. Bonn, Berlemndver, Moskau, Irkutsk. Verlag desc¢8ea-

Instituts fur Geographie der Sibirischen Abteilwtgy Russischen Akademie der Wissenschaften. Ir-
kutsk [48].
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