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Implementation of Strategic Environmental
Assessment in Serbia with Special Reference
to the Regional Plan of Waste Management

Bosko Josimovi¢ PhD and Tijana Crncevi¢ PhD
Institute of Architecture and Urban & Spatial Planning of Serbia
Serbia

1. Introduction

In Serbia, Strategic Environmental Assessment was introduced in 2004 under the Law on
Strategic Environmental Assessment ("Official Gazette of the Republic of Serbia 135/04).
Previous experience in the application of this instrument is not recorded as well as the
appropriate theoretical background so the introduction of SEA in Serbia was without
adequate practical and scientific support. Although the Law on SEA is in line with the basic
methodological and procedural framework of the Directive 2001/42/EC of the European
Parliament and the Council of 27 June 2001 on the assessment of the effects of certain plans
and programmes on the environment (SEA Directive), that was recognized as the only
potential taking into account the implementation while as the difficulties were distinguish
non-harmonized legal requirements, time period for adjustment, lack of the necessary
guidelines and the expertise (Crnéevi¢, 2005). Therefore, it was expressed concern about the
possibility of improvisation in the implementation of the provisions of the Law and thus
affecting the quality of SEA (Stojanovié, Spasi¢, 2006).

Some of the first experiences in the implementation of this instrument in practice indicate
that the decisions for SEA were usually made automatically and the whole procedure takes
a long time (Josimovi¢, Crncevié, 2006). However, even after several years of noticeable
results in the practice still the main problem is non-existing of an adequate system of
indicators while available Guidelines for SEA from 2007 do not cover all phases of SEA and
do not have the connection to the current Law on planning and building (Stojanovic,
Mitrovié¢, 2007). In addition, what should be pointed that so far has not been done anything
significant in terms of strengthening the process where only some results have been
achieved in terms of the quality of the SEA Report, what proves that there are tendencies
towards the establishment of SEA as an administrative instrument, without important
influence to the planning process (Crncevic, 2009).

The results from practice are of the great importance as they steer the development of this
instrument towards innovation within methodological and procedural frameworks. Presented
overview of practice - the SEA for the Waste Management Regional Plan for 11 Municipalities
in Kolubara region represent the continuation of the research results presented in the paper:
Impact evaluation within Strategic Environmental Assessment: The Case Study of the Waste
Management Regional Plan for Kolubara region in Serbia (Josimovi¢, Crncevié, 2009).

Source: Environmental Management, Book edited by: Santosh Kumar Sarkar,
ISBN 978-953-307-133-6, pp. 258, September 2010, Sciyo, Croatia, downloaded from SCIYO.COM
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2. Implementation of SEA in Serbia

Within the Law on SEA in 2004 for the first time in Serbia, began implementation one of the

most important instrument for the realization of the goals of sustainable development and

environmental protection. The Law on SEA defines the procedure (stages in the process of

SEA) contents and partly methodological framework.

As for the procedural framework, within the Law on SEA are set out the following phases in

the SEA process:

1. Preparatory phase:

e  Deciding on the SEA,

e  Selection of the holder for making the report on SEA,

e Participation of interested parties - agencies and organizations.
e  Procedures for preparing the SEA report.

2. Decision-making;:

e Participation of interested parties - agencies and organizations,

e  Public participation,

e Report on the results of the participation of interested parties - agencies and
organizations and the public,

e  Assessment of the SEA report,

e Approval for SEA report.

For each of these phases it is defined who are the participants in the decision making

process while the selection of the holder for SEA report is done for each SEA individually.

This part of the Law on SEA is clear. That can be said also for the part of the Law related to

the content of the SEA the content is divided into nine units:

1. starting points for SEA,

2. general and specific objectives of the SEA and selection of indicators,

3. assessment of potential impacts with the description of measures planned to reduce
negative impacts on the environment,

4. guidelines for the SEAs for the lower hierarchy levels and environmental assessment,

5. program of environmental monitoring during the implementation of plans and
programs (monitoring),

6. overview of the methodology used as well the difficulties in making SEA,

7. review of the ways of decision making, description of key reasons for the selection of
the subject plan and programme of considering variant and presentation of the way
how environmental issues are included in the plan or program,

8. conclusions to which were come during the preparation of SEA presented in a way that
is understandable to the public,

9. other information relevant to the SEA.

SEA development in Serbia is based on the EU and worldwide experiences and so far little

was done to develop the given methodological framework of the Law on SEA. One of the

results in this regard so far achieved in Serbia is the result of the project’ Methods for SEA in
planning spatial development of the lignite basins". The project was done at the Institute of

Architecture and Urban Planning of Serbia (IAUS) in Belgrade and funded by the Ministry

of Science and Environmental Protection Republic of Serbia in the period from 2005 to 2007.

The result of this project is the defined impact assessment methodology that is based on

qualitative multycriteria expert evaluation of plan and programme solutions regard to the
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environmental quality in the area of the plan, the immediate and wider environment as a

basis for evaluation of the area for further sustainable development (Fig. 1).

In the previous practice of SEA in planning, two approaches were dominant:

1. Technical: represent an extension of the environmental impact methodology for the EIA
projects to the plans and programs where it is not a problem to apply EIA principles,
and

2. Planning: represent a significantly different methodology for the following reasons:

e plans are more complex than projects, they focus on strategic issues, and carry less
detailed information on the environment,

e plans are based on the concept of sustainable development, and apart from the
ecological aspect, they largely focus on social and economic aspects,

e due to the complexity of structures and processes, and their cumulative effects,
planning does not allow sophisticated simulative mathematical methods,

e decision-making processes involve a greater influence of the interested parties,
especially of the public, and therefore the applied methods and assessment results
must be comprehensible to the participants in the assessment study.

For the above-stated reasons, in the practice of the SEA, the most frequent expert methods
are: control lists and questionnaires, matrixes, multi-criterion analyses, spatial analyses,
SWOT analyses, Delphi method, evaluation of ecological capacity, analyses of cause and
effect, vulnerability assessment, risk assessment, etc. Matrixes, as resultants of any of the
methods, are used to analyze the changes that may be caused by the implementation of plan
and chosen options (including the option not to implement the plan). Matrixes are formed
by establishing the connections between plan targets, plan solutions and goals of strategic
assessment with appropriate indicators.

The methodological approach shown in Fig. 1 is based on planning approach and expert

evaluation and as well formation of matrix used to examine and to show changes in the

environment. The aforementioned methodological approach has proved its worth by using
in practice in the design of some 30 SEA reports for all types of spatial and urban plans that
exist in the legislation of the Republic of Serbia. However, in practice, it was showed that
matrix display of appearances and changes are often not understandable to the public that is
interested to get involved in the process of SEA. This was especially confirmed in the stages
of public participation, where participants who are not experts in this field are not able to
understand the results that have been screened using the grid. Also, special attention is paid
to the selection of relevant indicators and as well the criteria for evaluation of planning
solutions, the method for evaluation and the way for presentation of the evaluated of
planning solutions in a way that are comprehensible to the public. The research results were
used in the SEA process for the first sector SEA for the Regional Waste Management for
Kolubarski Region.

3. Implementation of SEA for the Regional Waste Management Plan for
Kolubara region

SEA Directive provides that the SEA has to be done for plans and programs in different
subject areas, including waste management. This is stated within the propositions of the
Law on SEA of the Republic of Serbia. By applying the SEA in the planning of waste
management is now possible to consider the consequences of proposed solutions and
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planned changes in the region, respecting the environment including defining appropriate
measures for protection and monitoring of potentially vulnerable elements of the
environment, involving the public in all phases of SEA process, including adoption. In this
context, it is evident that SEA contributes to the decision-making process in planning of
waste management.

IDENTIFICATION OF]

r ' SEA SCOPE "

Review of spatial plan » | Relation with other plans,
contents and goals strategies and programs

l

Presentation of current
environmental state of subject
area

l 1,

Identification of the 7
environmental problems of Setting SEA aims and selecting
subject area indicators

F 3
3

F 9

IMPACT
ASSESSMENT OF
SEA GOALS

l

Impact assessment of Quality method of the impact
sector plan and its [+ assessment
variants

}

Identifying measures Evaluation of
for limiting the impacf® characteristics and
importance of the

planning solutions’

impact

.

IDENTIFICATION OF
GOALS AND
MONITORING
PROGRAMME

v

Fig. 1. Procedure and methodology of SEA reports (Stojanovic, 2006)
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Regional waste management plan for the Kolubara region was first of this kind at the territory
of the Republic of Serbia. Is was the result of a wide range of activities that have been launched
to address issues of treatment of waste and the establishment of a regional waste management
concept. The plan covers 11 municipalities with over 380,000 inhabitants (Table 1).

S (7]

§ N é) ‘% E g — P E

Municipality _ .§ 8;0 g [o S OS "g B !; . !;
T | S8 | B |bswg 28| 2% | P

£ 2 5 £ 852 o8 | E2 | 83

8 | 89 | A& GEEN EF | 28 | 28

Valjevo 905 96761 107 0,2 73 33081 2,9
Ub 456 32104 70 -3,4 38 10056 3,2
Lajkovac 186 17062 92 -2 19 5605 3,0
Ljig 279 14629 52,5 -6,2 27 4757 3,1
Mionica 329 16513 50 -3 36 5091 3,2
Osecina 319 15135 47 -8,1 20 4696 3,2
Vladimirci 338 20373 60 -6,6 29 6687 3,0
Koceljeva 257 15636 61 5,3 17 4900 3,2
Barajevo 213 26641 125 15,2 13 8646 3,1
Lazarevac 384 58511 152 1 33 18802 3,1
Obrenovac 410 70975 173 44 29 22836 3,1
2 4076 384340 94,3 / 334 125157 3,1

Table 1. Main data of the Kolubara Region

After obtaining the decision to work on Regional plan and on SEA for the plan from the
competent institutions, started the process. Taking into account that the procedural part of
the decision making for SEA was conducted in accordance with the legislation, in the
continuation of the paper the emphasis was put on the presentation of the methodological
approach that was used for the evaluation of planning decisions.

3.1 Methodological approach in SEA

Methodological approach in SEA for the Regional waste management plan is based on:
analysis of the environment?,

selection of the most important planning decision in respect to the environment,
defining the aims of the SEA and selection of indicators and criteria,

assessment of the potential impacts of planning solutions in relation to defined aims
and indicators,

In the analysis of the state of the environment, but also in the process of determining of the strategic
guidelines presented in the form of specific planning solutions major role is having application of GIS
(Geographic Information System). GIS is used to analyze the state and visualization of the space by
which in a fast and easy way perceive and shows the appearances of the area. The application of GIS in
the subject pland by implementing the system of elimination the negative areas was defined the most
important planning solutions - Regional Centre for Waste Management (Josimovié¢, Kruni¢, 2008).
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e defining the measures for protection and monitoring,

e conclusions and recommendations of the SEA.

Each of these steps are particularly important. In relation to the current state of the
environment the aims are defined, and in relation to them indicators used when assessing
the impacts of planning solutions on the environment and the elements of sustainable
development. For the assessment of the impacts could be used qualitative or quantitative
methods depending on the specific situation and the possibility of using one or another
method. After impact assessment, the necessary protective measures are defined that need
to be implemented during the implementation of the strategy for waste management so that
possible harmful effects of the plan will be reduced to the limits of acceptability that will not
burden the storage capacity and threaten the health of the inhabitants.

A special contribution in decision making at all levels of SEA for the waste management plan,
but also for all other plans is the participation of qualified (professional) public. Under a
qualified public is consider participation of interested institutions and organizations, non-
governmental organizations (NGOs), local communities and professional individuals who can
contribute in making key decisions within the selection of specific alternative scenarios in the
plan. This does not exclude the participation of the population within the plan area which
might be affected and which are not particularly qualified for this issue. Therefore, the
implementation of SEA in Serbia is a good starting point for enhancement of public
participation in planning where the ,Plan for public participation” could be the way of
operationalizing and moving the public towards more active participation (Crnc¢evié, 2007).
When the SEA process is conducted after the main methodological steps and when are
consider all alternatives and variant solutions, usually it is possible? to choose the best
solution and incorporate it in the plan (strategy) of waste management in order to protect
the basic elements of the environment and the realization of the goals for sustainable
development of the area.

The most important steps in this methodological approach are shown below as (Josimovic,
Crncevié, 2006):

e defining goals of SEA and selection of indicators,

e assessment of the impacts of the planning solutions to the environment,

e definition of mitigation measures,

e  definition of indicators for monitoring the state of the environment (monitoring).

3.1.1 Defining SEA aims and indicators

Defining SEA aims is conditioned by the grade of the current state of the environment, a
preliminary assessment of possible impacts of planning decisions on the environment, the
aims defined in the framework of other programs and strategies relevant to the issue of
waste management and environmental protection. Aims are set in relation to environmental
receptors, and for each is determined the appropriate indicator that is used to evaluate
planning solutions. Selection of SEA aims and targets and the relevant indicators is shown
in Table 2.

2The implementation of SEA process does not necessarily give the best solution. That was the case
within SEA for Waste Management Plan in Salzburg. In this case SEA process was focused on the
identification"for"and"against" alternatives without finding the best solution. After analyzing a large
number of separate results of SEA, it was not possible to determine which inputs (political) will have
some of planning solutions. In this case, final decisions are made at the political level where often are
decisive conclusions which were adopted after a process of public participation.
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The receptors
of the SEA aims SEA targets Indicators
environment
. - Realising of harmful substances | Thef number of 1.nstallat1(.)ns
Reducing the L . which are crossing LVE in
. from the activities of operating
pollution of . . . water.
with waste in water has to in . . .
Water underground e - Biological consumption of
accordance with limited value of .
(surface and |waters to the level the emission (LVE) oxygen (BCO) and chemical
underground) |that the negative : . consumption of oxygen
. Provide that the quality of water
impacts do not ; ! (CCO) upstream and down
. downstream from the installation . .
exist. stream from the installation
not became worse.
for waste management.
Realising the harmful substances |- The number of days when is
in the air from the activities of violated LVE of dust, NOx,
Limit the emission operating with waste has to bein | SOa.
of harmful the accordance with LVE. - The number of trash dumps
substances in the | Increase the scope of collected which are the source of air
air to the level that communal waste pollution.
necative impacts |~ Reduce non controlled - The percent of inhabitants
Air and to %he uali tp do burning/disposal of waste. covering the system of waste
climatic not ex?st y Maximise potentials for getting collection.
changes ' energy from the installations for |- The estimate amount of not
5 waste management. collected waste.
. - Th t of th t
Reduce the emissions of CHs and ¢ amotint o° te waste
Reduce the . . which is recycling, laying
. COz from installations for waste ! .2
impacts of gases down to the landfill or is in
. management.
which are . . . the other way treated.
) . Fulfil national aims for waste . -
influencing the manacement includine the usine | The estimate year emission
greenhouse effect. of asgfrom the land fﬂ% &1 of gases from the landfill
& ' (CO», CH.).
o The surface and quality of the
L h f e
c111r1rtli1\t;bleeuse © land which is using for the - The surface of land taken
aericultural land activities for waste management with the activities of
& ' (per tone of waste) has to be in handling with waste.
the accordance with best practice.
New installations build to the - Location .Of new installations
. y and relation of surfaces of
Land non sensitive locations. s
— ) existing and planed surfaces
Minimize the land surface |
olluted as a result of the undpr the landhls.
Reduce land RO . - The surface of land polluted
. activities with waste. 3.
pollution. e because of the activities
Carry out the rehabilitation of the . .
o handling with waste.
trash dumps and recultivation of I
- The surface of land which is
the land.
restored.
- The closeness of new
Provide measures of installations for waste
Reduce negative compensation for every damage management to the sensitive
Biodiversity |impact to the done to the hébltat' . reas. .
biodiversit New installations built to the non|- The percentage of habitats
Y sensitive locations. damaged because of the
activities of handling with
waste.
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The receptors

the waste
transport.

activities for waste management
Minimize making of waste as a
result of reducing the waste
transport.

of the SEA aims SEA targets Indicators
environment
- ProFect the land.scape - carefully | The number of place
choice the location for new 1 .
. . endanger with installation
installation for waste
for waste management.
Protect the management. P .
2. I - The surface which is rebuild.
landscape and - Maximise rehabilitation of closed
. - The number of the
natural properties. | trash dumps for landscape . : ]
) inspection records of wild
protection
o J dumps and non adequate
- Minimise non adequate handling . :
. handling with waste.
with waste.
Landscape - The number of the
P - Minimise risks and impacts from | inhabitants which became ill
population . . .
and human accident emissions resulting from| from the consequences of
the activities handling with non adequate waste
health )
waste. disposal.
- Minimize the level of - The number of complaints
Protection of environmental problems of citizens because of the
human health. resulting from the activities of environmental problems
waste management. resulting from the activities
- Establish criteria for landscape handling with waste.
protection for choosing the - The closeness of the
location for installation of waste installations for waste
disposal. management to the
inhabitant places.
To induce
economic . . - The number of new working
- Inducing opening of new
development and . 1 places.
working places within the . -
employment - Profit from the realization of
. process waste management. .
brought in the the project.
region.
- Reduce th f traffic f
wistlecfranes S(;(;fe O HAICHOM 1 The number of the crossed
Minimizing the pom. km because of the waste
. - Include the principle of cleanness
impacts to the as much as possible for the transport.
Traffic environment from P - The nearness of the

installations for waste
management to the
inhabitant places.

Table 2. Receptors, aims, targets and indicators (Josimovi¢, 2010)

In Table 2. are presented the goals and indicators for SEA of Regional Waste Management
Plan for 11 municipalities of Kolubara region. Selection of SEA aims and indicators is based
on the United Nations (UN) basic set of indicators of sustainable development and defined
in relation to the current state of the environment and the basic concept of the plan and
planning solutions. In this context, special attention is devoted to analysis and evaluation of
basic planning solution in the system of waste management and that is certainly the
formation of a regional centre for waste management in which is planned regional landfill
with additional objects that are in function to the landfill (waste separation facility, baling,
processing waste). In addition to the locating of regional centre for the management of
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waste in the SEA are analyzed and evaluated other planning solutions for which area also
defined appropriate aims and indicators. These planning solutions are: transfer stations,
recycling centres and other facilities for waste treatment, transport costs, the extension
includes waste collection, the establishment of companies in whose responsibilities will be
activities related to the management system and creating conditions for employment and
others.

In relation to defined SEA aims and indicators it was carried out evaluation of the selected
planning solutions.

3.2 Assessing the impact of planning decisions on the environment

In order to perform the evaluation of the plan in relation to the elements of sustainable
development, it is necessary to make the selection of relevant planning solutions that will be
evaluated and as well define the evaluation criteria.

Bearing in mind the characteristics of the planned uses, for the need of the evaluation of the
Plan are separated planned solutions shown in Table 3.

Mark | Planned solution
Establishing a system of integrated and sustainable waste management
1. Waste transport

2. Construction of transfer stations
3. Building a recycling yard
4. Closing and rehabilitation of existing municipal landfills - dumps

Regional Centre for Waste Management
5. Regional landfill

6. Facility for recycling (waste separation)

7. Composting facility for green waste

8. Plant for mechanical biological waste treatment
9. Plant for recycling construction waste

Table 3. Plan solutions included in the evaluation process

Planning solutions that are selected for evaluation are divided into two main groups (Table
3): system planning solutions and planning solutions which are related to the establishment
of a regional centre for waste management. Selected planning solutions assume the physical
elements of the future of waste management system, or specific facilities to be built in the
area of plan coverage. In that context their potential impact on environmental quality may
be most evident. Other planned solutions are related primarily to strategic management
policies that do not have a significant impact on the quality of the environment.

In order to adequate evaluate the planning solutions in relation to defined SEA aims and
indicators, it is necessary to establish adequate criteria for evaluation. In practice with
different methods of evaluation and assessment and analytical procedures, it was proven
that multicriteria analysis and evaluation gives better results compared to the evaluation
with only one criterion. This is logical because with multi-criteria analysis and evaluation
are obtained multidimensional results whose synthesis gives more relevant testimony.
In this context, in the process of evaluating the selected planning solution it is used
multicriteria evaluation criteria defined in Table 4.
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Ty Spatial d.1men51on Probe}blhty of the Frequency of
of the impact impact impact
Very favourable (+3)
Favourable (+2) Quite sure (Q)
Positive (+1) Regional (R) 1(.)n.al R Likely (Lk) Temporary (T)
Neutral (0) Municipal (M) .
. Possible (Ps) Long-term (Lt)
Negative (-1) Local (L) Unlikely (U)
Unfavourable (-2) y
Very negative (-3)

Table 4. The criteria for evaluation of impact significance

The importance of the impact of planning solutions is assessed in relation to the size
(intensity) and spatial scale where the impact can be achieved. Impacts or effects of planning
solutions, by the size of the change are evaluated with numbers from -3 to +3, where the
minus sign refers to negative, and a plus sign for positive change. Spatial scale may be
regional (R), Municipal (M) or local (L) character. The probability that an estimated impact
will happen in reality is also an important criterion for making decisions in the course of the
plan making, and in that context impacts can be quite sure (Q), likely (Lk), possible (Ps) or
unlikely (U). This system of evaluation is applied both to the individual indicators of impact
and, as well to the related categories of the combined indicators. In addition, additional
criteria can be derived according to the duration of the impact or consequences. In this sense
can be defined as temporary (T) and long-term (Lt) effects.

Based on the criteria of the assessment of the size and spatial scale of the influence of

planning solutions at the SEA aims it was carried out a qualitative expert evaluation of the

importance of the impacts for achieving these goals. The impacts of strategic importance for
the subject plan are these which have a strong or greater (positive or negative) effect on the
whole area of the plan or at the municipal level (e.g. in the range of -2, -3, +2, +3, and R or

M).

For each of the selected solution is considered approach of evaluation in relation to defined

aims, indicators and criteria. Evaluation is done in two phases:

e  Creating a chart - where for each planned solution are show trends in relation to the key
criteria which classify significant strategic impact and those who do not have strategic
importance and

e Forming synthesis table - which determines and rank the strategic impact on the basis
of criteria defined in Table 4.

Chart (Figure 2) is formed for each of the nine selected planning solutions. It shows kind of

impact (x-axis) and spatial extent of influence (shown in different colours depending on

whether the impact is of regional, municipal or local level. Characteristics of impact are

defined in relation to the twenty-four defined SEA aims and indicators shown in Table 2.

The aims are on the chart shown on the y-axis.

In previous research conducted by the authors, were used instead of a chart a table (matrix)

to show the possible impacts of planning solutions. However, practice showed that matrix

display is not completely clear to the experts and especially to the public. By formatting the
graphs this problem is overcome because at first glance it could be seen the intensity of
positive and negative impacts of each plan solutions and as well spatial scale of influence in
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relation to each of the defined aims. In fact, all the positive effects are on the right, and
negative on the left y-axis, and colour space determines the scale of these impacts.
After an evaluation of the impacts of planning solutions presented by charts, starts the
identification and evaluation of the impacts of significant strategic planning solutions by
synthesizes of the key impacts of the plan to the defined SEA aims and criteria from Table 4.
For every planning solution which is designated as of significant strategic importance are
presented the rank of impact in relation to the SEA aims and four sets of criteria for
evaluation (Table 5).

4 N
/|

=3 -2 -1 0 1 2 3
(. J

Fig. 2. Chart formed for each of the nine selected planning solutions.

Based on the identification and evaluation of the impacts of significant strategic planning
solutions the conclusion is brought on what impacts the implementation of the plan
initiates in the planning area and in relation to environmental and socio economic issues.
In this context, it is now possible to define appropriate measures for protection and
monitoring which allows the effects to be reduced in scope that does not burden the
storage capacity.

After identification of significant strategic impacts it is possible to define the cumulative and
synergetic effects. Significant effects can occur as a result of interactions between a number
of smaller impacts of existing facilities and activities, and various planned activities in the
area of the plan. Cumulative effects arise when particular planning solutions have
significant impacts, while some single effects together may have a significant effect.
Synergetic effects are created in the interaction of individual impacts that produce the
overall effect that is greater than the simple sum of individual impacts.
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IMPACT
PLAN
SOLUTION | > | Rank EXPLANATION
4 M/+3/Q/Lt | Expansion of the collection of waste will have
WASTE 8 R/+3/Q/Lt | multiple positive long-term effects on the
TRANSPORT environment. Possible occasional negative

22| R/-2/Ps/Lt impacts could be of the distance transport.

4 R/+3/Lk/Lt | The regional landfill is among the most significant
5 R/+3/Q/Lt | planned facilities. Its construction will have major
6
8

0/+3/Q/Lt positive effects on the environment since it will replace

a large number of existing city dumps. Bearing in mind

R/+3/Q/Lt that it will be built in the degraded area and according

11 R/+3/Q/Lt | to the EU Landfill Directive 99 /31 its importance for

12 R/+2/Q/Lt | environmental protection of the wider area is very

REGIONAL 14 R/+3/Q/Lt | considerable. The occasional negative effects can be

LANDFILL 16 R/+3/Q/Lt expected from the distance transport of municipal

18 R/+2/Q/Lt waste to the regional landfill with regard that this type
of transport has not been implemented yet. Looking at

20 O/+2/Q/Lt the broader context, the positive effects of the

22 R/-2/LK/T | construction of regional landfills are much larger than

these occasional adverse effects. Contribution is

23 R/+2/Q/Lt | reflected in job creation. Landfill will be located in a

regional centre for waste management.

n

Table 5. Identification of strategic impacts of plan solutions to the environment and
elements of sustainable development

Part of the system of waste . Consideration of
Plan solutions .

management the impact

Collection and waste Transfer station

transport Transport benefit for the

Recycling of waste Recycling plant environment,

potential negative

Composting of Waste Plant for composting impacts on the
Mechanical-biological waste | Plant for mechanical biological waste |environment,
treatment treatment measures to
Regional Landfill mitigate negative
Waste disposal impacts.
Closing the landfill

Table 6. Consideration of the impacts of Plan solutions and the definition of protection
measures

Possible effects of all planning solutions are considered including three main aspects:
benefits and possible negative effects on the environment, defining measures for mitigation
of the negative impacts that may arise as a result of planning solutions. The approach which
was used is specific because it is showing as well concrete benefits to the environment of
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each of the planning solution, which is especially important for all participants in the
planning process for waste management. Thus, for example by implementation of the
Regional Waste Management Plan in the area of the Kolubara region instead of 11 non-
sanitary landfills and dozens of illegal dump sites in the territory of each municipality will
be located just one sanitary landfill, which will thereby be located in the area with
completely degraded environment (surface area of coal exploitation). Benefits to the
environment are evident in this context and incalculable. As a logical continuation of this
process is defining the monitoring program for the key environmental factors (Table 7).
According to the Law on Environmental Protection of Serbia, the quality of the environment
is defined as the set of natural and man-made values, whose complex interrelationships
make up the environment, actually the space and conditions for living, as the state of
environment which is expressed by physical, chemical, biological, aesthetic and other
indicators. But, the law does not define the term indicators, and in practice indicators appear
with different interpretations and applications. In Serbia, the indicators commonly referred
to as data relating to the quality of air, water and soil. However, contemporary approach of
the European Environment Agency (European Environmental Agency, EEA)? is based on
complex DPSIR (driving force-pressure-state-impact-response) concept, which takes into
account all the phenomena in a causal chain, including the response in unsatisfactory
condition. This concept implies an active attitude toward the changes in the environment,
including socio-economic aspects, which are often the driving force of changes. In this way a
purely "environmental indicators" are included in the system of indicators of "sustainable
development" (Josimovi¢, 2010).
The aforementioned concept is basically used in the phase of formulating of SEA aims and
indicators, as a means for monitoring progress in achieving the aims of the plan and SEA.
After, it was selected key indicators to be used for monitoring the achievement of SEA aims
or the state of the environment during the implementation of the plan. The aims and
indicators have been developed during the SEA process in consultation with the authorities
responsible for environment and corrected during the process. SEA aims used to evaluate
the Plan are having associated indicators, some of which are considered significant such as
water quality, air quality, climate change and transport.
Recommendations related to monitoring are:
e it is recommended to establish monitoring of indicators and to report regularly; these
information can serve as a basis for future Plan;
e avoiding duplication of activities; most of the indicators are based on existing data -
therefore the data are used for comparison and reporting;
e indicators should be compared and monitored annually and integrated into the annual
report on the implementation of the Waste Management Plan;
e monitoring is a continuous process and performance indicators should be improved or
added over time if required;
e there must be a commitment of the authorities to create the resources available to
conduct monitoring for the duration of the Plan;
e to explore opportunities for co-ordination of persons who process data regarding the
best utilization of available data;
e indicators include values relating to the waste, as well as tones of non collected waste
and the appearance of uncontrolled burning and illegal dumps.

3 EEA, Technical Report No25, Environmental Indicators:Typology and overview, *Copenhagen:EEA,1999)
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Receptors of Competent The Ur.lexp:ected
q A negative impacts -
the Indicators authorities for | frequency of ; B
. o . o require additional
environment| monitoring monitoring
measures
Number of facilities that exceed o g
- 10% of increase
the water LVE. .
Department of - Reducing class of
BCO and CCO upstream and .
downstream of the plant for Public hegjth water flows
Water P Republic Annual downstream.
waste management. . o § .
. . _|environmental - 10% increase in
Number of accidental pollution insbections 2oblef
of water for which there is a P P
\ accidents.
report (e.g. plague fish)
Number of days when it Department of - 10% of excess
exceeded LVE dust, NOx, SO2. |Public Health - Increase the
) Annual
Estimated amount of not Department for amount of non
Air and collected waste. municipal affairs collected waste
climate - The amount of waste that is - The lack of
change recycled, that goes to the Environmental progress in
landfill or it is otherwise Protection Agency relation to the
Annual S
treated. Department for objectives of the
- The calculated annual gas municipal affairs Plan.
emissions from landfills (SO2). - Noreduction of gas.
- The lack of
Land Area of rehabilitated land. Env1ror.1mental Every second progress in the
Protection Agency |year implementation
of the Plan.
Proximity of new waste . .
s Institute for nature|Every second |- Increase in the
. g . management facilities for . .
Biodiversity 0 protection year loss of habitat.
sensitive areas.
- Increase in the
Region Number of existence of Institute for nature|Every second | number of
8 vulnerable sites. protection year endangered
places.
Number of people suffering
from the consequences of - Increase the
Populati inadequate waste disposal. number of
ar?gl;l;rl::rll Number of complaints from  |Institute for Public |Every second | infected people.
health citizens because of: noise, Health year - 10% increase in
odours and environmental the number of
problems due to the activities complaints.
of dealing with waste.
Department for - Set a goal after
Number of driven km for communal and the first collected
. . ) . Every second
Traffic transportation of waste. inspection car data .
Quantity of waste. occupation of the y - Less than 5% in
municipalities decreasing waste.
Number of reported accidents: |Republic - 10% increase in
Waste illegal landfills, burning in the |environmental Annually reported
yard, the other. inspection accidents.

Table 7. Indicators and the authorities responsible for environmental monitoring (Josimovig,

2010)
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In Table 7. are shown indicators and the competent authorities for monitor the
environmental situation in the area covered by Regional waste management plan of the
Kolubara region. Monitoring program is developed and key indicators have been
established for water, air quality, climate change and transport. These are aspects of the
environment in which the implementation plan is likely to have impact. An additional set of
indicators includes indicators that are not affected significantly. This refers to biodiversity,
landscapes and so on. Additionally to the above mentioned it has to be stated that the
presented SEA is found to promote quite balanced sustainability, with the lowest score
found within social benefits and the highest in economical (Crncevi¢, Therivel, 2009).

4. Conclusions

The paper emphasis is put on presenting methodological approach was develop for SEA of
the Regional Waste Management Plan for 11 municipalities of Kolubara region, which is
made in the Institute of Architecture and Urban and Spatial Planning of Serbia. It was used
planning approach where aims and indicators are defined and evaluated in the context of
the realization of the plan solution and not technological. The presented methodology is
based on the experience of making SEA in developed countries, because even after more
then five years after the adoption of the SEA in Serbia still missing the adequate Regulations
as well guidelines which would help experts in developing methodological approach for
SEA. The presented methodological approach is based on multicriterion evaluation of
planning solutions in respect to the defined SEA aims and indicators of sustainable
development. It was used qualitative evaluations based on expert knowledge and
professional literature. Within the research were defined 24 indicators to evaluate planning
solutions that can have an impact on the environment as well the evaluation of existing
conditions for the analysis of existing potentials and was made a qualitative assessment of
the impacts of planned activities on these potentials. The appropriate protective measures
are defined and as well indicators for monitoring of the state of the environment. In SEA
presented in this paper were defined 15 indicators for monitoring. The aforementioned
methodological approach is broadly applicable to all areas of planning, but the concrete
contribution of the presented SEA is seen in the choice of relevant aims and indicators based
on the basic principles of waste management plan.

Way of selecting and displaying significant strategic impacts through the chart as presented
allows easy access to the results of the evaluation process and make the presentation of the
project easier. The results of the assessment of the planning solutions represent a good basis
for determining appropriate measures for environmental protection and guiding of
planning solutions in the context of achieving the desired goals. That is exactly the main
task of SEA and the aforementioned model that will certainly be developed over time.
Minor problems have been shown due to the lack of national databases, relevant data about
the environment, so their availability varied depending on the measurements which are
(not) being done in some municipalities. To overcome this problem it was implemented the
program called CORINA - the unique European information base about the environment
and the use of space (Fig 3). It is also used the internal informational basis in GIS, formed in
IAUS for the needs of spatial plans. The system supported by such information base made it
possible relatively high quality and rapid analysis of environmental data on the researched
area (Josimovi¢, Ili¢, Filipovi¢, 2009).
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Fig. 3. CORINE map for Kolubara region
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Scientific contribution of this work is reflected in the adjustment of SEA methodology

(developed in IAUS) for the presented sectoral regional waste management plan where

applied methodology can be used for other plans and programs for waste management in

different hierarchy levels. Adjustments are primarily related to the selection of relevant

strategic aims and indicators in the context of the current state of the environment in the

planning area and the possible negative impacts of the plan to the environment, but also

how the evaluation is presented using the chart.

Directions for future research in environmental protection in the field of waste management

should include following;:

e development of information base of the space which will form the basis for effective
environmental protection,

e development of indicators adapted to the needs of the SEA,

e development of indicators in the function for monitoring the environment in areas
where are established systems of waste management

e the implementation of the education program of the population on contemporary
principles and technologies of waste management treatment and waste disposal in
order to reduce resistance of the population which is particularly evident in the location
of landfill space.

The implementation of these settings would contribute to the systematic and

methodological problem solving of environmental management in the planning and

development of the SEA and completed the researches of spatial aspects of waste

management. So by this way this issue will be seen from the perspective that in the spatial

sense enables the establishment of modern waste management system based on a good

(effective) organization of space with the protection of all environmental factors.

This paper was completed as a part of the project “Spatial, social and ecological aspects of

development in great mining basins” TP 16008, which has been financed by the Serbian Ministry of

Science and Technological Development”.
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