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1. Introduction

By accepting the European Union’s legal order, Slovenia is
obliged to fulfil various responsibilities, in the scope and
proscribed time frame as other member states, unless ne-
gotiation allowed posiponement. Since year 2000 the Water
Framework Directive applies (in continuation WFD) [1] for
the field of water and water management (in continuation
WM), which is the responsibility of the Ministry for environ-
ment, physical planning and energy (MOPE). Based on the
framework specified by the WFD, various other directives
were proscribed, while the validity of some ceased. For the
protection of water before pollution, conditions stipulated in
the Urban Waste Water Treatment Directive (UWWTD) [2]
have to be observed, in which standards and the dynamics
for achievement are specified. Until December 2002 mea-
sures for meeting the conditions from the Directive were di-
rected towards building new systems for treatment of wa-
stewater. The new ordinance [3] also specifies conditions for
utilities dealing with gathering and treating urban waste and
atmospheric water, as well as certain elements concerning
management of the entire system.

The Law on environmental protection [4] stipulaies that se-
werage systems and systems for water treatment are in the
responsibility of local communities. At present there are 197
local communities in Slovenia. On the other hand the sta-
te’s commitments to the EU is that it will adopt the legal or-
der and fulfil its responsibilities from directives and other re-
gulations. Besides the UWWTD, which deals with wastewa-
ter of urban origin, stipulations from the Directive on Inte-
grated Pollution Prevention and Control Directive also have
to be observed (in continuation IPPCD) [51, Amongst other,
this directive regulates burdening with wastewater, specifies
limiting values of pollutants, as well as payment of ecologi-
cal taxes because of water pollution.

In the Republic of Slovenia a system of taxation for water
burdening has been in place since 1995 6. To a greater or
lesser degree it was possible to redirect payment of taxes
to the national budget into suitable investments grounded
in confirmed programmes of infrastructure development,
whose effect would be diminishing quantities of pollutanis
introduced to water. Consequentially intensive building be-
gan, both of sewage systems and plants for treatment of
wastewater. At present the quantity of completed treatment
planis or plants that will be completed in the next two years,
amounts to approximately 500.000 pollution units.
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Responsibilities stipulated in UWWTD are relatively deman-
ding and the defined bench marks are precise, therefore,
by applying an organised approach, the state has began
with more accurate monitoring of systems for gathering wa-
ste water and efficient management of waste water treat-
ment. To reach this goal, besides obligations concerning
monitoring of these systems, the Ordinance [7] defines de-
velopment of a naticnal system of monitoring, which is a
constitutive part of the National programme of sewage and
treatment of waste and surface waters. Amongst other, the
produced agglomeration structure in the Republic of Slove-
nia and other complementary elements also has to be tied
to other expert guidelines concerning water management
(e.g. water sources etc.).

The methodology for producing the National programme,
whose contents are defined in the Ordinance, has to enab-
le analysis of the present condition and production of pro-
cedures that can support the timeframe and financial pro-
gramme needed for achieving the goal condition. Produc-
tion of the national programme follows the following steps:

Determining so-called pressures on water because of wa-

ter pollution, whose hypothetical rationale in the methedo-

logy’s first phase was, that they originate from settled areas
or parts of settlements (their common name being »agglo-
merations«});

— Presentation of conditions (scope, effects etc.) of extant
infrastructure for gathering and treating communal waste-
water;

— ldentification of needs for such infrastructure by noting
areas where such infrastructure should be built, accor-
ding to EU criteria;

— Production of an estimate of financial resources needed
for the infrastructure’s construction and preparation of an
implementation programme.

Development of the model, later used for producing expert
guidelines [8], was based on extant, maintained data regi-
sters in Slovenia, such as:

e Register of territorial units, where physical and attributive
databases of all administrative territorial units are main-
tained (e.g. local communities, settlements, house num-
bers etc.).

e Central population register tied to the Register of territo-
rial units.

e Register of protected areas of water resources, establis-
hed by the Ministry for environment, planning and energy
(in continuation MEPE), because additional demands ap-
ply to such areas.

e Register of sensitive areas (e.g. to eutrophication) estab-
lished by MEPE, in which other additional demands have
to be respected.

Parallel to linkages beiween data in extant registers, ex-
tensive gathering of data about methods was also under-
taken, whereby methods were researched by which pub-
lic agencies involved with gathering and treating waste-
water and surface water, conduct their services (since
these agencies can be organised in different ways by par-
ticular local communities), as well as authorised contrac-
tors for implementing pubic services. Thus data that
stems for responsibilities of local authority was gathered
for the whole Slovene territory, i.e. extant infrastructure
for gathering and treating wastewater and methods of
pertaining evidence keeping. Wherever suitable evidence
was available and obtained as digital data, such data was
also respected.
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2. Defining settlement areas -
agglomerations

Implementing tasks concerning water management is often
tied to settlements, whereby water management is comple-
mented with tasks of utilities management. A review of defi-
nitions of settlements shows that the same concept can
have different meanings in different professions. The term
settlement as used in the Register of territorial units, who-
se areas cover the whole national territory, proved to be
inadequate for our purposes. Thus we had to devise crite-
ria and a methodology, which could help in defining agglo-
merations from the water management perspective. Starting
points were taken from UWWTD and on such criteria we
defined, what agglomerations were in Slovenia.

»Agglomerations« are areas of settlements or their parts
that form independent groups of one-hectare cells or unions
of independent groups, which exceed determined (or stipu-
lated) population concentrations and are uniformly settled.
A settlement’s territory, as defined in the Register of territo-
rial units, is thus reduced only to the surface of the agglo-
meration, which contains only the settlement’s built-up part
with specified density. Any particular agglomeration is a ba-
sic unit, to which all standards of disposal and treatment of
wastewater are linked. To comply with UWWTD, in all ag-
glomerations that have higher settlement concentration,
than specified by maximum or average number of inhabi-
tants in a given agglomeration, proscribed levels of stan-
dard in proscribed time dynamics, have to be met. For es-
tablished agglomerations (i.e. settlements), a programme of
measures and monitoring of met harmonisation with
UWWTD has to be prepared in the National programme.

The Crdinance [l provides legal backing for determining
agglomerations. For analytical purposes a grid of more than
two million 100x100 meter cells covering all of Slovenia was
drawn. From the evidence on permanent residence, popu-
lation density for each one-hectare cell was defined. Becau-
se of such very tedious analytical and synthesising work
with so many cells, a system of reduction and aggregation
of cells was used (see figure 1). Such approach was justi-
fied in practise, when independent, sparsely populated
hamlets (cells) were eliminated in the first step, the hypot-
hesis being that they would not join into the larger group of
connected cells, i.e. they would not be connected to a pub-
lic sewer system.

By excluding remote cells, often with only one building, the
first reduction was completed. Definition of agglomerations
continued by linking cells with common edges (or even
points — the corner). Thus we obtained 16.000 agglomera-
tions containing more than one cell, which was still too
many for further analysis. On the other hand, criteria from
regulations states that only agglomerations with more than
50 inhabitants and population concentration in single hec-
tare cells higher than 20 inhabitants, should be dealt with.
According to such criteria 1970 agglomerations, with a po-
pulation of 1.688.000 people, were listed in the National
programme. Growth of included population, if we also con-
sider increasingly less populated agglomerations, is shown
in figure 2. In view of the population density in the agglo-
meration and number of inhabitants in the agglomeration,
the curve starts on the a&-axis and is defined by the share
of the largest agglomeration (Ljubljana). Apparently, when
dealing with agglomerations that have more than 50 inhabi-
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tants per hectare, more than 80 % of Slovenia’s population
is included. In short, by managing 1970 agglomerations we
could provide adequate utilities for wastewater treatment for
80 % of the population.

These agglomerations were presented to local communities

for verification in graphical and attributive form. The goal

was, above all, to establish common (between the state and
local communities) and verified expert backing, which could
be used to produce the programme of common activities.

Feedback from local communities showed the following

examples:

— Agglomerations were accepted by certain local communi-
ties, as presented,

— Local communities proposed joining agglomerations into
larger groups (supra-systems). In this way functional links
could be respected, because of common characteristics
(e.g. same settlement) or joint infrastructure (e.g. joining
different groups by common collector or transport canal
or joined treatment of wastewater);

— Breaking up of agglomerations was proposed, because
of possible tying into other agglomerations following diffe-
rent administrative arrangements (e.g. local community’s
boundary) or previously adopted or proposed solutions
concerning wastewater management and treatment (e.g.
geographical effects etc.).

Agglomerations that were verified by local communities
(and utilities companies) are simultaneously the basic plan-
ning category for preparation of local development plans
and pertaining (aggregate) development plans in the Natio-
nal programme. Since provided water supply and sewage,
as well as wastewater treatment, are important conditions
for planning new or additional settlement in agglemerations,
development plans should be produced by local communi-
lies. These concepts should be introduced to the aggregate
plan, thus clarifying met responsibilities taken on from EU
directives on the national level.

3. Determining extant systems

The described procedures used to define agglomerations
show only part of the issues, since they present only agglo-
meration pressures on natural resources, which are, accor-
ding to WFD, water bodies defined by Slovene laws. Future
work demanded the setting up of an inventory of all infra-
structure needed for diminishing (preventing) such pressu-
res, implying the establishment of a register of systems for
collecting and treating wastewater, To obtain a review of the
present condition in Slovenia an elaborate survey was con-
ducted covering the whole Slovene territory, which included
local communities and indirectly companies authorised to
perform public utilities involved with sewage and treatment
of wastewater. We obtained data on extant sewage systems
in digital form. We could conclude the following:

— A larger part of agglomerations, in which collecting and
treating wastewater is a priority, have at their disposal di-
gital databases about extant sewage systems for collec-
ting wastewater. In most they call them »cadasters«, but
at first glance, there are problems in finding common de-
nominators between them;

— Digital information is organised in different spatial infor-
mation systems (mainly in AutoCad and ArcView format),
but unfortunately in most submitted cases, documenta-
tion is not very good;
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— Analysis of data (except for the routes of sewage itself)
across the municipal boundaries is at present very diffi-
cult, mainly because of different systems used for mana-
gement and monitoring physical data.

Joining the (digital) data about extant systems for gathering
and treating wastewater was a demanding and elaborate
task, also because of necessary individual communication
with numerous subjects, specific physical circumstances, dif-
ferent approaches and delimitations between public services
and local communities etc. The resulis are nevertheless very
important, because it is possible to use them for gradual
standardisation when dealing with expert and physical data
and simultaneous establishment of an overview with moni-
toring of the whole infrastructure system for gathering and
treating wastewater. Figure 3 shows results of analysis for
one municipality (Radovljica). Three emergent types of ag-
glomerations composed of 1-hectare rectangular cells are
shown. With respect for population concentration empty cells
for agglomerations, in which UWWTD doesn't proscribe spe-
cial conditions, are also shown. Grey and darker cells show
agglomerations where lax or stringent conditions are pros-
cribed (deadlines etc.). Extant sewers, available in the given
time section, are also shown.

The presented agglomerations enable various analyses and
programming of measures. By applying expert knowledge
first approximations of necessary domestic resources nee-
ded to meet UWWTD demands were calculated. After local
communities verify these estimates and expert assessment
of (suitability of) their programmes completed, expert gui-
delines for the National programme will be produced. From
the gathered data and results about sewage and treatment
of wastewater, it was possible to calculate first, rough esti-
mates about needed interventions in infrastructure develop-
ment in particular local communities and corresponding
costs. However, since local communities and public utilities
operators have better knowledge about real or detailed con-
ditions, future financial estimates, which will include data
from local communities, will be even more precise.

4. Maintaining agglomerations and
development

When using resulis obtained in the described fashion, one
has to be aware that they were defined from the aspect of
water management. Other disciplines can also use the des-
cribed method with additional criteria and population densi-
ties and include other groups for analysis. Since the pre-
sented agglomerations will be the basis for managing com-
munal hydro-technical matters, they can alsoc be comple-
mented with management of other utilities. Populaticn den-
sities used in the research are from a given time section,
which is closely linked to conditions of the Central register
of territorial units (CRTU). Therefore all the issues emerging
from CRTU can be directly applied to agglomerations (e.g.
differences in residence registration). On the other hand,
the rather automated and uniformly proscribed procedure
allows modernisation and improvements in defining agglo-
merations, according to new data in CRTU, i.e. the agglo-
meration database can be actively maintained. Changes of
the agglomerations limits or periaining descriptive data of
course depends on migration or changes of permanent re-
sidence, which in Slovenia hasn't (yet) gained any signifi-
cant dynamics.
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Development aspects for given time frames usually aren’t
included in assessments of settlement conditions, which
are the basis for defining agglomerations. However anyone
attempting any development (e.g. housing estates, indu-
strial zones etc.) has to invest in infrastructure. Besides the
investors, supporting development projects, authorised ma-
nagers of utilities infrastructure have to participate and pre-
pare development plans for infrastructure concerning sewa-
ge and wastewater treatment (Figure 4). Thus access to ot-
her sources, needed to note events in the physical environ-
ment, is easier, as is forecasting of future development.
Proposed new settlement should therefore be respected in
agglomeration development, possibly by adding a special
type of cell, which would show reserved spaces for deve-
lopment and increased population density in agglecmera-
tions. Transition to higher settlement categories (densities)
could therefore be used io present areas of increased de-
mand in infrastructure management, as proscribed by law.

Industrial polluters weren’t included in the system for defi-
ning agglomerations for monitoring compliance to UWWTD
conditions. These deficiencies are conditioned by regula-
tions that deal with industrial polluters according to other
procedures, both in the system of levies on wastewater and
responsibilities of (prior) wastewater ireaiment. Integral pro-
tection of water in the National programme’s next develop-
ment phases will need a comprehensive control system of
all sources of pollution and water treatment. Then, all indu-
strial pollutants will also be integrated in the established
system, thus enabling better control over the system for
gathering and treating all excessively polluted wastewater.

Besides industrial polluters and settlements a large share
of pollution can also be contributed by agriculture, tourism
etc., which therefore have to be analysed alongside seitle-
ments in rural areas. Systemic integration of agricultural
pollution into the comprehensive system of water pollution
control is the second (benchmark) goal. To achieve this goal
already established and maintained databases concerning
agricultural economies will be integrated in the system,
which were created as the foundation for implementing
common agricultural policy in the EU.

5. Conclusion

By integrating extant data, gathering of additional data and
their joint multi-parameter analysis, we can gradually achie-
ve a quality overview of the condition of infrastructure for
gathering and treating wastewater, necessary development
and financial resources for the field regulated by UWWTD.
Preparation of the National programme is only the first step
in monitoring and controlling the process of gathering, treat-
ment of data on pollution sources and systems for protec-
tion of waters. The core data, formed in agglomerations, will
have to be developed and maintained. Special care will be
needed in data exchangeability, which will ensure further
development and improvement with new (departmental) da-
ta, leading to a uniform, integral database. The long-term
goal is a database, which can be used for support in deci-
sion-making about water protection. When this database
will be complemented with hydrological and ecological mo-
delling, almost optimal use of otherwise limited resources,
will be possible. Achieving the known WFD goal, i.e. best
condition of water bodies, elaborate work will have to be
undertaken on other segments as well, such as water sup-
ply, protection before water eic.
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Agglomerations were specifically defined for the National
programme for gathering and treating wastewater, but in a
very short time after the public presentation received wide
acclaim and verification. Moreover, praciitioners gave many
suggestions and ideas, whose contents could be added and
complement data on agglomerations. Thus the same agglo-
merations can be used for analysis, planning and optimisa-
tion of water supply systems, analysis of communal waste
collection, civil defence tasks (e.g. landslides), as well as ot-
her needs where priorities are set in view of population num-
bers and setilement concentration in particular areas.

Furthermore, all »departmental needs« directly influence
physical development and planning on the local, regional
and national level. The presented agglomerations can be of
benefit or used as basic data for modelling various develop-
ment projects that combine physical data on settlement po-
sition and density, while simultaneously tying into other da-
ta, such as available potable water, roads network, commu-
ting, monitoring and analysis of emissions and imissions,
planning dedicated spaces (for evacuation, land-fills) for
contingencies etc.

Further research will be directed to ensuring adequate pro-
cedures for maintaining the agglomeration’s basic data
structure. Furthermore, precision will be increased (in view
of exiant and future land use) and links to other databases
managed, especially those directly stemming from or linking
to settlement areas. Local communities can directly use the
research resulis and gathered data when planning physical
development and quality improvements to their living envi-
ronments. Local communities can already access data on
agglomerations on the MEPE web pages, which will, as the
project contractor, also enable access to data needed for
planning of various contents and by various subjects.
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HHustrations

Figure 1: Agglomerations are defined by 1 ha cells (by re-
duction and aggregation)

Figure 2: Increase in share of included population within
the agglomerations when increasingly more in-
creasingly less populated seitled agglomerations
are included (the section on the ordinate is given
by the largest agglomeration, Ljubljana).
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Figure 3: Image of three types of defined agglomerations,
distinguished by different densities, with the ap-
plied grid of the existing sewage sysfem (in a gi-
ven time frame).

Figure 4: Schematic chart of the cyclical progress of work
and participating subjecits. The core (spatial and
descriptive agglomeration data) is thus gradually
completed and brought up to date.

For literature and sources turn to page 40.

Tadeja ZUPANCIC STROJAN
Marjan HOCEVAR

Renewal of the Slovene
housing stock in view of
European spatial networks

1. Idea of sustainability

During the period of its conscious use, the idea of sustai-
nable development has been losing its original explanatory
charge. Much too often it is becoming a motto of discipli-
nary discourse, while its comprehensive note or multi-di-
mensionality (Scott, 1998), is falling to oblivion. Even in the
sense of the concept global-local, whose understanding is
often polarised or contradictory. Recollection of the chosen,
e.g. global scale, cannot discard the local and vice versa.
For instance, responsiveness to local conditions can beco-
me a global (Abel, 1997: 125, Hodéevar, 2002), while local
space does show numerous adapted fruits of cultural exc-
hange. Redistribution of development trends in time de-
mands its own condition, yet dynamic, but striving towards
balance. The latter can be directed in three ways:
a) Striving for uniformity of elements and connections (that
often refrain from adapting to local circumstances),
h) Attempts at equitable understanding of difference and
variety;
c) Balancing both.

European spatial policy makers are keeping themselves
busy with the first alternative, while independent regional
(even our Slovene one) are tackling the second approach.
Europe of course responds, with e.g. structural funds. The
Slovene response stays on the regional level, but is nevert-
heless open, at least when it comes to development balan-
cing on various sub-regional and local levels.

What is therefore the nature of long-term social-spatial ten-
dencies, which should be respected? What does the pers-
pective of European integration and, in general, »globalisa-
tion« trends for renewal of the extant housing stock and
landscape-settlement siructure? How can probable deve-
lopment tendencies be balanced, with respect for cultural
and social dimensions of sustainable development?
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