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Abstract: In the past, mill races were part of the urban structure of many towns in Slovakia. As
regulated and artificially created waterways, they served to drive mills, rollers, or hammers. With the
use of new sources of energy, they lost their functions, and most of them were dried, filled, or buried
underground. In our research, we examine the former mill race corridor in Podolinec (PreSov region,
Slovakia) and its potential to contribute to urban regeneration strategies. The research steps included
the following, namely 1. Identification of the route of the mill race corridor according to historical
sources, 2. survey of its current state and its spatial preservation in the urban structure, 3. evaluation
of the possibilities of its new uses, which could increase the quality and attractiveness of urban public
spaces. The research results show that the fragments of the corridor of the extinct mill race are still
identifiable in the urban fabric, and in the cadaster, they are in public ownership and suitable for
new uses. The fragments of the corridor of the extinct mill race in Podolinec represent a potential for
strengthening the blue and green infrastructure, pedestrian and cycling greenways, and a potential
for the presentation of cultural heritage values, which could contribute to the improvement of the

qualities of the urban environment.

Keywords: mill race; blue and green infrastructure; greenways; cultural heritage; urban regeneration
strategies; urban streams

1. Introduction

The transformations of the relations between the urban environment and the phe-
nomenon of water play a significant role in the urban regeneration strategies [1,2]. Well-
known examples of urban transformations of city—water relations are the spectacular
transformations of embankments and former ports in the environments of large cities [3-6].
From an urban planning point of view, the contact of water and the urban structure is an
important space, “a materialized symbiosis of the bipolar quality of the urban and natural
structure” [7] (p. 107). The interactions of natural and artificial elements create a strong
phenomenon of genius loci, the identity of a place [8]. In the current urban regeneration
strategies in the context of water, a specific emphasis is put on the environmental and
ecological aspects of water in an urbanized environment, adaptation to climate change, and
issues of blue and green infrastructure [9-14]. Many urban regeneration projects focus on
the revitalization and re-naturalization of rivers, streams, and water bodies, on restoring
the environmental and ecological functions of water in urbanized areas, and on rainwater
retention [15-24]. The revitalization and opening of watercourses and the restoration and
return of water elements into the urban structure represent a significant contribution to
the quality of urban landscapes and public spaces, and have a significant place-making

Land 2024, 13, 1012. https://doi.org/10.3390/land 13071012

https:/ /www.mdpi.com/journal /land


https://doi.org/10.3390/land13071012
https://doi.org/10.3390/land13071012
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/land
https://www.mdpi.com
https://orcid.org/0000-0002-5549-9561
https://orcid.org/0000-0002-3537-5414
https://orcid.org/0009-0000-5719-756X
https://doi.org/10.3390/land13071012
https://www.mdpi.com/journal/land
https://www.mdpi.com/article/10.3390/land13071012?type=check_update&version=1

Land 2024, 13,1012

20f19

potential [25-30]. Many works are devoted to the problem of opening covered streams or
their parts [12,13,30-33]. Many urban streams have disappeared from the surface as a result
of urban growth. Among the reasons was the gaining of space for the construction of roads
and buildings or the use of stream water for the transport of wastewater. Spirn [34,35]
points out that even buried streams can have important meanings for the identity of the
place and the local community. Currently, efforts to uncover canalized streams and restore
their beds are increasingly applied in urban blue-green space planning while recognizing
the high ecological and social benefits of the opening, especially in supporting the resistance
to the effects of climate change and the revival of the cultural ties with water [31].

In the past, along specific water channels, the mill races were part of the urban
structure of many towns. They were historically built as artificial water channels or were
created by regulating the original watercourses and their branches. The natural conditions,
geomorphology of the terrain, hydrological conditions, and morphology of watercourses
created various local prerequisites for the use of watercourses and for the construction of
the mill races. The mill races were used as a source of energy to drive various kinds of mills,
rollers, or hammers, that is, devices that used the power of the water flow through a water
wheel to drive mechanisms enabling grinding, sawing, crushing ore and stone, forging
iron, shaking and combing flax and hemp, or beating and felting woolen fabric into cloth.
They enabled the use of water energy for the production of many material goods—flour,
textiles, lumber, paper, or metal products. The mill races began to lose their importance
with the invention of the steam engine and the use of coal, the accessibility of which also
began to be ensured by the development of railway transport. Later, with the technological
development of water turbines, some mill races and old mills were adapted for electricity
production. However, they could not compete with other sources of electricity production,
because they could not provide sufficient capacities. When the mill races lost their economic
importance and became perceived as an obstacle to modern urban development, many of
them were filled or buried and channeled underground [36-38]. In Slovakia, the changes
in ownership, expropriation, and nationalization of mills, and the collectivization of land
after the end of World War II and during the period of nationalization and industrialization
of the national economy after 1948, as well as approaches towards anti-flood measures and
water management in the second half of the 20th century, specifically contributed to the
disappearance of the water mills and mill races [39].

Nowadays, society is once again aware of the benefits of the presence of water in
an urbanized environment and, at the same time, of the importance of cultural heritage
values. Various examples, specifically from towns from neighboring countries, with similar
conditions as towns in Slovakia, show that the preservation and revitalization of the former
mill races, new uses, and the presentation of the historical traces of their corridors are able
to contribute to the urban regeneration strategies and increase the overall quality of the
urban environment, as well as to the esthetics and attractiveness of public spaces.

Many examples show that the mill races play important roles in contemporary urban
regeneration strategies. In Gdarsk (Poland), the Radunia Canal is involved in the con-
temporary life of the city; it flows under the modern shopping center and is presented in
its central hall [40,41]. In Torun (Poland), the preserved unique mill race system built by
the Teutonic Knights in the 13th century contributes to the values for which Torun is a
UNESCO World Heritage City [42]. In Germany, the successful implementations of urban
regeneration strategies, focusing on the transformation of brownfields into residential areas
or into parks, such as, for example in Offenburg, Freital, or Erfurt, include the revitalization
of the mill races [43—45]. Several examples show that also dry and filled corridors can be
reused. The case of Plzen (Czech Republic) shows that it is possible to return the water
to the part of the dried and filled corridor of a former mill race [46]. In PreSov (Slovakia),
a part of the dry and filled corridor serves as a cycling route [47]. The extinct mill races
represent a hidden heritage, and its interpretation through various cultural activities is an
opportunity to create awareness and promote a not well-known history as, for example, in
Lancaster (UK) [48].
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The revitalization of the corridors of the mill races represents challenges and oppor-
tunities for urban landscapes. Mill race corridors offer the potential for place-making,
strengthening the ecosystem services of blue and green infrastructure, the potential for the
creation of pedestrian and cycling routes, greenways, and recreational areas [49], and also
possibilities of energy use [38]. The mill races represent historical and cultural heritage,
and the presentation or interpretation of their values, even those that have disappeared,
can enhance the quality and attractiveness of urban public spaces for both residents and
visitors [36,37].

In this research, we examine the corridor of the former historical mill race in Podolinec,
a small town in the PreSov Region in Slovakia, and its potential to contribute to contem-
porary urban regeneration strategies. The main aim is to evaluate the possibilities of its
revitalization, its new uses, or the possibilities to interpret its extinct heritage values.

2. Materials and Methods
2.1. The Study Area

Podolinec is a small town located in the northwestern part of the PreSov Region of
Slovakia, in the Stara Lubovtia District (Figure 1).
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Figure 1. Pre3ov region in the Slovak Republic and the location of the town of Podolinec.

The Presov Region is located in the northeastern part of Slovakia. It borders Poland
in the north and Ukraine in the east. It is one of the eight Slovak administrative regions.
It has an area of 8972.8 km? and 808,090 inhabitants (as of 31 December 2023) [50]. It is
administratively divided into 13 districts. The region has a predominantly mountainous
landscape of the Eastern and Western Carpathians with an outcrop of the Eastern Pannonian
Basin in the southern part. Due to the different altitudes of highlands and lowlands, the
region’s northern temperate-continental climate is divided into three climatic areas—cold,
moderately warm, and warm. The upper sections of the main rivers of Hornad, Torysa,
Topl'a, Ondava, Laborec, and Poprad are located in the territory of the Presov Region. The
Poprad and Dunajec rivers form a part of the border with Poland and belong to the drainage
area of the Baltic Sea. There are 665 municipalities in the region, 23 of which have the status
of a town (Bardejov, Giraltovce, HanuSovce nad Topl'ou, Humenné, Kezmarok, Levoca,
Lipany, Medzilaborce, Podolinec, Poprad, Presov, Sabinov, Snina, Spisska Bela, Spisské
Podhradie, Spisska Stara Ves, Stara Lubovnia, Stropkov, Svidnik, Svit, Vel'ky Saris, and
Vranov nad Topl'ou, Vysoké Tatry). The administrative center of the region is Presov. With
82,286 inhabitants (as of 31 December 2023), it is the third-largest town in Slovakia [50].
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Podolinec developed in the Poprad Basin, in the valley of the river Poprad. The first
written record of Podolinec dates from 1236. The Slavic settlement, destroyed in 1241 and
1285 during the Mongol invasion of Hungary, grew fast and received city privileges in
1292 for welcoming German settlers from Silesia. In 1412, it obtained the status of a free
royal town [51]. Today, the municipality with a population of 3055 (as of 31 December
2023) keeps its town status [52]. Its historic center is formed around a triangular main
square surrounded by late Renaissance burgher houses, with a centrally placed early
Gothic Roman Catholic church and Renaissance bell tower. It is surrounded by a partially
preserved set of fortification walls. The historic center was declared a monument reserve in
1991 due to its historical values [53].

The mill race, built outside the fortification walls via the regulation of the arm of the
river Poprad, powered a mill and served as a fortification moat. This area was an important
part of the town, concentrating the economic activities that required water use. The mill
race was dried and filled during the 2nd half of the 20th century [53].

In our research, we examined the potential of the remnants of the mill race corridor for
urban regeneration strategies. The research included archival research to identify the route
of the historical mill race according to historical sources and on-site research to survey
the current state of the mill race corridor in the current urban structure as a basis for the
evaluation of its potential for urban regeneration strategies.

2.2. Methodological Steps of the Research
The research consisted of 3 methodological steps:

1. Identification of the route of the mill race corridor from historical sources;

2. Survey and analysis of the current state of the mill race corridor in the current urban
structure;

3. Evaluation of the potential of the mill race corridor for urban regeneration strategies—
formulation of ideas for its possible use and recommendations for practice.

2.2.1. Identification of the Mill Race Corridor from Historical Sources

The first step of the research was the identification of the route of the mill race corridor
from historical sources, in different historical periods. This first stage aimed to find out
the gradual transformations of the mill race corridor in Podolinec in the past. In this
step, primarily historical maps were used, but also literary and visual sources (archival
documents, historical engravings, historical photographs).

The important sources were the military maps of the Habsburg Empire and historical
cadastral maps: the First Military Survey of Konigreich Ungarn (1782-1785), the Second
Military Survey of Hungary (1819-1869), the Third Military Survey of the Habsburg Empire
(1869-1887), and maps of the original cadastral record from 1871 (reambulated in the 1930s).
Other map sources from later periods included topographic maps 1:25,000 (1955), 1:5000
(1958), 1:10,000 (1964), and 1:10,000 (approx. 1990). Online available map sources for
Arcanum maps were used. This stage of the research was based on research in the Central
Archive of Geodesy and Cartography and Cadastre of the Slovak Republic (UAGK), in
archival sources of the State Archive in PreSov, including its workplaces, in municipal
archives, and the Archive of the Monuments Board of the Slovak Republic and archives of
its regional offices.

The research was also based on sources from the local community, local monographs,
historical photographs, postcards, as well as stories and memories shared by local interest
groups, e.g., on social networks.

2.2.2. Survey and Analysis of the Current State of the Mill Race Corridor in the Current
Urban Structure

In the second step of the research, the state of the current existence of the mill race
corridor in the urban structure of Podolinec was examined. For the verification of its current
existence in the urban structure, current map sources, cadastral maps, and orthophoto
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maps were used, available online through Geoportal, which provides a database for the
geographic information system and is part of the information system created and main-
tained by the Geodesy, Cartography, and Cadastre Authority of the Slovak Republic. The
information about the state of the current existence of the mill race corridor was collected
from the Basic Data Base for the Geographic Information System (ZBGIS). Other sources
included Mapy.cz and Google Maps with the Streetview service. Publications and articles
in the daily press, local periodicals, or posts on social networks following the current
events in the town, current land-use planning strategies, land-use planning documentation,
urban master plans, and documents on the principles of the protection of monument areas
were examined.

For the assessment and detailed analysis of the current state of the mill race corridor
in the urban structure, on-site research was crucial. During the on-site visit, the entire route
of the mill race corridor was examined and documented via photographs.

Based on the survey, the following aspects were analyzed:

degree of spatial preservation of the corridor in the urban fabric;
degree of preservation of the technical objects along the corridor (e.g., mills, weirs,
modifications of banks, etc.);

e legibility and ownership of corridor parcels in the parcel fabric of the current cadastral
record;

e current and planned functional uses along the corridor in the urban fabric.

The analyses of these aspects are important for the purposes of evaluating the var-
ious possibilities of using the mill race corridor and its potential for urban regeneration
strategies.

2.2.3. Evaluation of the Potential of the Mill Race Corridor for Urban
Regeneration Strategies

The corridor of the mill race in Podolinec, which was analyzed in the previous stage
in terms of the degree of its preservation, the preservation of technical objects, the nature of
ownership relations, and the conditions of the current and planned functional use in the
urban structure, was in this stage evaluated in terms of its potential for various possibilities
of its use and valorization. The evaluation of its potential enabled the suggestions of concep-
tual ideas for the possible use of different parts of the mill race corridor and the formulation
of recommendations for the local government to protect and valorize this heritage.

The evaluation of the potential of the heritage of mill races for the current urban
regeneration strategies was based on the assumptions that mill races—those preserved, but
also the traces of those that have disappeared—can mean various benefits for the urban
structure and urban public spaces. These assumptions relied on the concepts of urban
green and blue infrastructure and its ecosystem services [54,55] and the concepts of heritage
interpretation and valorization [56-59]. The benefits of urban green and blue infrastructure
and its ecosystem services, including the wide range of provisioning, regulatory, and
supporting services, covering the ecological and environmental aspects up to the benefits of
cultural non-material services contributing to human well-being, are described and assessed
by a large number of publications [60-64]. The benefits generated by heritage interpretation
and valorization can be both direct and indirect, derived from the satisfaction of its direct
users and the whole community. They are of an economic and social nature, influencing the
increase in tourism, trade, and services or creating a sense of a common identity and place
attachment [65,66]. The possibilities of the application of these conceptual approaches—
the green infrastructure and the heritage interpretation and valorization approach for
formulating suggestions and conceptual ideas for the revitalization and new uses of mill
race corridors, as well as the amount and variety of the gained benefits—are mainly
influenced by the degree of the preservation of the mill race corridors. It is possible to
strengthen the green and blue infrastructure functions of the preserved mill race corridors
or their preserved fragments, which can bring multiple benefits of various types and forms
of green and blue infrastructure into the urban environment. While the continuous lines
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of mill race corridors can form greenways or biocorridors, the fragmented parts can be
used for small-scale elements of urban green and blue infrastructure, for example, rain
gardens or bioswales. When it is impossible to find tangible remnants of mill race corridors
in the urban fabric, the techniques and methods of intangible heritage interpretation can
help commemorate the extinct heritage values [48]. An overview of the potential benefits
resulting from the use and valorization of the mill race corridors, contributing to the
qualities of the urbanized environment and the quality of life in urban settlements, is given
in Figure 2.

environmental
and ecological

social and aesthetical and
recreational space forming

benefits of mill race
corridors for qualities
of urban environment

cultural and

: . energetical
historical 9

Figure 2. An overview of the possible benefits of mill race corridors for the overall quality of the
urban environment.

3. Results
3.1. Identification of the Mill Race Corridor in Podolinec from Historical Sources

The map of the First Military Survey of the Hungarian Kingdom (1782-1785) captures
the existence of the mill race in Podolinec, in the period of the end of the 18th century [67].
It shows that the mill race developed from the originally natural arm of the river Poprad.
The map shows the location of the mill and the route of the small stream flowing around the
fortifications (Figure 3). The map of the Second Military Survey of Hungary (1819-1869),
which was carried out on the territory of the current PreSov Region from 1819 to 1827 [68],
shows the mill race including the weir on the river Poprad and the mill (Figure 4). The
mill race is depicted on the map of the Third Military Survey of the Habsburg Empire
(1869-1887), which was carried out on the territory of the current PreSov Region from 1875
to 1876 [69]. The most useful source, depicting the details of the mill race corridor and
details of the mill building, including the number of wheels is the cadastral map of the
original cadastral record from 1871, reambulated in the 1930s [70]. It shows the corridor of
the mill race in its last functional form in the first half of the 20th century (Figure 5).
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Figure 3. The mill race and location of the mill (M) on the map of the First Military Survey. The mill
race developed from the originally natural arm of the river Poprad [67].

Figure 4. The mill race, location of the mill (M), and weir (W) on the river Poprad, depicted on the
map of the Second Military Survey [68].

/

Figure 5. Detail of the mill race and its branches and the building of the mill, with two wheels, on the
map of the original cadastral record from 1871, reambulated in 1930 [70] (map no. 20).
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Photographs from the period of the first half of the 20th century have also been
preserved (Figure 6).

Figure 6. View of the town from the river from the south, 1940s [53]. In the foreground, the branch of
the mill race flowing into the river Poprad is highlighted.

On the topographic map from 1955, the corridor of the mill race is depicted with a
water flow. One branch of the mill race, located near the mill and flowing into Poprad, has
disappeared [71] (Figure 7a).

Figure 7. (a) The mill race with flowing water on the topographic map from 1955 [71]. (b) On the
topographic map from 1958, the corridor of the mill race is already dry, but the building of the mill is
still preserved [72].

On the topographical map from 1958, however, the corridor of the mill race is already
without water, and the water inlet to the mill race from the river Poprad has been removed.
The mill building is still preserved [72] (Figure 7b). This situation persisted during the
1960s [73].

During the 1970s, the continuity of the corridor was disrupted by the development
of family houses built in this part of the mill race corridor [74]. During the 1980s, the mill
building was demolished and, in this part of the corridor, blocks of flats, a heating facility,
and garages were built instead (Figure 8). The part around the outlet of the mill race to the
river Poprad was filled and used for small production and warehouses [75].
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Figure 8. Development of family houses (1) and block of flats (2) in the 1970s and 1980s interrupted
the mill race corridor depicted on the Basic Topographic Map from 1990. The mill has not been
preserved [75].

3.2. Survey and Analysis of the Current State of the Mill Race Corridor in the Current
Urban Structure

The survey and analyses of the current state show that the mill race corridor is partially
preserved only in the form of fragments of parcels in the current cadastral record [76]. They
are under public, municipal, or state ownership (Figure 9). The mill, weir, inlet, and outlet
technical objects are not preserved. The public ownership and functional uses determined
by the current land use plan [77]—green spaces and civic and commercial amenities—
support the possibility of using the potential of the fragments of the corridor for urban
regeneration strategies. The principles of the protection of the monument reserve [53] also
set the requirement to preserve the corridor in the buffer zone (Figure 10) as an open space
to keep the possibility of commemorating the mill race.
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Figure 9. Corridor of the extinct mill race in Podolinec on the current cadastral map with the
location of the place of the extinct mill and fragments of parcels of the mill race corridor under public
ownership still identifiable in the current real estate cadaster.
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Figure 10. Analysis of the current ownership relations along the corridor of former mill race and
analysis of the current functional uses in the urban structure along the corridor.

The corridor of the former mill race was examined during the on-site visit, and the
accessible parts were documented via photographs (Figure 11). They capture the different
types of the environment along the route and show the spatial possibilities for applying
modifications that could commemorate the mill race and improve the quality of public
spaces (Figures 11 and 12).

Figure 11. The corridor of the extinct mill race in Podolinec on the orthophoto map [78]. The
orthophoto map allows observation of the occurrence of accompanying vegetation structures. The
places documented by photographs (1)-(6) taken during the on-site survey are marked on the map.
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Figure 12. Photos capturing different types of environments along the corridor of the extinct mill
race. The route leads from the area of the former inlet of water to the mill race (1), along the road
through the residential zone of family houses (2), through the public spaces of blocks of flats (3,4) to
the area in direct contact with the historical center of the city and monument protection zone (5,6).

3.3. Evaluation of the Potential of the Mill Race Corridor for Urban Regeneration Strategies

Based on the survey and the analyses of the current state, the three parts of the corridor
of the extinct mill race were identified, which, from the point of view of ownership relations
and the spatial and functional conditions of the urban structure, can be used for strategies
of urban regeneration:

1. the part by the river Poprad, at the former inlet to the mill race, continuing along the

Street of General Stefanik, in the neighborhood of family houses (Figure 13);

2. the part forming public spaces around the blocks of flats and along Bernoldkova Street

(Figure 14);

3.  the part in contact with the historical center of the town, south of Klastorna Street

(Figure 15).

These three parts were selected according to the analyses of the current state because
they are the parts where the fragments of parcels of the former mill race corridor are
preserved (Figure 9). These preserved fragments of parcels are under public ownership
(municipality and state). They are surrounded by public spaces also under municipal or
state ownership (Figure 10). The ownership rights are an important factor that allows the
municipality to implement new ideas for using and presenting the heritage of the mill race
corridor. The other parts along the route of the former mill race corridor are not suitable
and not usable for redesign and revitalization interventions because they are under private
ownership, built up by family houses and buildings of small industries. In these parts, the
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parcels of the former mill race corridor are not identifiable in the current cadastral record
(Figure 10).
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Figure 13. Evaluation of the urban regeneration potential and recommendations for the first part
of the former mill race corridor by the river Poprad and along the Street of General Stefanik in the
neighborhood of family houses.
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Figure 14. Evaluation of the potential and recommendations for the public spaces around the blocks
of flats and along Bernoldkova Street.
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Make the space more
attractive and use it for
rainwater retention, or in
the form of a community
garden, remind the mill race
with an information board.

Recommendationsfor the
space of the former mill race
in contact with the historical
core of the city:

. 3

Recommendationsfor the
space of the former mill race
in contact with the historical
core of the city:

Landscaping in the form of
low planting to preserve the
view.

Figure 15. Evaluation of the potential and recommendations for the part in contact with the historical
center of the town, south of Klastorna Street.

For the three selected parts, recommendations were developed for the different possi-
bilities of using the hidden potential of the heritage of the mill race, which could contribute
to the urban regeneration strategies and the quality of public space improvement. The
on-site investigation and photographs (Figure 12) document that the public spaces today
are of low quality, do not offer a diversity of uses, and do not encourage people to meet and
interact, socialize, rest, play, or participate in sports. The conceptual ideas for redesigning
these public spaces (Figures 13-15) suggest possibilities for how to increase their quality
and attractiveness, diversity of uses, place attachment, and local identity through valorizing
the heritage of the former mill race corridor and implementing the current approaches of
green and blue infrastructure planning. The conceptual ideas and recommendations reflect
the specific conditions of the surrounding urban setting, land-use plan, and monument
protection requirements and try to offer a variety of uses that could respond to the com-
munity’s needs. The suggestion of various possibilities and variety of options can serve
as a preliminary starting point for discussions and participatory processes with the local
community, informing about the existence of the mill race heritage and stimulating the
imagination of the possibilities of how to present or interpret the heritage in public spaces.
Discussion and participation can verify the expectations and needs of the community,
affirm their shared rights to the public spaces, and serve as a base for design guidelines
and planning criteria or for preparing architectural design competitions for implementing
these ideas.

3.3.1. Evaluation of the Potential and Recommendations for the Part by the River Poprad,
at the Former Inlet, and Along the Street of General Stefanik

The recommendation for the site by the river Poprad, near the place of the former weir
and inlet of water to the former mill race, is to preserve the biocorridor along the river,
support the natural character of the area, create a pedestrian and cycle path, or a rest area,
with a reminder of the mill race history. Along the Street of General Stefanik, it is possible
to commemorate the route of the mill race in the form of a vegetated bioswale for soaking
up rainwater and being planted with native plants supporting biodiversity (Figure 13).
These design ideas could contribute to the urban regeneration strategies by valorizing the
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mill race heritage, strengthening the ecosystem services of green and blue infrastructure,
and supporting the greenway walking and cycling connections and recreation activities.

3.3.2. Evaluation of the Potential and Recommendations for the Public Spaces around the
Blocks of Flats and Along Bernolakova Street

The currently neglected and unused public spaces around the block of flats on
Bernolakova Street need transformation to create an attractive relaxation and recreation
area for residents, equipped with a children’s playground, benches, or other elements
according to the residents’ needs. The recommendation for the revitalization is to remind
people of the mill race, for example, in the form of a rain garden, for the rainwater retention
from the roofs of apartment buildings and garages. For the design of the public spaces
around the block of flats, usually, typified products of children’s playgrounds, benches,
and outdoor equipment are used. The mill race presentation in the space can strengthen
the specific identity of the place and the sense of the inhabitants” place attachment.

The presentation of the mill race along Bernolakova Street, following the corridor
of the former mill race towards the historical center, can be made more attractive with
accompanying planted bioswale. Also in this part of the corridor of the former mill race, it
is possible to check the possibilities for creating a cycle path (Figure 14).

3.3.3. Evaluation of the Potential and Recommendations for the Part in Contact with the
Historical Center of the Town, South of Klastorna Street

In contact with the historical core of the town, the corridor of the extinct mill race is
preserved in the form of an open green space, with exceptional space-forming qualities and
views. It is necessary to preserve this open space and not to build it up, in order to preserve
the views towards the historical center. It is suitable to maintain the use of the space via
current forms of community gardens, with low plantings. It is also possible to consider the
return of water to the corridor, for example, in the form of rainwater retention. Since the
area is located near the historical center visited by tourists, it would be suitable to remind
them of the nonexistent mill race via an information board (Figure 15).

The Principles of the Protection of the Monument Zone also set out the demand to
protect and not build up this open space to preserve the possibilities of reminding people
of the heritage of the mill race. Unfortunately, this significant location cannot be connected
with the river in continuation along the route of the former mill race to the place of the
outlet. This part of the corridor was sold to a private owner and built up in the past period
when the municipality and community were unaware of the values of the mill race heritage.

4. Discussion

The evaluation of the potential of the heritage of the mill races for the current urban
regeneration strategies is based on the assumptions that the mill races—those preserved,
but also the traces of those that have disappeared—can mean various important benefits
for the urban structure and urban public spaces: environmental and ecological, social and
recreational, cultural-historical, esthetical and space-forming, or energetic. The amount
and variety of these benefits are mainly influenced by the degree of preservation of the mill
races and their corridors.

The mill races preserved with the flow of water represent a valuable cultural and
technical heritage, important elements of the green and blue infrastructure forming green
corridors, greenways, cycling and walking tracks, connecting urban settlements with the
landscape, and providing recreational opportunities, or in some cases, also sources of elec-
tric energy provision. The revitalization of the mill races, and opening and daylighting their
covered parts offer great potential for the urban regeneration strategies. Many examples
from the small towns in the neighboring regions show the values of the mill races and
the contributions of their revitalization to the urban regeneration strategies. In Litovel
(Czech Republic), called “Moravian Venice,” the mill race flowing through the main square
and under the town hall tower is the main attraction of the town [79]. The revitalization
and restoration of the ecological functions and water quality in the mill races in Prostéjov
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and Chrudim (Czech Republic) were highly appreciated by the residents [80]. In Slovakia,
long-term efforts are underway to revitalize the mill race in KoSice [81].

The case of Podolinec studied in this research represents an example of the extinct
mill race, preserved only in the form of the dry and filled fragments of its corridor. Several
studies and successful implementations show the possibilities of and approaches to how
to reuse and valorize the remnants of the mill race corridors in the urban regeneration
strategies [37,46,47,82,83]. In the cases where the mill races have been preserved only in the
form of dry corridors and their fragments, it is possible to check the possibilities of reviving
the water, as in the case of Plzen [46], or options of creating greenways and green walking
and cycling routes, as, for example, in the cases of Vel'’ky Saris or Presov (Slovakia) [47,82].
The preserved parts of the spatial corridors of the former mill races, with accompanying
vegetation, can form lines of biocorridors and a green skeleton of connections of the urban
environment with the landscape. The relics of mills and technical objects carry cultural
heritage values and can be presented in various forms along cycling or walking routes [37].
When only some parts or fragments of the spatial corridor of the former races are preserved,
it is possible to verify their use for the small elements of green and blue infrastructure [83],
for example, for rainwater retention. The fragments of the corridors of the former mill races
can be presented in public spaces as elements that make the space attractive and recall
its memory, cultural-historical, and technical values, as, for example, in the study of the
courtyard of Krnov Castle [83].

These approaches inspired the examination of the mill race corridor in Podolinec and
its potential for new uses, which could contribute to the urban regeneration strategies. The
research results show that the fragments of the corridor of the extinct mill race are still
identifiable in the urban fabric of Podolinec and the cadaster, and they are under public
ownership. The research also shows that the evaluation of the possibilities of new uses of
fragments needs to assess and reflect the specifics of the individual spatial and functional
characteristics of the site and the surrounding urban landscape setting. While in the first
part of the corridor, the natural character of the riverbank site supports recommendations
to strengthen the biocorridor and greenway functions, in the second part around the block
of flats, the emphasis is placed on using the mill race corridor to support the identity
of active and attractive public spaces for residents, with the application of the current
trends of rainwater retention. The recommendations for the third part reflect the specifics
of the protected monument zone, with expected visits by tourists. The approach of the
return of water in modified forms of water retention and the approach of heritage values’
presentation and interpretation, which resonate in the proposed recommendations for
all the parts of the former mill race, are based on the concepts of contributions of urban
green and blue infrastructure and heritage valorization [54-59] to the urban regeneration
strategies. The option of the regeneration of water flow is not recommended. The analyses
show that the conditions of the current state of the mill race corridor in the urban fabric
do not allow this option. When evaluating the benefits of mill races and issues of their
regeneration, it is necessary to discuss the aspects of their impacts on the fluvial system of
the water courses and aquatic organisms. Small dams and weirs used to divert and regulate
the flow change the streambed and the inorganic and organic material transfer, and can act
as a migration barrier for fish. The functional mill races need professional care for their
flows and their maintenance is necessary, as well as regular revitalization interventions to
improve their ecosystem functions.

The research tries to contribute to the raising of awareness about the values of the mill
races and their corridors and the possibilities of their use in accordance with contemporary
needs. Historically, the mill races in towns were mostly located on the edge of the urban
structure, in industrial zones, and in the recent past, they were not the object of protection
or valued for their values. The research results, acquainting the citizens of Podolinec with
the races, many of whom do not know about the historical heritage of the mill race, could
initiate discussions and participatory processes on how to use this heritage and improve the
quality of the public spaces. The research can serve as an example for other municipalities
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to consider the potential of the mill race corridors, their spatial protection and preservation
for possible public uses, and avoid the thoughtless sales of their parts as in the case of
Podolinec or Presov.

Many communities have become aware of the values that they have lost due to
the disappearance of the mill races, and they try to remember this heritage in different
ways [34,35]. In some cases, only the names and routes of streets remind people of the
corridors of the mill races (Mill Street, Tannery Street, etc.). Even when the remnants of
the mill race corridors have been built over, it is still possible to remember their heritage
through presentation and interpretation in various forms, tangible or intangible, including
virtual applications that educate about the lost cultural heritage [48,84].

5. Conclusions

The mill races are evidence of the civilizational and technical development and belong
to a diverse and rich cultural heritage including their material and immaterial forms. The
research draws attention to the potential of the former mill race corridors to improve the
quality and attractiveness of urban public spaces, create pedestrian and cycling connec-
tions and greenways, and be significant elements of green and blue infrastructure, which
is becoming a meaningful requirement in the context of the adaptation of the urban en-
vironment to climate change. The research contributes to the considerations of how to
preserve the fragments or the cultural footprint of the mill races and how to present and
use them, including their extinct and intangible values. The evaluation of the potential of
the heritage of the mill races creates possibilities for the formulation of conceptual ideas
and recommendations for local governments, how to protect and valorize this heritage,
and how to use it in urban regeneration strategies.

The shortcomings of this study are that the research focused only on the case of one
mill race. The research of several cases would allow a deeper insight into the issue, and the
methodological approach, applied to the assessment of the current state and the possibilities
of the use of the mill race corridor, was only from the perspective of architecture and urban
and landscape planning, and aimed at evaluating the spatial and functional prerequisites
for the use of the corridor in the urban structure. Further studies would benefit from
the research on several cases, including cases with the assessment of the possibilities of
restoring the water flow, and with applications of the interdisciplinary aspects of evaluation.
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