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1. General characterization of Bydgoszgg 2 NHzZ Cdzy OG A2yl f ! NblFy ! NBI

Administrativelocation

The Kuyaviag Pomeranian voivodeship is one of 16 Polish voivodeships, located in theasortital

part of the country (Fig. 1a). It covers an ared®071.34 YuX ¢ KA OK NBLINBaSyda p
territory. In the northsouth direction it stretches over the length of 1kh. In the eastvest direction

0KS @2A02RSakmllIQa NI y3IS Aa wmcy

Fig. 1. Location of the KuyavianPomeranian voivodeshifn Poland (a) together with its topography (b)

Geographical location

According to the geographic regionalization, this region is located centrally in the northern part of
Poland, on both banks of the Vistula river, in its lower reaches. It is located between the Pomeranian

and Masurian Lakelands. The entire area of the KiayePomeranian voivodeship is located in the
@2dzy3 It FOALE fFyRaOlILIST &aKFLISR Ay GKS . FfdA0 13
flowing within the macreNBS 3 A 2 Y ¢EBerswalddlPizylacial Valley, and below the lower Vistula

bend ¢ in the Lower Vistula Valley. The depression occupied by the Vistula river is surrounded by
moraine uplands, characterized by great diversity of terrain, the presence of hills and numerous glacial

lakes. They are located in macroregions: SeRtimeranian L1 St I YR Oy 2NI K- 6Saio =
520N @zZa1AS [1StFYR O0y2NIK SI&adoX DNBFGIGSNI t 2€ Iy
smaller mesoregions. The morphology of the Kuyagif®®omeranian region is clearly differentiated

(Fig. 1b). In Kuyavia thesiare flat and undulating moraine plains, while in the north and east of the
voivodeshipg hilly areas. The most diversified in terms of morphology is the redhtern part, where

there are considerable land denivelations, terminal moraine ridges, esa@rses and deeply indented

subglacial channels (e.g. Byszewskie Lakes Tunnel Valley). The north part of the voivodeship is covered

by a sandy glacial plain of the Tuchola Forest, diversified with numerous lakes. The voivodeship has

one of the greatest Pah areas of inland dunes, covered by the BydgoBaeczst(Fig. 2) Aunique

creation of nature is also the Lower Vistula Valley, which is a kind of a threshold in the lakeland uplands.
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In the vicinity of Bydgoszcz it begins with the Fordon Vistula Gangan the slopes of the valley there i
FNB L FO0Sa ¢AiK Ol @Sa o.lallx Yi2y246F3> t2R 2 ASNJ

TheKuyaviarn; Pomeraniarregionis lowland Although it has a very diverse area of land, which is the

result of the last glaciation and the subsequent geomorphiglagorocesses. Legal protection covered

a large part of the surface of the region, creating the most valuable areas: parks (Tucholski, Wdecki,
YNI 2852481 A% . NRRYWROIOA NAE D5 NI WA RARILE | yalAZ - / KSUYA
2 52001 6 a1 reserfes (¢ObygNIS NP L2 f 81 AS 2F [S2y 2801 s50126:
AdSd adlridSte 2r1a Ay b23aFd FYR .ND1sg yR {(2YyS
nature and landscape, ecological areas and Natura 2000 areas.
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Fig. 2. Legallprotected areas in Kuyaviaf?Pomeranian regior(Statistical Office in Bydgoszcz, 2015)

Administrative structure

The Kuyaviag Pomeranian voivodeship is the "1@argest in Poland. This area is inhabited by 2.085

million people, which is 5.4% in the national scale [@ah The degree of urbanization of this area is

61.1%, the voivodeship is divided into 25 poviats with 4 major cities, i.e. Bydgosz¢ho(@&ad

OAGAT Sy & 0EK 20@ENH¥ZR 0631 N26UK22Q0g8H oySR 0 o w/vitbouSaNdizREfiskare&k T 6 e
includes 144 municipalitieg both urban and rural.The population density in the region is 116
people/kn?. This region has a GDP per capita below the nati@mverage (82%) and higher
unemployment also against national.
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Average employmenin the business sectan the KuyaviasPomeranian voivodeshiip August 2016
reached the level 0247.8 thousand people, i.e. 2.4% higher than last year (against a gréuitth%

in August 2015). The registered unemployment rate amounted to 11.9%, i.e. 1.2 percentage points less
than last year (Fig. 3). At the end of August 2016 the number of unemployed registered in labor offices
of the KuyaviafPomeranian voivodeshigmourted to 95.6 thousand persons and was 9.8 thousand

people less than in August 2015 (9.3%) and 0.9 thousand persons less (about 0 9%) than in July 2016
(Statistical Office in Bydgoszcz, 2016).

Table 1. Basic statistical data for the KuyaviaPomeranian vivodeship

Area 17,971341 Y ®&.7%of Poland)
Number of citizens: 2.085 nillion people(5.4%o0f Poknd)
Population density 116 peoplekm?

Unemployment rate 11.5%(at 8.5%in Pohlnd)

Gross domestic produ¢GDP): 16,835min € (4.5% Pand)
GDP pecapita 8,052¢/person (82% of thePolishaverage, 56%f the EU average

The registered unemployment rate the KuyaviasPomeranian Voivodeshai the end of August 2016
stood at 11.9% (in the country was lower by 3.4 percent. p.). In relation to August 2015 was lower than
1.2 percent. p., as compared to July 2016 lower than 0.1 perceituyaviarPomeranianwvas still

among the provinces with he highest unemployment rate, soon after the WariMazury
voivodeship(13.9%).
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Fig. 3. The unemployment rate in the Kuyaviddomeranian VoivodeshigStatistical Office in Bydgoszcz, 2015)

Inthe KuyaviarPomeranianvoivodeshipo poviatswith the highest unemployment rate in June 2016
GSNBE RAAGNROGAY fALY26al1A OHMOM: FAFLAYAlL HAOE
lo2dzi ft2¢6Sad .eR3I2a1 O1 opodm> | 3 Ay aburing theygead, |y
the unemployment rate decreased in g@lbviats to the greatest extent in the districts of: Golub
520NJ @82 606& odn LISNOSydd LIDoa). Inyugust/2&KL6fpovigtabord 6 & H P
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offices registered 11.1 thousand uneioyed people, i.e. 5.4% less than the year before and 1.9%
more than in July 2016 (Statistical Office in Bydgoszcz, 2016).
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Fig. 4. The unemployment rate in the KuyaviaRomeranian Voivodeship (2) a (Statistical Office in
Bydgoszcz, 2015evenue of poviats and cities with poviat status budgelp

Comparison ofiving standardss often made on the basis of GDP per capitashows in monetary
value as the region is rich in comparison with oth@&isat basiéndicatordoes not say muchbout the
distribution of income within one region and does not provide information on-mametary factors

that could significantly affect the quality of life of the population. On the one hand, the uneven
distribution of income can be an incentive for pegpb ensure that mending their situation through
work, innovation or acquiring new skills. On the other hand, such income inequalities are often
perceived as associated with crime, poverty and social exclusion. Therpfesgnteddiversity of
income budetsof poviatsand cities with poviat status (Fig. 4b). The highest valbe®uslyare noted

for the largest cities ithe Kuyaviat 2 YSNI yA Ly NBIA2yY . &R3I2a1 013 ¢21
than 1150 PLN per capita, while the lowest unemploymerg.rat

Analyzing data on the structure of society can be seen exhibiting the standard of living in major cities
of the KuyaviarPomeranian voivodeshipe. With a low unemployment rate and highest income, it is
worth noting that most of the residents are empla/eutside the agricultural and industrial (including
construction). The following is a variation of employment in the various activities of the market (Fig. 5)
on the background ahe voivodeship

Part of the Kuyaviaffomeranian voivodeship, due to itsle in the settlement system of the country

and the socieeconomic development of the entire country, acquired the status of a Functional Urban

Area (polMOF).¢ KS aLJ GAFf dzyAlG 2F Rdz2LI2fe& OKFNIOGSNI Aa

consistingofi 52 O2NB OSYdiSNE FyR Iy 2dziSNIT2yS o6YF Ol YI
|.

2016) (Fige).. @ R32 a1 Ol YR ¢2NM¥zZ LXIF& | aLlSOALf NRtS 27
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of the Governor and Marshal, respectively), they act as mamagt centers, have the greatest
economical, educational and cultural potential and they also play symbolic functions. These cities are
characterized by different socieconomic character and the development of regional and
transregional functions prove$at although in some aspects they are complementary centers, only
together they can create agglomeration with a strong potential. The total potential of both cities in
respect of regional functions puts such perceived bipolar system at thepdsition h the country.
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Fig.5. Avariation of employment in the various activities of the market
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areas, social aspects (progressive ageing of urban population, with simultaneous decrease in the
number of population in cities caused by the migration to suburban areas), drawbacks of theitgner

transport system of the citie@inefficiency of transport systems, undetermined transit issue, lack of

sections of connecting roads and assuring correct functioning of urban transport systems), insufficient
transport connections with other regional centers withémd outside the county. Therefore, the

LINPOot Sya 2F . e&8R3I2a1 01 FyR ¢2NMzZ RS@St2LIYSyld O2yy
the position of those cities among the European regional centers.

o}

Administratively, the Bydgoszez¢ 2 NHzZ Fdzy OG A 2y I f edaNAI rfunidiphlies, A a
2al Ol

AyOfdzZRAy3d H O2NBa TFT2NX¥YSR o6& GKS OAGASa . e&R3
the MOF (Tale 2). The surface area is 3,199 %with the total number of783housand residents,
including 568 thousand in the two major cities and 218 thousand in the outer zone (acc. to RMRR,
2012).

Table 2. Basic administrative data of the Bydgosz@z2 NHzZ Cdzy O A FKadzmarek &tBI2013) | NB |

NO. OFMUNICIPALITIES AREAKM?] NUMBER OF REGISTERESIDENTS
MAJOR CITY [THOUSAND
TotAL  (GoRE  OUTERZONE TOTAL CorRE  OUTER ZONE  TOTAL GoRE ~ OUTER ZONE
BybGoszcz 11 1 10 2,069 176 1,893 504 363 141
Thw! c 8 1 7 1,130 116 1,015 281 205 77
B-TMOF 19 2 17 3,199 292 2,908 785 568 218
MEAN FOR/8
MOFIN 17 - 15 1,793 237 1531 783 533 249
PoLAND

After 2013 the functional urban area was increased to the total number of 23 municipalities, i.e.:
.8R3A241T 01T X ¢2NHZXI . A0S . 020Gl / KSUOYdIl 6dzNDBly Yd:
5NONRGI [/ KSOYAZAallZ 520NORSIYRPNRYDETS Vashi &gz t
bF{02 yIFIR b20GSOANTI b2gl 2AST 2ASEt1FIXT hoNRg2ZI ha
bASall 611 | y RThasEursemth&te arealisSnhdbitedbby 853,007 residents (40.8% of the
G2AP2RESARREOYE aKP ¢KS OAGASa . e&R3I2a1 01 IyR ¢2NHzZ
entire area. The population density of the functional area is 228 peopfe/km

{dzodzNB Yy YdzyAOALI fAGASE 2F . @&R3I2a1 01 | yR ¢2NUzZ
entire voivodeship, spatially and functionally strictly connected to both cities. These connections are
longterm and solid, and were formed as a result oé thevelopment of the core cities and the-co

occurring sukdzND | YA T FGA 2y LINRPOS&aasx AyOftdzZRAYy3I |Y2y3d 26K
beyond their administrative borders. The relations of suburban municipalities with the cities Bydgoszcz

I Y R ¢ 2 based onlth&eryday activity of their residents and have very diverse character: social,
economic, administrative, etc.. They are expressed by, among others, increase in the number of
residents of suburban municipalities, enterprise developmémireasa construction traffic in the

field of housing developmentor large share of eveig @ O2YYdziSNA (2 . @&R3I2a
(KPBPPIR, 2016)
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¢KS INBF 2F adzodzNBly YdzyAOALI fAGASAa 2F . e&R3Iz2al Ol
exceptional dynmics of the occurring socieconomic processes, evidencing the development of

spatial structures that are completely different from the typical rural areas, but also different from the
traditional urban structure. From the viewpoint of spatial managemarthie voivodeship, suburban

f2ySa 2F . &R3I241 01 IyR ¢2NHzZ | NB OKI N} OGSNAT SR
mentioned suburbanization processes. These processes affected the character of settlement, land use,
infrastructure developmentas well as the quality and cost of residency. Unfortunately, they also
generate a number of unfavorable effects to the natural environment, spatial order, quality of living

for the residents; suburban urbanization processes are identified as being arttgain problems

of the voivodeship management. One of unfavorable aspects of suburban urbanization is scattered

' YR & aLINB I Rénewly SdsignedSbyillifigé are often situated in areas lacking social and
technical infrastructure, which contradictise idea of rational spatiahanagementKPBPPIR, 2016)

¢tKS OAlGASa .@8R3I2a1T 01 YR ¢2NHZ YR GKSANI AYLI O
0KS @2A02RSaKALIQA NBaA R Sgiomizal petenyal abfity th pfobiddnd i NJHzO G d
absorb modern technologies. It is the space for the development of specialized activities with inter
regional or even international range. The concentration of population and management creates

a chance for further development of the potential of fions with interregional and international

character, and therefore for shaping the potential of cities as their elements of a network metropolis.
Relatively large potential with perspectives of further increase and the location in the network of
construged or modernized roads of the highest ranks, as well as the presence of the airport, show real
predispositions of this area for functioning within the network of European metropolises. One of the

most important facts is that the potential of both citieaswery large impact on the recognition of the

prestige and image of both individual cities as capital centers, and evidences the position and
attractiveness of the entire voivodeship as compared to other regikR8PPIR, 2016)

When considering the admistrative structure of the Bydgosz¢z2 NHzZ2 Fdzy Ol A2yl | NBI X
be also paid toSolec Kujawski. It is an urbamral municipality in the Kuyaviag Pomeranian
voivodeship, in the Bydgoszcz poviaeat of the municipality is the town Solec Kugéi. At the same

time it is a town in the central part of the Bydgosz@z2 NHzZ Fdzy QU A 2yl f dz2NB Iy I NB
in the poviat. It is located on the right bank of the Vistula, at a distance of 20 km from Bydgoszcz (west)
and35] Y FTNRY ) dNbemationd koad No. 10. The municipality covers an area of 175.35

km?, inhabited by 16 thousand residents. These values represent 12.6% of the entire area and 15.1%

of population of the Bydgoszcz poviat. The Solec Kujawski municipality is chaeattsy the greatest

forestation in the poviat and in the Kuyavi@®omeranian voivodeship. Arable land covers 16.35 % and
industrial areas cover 2.59% of the entire municipality area. The remaining type of land represents
8.98% of the entire area. Forestweing a part of the Bydgoszcz Forest, cover 72.8% of the entire area.

The Solec Kujawski municipality also takes an important position in the perspective of enterprise
development. This is because a Regional Enterprise Center LLC was created withderts kvhich

consists of an Enterprise Incubator and an Industrial Park.

Transportinfrastructure

20K . @R3I2al1 01 YR ¢2NUzZ IINB t20FGSR o0& #MKS NRIF
¢CKS NRIR 2F (KS KAIKSAl AYLERNIIyYyOS:I NHzyyAy3 I ONR
to the south, marked as E75 and in the Polish nomenclajaeDK1. A large fragment of this road has
the class of a highway (marked as Al), whikerdmaining part is the road with G and GP parameters.
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(c) and air transport infrastructure (d)
(acc. to Internet Atlas of the KuyavigiPomeanian Voivodeship)

¢tKS a4SO2yR 1S@& NRdziS 2F (GKA& NBIA2Y A& GKS NRBIR
FY2y3a 2G0KSNBRXI .@&8R3I2a1 01 6AGK t21TylFIZd {K2NI RAAL
expressway, in the Polish nomenclature markeasdhe road No. 5. Another important routes are also

GKS NBYFAYAY3 yIFGA2ylf NRFR&asz So®3d 5Y wmn FyR y
2 NP OOUF 63 @Al DYyASTy2s LYy26NROOUIS | yR ¢2NHZ (2 hf
others Inowr® Ol 6> . &8R3IA2a1T 01 YR Y2ailtAyd +2A02RS&KA]

communication of major urban centers with their immediate hinterland (Kaczmarek et al., 2013). The
timely accessibility in the Kuyavid@omeranian voivodeshipand at the sameimne in the Bydgoszez
¢ 2 NHzZ Cdzy Ol A 2by Eaf is huskibettghan ByBublic transport (Fig, 8).
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Fig.9. Timely accessibility by car accordingruunicipalities(Kaczmarek et al., 2013)

The travel time to Bydgoszcz is the shortest from the municipalities of the Bydgoszcz poviat. In most
cases, reaching the city center takes 30 minutes. On the other hand, the accessibility within 60 minutes
is charateristic for most of the poviat units bordering the country distritsimilar situation occurs in

the case of commutingtd 2 NHzZ® ¢ KS | OO0SaaAroAtAide 2F | f1 NBS
poviat to the city center is within 30 minutesig clear that the accessibility is significaratffected by

the highway. Northbound isochrones deform longitudinally.

QX

Railway lines are another important transport routes. The most important railway line is tballed
Polish Coal Trunk Line, pasin § KNP dzZ3K GKS NB3IA2Y |yR O2yySOlAy:
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country, marked as the line No. 131. The other important railway routes, passing through the core
cities of theFUAI NB | f a2Y fAYS b2d opo FTNRY t21ylFZ G2
y26NROOUI g YR ¢2NMzZE la 6Sftf Fa (GKS fAyS bz2o wm
6. 28R3I24T 0T =T ¢2NHzZ YR 2020016810 {YItfSNI t20!f
commuting (Kaczmarek et al., 2013).

Another network beig a part of the communication lines is Bydgoszcz Water Junctismettognized

asthe most valuableenvironmental resource in Bydgoszcz City. It is a set of hydrographic features of
GKS . NRI YR GKS xAaddzZ I NA JSanaland snfalfer water@anms 1 01/
in the city of Bydgoszcz and in its immediate vicinity, along with the buildings and-tegptraical

facilities and coastal buildingBydgoszcz Water Junctidorms part of the international waterways:

E70 linking the eastna west of Europe and the E40 road connecting the Baltic Sea with the Black Sea.

The Water Junction consists of connecting with each otkeweredor navigable waterways with

a total length of quays approx. 100 km. Bydgoszcz Water Junction is the link on basins of the Vistula
and the Odra rivers and furthevith the Warta river basin. It is the axis of developmenttaf spatial
arrangemenbf the city.

Bydgoszcz I. J. PademdwAirportis the 9" largest airport in Poland. Airport is located in the south
$SaiSNYy LINI 2F .e&R3I2a101 X p 1Y FTNRY GKS OAade O
From the south, east and west is surrounded by the Bydgoszcz Forg$tpanthe north bordersvith
aStitSySyida FTNRY .&8R3I2481T0TY {1 6SRSNRPg62 | yR Ds NI @
the length of the runway 2.6 knThe main destinations of flights from an airport in Bydgoszcz include

7 lines in 4 countrieErankfurt, Romériumicino, Birmingham, Dublin, Londpni  y a4 SR> 5N&aas
Weeze and Glasgow International. The seasonally are operated additional flights in 4 directions in

3 countries Burgas (Bulgaria), Dubrovnik (Croatia) and Heraklion and ZakymdersejG

Postindustrial areas in th8ydgoszcz ¢ 2 NB2ZX

A = 4 oA X

Detailed characteristics of individual brownfields of Bydgoszc2 NXzZz C| ! aSt SOGSR F2
ReSites project should be preceded by a remark that in Poland there is no official catalog of
contaminated areas, including brownfields. Such actions are not taken at natioredional levein
contrast to policies in countries such as Italy or Germany. However, there are systems containing
fragmentaryinventory of contaminated areas. Unfortutedy, these data are only available for selected
administrative staff (includinGDER, General Direction of Environmental Protecti®@DEFR, Regional
Direction of Environmental Protectipnand do not represent the public domaisubsequently
describedindustrial areas were selected on the basis of the experience of officials of local units,
knowledge and researchof scientific institutions and documented strong environmental
contamination from the point of view of valuabsitesin the perspective of givinthem new utility
functions.

¢KS a¥%l OKSY¢ /| KSYA Onefof the bldlegt dnd at the sardeRimelardesd ih Foland,

I KSYAOLI t t f | yEig. 1) Ydddiis8atively iwv{odateddin the KuyavigrPomeranian
voivodeship, Bydgoszppviat, within the borders of the borough City of Bydgoszcz. It is located in the
south-eastern part of the city, at a distance of approximately 7 km from the center. In the aspect of
geographic regionalization, the Chemical Plant is located in the CE&nitr@bean Plain province, South
FEGAO [ F1 St YR &dzo LINE @ Ehedvaile Gfacia) Wil Bnd i theSoredyisn (1 K S
2F GUKS ¢2NUzZ .l &aAy OY2YRNIO(AZ HAngpOEI gKAOK A& |
the studied region.
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The discussed study area has a surface of approximately 2,000 ha. Currently, a number of independent
SydArAdArsSa KIFI@S GKSANI 2FFAOSa Ay GKS FNBF 200dzLA S
often they lease buildings, which at their expense hagerbadjusted to conduct various business

activities. These entities have separate contracts for the supply of energy, water and discharge of
sewage to the sewerage system. Some of the business operators purchased the grounds with buildings
where they operte from the Chemical Plant. Therefore, in this papertheteimNB I 2 F G KS & %I
Chemical Plant is a historic and conventional term, referring to the area occupied by the Chemical Plant

in Bydgoszcz before the year 1992. The entire area hasibeleiaed inthe preliminary studies due to

the high potential risk to the soil and water environment.

Figlod ¢ KS 6%l OKSYE |/ KSYA Otefe vievi(sowcsd: Adegtia Gaz&a 2 1 OT = 0 A |

Factory d railway sleepers preservation in Solec Kujawdiownfield in Solec Kujawski is the area of
F2NYSNI a¢KS {0F0S 9YGSNIINRAAS 2F wl Af gl & tojwi SSLISNA
at 2 Kujawska Street. The area in question covers 16.44 hectaretlf-ifhe area is located in the
YSAIKO2NK22R 2F | Ydz GAFF YAt & K2dzaAy3a SaidlasSz av
of Sport and Recreation Centre with a swimming pepbrts and entertainment haknd sports

stadium.

The area was in continuous industrial use from the end of the 19th centiggding to a steadily

increasing contamination by a type of strongly harmful waterproofing oil (creosote). In 2001, the
production of sleepers was ended, but the area degradethéurafter the sale to private investors. All

buildings and installations were destroyed, leftover creosote was poured away onto the ground and

oil residues were put on fire (Fi§j2). Strong contamination of the area with groups of compounds

PAH, BTEX amhenolsprevented even an industrizk-development.Due to the size and strategic

position of the area in the central part of the citauthorities of Solec have decided to purchase the

land and remediate it. The land was purchased in 2008, and antiefeemediation project was
developedin201t nmu ® / 2y OSLJidz2l t RSaAA3IY 2F aAy aritdz YSi

In the recent period (2032016) the areawas subjected toremediation of soil andpartially
groundwaterdue tothe work of ca¥ Ay I YOAYy 3 FNRY 9! Fdzy Ra OhLISNI (A2
YR 9y @A NRY Y Seyrih @rid dpurifyiffg imrkidred i& &ill undergoes a bioremediation








































































































































































