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ABSTRACT

The paper discusses the status of water supply and sanitation infrastructure in Opole County (poviat) on the basis
of results of a survey conducted in 2016 and official statistical data. Opole County is located in the northwestern
part of the Lubelskie Voivodeship, Poland, and covers an area of 810 km?. It comprises five rural communes:
Chodel, Jozefow nad Wista, Karczmiska, Laziska and Wilkoéw, and two urban-rural communes: Opole Lubelskie
and Poniatowa. On average, 89.5% of the County’s inhabitants have access to a mains water supply network, but
only 32.8% are connected to a centralized sewerage system. In almost all of the County’s communes, there is a
disproportion in coverage between the water supply and sewerage networks. The water supply coverage for the
individual communes ranges between 88.9-99.6%, while the sanitation coverage level does not exceed 20%. One
exception is the commune of Poniatowa, where the disproportion is negligible, with 87.7% of the inhabitants
having access to running water and 73.3% to sanitation services. In 2016, Opole County had eight centralized
wastewater treatment plants with a total capacity of approximately 8,470 m*/d. According to the survey data, there
were 6,946 cesspools in the County in 2016. In the future, they should be replaced with highly efficient domestic
wastewater treatment plants. In 2016, there were 84 on-site domestic wastewater treatment plants in Opole County.
However, they were all systems with a drainfield, a technology that poses a huge threat to the soil and water envi-
ronments. The present study shows there is a great need for investment in expanding the sanitation infrastructure
and replacing the existing cesspools.
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INTRODUCTION

One of the main factors that determine proper
functioning and development of settlements is the
level of development of their utility infrastruc-
ture (Obarska Pempkowiak et al. 2015; Pawetek
2016). The level of provision of infrastructure af-
fects the quality of life of residents, but also has
an impact on the direction and pace of develop-
ment of local economies. At the same time, the
development of infrastructure has an influence
on the quality of the natural environment. Two
basic elements of utility infrastructure are the
water supply and sewerage systems, which are
designed to provide all residents in a given area
with adequate sanitation and living conditions.

It is important that the water supply and sewer-
age networks are continuously expanded, if only
because of the constantly changing size and age
structure of the population, constant development
of entrepreneurship, as well as the development
of other functions related to land development.
An important factor that has spurred the develop-
ment of water supply and sanitation networks in
Poland in the recent years has been the accession
to the European Union. As an EU member state,
Poland is required to harmonize its law with that
of the EU, including regulations regarding util-
ity infrastructure. In the Accession Treaty, Poland
committed itself to equipping agglomerations
of less than 2,000 Population Equivalent (PE)
with centralized wastewater treatment plants and
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sewerage systems, as well as to improve the qual-
ity of mains drinking water. In addition, the pro-
visions of the Water Framework Directive have
been transposed to national law, mainly through
the Water Law Act with executive orders, the Act
on Collective Water Supply and Collective Sew-
erage Piping, and the Environmental Protection
Act. One of the basic principles set out in the Wa-
ter Law Act is that problems related to the sup-
ply of potable water to people and the disposal
and treatment of wastewater should be handled
concurrently (Journal of Laws of the Republic
of Poland 2001 No. 115 item 1229). This applies
above all to rural areas, where water supply and
sanitation infrastructure coverage levels differ
vastly from one location to another. Wastewater
from these areas can be discharged to a central-
ized sewerage system, treated in on-site domestic
wastewater treatment plants or collected in water-
tight tanks and systematically transported by gul-
ly emptiers to a collective wastewater treatment
plant (Chmielowski 2016; Obarska-Pempkowiak
et al. 2015). There are many factors that deter-
mine which wastewater treatment option will be
used in a given area. One of them is the density
of development, which affects the possibility of
building a sewerage network. Other factors that
influence the development of utility infrastructure
include topography, investment and operating
costs, type of building development, land slopes,
and hydrogeological and hydrological conditions
(Karolinczak et al. 2015). When analyzing the
development of the sanitation system in Poland,
one notices a clear increase in the number of us-
ers. In 2002, 56.7% of the population was con-
nected to sewers, a figure that increased to 69.6%
in 2015. In rural areas, the number of users of
the sanitation system grew from 2 million 78.5
thousand to 5 million 988 thousand people in the
years 2002-2015, which was a 188% increase
(Pawetek 2016). However, despite considerable
development, the size of the sewerage network in
relation to the demand is still very small. In ru-
ral areas, especially those with a highly dispersed
development pattern, the quantity and quality
of sanitation infrastructure can be improved by
constructing on-site domestic wastewater treat-
ment plants (Bogusz et al. 2020; J6zwiakowski
et al. 2018; Jozwiakowski et al. 2017; Micek et
al. 2018). In the years 2006-2015, the number
of on-site treatment plants in Poland increased
by 476%. An on-site domestic wastewater treat-
ment plant is an umbrella term for a variety of
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technological and technical solutions used to
treat domestic wastewater to the required quality
level (Chmielowski 2016). The efficiency of such
small sewage disposal systems is a key challenge.
Meanwhile, under the current legal regulations
regarding the construction of on-site domestic
wastewater treatment plants, the principal crite-
rion for selecting a wastewater treatment tech-
nology is the cost of purchase and assembly of a
treatment installation. As a result, most of the the
existing on-site domestic wastewater treatment
plants in Poland are the cheapest type of treatment
plant, i.e systems with a drainfield (Bogusz et al.
2020; Jozwiakowski et al. 2018; Jozwiakowski
et al. 2017; Micek et al. 2018). Many authors
believe that systems with a soakaway drainfield
area pose a serious threat to the quality of surface
waters and groundwater, and should not be used
as stand-alone wastewater treatment installations,
but only as a treatment step, to discharge biologi-
cally treated wastewater into the ground (Walc-
zowski 2013; Jozwiakowski 2012; Bugajski et al.
2017; Jucherski and Walczowski 2001). A long-
term study by Jozwiakowski (2003) shows that
systems with a drainfield provide very low treat-
ment efficiencies, with maximum removal rates
of 40% for total suspended solids and 38% for
BOD, and COD.

The present article discusses the status of wa-
ter supply and sanitation infrastructure in Opole
County (poviat), Poland, based on survey data
obtained in 2016 and data from the Central Sta-
tistical Office (GUS). The survey identified the
percentage of the population connected to mains
water supply and sanitation systems, the number
of cesspools and the numbers of centralized and
off-mains domestic wastewater treatment plants.

CHARACTERISTICS OF OPOLE COUNTY

Opole County is situated in eastern Poland, in
the north-west of the Lubelskie Voivodeship (aka
Lublin Province) (Fig. 1), and covers an area of
810 km. It has a population of 60,764 people, with
amean population density of 75 people/km? (GUS
2016). Opole County borders Lublin County to
the east, Putawy County to the north, and Krasnik
County to the south. In the west, it borders two
neighbouring voivodeships. To the north-west, it
is bounded by the Counties of Zwolen and Lipsko,
which are part of the Mazowieckie Voivodeship,
and to the south-west it borders Opatow County,
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Figure 1. Map of the Lublin Province featuring the Opole Lubelskie County and its communes
(www.portalgospodarczy.eurzad.eu)

located in the Swietokrzyskie Voivodeship (Milc-
zarek et al. 2016). The economy of Opole County
is mainly based on locally sourced raw materials
and natural assets. The dominant industries are
crop processing and tourism. Both the low level
of industrialization of the County and commit-
ment to the principles of sustainable development
pushed the economic development of this area in
two directions. A first of these directions is the de-
velopment of companies in the services and pro-
duction sectors, and a second is the development
of tourism based on natural resources and active
leisure services.

Opole County is a typically agricultural area.
The crop processing industry is the main branch
of economy here. The county boasts several
large vegetable, fruit and hop processing com-
panies. Opole County comprises five rural com-
munes: Chodel, J6zeféw nad Wista, Karczmiska,
Laziska, and Wilkéw, and two urban-rural com-
munes: Opole Lubelskie and Poniatowa (Fig. 1).
The administrative seat of Opole County is the
town of Opole Lubelskie.

The commune of Chodel is an agricultural
commune located in the south-eastern part of the
County. The commune has a population of 6,682
inhabitants, who mainly live off farming. It oc-
cupies an area of 108.2 km?, 80% of which is ar-
able land and 15% is forest land. The attractive
natural environment of the valley of the river Ch-
odel is protected as part of the Chodel Protected
Landscape Area (Chodelski Obszar Chronionego
Krajobrazu). The commune’s soils are predomi-
nantly medium quality soils, with almost half of
them in the 4th soil valuation class. Fruit farming
has a dominant position in local agriculture. Most
agricultural holdings are small farms with an area

from 5 ha to 10 ha. Interesting historical monu-
ments, attractive recreational areas with a beauti-
ful artificial lake, and a good transport infrastruc-
ture create opportunities for the development of
tourism (Milczarek et al. 2016).

The commune of J6zeféw nad Wislg is situ-
ated upon the central Vistula, in the southwest-
ern part of Opole County. It occupies an area of
141 km? and has 6,721 inhabitants, residing in 34
villages. The commune of J6zefow can be called
the “Land of Orchards” as orchards occupy 2,000
ha of its area and produce about 60,000 t of fruit
each year. Horticulture and vegetable farming
are also important industries in this area. Yearly,
2,000 t raspberries, 500,000 t strawberries and
2,500 t vegetables, such as cucumbers, onions
and cabbage are produced in the commune. Here,
the Vistula has created a picturesque valley with
characteristic limestone slopes and sandy shores.
In the vicinity of Jozefow, the river is fed by three
tributaries: the rivers Wyznica, Potok Wrzelow-
iecki, and Kamienna. Part of the commune’s land

Table 1. Area and population of the communes of
Opole County

No. | Commune Commune Area (km?) Total_
type population

Opole

1 Lubelskie Urban 194 14 507

2 | Poniatowa Urban 85 14 527

3 | Chodel Rural 108.2 6 682
Joézefow

4 nad Wista Rural 141 6721

5 | Karczmiska Rural 95 5674

6 |taziska Rural 109 4 969

7 | Wilkow Rural 78 4 506

[Based on Central Statistical Office’s Local Data Bank
(BDL GUS) data for 2016]

143



Journal of Ecological Engineering Vol. 21(7), 2020

is a protected area known as the Wrzelowiec
Landscape Park (Milczarek et al. 2016).

The commune of Karczmiska is situated
in the north-west part of the County, at the junc-
tion of three subregions: The Naleczéw Plateau
(Plaskowyz Naleczowski), the Belzyce Plain
(Rownina Betzycka) and the Chodel Valley (Kot-
lina Chodelska). The commune covers an area of
95 km? and has a population of 5,674 inhabitants
living in 18 villages. The commune’s economy is
based mainly on agriculture. The main crops are
cereals, root crops, tobacco, raspberries, currants,
and strawberries, which grow well on the com-
mune’s medium-quality soils. The landscape and
climate of the commune, the vicinity of the pictur-
esque towns of Kazimierz Dolny and Nateczow
(a spa), and the location within the borders of the
Kazimierz Landscape Park (Kazimierski Park
Krajobrazowy) and in its buffer zone, all favour
the development of tourism and leisure services,
which are gaining in importance in this area (Mil-
czarek et al. 2016).

The commune of Laziska is located in the
central part of Opole County and occupies an
area of 109 km?. It is divided into 24 villages with
4,969 inhabitants. In the north, it is bounded by
the valley of the river Vistula. The whole com-
mune is a protected landscape area. Part of the
commune is situated in the Chodel Protected
Landscape Area and the remaining part is a frag-
ment of the Wrzelowiec Landscape Park. The
commune’s economy is agriculture-based (Milc-
zarek et al. 2016).

The commune of Wilkéw is situated on the
gorge of the Vistula (one of the most beautiful
gorges along the entire course of the river), on
the border between the Betzyce Plain and the Ch-
odel Valley, along the road connecting the town of
Kazimierz Dolny with Opole Lubelskie, south of
Kazimierz Dolny. It occupies an area of 78 km?.
A characteristic feature of the commune is that it
forms a network of dispersed settlements consist-
ing of 26 villages. The commune’s population is
4,506. The entire area of the commune falls with-
in the system of protected areas of the Lubelskie
Voivodeship, as part of the Kazimierz Landscape
Park, its buffer zone, and the Chodel Protected
Landscape Area (Milczarek et al. 2016).

The commune of Opole Lubelskie lies in
the western part of the Lubelskie Voivodeship.
It is the administrative seat of Opole County and
is located in the catchment area of the river Ch-
odelka in the Chodel Valley. The southern part of
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the commune is located in the Wrzelowiec Land-
scape Park, and the eastern part belongs to the
Chodel Protected Landscape Area. The commune
covers an area of 194 km? and has a population of
17,507 inhabitants residing in 43 villages (Milc-
zarek et al. 2016).

The commune of Poniatowa is situated
40 km southwest of Lublin, in the eastern part of
Opole County. It is located in the forests of the
western edge of the Chodel Valley. Part of the
town and commune of Poniatowa lies within the
Chodel Protected Landscape Area. It consists of
20 villages covering an area of 85 km?. The com-
mune has 14,527 inhabitants (Milczarek et al.
2016).

The use of the County’s waters is subject to
the provisions of the Vistula River Basin Manage-
ment Plan of October 18, 2016 and the Regulation
of the Regional Director of the Water Manage-
ment Board in Warsaw on the conditions of us-
ing the waters of the Central Vistula water region.
The Regulation has been issued to ensure good
status or good potential of the region’s waters. It
lays down requirements for the quality of surface
waters, morphological continuity of watercours-
es, groundwater abstraction, and maintaining an
intact flow regime. These requirements are geared
towards meeting the environmental objectives set
out in the Water Management Plan for surface
water bodies and groundwater bodies.

The southern part of the County, which
encompasses the catchment area of the river
Wyznica, is characterized a by a low river densi-
ty, while the central and northern parts, which lie
within the catchment area of the river Chodelka
have the densest river network in the entire Lublin
Upland (Wyzyna Lubelska). In total, the County
has 20 natural watercourses with a total length of
about 236 km. These include the rivers Chodelka,
Chodlik, Ciek Wronow, Jankéwka, Jankowka
Gorna, Jaworzanka, Karczmianka, Kowalanka,
Kozuchowka, Kraczewianka, Martwica, Podlip-
ie, Poniatowka, Stara Rzeka, Wisetka, Wrzelow-
ka, Wrzelowianka, Wyznica, and Zimowa Rzeka.
Among them, the river Chodelka is assigned to
water quality class III, and the rivers Janowka,
Karczmianka and Wyzlica are designated class
IV. Of the County’s 17 surface water bodies,
the general condition of ten is poor and at risk
of not meeting environmental objectives, while
the status of the remaining seven has been evalu-
ated as good (Milczarek et al. 2016). According
to the Vistula River Basin Management Plan,
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the basic factors affecting the quality of surface
waters are point-source and area-source releases,
mainly municipal and industrial wastewater and
pollution from agriculture (arable lands constitute
64.2% of the basin area of the Vistula) (Journal of
Laws of the Republic of Poland 2016 item 1911).
Other anthropogenic pressures that pose a threat
to water quality include leachate from uninsulat-
ed landfills and discharges of originating waters.
The occurrence and distribution of ground-
water in Opole County depends on the geological
structure and topography of the area. The most
diverse conditions of occurrence of groundwater
are found in the northern and southern parts of
the County. Groundwater in those areas is mainly
rock water originating from a fissured layered
Cretaceous aquifer. On plateaux, groundwater
is manly found in Quaternary rocks. The central
part of the County, with the river Chodelka as its
hydrological axis, has one continuous groundwa-
ter table which connects the hydraulically linked
Cretaceous, Quaternary and Alluvial aquifers.
The County’s main groundwater reservoir and
also one that contains the largest volume of wa-
ter is the Cretaceous aquifer. It is composed of
cracked chalky and limestone marls and silica
carbonate (opoka) rocks. The aquifer is replen-
ished by precipitation. Because sites with shal-
low-lying cracked chalk rocks covered with de-
tritus or sandy deposits provide good infiltration
(soaking) conditions, these waters are particularly
exposed to pollution from surface sources. The
main problem related to water management in
Opole County is the insufficiently good quality of
surface waters, resulting mainly from pollution of
the aquatic environment with municipal sewage
discharges and runoff of fertilizers from fields.

RESULTS AND DISCUSSION

The status of the water supply and sanitation
infrastructure in Opole County was determined
on the basis of the results of a survey carried out
in the Lubelskie Voivodeship in 2016. The sur-
vey data included information on the lengths of
the water supply and sewerage networks in the
individual communes, number and capacity of
centralized wastewater treatment plants of over
5 m?-d-1, and number of on-site domestic waste-
water treatment plants by type of technological
design used. In addition, official statistical data
were analyzed.

Water supply and sewerage networks

In recent years, Poland has seen a consider-
able increase in investment in public utilities
and sanitation infrastructure. In 2017, the water
supply network was 301 thousand km long, with
5.6 million buildings connected to the system.
Compared to 2015, the length of the water sup-
ply network increased as a result of construction
of new or reconstruction of old installations, by
3.100 km, while the number of connections to
buildings increased by over 97,000. The prov-
inces with the highest density of the water supply
network were the Slaskie Voivodeship 173.3 km
per 100 km? (an increase of 2.6 km per 100 km?
compared to 2015) and the Matopolskie voivode-
ship 133.3 (3.0 km per 100 km?). The Zachodnio-
pomorskie Voivodeship had the least dense water
supply network at 49.0 km per 100 km? (an in-
crease of 0.5 km per 100 km?). The length of the
operating water supply network in the Lubelskie
Voivodeship was 84.12 km per 100 km? (GUS
2017). The figures given above are a consequence
of the intensity of development of the particular
regions of the country, the level of their urban-
ization, demographic situation, and the size of
commune budgets for infrastructure investment
projects.

According to Central Statistical Office data
and my own research, in 2016, the water supply
network in Opole County was 699.9 km long and
was 5.2 km longer than in 2012. The number of
connections to residential buildings increased in
that period by 440 pcs to 13,390 pcs. (Table 2).
As new water supply networks were constructed
in Opole County, new users were connected to the
system. In 2016, the network served 5,281 more
users than it did in 2012. Water consumption per
one inhabitant had steadily increased in the years
2012-2015 to reach 28.2 m?® at the end of this
period, and then dropped in the following year
(2016) to 27.4 m® (Tab. 2). Average annual water
consumption per capita in the Lubelskie Voivode-
ship in 2016 was 28 m®. These figures show that
Opole County did not differ much in water con-
sumption from the entire Voivodeship. Currently,
in Poland, there is a noticeable decrease in the
amount of water consumed annually per person.
Households have cut down on water use as a re-
sult of an increase in tap water prices per 1 m?
and wide-scale water metering. Additionally, wa-
ter consumption rates have dropped as losses in
the water supply network have been reduced due
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Table 2. Statistical data for the water supply system of Opole County (CSO 2013; 2014; 2015; 2016; 2017)

Parameter 2012 2013 2014 2015 2016
Length of the water supply network [km] 694.7 694.7 697.2 700.2 699.9
Number of connections to residential buildings [pcs.] 12950 12982 13331 13076 13390
Volume of water supplied to households [dam?] 1483.7 1576.5 1524 1 1726.4 1665.0
Number of users [person] 50184 50819 55068 55403 55465
SP;srtceemnt;%e of population using the water supply 82.2 82.2 89.5 89.4 89.5
Water consumption per capita [m?] 23.8 254 24.7 28.2 274

to modernization of existing waterworks. Other
factors that can affect water consumption rates in-
clude whether or not apartments have bathrooms
and access to hot water, water rates in relation to
domestic income, as well as the specific habits of
users and their sense of social norms.

The commune with the largest water supply
coverage in Opole County was the rural com-
mune of J6zefow nad Wisla, in which a 89.8 km
long network supplied running water to 99.6% of
the population (Tab. 3). The water supply network
with the smallest coverage was the one operating
in Poniatowa, which had 1,590 connections and
supplied water to 12,801 people (87.7% of all res-
idents). Other communes in which a high percent-
age of the population had access to a mains water
supply system were Laziska (97.2%), Wilkow
(97.1%), and Chodel (95.7%), which is a very
good result (Tab. 3). In the light of these figures,
sustainable development of the investigated area
requires dynamic expansion of the sanitation net-
work as a component of public utility infrastruc-
ture complementary to the waterworks.

Water consumption differed from one com-
mune to the next and depended primarily on the
level of urbanization, as well as the lifestyle of
the residents. There was no significant relation-
ship between water supply coverage and water
consumption rates. For example, users in the

communes of Wilkow and Laziska, which had a
97% coverage, consumed 19.9 and 33.1 m® of wa-
ter, respectively, while the inhabitants of the com-
mune of Chodel, which had a slightly lower cov-
erage, used 574.8 m’ of water. These data, how-
ever, may not be objective, as they may include
volumes of water used for irrigation of crops or
watering of livestock. This observation seems to
be confirmed by the fact that another commune
with a high water consumption rate was Jozefow
nad Wista, which is an important horticulture
and vegetable farming center. Low water con-
sumption rates may also indicate that residents
have their own water intakes, such as deep wells,
which are still quite common in rural areas.

In 2016, the sewerage network in Poland
was over 154,000 km long, with about 3.2 mil-
lion connections to buildings. Compared to 2015,
the length of the sewerage network increased as
a result of construction of new or reconstruction
of old installations by approx. 4,300 km (2.9%)
with over 152,000 new connections (a 5% in-
crease). 58.7% of the sewerage network and
45.3% of connections were located in rural areas.
The length of the sewerage network in rural areas
increased by over 2,000 km (3.2%) compared to
2015, with over 81,000 new connections (a 6.0%
increase). In the same period, over 1,500 km of
sewage pipes were laid in cities and towns (a

Table 3. Statistical data for the water supply system of Opole County by commune

Number of Percentage of
Length of the . population con- Water
connections Number of users :
Commune water supply : ) nected to the consumption per
to residential [persons] ) . 3
network [km] - water supply inhabitant [m?]
buildings [pcs.]
network
Opole Lubelskie 157.3 3218 15668 89.5 30.4
Poniatowa 86.5 1590 12800 87.7 26.5
Chodel 110.0 1829 6500 95.7 574.8
Jozeféw nad Wistg 89.8 1923 6750 99.6 587.6
Karczmiska 79.3 1525 5200 88.9 22.3
taziska 91.4 1603 5055 97.2 33.1
Wilkow 85.9 1388 4500 97.1 19.9
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2.5% increase) and approx. 71,000 new connec-
tions were made (a 4.2% increase). The largest
increases in the total length of sewage networks
compared to 2015 were recorded in the following
voivodeships: Wielkopolskie 6.3% (6% in cities),
Lubuskie 4.5% (5.2% in cities), and Mazow-
ieckie 4.3% (2.7% in cities), and the smallest in
the Swietokrzyskie Voivodeship 1.2% (0.1% in
cities). In 2016, the densest sewerage networks
were found in the cities of two voivodeships:
Slaskie 130.4 km per 100 km? and Matopolskie
102.3 km per 100 km?. Voivodeships with the
least dense urban sewerage networks included the
Podlaskie Voivodeship 17.4 km per 100 km?* and
the Lubelskie Voivodeship 25.7 km per 100 km?
(GUS 2016).

According to the data obtained from the sur-
veys and the Central Statistical Office (2017), the
total length of the sewerage network in Opole
County in 2016 was 110.2 km (an increase of
20.4 km compared to 2012 (GUS 2013)), a figure
that had not changed since 2015. Despite an in-
crease in the number of connections (73 new con-
nections) in 2016, the number of users increased
by only three persons compared to 2015 and was
19,930 people (Tab. 4). It is also worth paying
attention to the gradual decrease in the quantity
of generated sewage from 1,170 dam? in 2014 to
996 dam® in 2016. The general decrease in the
amount of sewage discharged to sewers in the en-
tire County may have been caused by several fac-
tors, such as the reduction of water consumption

per inhabitant (greater ecological awareness), a
significant increase in water supply and sewage
disposal service prices, and introduction of me-
tering of the individual buildings.

An analysis of the data for the individual
communes of Opole County shows that the pro-
vision of sanitation services in those communes
is very poor. The urban commune of Poniatowa
is the only one with an acceptably high sanita-
tion coverage, with 73.3% of residents (10,700
people) connected to the system (Tab. 5). In this
commune, new connections were added to the
network at a much faster rate than new pipelines.
The realization of the investments can be said to
have led to the achievement of the projected eco-
logical objectives. Laziska was the County’s only
commune without a centralized sewage disposal
system. Given, that the commune had a very high
water supply coverage (97.2%), this is a very un-
favorable situation (Tab. 5). The disproportion
may be a consequence of the large dispersion
of residential buildings in the commune, which
makes investments in the sewerage network eco-
nomically unviable. In the survey, the local au-
thorities (Commune Office) did not declare their
willingness to invest in sanitation infrastructure
in the following years. The fact that the sewer-
age network served much fewer users than the
water supply system created a new type of threat
to the environment, namely, relatively small, but
numerous uncontrolled discharges of untreat-
ed wastewater to wasteland or to (often leaky)

Table 4. Statistical data for the sewerage network in Opole County for the years 2012-2016 (CSO 2013; 2014,

2015; 2016; 2017)

Parameter 2012 2013 2014 2015 2016
Length of the operating sewerage network [km] 89.8 99.9 100.8 110.2 110.2
Number of connections to residential buildings [pcs.] 1908 2096 2169 2239 2312
Volume of sewage discharged to sewers 1006 984 1170 999 996
Number of users connected to the sewerage network [persons] 19357 19798 19923 19927 19930
Table 5. Statistical data for the sewerage network of Opole County by commune
Number of Percent of Volume of sewage
Length of the . : B .
connections Number of users population discharged into
Commune sewerage network : .
km] to residential [persons] connected to the the sewerage
buildings [pcs.] sewerage network network [damq]
Opole Lubelskie 25.7 955 6050 10 498
Poniatowa 41.3 649 10700 73.3 411
Chodel 9.7 236 860 12.7 31
Jozeféw nad Wistg 3.3 127 1200 17.7 26
Karczmiska 29.8 343 900 15.4 29
taziska 0 0 0 0 0
Wilkow 0.4 2 220 4.7
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cesspools (Piszczek and Biczkowski, 2010). Such
discharges may lead to environmental devastation
of large areas of land, as well as posing a sanitary
and epidemiological threat. To prevent this, sew-
erage networks must be expanded and new waste-
water treatment plants must be built.

In most communes of Opole County, there is
a large disproportion between the coverage lev-
els of the sewerage and water supply systems
(Fig. 2). The lack of investment is very often as-
sociated with the lack of economic justification
for the construction of sewerage networks in rural
areas, many of which have a dispersed settlement
pattern. Investment in sanitation infrastructure is
very often held back due to environmental, so-
cial and technical concerns. The survey shows
that authorities of most of the communes plan to
build elements of sanitation infrastructure in the
coming years. The sewerage network needs to be
expanded to match the size of the water supply
network and in this way meet the requirements
arising from applicable legal acts, especially that
there is strong social pressure for improving sani-
tation services.

Centralized and on-site wastewater treatment
plants

At the time of the 2016 survey, Opole County
had eight centralized wastewater treatment plants
with a capacity of over 5 m/d. They were all bi-
ological wastewater treatment plants, and had a
total capacity of 8,470 m*/d. The County’s larg-
est operating treatment plants were located in
the urban-rural communes of Opole Lubelskie
(4,278m?/d) and Poniatowa (3,200 m*/d).

Large treatment facilities with a capacity of
over 100 m’/d were located in the communes
of Karczmiska (454 m’/d), Jozefow nad Wistg

Wilkdar

Laziska
Karczniska
Tazeftow nad Wisly
Chodel

Poniatooara

Opole Lubelskie
0 0

(210 m%/d), and Chodel (150 m?/d). Wastewater
from the commune of L.aziska was transported to
the treatment plant in Opole Lubelskie, because
the commune did not have its own installation
(Tab. 6). The survey shows that the County’s treat-
ment facilities served 40.8% of the population.
In areas where sanitation infrastructure was
poorly developed, part of the inhabitants used
off-mains domestic wastewater disposal systems,
which, in some circumstances, are a cheaper al-
ternative to a centralized system. The on-site
systems used included cesspools and domestic
wastewater treatment plants. In 2016, 2 million
333 thousand of such installations were in use in
Poland, of which about 91% were cesspools. For
several years now, however, there has been a sys-
tematic decrease in the number of cesspools used,
while the number of domestic wastewater treat-
ment plants has been on an increase. The number
of cesspools fell from around 2 million 136 thou-
sand in 2015, to 2 million 117 thousand in 2016
(0.9%), while the number of domestic wastewa-
ter treatment plants increased from around 203
thousand in 2015 to around 217 thousand in 2016
(6.8%) (GUS 2017). Most of the on-site disposal
systems (86%) were located in rural areas: 85%
of the total number of cesspools and about 92%
of the total number of domestic wastewater treat-
ment plants. The fact that a large percentage of
inhabitants of areas with a dispersed develop-
ment pattern dispose their wastewater into do-
mestic wastewater treatment plants and that these
installations start to have an increasingly strong
impact on the quality of the environment, espe-
cially aquatic environment, poses additional chal-
lenges regarding their efficiency, which depends
on good technological design, solid construction,
and scrupulous maintenance. In accordance with
the basic principles of sustainable development,

-
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mzewage  Ewater supply

Figure 2. Percentage of residents of Opole Lubelskie District with access to the sanitary infrastructure in 2016
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Table 6. Centralized wastewater treatment plants with a capacity of more than 5 m3/d in the communes of Opole

County
Commune Name of treatment plant Capacity [m®d]
Opole Lubelskie Municipal Wastewater Treatment Plant in Opole Lubelskie 4278
. Municipal Wastewater Treatment Plant in Poniatowa 3200
Poniatowa s .
Local Wastewater Treatment Plant in Niezabitow 25
Chodel Wastewater Treatment Plant in Chodel 150
L . Wastewater Treatment Plant in Kolczyn 210
Jozeféw nad Wistg - -
Wastewater Treatment Plant in Mazanéw 60
Karczmiska Wastewater Treatment Plant in Karczmiska 454
taziska — —
Wilkow Wastewater Treatment Plant in Namystow 30

the overriding criterion for the assessment and se-
lection of a small (on-site) wastewater treatment
plant is the ecological criterion, i.e. the plant’s
treatment efficiency. Other criteria include easy
use and modern design (technical criteria), invest-
ment and maintenance costs (economic criteria),
operational reliability (reliability criterion), and
impact on the natural environment and aesthet-
ics (environmental criteria) (Mucha and Mikosz
2009). When a very large number of on-site do-
mestic wastewater treatment plants are planned to
be built in one commune, ideally, all of these cri-
teria should be taken into account when choosing
a technological treatment option. The survey data
show that Opole County had 84 on-site domestic
wastewater treatment plants consisting of a septic
tank and a drainfield, which is a highly undesir-
able technological solution. The largest number
of systems with a drainfield were recorded in the
communes of Karczmiska — 71, Wilkéow — 12,
and Jozefow nad Wista — 1. The popularity of this
option is mainly due to its low price. However,
as has already been mentioned, in addition to the
economic criterion, ecological considerations
should also constitute a top priority in select-
ing wastewater treatment systems for residential
buildings. Unfortunately, treatment plants with a
drainfield are not highly efficient; so much so that
they may be said to pose a threat to the natural
environment. Numerous studies indicate that this
technological solution should not be approved for
widespread use. The main disadvantage of sys-
tems with a drainfield is that they do not allow
to monitor the quality of treated sewage, and that
they only remove mechanical impurities, dis-
charging an effluent that may lead to the degrada-
tion of the soil and aquatic environments (Juch-
erski and Walczowski 2001; Jozwiakowski et al.
2014; Pawetek and Bugajski 2017). From the en-
vironmental point of view, it is much more bene-
ficial to use constructed wetlands, which are very

efficient treatment and disposal systems (D¢bska
et al. 2015; Gajewska et al. 2015; J6zwiakowski
et al. 2015; Gizinska et al. 2016; Jozwiakowski et
al. 2017b; Jozwiakowski et al. 2018; Jucherski et
al. 2017).

According to the survey data, there were
6,946 cesspools in Opole County in 2016, which
were used by 12,684 inhabitants. Because, the
survey provides no data for the commune of
Opole Lubelskie, the actual number of users was
probably much higher, considering the number of
operating cesspools used in that commune (1,742
pcs.) (Tab. 7). The data presented in table 7 in-
dicate that Opole County is in great demand for
the construction of on-site domestic wastewater
treatment plants, which could become an alter-
native to cesspools. The fewest cesspools were
found in the commune of Poniatowa (528 pcs.),
which provided centralized sanitation services to
the largest proportion of inhabitants among all of
the County’s communes (Tab. 5). The communes
with the largest numbers of cesspools were Opole
Lubelskie (1,742 pcs.) and Jozefow nad Wista
(1200 pcs.) (Table 7). Such a large concentration
of cesspools in one area is associated with the
risk of liquid impurities permeating to ground-
water in aquifers and to surface waters. To avoid
environmental damage, it is crucial that cesspools
are regularly inspected for leakage. Numerous
households in rural areas use old cesspools that
are not watertight and permit sewage to pass in
an uncontrolled manner to the environment. Con-
tamination of soil and water is one of the main
problems associated with the management of
domestic wastewater. A leaking cesspool poses a
threat not only to its users, but also to their neigh-
bours. This is because wastewater spreads over
long distances from the source, carrying patho-
genic bacteria that pose a major threat to the envi-
ronment (Zadroga et al. 2001).
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Table 7. Cesspools in Opole County (author’s own table)

. Cesspools out of use Cesspools with an Number of cesspool
Commune Cesspools in use [pcs.] ]
[pcs.] emptying contract [pcs.] users [persons]

Opole Lubelskie 1742 nd nd nd

Poniatowa 528 528 775
Chodel 810 0 2400
Jozeféw nad Wistg 1200 200 214 5550
Karczmiska 952 893 3299
taziska 864 0 0

Wilkow 850 30 660

CONCLUSIONS

1. In Opole County, there is a huge disproportion
between the numbers of users connected to the
water supply and sewerage systems. On aver-
age, 89.5% of the County’s inhabitants have
access to a mains water supply system, but only
32.8% are connected to a centralized sewerage
network. To compare, in 2016 on average 70%
of the Polish population had access to a cen-
tralized sewage disposal system. To reach this
level, Opole County must invest more heavily
in expanding its sanitation infrastructure.

2. The disproportion between the two types of
utility networks in Opole County is growing
larger as the water supply system is being ex-
panded at a much faster rate than the sewer-
age system. The percent water supply coverage
for the individual communes ranges between
88.9-99.6%, while the sanitation coverage lev-
el for most of the communes does not exceed
20%.

3. The urban commune of Poniatowa is the Coun-
ty’s only commune where the disproportion
between the discussed networks is only slight,
with 87.7% of the population having access to
running water and 73.3% to sanitation services.

4.In 2016, the County had eight centralized
wastewater treatment plants with a total capac-
ity of approximately 8,470 m3-d!.

5. According to the 2016 survey, Opole County
had 6,946 cesspools. The largest number of
them were found in the communes of Opole
Lubelskie (1,742 pcs.) and Jozefow nad Wista
(1,200 pcs.). The number of cesspools used
was closely related to the sewerage system
coverage in those communes.

6. The on-site domestic wastewater treatment
plants in Opole County are almost exclusively
systems with a drainfield, which may pose a se-
rious threat to the soil and water environments.
There is a huge demand for the construction of
efficient on-site domestic wastewater treatment
plants, which could replace the existing (often
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7.

leaky) cesspools, especially in areas with a
highly dispersed development pattern.

Local governments should take measures to
expand the sewerage network, replace cess-
pools, and build highly efficient on-site domes-
tic wastewater treatment plants.
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