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ABSTRACT

The aim of this paper was to present the current state and the need for development of the sanitary infrastructure
in the communes of the Ryki District located in the Lublin Voivodeship. The Ryki District encompasses 1 urban
Commune — Deblin, 1 urban-rural Commune — Ryki and 4 rural communes: Kloczew, Nowodwor, Stezyca and
Utez. The paper is based on the data from the surveys conducted in all the afore-mentioned communes in 2016. In
the whole district on average 71.3% of the population used the water supply network, while 42% of the inhabit-
ants were able to discharge wastewater to the sewage system. Within the area of the Ryki District, 5 collective
wastewater treatment plants with a capacity exceeding 5 m*/d functioned in 2016. The households which were not
connected to the sewage network discharged wastewater mainly to non-return tanks. About 440 household sewage
treatment plants were found in the surveyed communes. The overwhelming majority of such small objects in the
discussed district were activated sludge systems (92%). The research carried out in 2016 proved a strong need to
develop the current state of the sanitary infrastructure in the Ryki District. A particular emphasis should be placed
on the wastewater management by connecting the inhabitants of urban areas to a joint sewage disposal system.
Ecological awareness must be raised so as to encourage people to invest in household wastewater treatment plants,
which should be used in the areas with scattered development.

Keywords: district, septic tanks, household wastewater treatment plants, collective wastewater treatment plants,
water supply network, sewage system

INTRODUCTION

After the accession to the European Union,
Poland undertook to comply with the legal pro-
visions on the rational management of water re-
sources and their protection. The changes that
occurred in the national law concerning water
management have prompted local government
units to take action in the field of development of
water and sewage infrastructure [Jozwiakowski
et al. 2012]. This contributed to the growth of in-
vestments in the area of urban and rural sewer-
age. Apart from the ecological and economic ef-
fects, the development of technical and sanitary
infrastructure brings many social and economic
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benefits, as they contribute to the improvement of
living conditions of the inhabitants and the devel-
opment of entrepreneurship.

The statistical data from recent years indicate
a significant increase not only in the length of the
water and sewage system but also the number of
facilities used for water supply and wastewater
disposal in Poland. In recent years, the length
of the water supply network has increased from
245.6 thousand km in 2005 to 301 thousand km
in 2016. It was observed that the length of water
supply network increased by 146% in rural ar-
eas and by about 47% in cities [CSO 2016]. The
number of people using sewerage network and
the number of wastewater treatment plants is still
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increasing. In urban areas, characterized by huge
population, the majority of sewage is treated in
collective facilities that are joined for the whole
cities or communes. However, in rural areas, of-
ten characterized by dispersed settlement, people
generally use septic tanks and different household
wastewater treatment plants.

Although the general state of sanitary infra-
structure in Poland has improved over the recent
years, the disproportions in equipping cities and
villages with water supply and sewage systems
still exist, especially in rural areas.

The aim of this study was to assess the state
and needs of the development of sanitary infra-
structure in the Ryki District. The basis of the
study were the results of a survey conducted in
2016 by the Department of Environmental En-
gineering and Geodesy of the University of Life
Sciences in Lublin and the data from the Statisti-
cal Office in Lublin [CSO 2016]. Questionnaires
were sent to all the communes of the Ryki Dis-
trict, but sometimes no feedback was received.
Then, the data from CSO was used [2016]. The
researchers wanted to investigate, among others,
the length of the water supply network and the
sewage system as well as number of people with
an access to them, number and types of collec-
tive and household wastewater treatment plants
but also the number of non-effluent tanks (sep-
tic tanks) functioning in each commune. The
obtained data was analyzed and the results were
presented in tabular and graphical forms.

THE CHARACTERISTICS OF THE RYKI
DISTRICT

The Ryki District is located in the north-
western part of the Lublin Voivodeship in Po-
land (Fig. 1). The Ryki District borders with the
following districts: the Lukéw District — to the
north-east, the Lubartow District — to the east, the
Putawy District — to the west and the Garwolin
District (Masovian Voivodeship) — to the north-
west. The area of the Ryki District is 615.5 km?,
so it is one of the smallest districts in the Lub-
lin Voivodeship (2.5% of the voivodeship area).
Within the discussed district there are both 4
rural communes — Stezyca, Ulez, Nowodwor
and Ktoczew, 1 urban commune — Deblin and 1
urban-rural commune — Ryki, which is the offi-
cial seat of the Ryki District (Fig. 2). It is also
the largest commune in the whole district (26% of

the district area), whereas the urban Deblin Com-
mune constitutes only 6% of the Ryki District
area (Table 1).

In 2016, above 57 thousand people lived in the
discussed district; the average value of population
density was 93 people/km? [CSO 2016]. Accord-
ing to the collected data in 2016, the most people
lived in the Ryki Commune (about 37%) and the
Utez Commune had the least inhabitants (about
6% of the whole district population). When it
comes to the share of people living in rural and ur-
ban areas, it was observed that in 2016 about 54%
of the district inhabitants lived in the countryside
and 46% — in towns. The Ryki District is marked
not only by a negative natural growth, but also a
negative net migration rate [CSO 2016]. The land
utilization in the discussed district is quite diverse
and the largest part of the area is occupied by ar-
able farming (above 50%) forests (above 21%)
and grassland (above 13%) [Waste management
plan for the Ryki District for the years 2010-2013
with an outlook until 2017]. Generally, the Ryki
District is poorly industrialized, the most of peo-
ple work in the agricultural sector. In 2016, about
5.5 thousand farms existed in the district, most of
which were quite small (2-10 ha). It is estimated
that about 70% of the farm produce is allocated
for the market and the remaining part for own pur-
poses. The specialization of agricultural produc-
tion is oriented to the needs of agri-food process-
ing plants. Among the crops, a significant area is
occupied by strawberries, raspberries, currants
and cherry orchards. A special kind of agricultural
production in the district are fish farms, which are
located, among others in: Jagodne (the Ktoczew
Commune) — about 220 ha, Sobieszyn — 205 ha,
Utez — about 77 ha and in Ryki — 283 ha (http 3).
The Ryki District is characterized by a quite small
share of areas with nature protection — about 11%.
There are 3 areas of Natura 2000 site, 7 ecological
grounds, 64 monuments of living and inanimate
nature [Environmental Protection Programme for
the Ryki District for the years 2010-2013 with an
outlook until 2017].

RESULTS AND DISCUSSION

Water supply network and sewage system

Polish water and wastewater management
is still in the development phase. The length of
water supply system and sewage network is still
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Fig. 1. Location of the Ryki District in the Lublin Voivodeship [http 1]
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Fig. 2. Communes of the Ryki District [http 2]
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Table 1. Characteristics of the communes in the Ryki District [own research and CSO 2016]

Commune Area [km?] Inhabitants [people] PO‘[):éaotF'ﬁg/EriS]S'ty ?;Z[;:igh;}]:%r;mi?zrae':?%?
Deblin 38.3 16526 431 6.2
Ryki 161.8 20918 129 26.3
Ktoczew 143.2 7457 52 23.3
Nowodwér 7.7 4304 60 11.6
Stezyca 116.8 5342 46 19.0
Utez 83.6 3376 40 13.6

growing but definitely too slowly. Over the recent
years, a huge disproportion in the rate of these
two systems extension has been observed, also in
the Ryki District described in this paper, which is
depicted in Figure 3.

While comparing the length of the elements
of the sanitary infrastructure in 2016 in indi-
vidual communes of the Ryki District (Table 2)
it can be noticed that the longest water supply
network was observed in the Ktoczew Com-
mune, while the shortest in the Ulgz Com-
mune. On the other hand, the urban Ryki Com-
mune had the longest sewage system, while the
Ulez Commune had the shortest one. Totally,
in 2016 the length of the water supply network
in the whole Ryki District amounted to about
710 km, while the length of the sewage system
was about 130 km.

However, only on the basis of the length
of these two systems, it cannot be stated which
commune is the one with the poorest state of
the sanitary infrastructure. This is determined
by many different factors, such as the size of the
discussed territorial unit or the housing density
[Jozwiakowska and Marzec 2020]. Another very
important indicator is the percentage of people
with an access to the water supply network and to
the sewage system (Table 3).
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On the basis of the data presented in the Table 3
it can stated that in 2016 the Stezyca Commune
had the smallest level of water supply, because
only 9.8% of its inhabitants were connected to
water pipe. The opposite was the Ulez Commune,
where all the inhabitants had an access to the wa-
ter supply network. In 2016, the commune with
the smallest level of wastewater management was
the Ktoczew Commune, because only 1.5% its in-
habitants had an access to the sewage system. On
the other hand nearly 90% of the inhabitants of
the Deblin Commune had an access to the sewage
system and in 2016 this was the prime commune
according to the sewage system in the whole Ryki
District. Totally, in 2016 the percentage of the in-
habitants of the Ryki District who were connected
to the water supply network amounted to above
71% and to the sewage system — about 42%.

Another aspect that is very important while
comparing the state of the sanitary infrastructure
in different territorial units is the indicator ex-
pressing the length of the water supply network
or the sewage system per one inhabitant using the
discussed system. Thus, Table 4 shows the calcu-
lated indicators.

It was calculated that the communes with
the longest water supply network per one in-
habitant were the communes of Stezyca and

661 661 663 662

134 134 134 152

2016
Years

2017 2018 2019

[ Water supply network B Sewage system

Fig. 3. The length of the water supply network and the sewage system in
the Ryki District over the years 2000-2019 [CSO 2019]

259



Journal of Ecological Engineering 2021, 22(4), 256-264

Table 2. The length of the water supply network and the sewage system in the communes of the Ryki District in
2016 [own research and CSO 2016]

Length of the system [km] Deblin Ryki Kloczew Nowodwor Stezyca Utez giAiI:tcr)ilce;t
Water supply network 59.2 218.0 165.9 126.3 89.9 50.6 709.8
Sewage system 59.7 35.7 6.4 41 21.3 2.8 130.0

Table 3. Share of the inhabitants of the analyzed communes with an access to the water supply network and
sewage system in 2016 [own research and CSO 2016]

Inhabitants of the communes . . . . . whole
with an access to the system [%] Deblin Ryki Kloczew | Nowodwdr | Stezyca Utez district
Water supply network 86.7 98.3 19.7 23.5 9.8 100.0 71.0
Sewage system 89.6 40.2 1.5 8.7 10.6 2.4 42.0

Nowodwor and in 2016, it was above 172 me-
ters per inhabitant [m/I] and above 124 m/I, re-
spectively. This may be explained by the fact
that the rural communes of Stg¢zyca and No-
wodwor are characterized by dispersed settle-
ment, so in order to connect the inhabitants
to the water supply network the length of the
pipes must be quite long, so as to reach all the
houses. On the other hand, the D¢blin Com-
mune had the smallest indicator — only 4.1 m/I.
This phenomenon probably stems from the fact
that concentrated settlement dominates in the
urban commune, many people live in multifam-
ily buildings, so one pipe can provide water for
many inhabitants, thus the length of the water
supply network per capita is relatively small.
As previously explained, quite similar results
were obtained in the case of the sewage sys-
tem, so the highest value was observed in the
Kloczew Commune — 56.6 m/I and the smallest
in the D¢blin Commune — 4.0 m/I. The obtained
values can be compared to some recommenda-
tions which state that the unit length of the sew-
age system should not exceed about 8§ m per
capita [Heidrich and Stafiko 2008; AKPOSK
2017]. When it comes to the communes of the
Ryki District, only two meet the requirements,
i.e. the urban D¢blin Commune (4.0 m/I) and
the urban-rural Ryki Commune (4.1 m/I).
All the others commune are characterized by
a sewage system which unitary length of the

sewage network is many times greater than the
advised value, i.e. from 11.0 m/I in the Nowod-
woér Commune up to 56.6 m/I in the Ktoczew
Commune.

In order to assess the state of the water sup-
ply and sewage system independently, the Ryki
District was compared with some other districts,
also located in the Lublin Voivodeship (Fig. 4).
The water supply network occurred to be the
poorest in the Ryki District and in 2016 only
71% of this district inhabitants had connection
to water, while the situation was better in oth-
er districts: 79% of the population in the Biata
Podlaska District [Jézwiakowska and Marzec
2020], 88% in Parczew [Micek et al. 2018] and
90% in Radzyn [Bogusz et al. 2020]. Although
in 2016, the Radzyn District was characterized
by the highest percentage of the inhabitants
with connection to the water supply network,
this district had also the least people (35%)
with an access to the sewage system. In other
districts of the discussed group, the situation
was a bit better — in the Biata Podlaska District,
joint sewage disposal was used by 39% of the
inhabitants, 42% in Ryki and 48% in Parczew.
Huge disproportions can be observed in the rate
of the development of the water supply network
and the sewage system and it seems to be the
characteristic feature of the sanitary infrastruc-
ture in the rural areas in the Lublin Voivodeship
[Jozwiakowska and Marzec 2020].

Table 4. Average length of the water supply network and sewage system per one inhabitant in the communes of
the Ryki District in 2016 [own research and CSO 2019]

Length of the system per . . . . .
one inhabitant [m/] Deblin Ryki Kloczew Nowodwor Stezyca Utez
Water supply network 41 10.6 112.7 124.9 172.2 15.0
Sewage system 4.0 4.3 56.6 11.0 37.5 34.1
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Fig. 4. Percentage of inhabitants with connection to water supply and
sewage system in selected districts in the Lublin Voivodeship

Collective wastewater treatment plants and
joint sewage disposal

Another important aspect of the state of the
sanitary infrastructure of the Ryki District that
must be discussed corresponds to wastewater
treatment plants. According to the data collect-
ed in 2016, there were 5 collective wastewater
treatment plants with a capacity greater than
5 m’/d (Table 5).

The data presented in the table above shows
that the largest collective wastewater treatment
plant was functioning in the urban Deblin Com-
mune and it treated 6000 m® of sewage per day.
The second largest object was located in the Ryki
Commune — 3607 m?/d. Other wastewater treat-
ment plants were projected for many times smaller
capacity. The Ryki Commune was equipped with
the smallest collective wastewater treatment plant
and its capacity was only 12 m*/d. The Stezyca
Commune did not have its own object and the
sewage produced by the inhabitants of this com-
mune was delivered to the wastewater treatment
plant in Deblin.

While comparing four different districts of
the Lublin Voivodeship (Table 6) it should be
emphasized that although the Ryki Distrct had
only 5 collective wastewater treatment plants,

Table 5. Collective wastewater treatment plants in the
Ryki District

their total capacity was the greatest from all the
other districts and amounted up to 9819 m¥d.
In 2016, the Biala Podlaska District was the one
with the greatest number of collective wastewa-
ter treatment plants that amounted up to 20 ob-
jects with a total capacity of more than 6805 m*/d
[J6zwiakowska and Marzec 2020].

Local systems of wastewater disposal

Rural areas are often characterized by dis-
persed building and on such areas it is not viable
to develop joint sewage disposal systems. The Na-
tional Urban Wastewater Treatment Programme
(KPOSK) states that the number of inhabitants
per one kilometer of the wastewater network
should exceed 120 people, so as to connect them
to a collective wastewater system. Otherwise, this
would enforce huge length of the network and the
inhabitants would be forced to pay a lot for the
sewage connection. The households that have no
access to the sewage network discharge wastewa-
ter to non-return tanks or invest in own household
wastewater treatment plants.

Septic tanks that hold sewage which is then
delivered to the collective wastewater treatment
plants are popular in rural areas and they have
been used for many years. However, this solution

Table 6. The comparison of collective wastewater
treatment plants in selected districts of the Lublin

Commune Capacity [m3/d] Voivodeship
Deblin 6000 Distri Number of collective Total capacity
istrict N
Ryki 3607 wastewater treatment plants [m?3/d]
Ktoczew 140 Ryki S 9819
Nowodwér 60 Parczew 12 3398
Stezyca - Radzyn 8 5305
Utez 12 Bialski 20 6805
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occurs to be expensive in operation [Karolinczak
et al. 2015]. Unfortunately, research shows that
septic tanks are often made of old materials; this
is why they do not provide full tightness and pose
a serious threat to the quality of groundwater and
soil environment [Nowak 2012]. On the basis of
the data obtained during the conducted surveys,
it was found that in 2016, 2450 septic tanks were
functioning in the Ryki Commune, about 2000
in the Ktoczew Commune and 570 in the No-
wodwor Commune. There is still a huge need in
the discussed district to develop the ecological
awareness of the inhabitants and to replace sep-
tic tanks with household wastewater treatment
plants providing good effects of sewage purifica-
tion [Jozwiakowski et al. 2015]. The amount of
septic tanks in the Parczew District also located
in the Lublin Voivodeship was much smaller and
above 3300 such objects were found there [Micek
et al. 2018]. Even fewer septic tanks were identi-
fied in the Bialski District — only 1662 facilities
[Jozwiakowska and Marzec 2020].

Household wastewater treatment plants seem
to be a better solution to cope with sewage in
the same place where it is produced. There are
many different types of such small objects but
their capacity is always less than 5 m?/d [Water
Law 2017 with further changes]. The type of a
household wastewater treatment plant used in ev-
ery situation is chosen on the basis of many fac-
tors, such as land availability, number of people
in a household, technological reliability and also

hybrid systems
(activated
sludge+biological
bed)
0.2%

constructed wetlend
wastewater
treatment plants

an economic aspect [Mucha and Mikosz 2009,
Jozwiakowski et al. 2015]. There are many dif-
ferent types of small wastewater treatment plants,
such as: settling tank with drainage system, set-
tling tank with sand filter, container objects
with activated sludge or biological bed and con-
structed wetlends [Pawetek and Bugajski 2017].
According to the data collected in the survey in
2016, only 3 out of 6 communes of the Ryki Dis-
trict recorded the number and types of household
wastewater treatment plants. In the rural Ktoczew
Commune, only one hybrid household wastewa-
ter treatment plant was identified, it combined the
method of activated sludge and biological bed.
In the Nowodwor Commune, 12 objects with
drainage systems and also 221 facilities with ac-
tivated sludge and 13 constructed wetland waste-
water treatment plants were found. Moreover,
in the Ulgz Commune, 9 drainage systems and
185 facilities with activated sludge were identi-
fied. Generally, it was shown that the activated
sludge method was the most popular type of all
the household wastewater treatment plants in the
Ryki District. The share of selected small waste-
water treatment plants in the discussed area was
shown in figure 5. The overwhelming majority of
the household wastewater treatment plants in the
discussed district were activated sludge systems
(92%). There were also some objects containing
settling tank and drainage systems (4.8%).

While comparing the discussed area with
other districts in the same voivodeship, it was

drianage systems
4.8%

3%

activated sludge
92%

Fig. 5. Types of household wastewater treatment plants in the Ryki District
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observed that for example, primarily drainage
systems were found in the Biata Podlaska District
— above 75% of all the small wastewater treat-
ment plants [Jozwiakowska and Marzec 2020].
The similar situation was found in the Parczew
District, where in 2016 all the existing household
wastewater treatment plants were the systems
consisting of a settling tank and infiltration drain-
age [Micek et al. 2018]. However, in the Radzyn
District, conventional biological wastewater
treatment plants played in 2016 a significant role
[Bogusz et al. 2020]. According to many authors,
greater emphasis should be placed on promoting
different solutions of highly-effective domestic
wastewater treatment. There still seems to be a
strong need to implement constructed wetland
systems, which are recommended for rural areas.
Such facilities are based on natural processes,
provide the best effects of sewage purification and
their operation is nearly costless [Debska et al.
2015; Gajewska et al. 2015; Jozwiakowski et al.
2015; Gizinska-Goérna et al. 2016; Jozwiakowski
et al. 2017; Jucherski et al. 2017].
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CONCLUSIONS

1. The state of the sanitary infrastructure within
the area of the Ryki District was not satisfac-
tory in 2016 and this may exert a strong influ-
ence on the natural environment.

2. A huge disproportion between the development
state of the sewage system and the water sup-
ply network was observed. In 2016, the length
of the sewage network constituted only about
18% of the water supply network.

3. In the analyzed Ryki District, on average 71%
of all the inhabitants were connected to wa-
ter supply network and about 42% used joint
sewage system. The rural Commune Utgz was
the one with the best developed water supply

network, where all the people had access to
fresh water. However, the percentage of the in-
habitants connected to the sewage system was
the highest in the urban Deblin Commune and
amounted up to 89.6%.

4. The amount of collective wastewater treat-
ment plants in the whole Ryki District reached
5 objects in 2016 and their total capacity was
9818 m’/d. Almost every commune had its own
collective wastewater treatment plant, only the
rural Commune Stgzyca was connected to the
huge object (capacity 6000 m?*/d) located in
Deblin. In comparison with some other districts
located also in the Lublin Voivodeship, the Ryki
District was the one with the smallest amount
of collective wastewater treatment plants.

5. On the basis of the obtained data, it was found
that in 2016 above 5000 septic tanks functioned
in the Ryki District. There is still a huge need
in the discussed district to develop the ecologi-
cal awareness of the inhabitants and to replace
septic tanks with household wastewater treat-
ment plants providing good effects of sewage
purification.

6. The conducted research showed that in 2016
more than 440 household wastewater treat-
ment plants existed in the whole Ryki District.
The overwhelming majority of the household
wastewater treatment plants in the discussed
district were activated sludge systems (92%).

7. The research carried out in 2016 proved a
strong need to develop the current state of the
sanitary infrastructure in the Ryki District. A
particular emphasis should be placed on the
wastewater management by connecting inhab-
itants of urban areas to joint sewage disposal
system. Ecological awareness must be raised so
as to encourage people to invest in household
wastewater treatment plants which should be
used in the areas with scattered development.
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