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STRESZCZENIE: W pracy przeanalizowano stan wdrazania zatozeri Krajowego Programu Oczyszczania Sciekow
Komunalnych (KPOSK) na terenach wiejskich i wiejsko-miejskich wojewddztwa opolskiego na koniec 2010 roku
oraz mozliwosci jego realizacji do 2015 roku. Analiza danych na koniec roku 2010 dotyczacych realizacji KPOSK na
terenach wiejskich i wiejsko-miejskich wojewddztwa opolskiego wskazuje na szereg probleméw i utrudnien
wptywajacych na opdznienie w realizacji zatozonych celéw. Jednoczesnie, analizujac mozliwosci wypetnienia
zatozeri KPOSK na koniec 2015 roku, stwierdzono, ze istniejg jeszcze realne szanse na ich terminowg realizage.
Konieczne jest jednak uscislenie wspétpracy z instytucjami majacymi wptyw na jego realizacje.
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Introduction

In 2015 will end the transitional period enshrined in the Treaty of Accession
concerning Poland’s compliment with the requirements of the Urban Water Waste
Treatment Directive. Poland was obliged to build, expand and modernize the muni-
cipal wastewater treatment plants and waste water collecting systems, as this sho-
uld be reflected in the state of natural environment in our country. In order to im-
plement the provisions of the Treaty of Accession the main issue was, and still is, to
direct the funding stream to the water and wastewater industry in order enable the
implementation of actions required to complete these provisions. At the same time,
taking into account the implementation period and extend of actions, the ongoing
monitoring and analysis of the obtained results are essential.

In the national system, actions referring to the Accession Treaty concerning
the water and wastewater treatment were recorded in the Act of 18 July 2001 on
Water Law. According to the Article 43 of the Water Law, Minister of the Environ-
ment is responsible for the development of the National Programme for Munici-
pal Waste Water Treatment (NPMWWT). The purpose of the NPMWWT is to sti-
mulate, enforce and coordinate the actions of commune authorities and water
supply and wastewater treatment service providers in the range of expansion,
construction and modification of wastewater facilities and municipal waste wa-
ter treatment plants. Agglomeration - is a basic unit, which according to the
NPMWWT is authorised to apply for financial measures on investment to moder-
nize the wastewater treatment sector in a commune which forms the agglomera-
tion. Main assumptions of the NPUWWT are:

e By 2015 all agglomerations of more than 2000 P.E. should be equipped with
wastewater collecting systems and municipal wastewater treatment plants.

- agglomerations > 100,000 P.E. should be equipped with wastewater tre-
atment plants with higher efficiency of biological nutrient removal that
not exceed limit of 10 mg/L as N and 1 mg/L as P by 2010; and extension
of wastewater treatment systems till the year 2015 (waste water collec-
ting systems exist in all agglomerations of this size);

- agglomerations from 15,000 to 100,000 P.E. should be equipped with
biological waste water treatment plants with higher efficiency of biologi-
cal nutrient removal that not exceed limit of 15 mg/L as N and 2 mg/L as
P by the year 2010; and extension of wastewater treatment systems till
the year 2015 (wastewater collecting systems exist almost in all agglo-
merations of this size);

- agglomeration between 2,000 and 15,000 P.E. should be equipped with
biological wastewater treatment plants and extension of wastewater tre-
atment systems should be implemented by 2015.

¢ In 2015 network systems will provide following services:
- in agglomerations > 150,000 P.E,, for at least 98% of the population;
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- in agglomerations > 100,000 P.E., for at least 95% of the population;

- in agglomerations between 15,000 and 100,000 PE., for at least 90% of
the population;

- in agglomerations between 2,000 and 15,000 P.E., for at least 80% of the
population.

¢ Other part of the population not provided with the wastewater collecting
systems should use individual waste water disposal systems.
¢ Realisation of investments covered by the NPMWWT is intended to provide

a minimum of 75% of the total load of nitrogen and phosphorus removal

from municipal wastewater in the whole country. The minimum of 75% re-

duction of total nitrogen and total phosphorus should be obtained, if:

- in the class of wastewater treatment plants for agglomerations between
2,000 and 15,000 PE., conventional biological wastewater treatment
plants will be used;

- in the class of wastewater treatment plants for agglomerations above
15,000 P.E. will enhance total nitrogen and total phosphorus removal?2.

Objective and Scope

The primary objective of the study is to present results and the NPMWWT
implementation analysis according to the Opolskie Voivodeship. Due to the fact
that rural areas are still the major source for biogenic volatile organic compound
emissions, particular attention was paid to the rural and rural-urban areas. The
analysis concentrates on the data from 2010 and has a time perspective up to
2015. Data analysis was based on the data obtained from the report on imple-
mentation of the NPMWWT prepared by the Marshal’s Office of the Opolskie Vo-
ivodeship at the end of 2010.

Methodology

Results and their analysis were performed basing on source documents, such as:

¢ report on implementation in 2010 of the NPMWWT prepared by the Mar-
shall’s Office of the Opolskie Voivodeship;

e the NPMWWT2003 updated by the NPMWWT2005, NPMWWT2009 and
NPMWWT2010;

¢ ,Terms and Definition under the Urban Waste Water Treatment Directive
(91/271/EEC)”, Final version of Commission paper, Brussels, 16 January
2007;

! National Programme for Municipal Waste Water Treatment.
2 P, Blaszczyk, M. Gromiec, R. Mitaszewski, Wplyw realizacji KPOSK na zaspokojenie zapotrze-
bowania na ustugi komunalne, ,Gaz, Woda i Technika Sanitarna” 2012 nr 7/8, s. 251 - 253.
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data on administrative division of the Opolskie Voivodeship into urban, rural
and rural-urban communes.
Based on the above mentioned documents, the following formulation was

carried out:

Analysis of individual agglomerations of the Opolskie Voivodeship in 2010 with
a particular focus on rural and rural-urban areas in terms of the method of
waste water drainage and treatment, construction of waste water systems, wa-
ste water treatment plants and sources of financing.

For this purpose, 49 agglomerations defined in the NPMWWT have been
assigned the status o rural or rural-urban agglomeration. The assignment
was based on the status of communes (gmina) that belongs to a particular
agglomeration. After the division was made, based on the data obtained from
the report on implementation of the NPMWWT for the year 2010 prepared
by the Marshal’s Office of the Opolskie Voivodeship, an analysis was perfor-
med on the method of waste drainage and treatment, construction of waste
water and collection systems, waste water treatment plants and sources of
financing.

Environmental impact analysis associated with the limit values for biogenic
volatile organic compound emissions.

For this purpose, the pollution removal performance level of biogenic
emissions was calculated based on the EC recommendations stated in the
,Terms and Definition under the Urban Waste Water Treatment Directive
(91/271/EEC)™.

Assessment of tasks implemented under the NPMWWT performed by particu-
lar agglomerations on wastewater systems, wastewater treatment plants and
funding for the programme in 2010.

For this purpose, the assessment of the facilities of the sewerage network
has covered the comparison of the total length of sewerage network by the
year 2010 with the data presented in the U-NPMWWT2005. Analysis of the
wastewater treatment plants covered the issue of complying by the individu-
al wastewater treatment plants in agglomeration with the requirements spe-
cified in the Regulation of the Minister of the Environment on* conditions
that must be met to discharge wastewater to water or soil and on substances
particularly harmful to the aquatic environment. The analysis covered five
key pollution indexes, such as BOD,, COD, total suspended solids, general ni-
trogen and general phosphorus. The assessment of financing for the pro-
gramme included comparison of the total costs of implementation of collec-
tive sewerage systems up to the year 2010 with the projected implementa-
tion costs of the investments specified in the U-NPMWWT2005. Similar

3 Terms and Definition under the Urban Waste Water Treatment Directive (91/271/EEC), Final
version of Commission paper, Brussels, 16 January 2007).

*Regulation of the Minister of the Environment of 24 July 2006 on conditions that must be met
to discharge wastewater to water or soil and on substances particularly harmful to the aquatic
environment, (,,Polish Journals of Laws” 2006 No. 137, item 984 with further amendments).
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analysis was performed in the range of the implemented investments in the
area of the municipal waste water treatment plant.

e Analysis of the potential opportunities to implement the assumptions of the
NPMWWT by the end of 2015.

For this purpose, after comparing the deadlines for completion of invest-
ments specified in the U-NPMWWT2010 with the data presented by the Mar-
shal’s Office, the potential for implementation of investments being comple-
ted by 2015 was examined.

Discussion

2010 Analysis of agglomerations of the Opolskie Voivodeship with a particular
focus on rural and rural-urban areas

According to the last update of the NPMWWT carried out in 2010, 49 agglo-
merations with a total of 1,108,053 P.E.> were established in the Opolskie Voivo-
deship. Among the distinguished agglomerations, special attention should be
paid to the rural-urban (RU) and, particularly, rural (R) agglomerations (mostly
to the agricultural ones), because of their large impact on the water quality, as
well as the quality of the produced wastewater and their treatment method.
Among 49 agglomerations, 37 is rural-urban and 12 rural.® Population equivalent
in agglomeration varies in the range from 2,100 to 213,626 (table 1).

Based on the data indicated in the U-NPMWWT2010, by the end of 2010 the
actual number of inhabitants in all agglomerations was 887,259. This figure com-
prises of: 630,142 people provided with sewerage system - the biggest popula-
tion, 188,109 inhabitants use the services for collection of household refuse and
3,551 people use domestic waste water treatment plants. Taking into considera-
tion the division on rural-urban and rural agglomerations, significant differences
in the system for collecting waste water can be seen. In agglomerations that are
typically rural, the household waste collection system is dominant; higher per-
centage of inhabitants uses alternative waste disposal methods (domestic house-
hold sewage treatment plants), (figure 1).

As the assumption of the NPMWWT is to implement actions aimed to build
a sewage system in communes (gmina) and to construct waste water treatment
plants, large needs, especially in the rural areas, can be still noted according to the
discussed aspect. Here the household waste collection system is dominant (provi-
ded for approx. 60% of population), which often raises questions in the issue of its
true and fair usage in terms of environmental protection and waste disposal.

5 PE. - population equivalent - means the organic biodegradable load having a five-day bio-
chemical oxygen demand of 60 g of oxygen per day.

¢ Lists of municipalities in Poland in 2012. The Committee for Standardization of Geographical
Names; www.ksng.gugik.gov.pl [21-01-2013].
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Table 1
Agglomerations of the Opolskie Voivodeship according to U-NPMWWT2010 and their PE.
Lp. Agglomeration Type of agglomeration Communes in the agglomeration PE.
1 Opole RU gfg;g&,ﬁﬁ?ﬁc&zizowa' Lubniany, Komprachcice, 213 626
2 Nysa RU Nysa, Gtuchotazy, Otmuchéw, Pakostawice, Paczkow 145997
3 | Kedzierzyn-Kozle RU Kedzierzyn-Kozle, Bierawa, Cisek, Reniska Wie$ 70000
4 | Krapkowice RU Krapkowice, Strzeleczki, Gogolin, Prészkéw 55553
5 Brzeg RU Brzeg, Lubsza, Olszanka, Otawa, Skarbimierz, Lewin Brzeski 65 368
6 Prudnik RU Prudnik, Gtuchotazy 45734
7 | Namystéw RU Namystéw, Domaszowice, Swierczéow, Wilkéw 38155
8 | Zdzieszowice RU Zdzieszowice, Walce 44 150
9 Kluczbork RU Kluczbork, Lasowice Wielkie 51 658
10 | Strzelce RU Strzelce Opolskie, Jemielnica, 49 358
11 | Praszka RU Praszka, Gorzéw Slqski, Radtéw, Rudniki 14 881
12 | Ozimek RU Ozimek 22454
13 | Turawa R Turawa, Lubniany, Chrzastowice 29100
14 |Kietrz RU Kietrz 11362
15 | Glogéwek RU Glogowek 16 962
16 | Wotczyn RU Wotczyn 14951
17 | Niemodlin RU Niemodlin 7 893
18 | Lewin Brzeski RU Lewin Brzeski 9751
19 | Zawadzkie RU Zawadzkie 10591
20 | Paczkéw RU Paczkow 14 348
21 | Grodkéw RU Grodkéw 15839
22 |Olesno RU Olesno 14964
23 | Korfantéw RU Korfantow, Prudnik 10 540
24 | Gogolin RU Gogolin 8304
25 | Pawtowiczki Pawtowiczki 4386
26 | Popieléw-Kartowice Popieléw 8568
27 | Muréw Muréw 6067
28 | Tarn6éw Opolski Tarnéw Opolski, [zbicko 13580
29 |Kolonowskie RU Kolonowskie 8070
30 |Prészkéow RU Proszkéw 5940
31 | Dobrodzien RU Dobrodzien 7 230
32 |Branice Branice 5011
33 | Trzebieszyn Lasowice Wielkie 3521
34 | Baboréw-Sutkéw RU Baboréw 4272
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L.p. Agglomeration Type of agglomeration Communes in the agglomeration PE.

35 | Polska Cerekiew RU Polska Cerekiew 4000
36 |Ujazd RU Ujazd 7074
37 | Skoroszyce R Skoroszyce 3303
38 | Bodzanowice RU Olesno 3630
38 |Scinawa RU Korfantéw, Prudnik b.d
40 | Naczestawice RU Pawtowiczki, Gtogéwek 3441
41 | Zebowice R Zebowice 4150
42 | Pokoj R Pokoj 5594
43 | Biata RU Biata 9111
44 | Lacznik RU Biata 4833
45 | Makoszyce R Lubsza 2235
46 |Pietrowice RU Glubczyce 2300
47 | Lisiecice RU Gtubczyce 2703
48 | Zlewnia rzeki Troi RU Glubczyce 2100
49 | Le$nica RU Lesnica 5395

RU - rural-urban
R —rural

Source: own study based on: www.ksng.qgugik.gov.pl [21-01-2013]; Report on implementation in 2010 of the NPMWWT prepared
by the Marshall’s Office of the Opolskie Voivodeship.

Figure 1
The percent of real number of residents in rural and urban-rural agglomerations of Opolskie
Voivodeship, using several ways of waste water elimination
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Source: own study based on Report on implementation in 2010 of the NPMWWT prepared
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Figure 2
The percent of PE. using the sewerage in rural agglomerations
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Source: ibidem.

Considering more accurate index, which is P.E/, significant differences are
noticeable in the sewage system of typically rural areas, compared to rural-urban
areas (figures 2 and 3). Among 12 rural agglomerations, only one (Zebowice)
does not have a sewerage system. In other rural agglomerations, the percentage
of PE. provided with sewerage system ranges from 10% to 94%. However, the
degree of rural communes being sewered is lower, in most cases, comparing with
rural-urban communes.

In rural-urban agglomerations, five of them do no have sewage systems (Bo-
dzanowice, Lacznik, Pietrowice, Lisiecice, Troi river basin). In other rural agglo-
merations, the percentage of P.E. provided with sewerage system ranges from 5%
to 87%. Average percentage of P.E. using the sewerage system was 27.5% and
65.58% in rural and in rural-urban areas, respectively.

As of December 31, 2010, total length of the waste water treatment network
in agglomerations of the Opolskie Voivodeship amounted 3,176 km. In 2010, 192
km of waste water treatment network was constructed and approx. 1 km modi-
fied. At the same time, the length of waste water treatment network in rural areas
reflects low level of P.E using the waste water system.

Construction and modification of wastewater treatment network in agglome-
rations of the Opolskie Voivodeship was largely implemented due to additional
resources outside the self-government budget. There were mainly foreign funds

7 Population Equivalent - the number expressing the ratio of the pollutant load in waste water
and the unit pollutant load in waste water discharged by one inhabitant per day.
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The percent of PE. using the sewerage in rural-urban agglomerations
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Source: ibidem.
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Figure 5
Sources of sewerage building financing
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Source: ibidem.

(41%), especially the RDP, ERDP, ROP and EEA FM?. 22% of the funding came
from the environmental funds (the NFOSiGW - the National Fund for Environ-
mental Protection and Water Management, the RDOSiGW - the Regional Fund for
Environmental Protection and Water Management and the GFOSiGW - Commu-
nal Fund for Environmental Protection and Water Management). Municipal local
governments and water supply and wastewater treatment service providers
granted 25% of funds. The remaining funds come from banks credis or private
agencies (see figure 5). Total project cost in 2010 amounted 180,063.40 PLN.

Environmental impact analysis associated with the limit values for biogenic volatile
organic compound emissions generated in the area of the Opolskie Voivodeship

According to the Treaty of Accession of the Republic of Poland and to the
plans contained in the NPMWWT, realisation of the planned investments is inten-
ded to provide a minimum of 75% of the load of total nitrogen and total phospho-
rus removal from municipal wastewater in the whole country. Reaching such re-
sult will be possible, if:
¢ in the class of waste water treatment plants for agglomerations between

2,000 and 15,000 PE., the conventional biological waste water treatment

plants will be used;
¢ inthe class of waste water treatment plants for agglomerations above 15,000 PE.

the enhanced total nitrogen and total phosphorus removal will be applied.

8 RDP /PROW/ - Rural Development Programme 2007-2013; ERDF /EFRR/ - European Re-
gional Development Fund; ROP /RPO/ - Regional Operational Programme; EEA Financial
Mechanism /MF EOG/ - European Economic Area Financial Mechanism.
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Table 2
Data of biogenic pollution reduction in Opolskie Voivodeship
i i 0 i - 0 -
Inflow nitrogen | Outflow nitrogen | % of mltrogen Real % of of Inflow phosphorus | Outflow phospho- | % of phospho Real %
load for PE load for PE reduction for biogenic load for PE rusload forPE | rusreduction of biogenic
connected with | connected with | PE connected 0”?] tion connected with connected with for PE oIIuE:ion
sewage system | sewagesystem | with sewage p . sewage system sewage system | connected with P .
reduction reduction
[kg/y] (kg/y] system [kg/y] [kg/y] sewage system
2972385 436750 85 47 520212 56247 89 50

Source: own study based on publication: M. Rajca, I. Ktosok-Bazan, M. Smota, Ocena stanu wypetnienia zobowigzari zapisanych
w Traktacie Akcesyjnym w zakresie dyrektywy 91/271/EWG, Opracowanie wykonane na zlecenie KZGW, Opole 2012.

In the case of the Opolskie Voivodeship, the biodegradable pollutant loading
reduction percentage for loads from suppliers connected to the public sewerage
network is relatively high and amounts to 85% for nitrogen and 89% for pho-
sphorus. However, after considering the total load of pollutants formed in the the
region of the voivodeship, covering also the load of pollutants in the unsewered
areas, this percentage is significantly lower and amounts to 47% and 50% for
nitrogen and phosphorus, respectively. Table 2 shows percentages of nitrogen
and phosphorus loading reductions with subdivision on the loading reductions
in the sewered areas and reduction of actual pollutant loads generated over the
whole territory of the Opolskie Voivodeship. Comparing the mentioned data with
the assumptions defined in the Treaty of Accession and in the NPMWWT, the
conclusion should be made that the primary obstacle to achieve the assumed le-
vels of biogenic pollutant removal, is due to the fact that insufficient area is equ-
ipped with sewage system in the voivodeship; and in the next 5 years, institutions
responsible for the NPMWWT implementation in the Opolskie Voivodeship sho-
uld consolidate their actions, so at the end of 2015 the actual effect of reduction
of nitrogen and phosphorus loading will increase.

Assessment of tasks implemented under the NPMWWT performed by particular
agglomerations on waste water systems, wastewater treatment plants and funding
for the programme at the end of 2010

The total number of 49 agglomerations defined in the Opolskie Voivodeship,
2 are of above 100,000 PE., 13 agglomerations are in the range 15,000-100,000
PE. and 34 agglomerations are from 2,000 to 15,000 PE.. According to provisions
of the NPMWWT, in all agglomerations > 100,000 P.E., collective wastewater tre-
atment systems and municipal waste water treatment plants should be provided
for at least 95% of the population. In agglomerations in the range of 15,000-
100,000 PE., the value was at least 90% of population and in agglomerations
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Table 3

The degree of NPMWWT realization for the Opolskie Voivodeship in range of inventory of sewerage system
in the end of 2010, including division of PE. groups

Number of agglomerations in the Opolskie Voivodeship: 49

> 100000 PE 15000-100 000 PE. 2000-15 000 PE.
Number Aggl(.)merat.lons Number Agglc.)merat'lons Number Agglf)merat.lons
provided with provided with provided with
of agglome- of of
rations sewage system agglomerations sewage system agglomerations sewage system
295% PE 290% PE 280% PE
2 0 13 0 34 2

Source: ibidem.

between 2,000 and 15,000 it amounted to 80%. Analysis of data on providing
a sewage system for agglomerations in the Opolskie Voivodeship with division on
particular classes of p.e. was presented in table 3. At the end of 2010, none of
agglomerations above 100,000 P.E. was provided with a sewage system for 95%
of the area. The reached percentage of PE. using the sewerage system in these
agglomerations ranged around the value of 73%. For the range of 15,000-100,000
PE., which at the end of 2015 the rate value of areas supplied with sewage system
should indicate 90%; there was also no agglomeration, which could complete the
investment process. It should be also noted that in this class, the percentage of
areas provided with sewage system varies greatly and ranges from 16% to 84%.
With regard to agglomerations between 2,000 and 15,000 PE., 2 of them com-
plied with the assumptions of the NPMWWT at the end of 2010, which means
that their percentage of areas provided with sewage system was higher than the
assumed.

It should be noted that in provisions of the NPMWWT, the investment imple-
mentation was spread in time and agglomerations should reach the above men-
tioned rates by the end of 2015. However, analysing provisions of the NPMWWT
concerning the planned length of waste water network in agglomerations in
2010, it was concluded that in the Opolskie Voivodeship atleast 5 agglomerations
did not construct the planned length of waste water network.

Regarding implementation of provisions on wastewater treatment plans,
it can be stated that at the end of 2010 most of communes were still implemen-
ting the investment process, however, the environmental effects produced by
wastwater treatment plants were satisfactory. All the analysed facilities after tre-
atment, the wastewater complied with the requirements specified in the Regula-
tion on conditions that must be met to discharge wastewater to water or soil and
on substances particularly harmful to the aquatic environment.

Analysing the data to determine the degree of compliance with the provi-
sions of the NPMWWT plan for financing up to 2010, it should be stated that
majority of agglomerations comply with the specified assumptions. 38 from all
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49 agglomerations comply with the provision of construction of wastewater ne-
twork costs and 44 out from all 49 agglomerations comply with the provision of
waste water treatment plants construction costs.

Analysis of the potential opportunities to implement the assumptions
of the NPMWWT by the end of 2015

According to the NPMWWT, the investment is planned to be implemented in
2015. This period should be sulfficient for implementation of all provisions of the
document, since the results obtained in the Opolskie Voivodeship are satisfactory
when compared with those of the whole country®. However, in some agglomera-
tions, delays can be observed mostly from:

+ offsets due to changes in the strategy according to schedule of key invest-
ments;

¢ funds from the Cohesion Fund obtained later than planned;

¢ lack of appropriate financial resources;

¢ time-consuming bureaucracy and administrative procedures for starting the
investments;

¢ hard weather conditions.

Conclusion

Analysing the degree of fulfilment of provisions set in the NPMWWT on pro-
viding wastewater treatment infrastructure in particular agglomerations, it was
noted that the highest percentage of p.e. provided with the sewerage network
was recorded in Pawtowiczki agglomeration in Kedzierzynsko-Kozielski Poviat
and it amounted to 94%. Unfortunately, in the region, 6 of 49 established agglo-
merations is not provided with appropriate sewerage infrastructure, which me-
ans that the percentage of p.e. using the waste water collecting network is equal
to 0. However, it should be noted that in all of these agglomerations construction
works are undertaken aimed at achieving the required degree of areas supplied
with sewage system.

In terms of investments concerning wastewater treatment plants, complian-
ce with provisions of the NPMWWT on construction and proper functioning of
waste water treatment plans is reached only in 20 agglomerations. Wherein, due
to the fact that the standards were achieved in key agglomerations, the percenta-
ge of reduction of degradable pollutant loads for the Opolskie Voivodeship are
relatively high and are 85% and 89% for nitrogen and phosphorus, respectively.

9 Ibidem.
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Data analysis on implementation of the NPMWWT in rural and rural-urban
areas of the Opolskie Voivodeship points to certain problems and obstacles cau-
sing delays in implementation of the assumed objectives. The most important
barriers are: financial problems, time-consuming administrative procedures for
starting investments and difficult weather conditions.

There is still 4 years left, to complete the adjustment process It is hoped that
this period will be sufficient for implementation of all provisions of the NPMWWT,
especially since the results obtained in the Opolskie Voivodeship are satisfactory
when compared with those of the whole country.



