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Abstract: Agriculture, mainly biogenic compounds (nitrogen and phosphorus)
and plant protection products are one of the sources of environmental pollution.
The sources of pollution are both farm buildings and intensively used agricultural
land. Therefore, a crucial element of the environment contributing to the
improvement of surface water quality are the aforementioned shallow reservoirs
covered by vegetation that act as biofiltres or reservoirs such as dammed
reservoirs. The analysed reservoir is located in the Greater Poland Province, about
25 km to the north from Poznan, in Murowana Gos$lina commune. The research on
the analysed reservoir was conducted during the growing seasons, from 2016 to
2018, at three measurement and control points: at the Przebgdowo reservoir
inflow, it the Przebedowo reservoir and at the Przebgdowo reservoir outflow.
They included determining 4 groups of physico-chemical indicators supporting
biological elements, including indicators characterising aerobic conditions,
salinity, acidification (pH) and indicators characterising biogenic conditions.
Based on the conducted research, a great influence of the reservoir was proven,
especially in the context of the concentration of dissolved oxygen at the outflow,
where, concerning this indicator, the reservoir was classified as water quality class
I. The presented research results also confirmed that in the context of the
complexity of hydrological and physico-chemical processes taking place in
dammed reservoirs, it is necessary to continuously control them both in terms of
water quantity and quality.

Keywords: small-scale water retention, dammed reservoirs, water quality

© 2021. Author(s). This work is licensed under a Creative Commons
BY SA

Attribution 4.0 International License (CC BY-SA)


https://creativecommons.org

152 Btazej Waligérski & Ewelina Janicka

1. Introduction

Changes in the quality of surface water of a catchment are particularly visible in
small water reservoirs. The factors that influence the size of the biogenic com-
pounds and their migration in surface water are the development of the catch-
ment, the size and depression of the land, the type and degree of vegetation
cover, population density, sanitation infrastructure, level and method of fertili-
sation, livestock density and others (Giercuszkiewicz-Bajtlik 1990, Ilnicki
2002). Concerning the functions of reservoirs, there are also two vital aspects,
from which conflicting purposes of its use emerges. On the one hand, reservoirs
are an important element of industrial infrastructure and indispensable source of
water for cities and settlements but, on the other hand, because of their impact
on the environment, they are also a vital element of the ecosystem (Wicher
2004). However, reservoirs which have a dam (dammed reservoirs), apart from
their basic functions, also improve the purity of surface water. After damming,
sedimentation and retention of up to 90% of mineral and organic particles that
are in the water flowing into a reservoir occurs. Nonetheless, one cannot une-
quivocally determine whether reservoirs improve or deteriorate the water quali-
ty as these issues are very complex (Wiatkowski et al. 2010).

Agriculture, mainly biogenic compounds (nitrogen and phosphorus) and
plant protection products are one of the sources of environmental pollution. The
sources of pollution are both farm buildings and intensively used agricultural
land (Saunders et al. 2001, Elser et al. 2007, Chislock et al. 2013). Chemical
compounds from applied mineral fertilisers and plant protection products, leak-
ing septic tanks and sewage systems are washed away by rain and directed to
surface waters. Reduction of the amount of these pollutions can be achieved by
suitable management of agriculture, building a treatment plant. However, even
with such management, some of the compounds that get into the soil during
fertilisation will always be washed away by precipitation water and will enter
surface waters. Therefore, a crucial element of the environment contributing to
the improvement of surface water quality are the aforementioned shallow reser-
voirs covered by vegetation that act as biofiltres or reservoirs such as dammed
reservoirs. According to Galicka et al. (2007) dammed reservoirs can periodi-
cally retain up to 90% of the total amount of matter flowing into them. Wiat-
kowski (2008, 2010) states that after flowing of the water of the Prosna river
through the Psurow reservoir, one could spot a significant reduction of phosphates
(by 21%), nitrates (V) (by 26%), nitrates (1) (by 9%) and ammonia (by 5%).

The influence of a dammed reservoir on water quality in the rivers lo-
cated below it depends on the amount of stored water and the flow as well as on
the time of water retention and the location of the reservoir (on the water-course
or as a side-reservoir). Reservoirs with a long time of retention of water are
"trap" for the river nutrient material such as phosphorus and nitrogen and limit
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the amount of mineral suspensions. Depending on the depth and location of
discharge, reservoirs can lower the water temperature in summer (deep reser-
voirs with a long time of water retention, in which stratification occurs and wa-
ter discharge is below the thermocline) or raise it (shallow reservoirs with
a long time of water retention). Water leaving deep reservoirs with a discharge
below the thermocline on a short section below the dam has a low oxygen con-
centration. Some dammed reservoirs retain the water of poor quality (with
a high content of phosphorus and nitrogen compounds) and introduce biological
contaminants, namely large amount of phytoplankton into the river below, caus-
ing the algal bloom. The phenomenon caused by the algal bloom of water oc-
curs in small and medium rivers with shallow reservoirs with a long time of
retention.

Storage reservoirs in Poland are located mainly in catchments that are
characterised by agricultural use, mostly in the lower or middle course of the
river. Certainly, this is related to the problems with their functioning and exploi-
tation. Such reservoirs are exposed to excessive accumulation of biogenic com-
pounds, mainly organic and inorganic nitrogen and phosphorus compounds (as
it was mentioned earlier). The result is the deterioration of the quality of the
stored water and eutrophication (Przybyta et al. 2014).

The aim of this study was to assess the impact of Przebedowo reservoir
on the water quality of the Trojanka river in the first years of its functioning.

2. Materials and methods

The analysed reservoir is located in the Greater Poland Province, about 25 km
to the north from Poznan, in Murowana Goslina commune (Fig. 1). According
to natural regions of Poland based on physical geography (Kondracki 2000), the
area of research, characterised by the early post-glacial landscape, is located in
the Greater Poland Lakeland (Polish: Pojezierze Wielkopolskie) in the area of
the Poznan Warta Gorge (Polish: Poznanski Przetom Warty) (315.52). The dis-
cussed catchment area of about 1007 is covered mainly by forests, and to a less-
er extent, arable lands in the area adjacent to the reservoir. The structure of land
use according to Corine Land Cover 2018.

The Przebedowo reservoir was constructed in the valley of the Trojanka
river at km 6+915-8+371 of its course, by the Provincial Management of Drain-
age, Irrigation and Infrastructure in Poznan and commissioned in November
2014. The reservoir is 1450 meters long and 120 meters wide. The front dam is
class IV and is 334 meters long. It should be noted that the Trojanka river acts
as a local wildlife corridor for a river system. The river is vital for the connec-
tion of the area of Puszcza Zielonka Landscape Park (established in 1994) Spe-
cial Area of Conservation Natura 2000 "Uroczyska Puszczy Zielonki" and the
Warta river to which it flows. Due to this fact, the reservoirs maintain connec-
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tions between area of the Trojanka river above the damming and the Warta river
valley. The main task of the reservoir is to store water for agricultural purposes,
as well as to improve ambient and water conditions on adjacent agricultural land
and to protect the area below the dam and area adjacent to the reservoirs from
flooding and fire. 13 meters wide ecological buffer zone (biogeochemical barri-
er) was established around the reservoir and it serves as a transition zone be-
tween the reservoirs and the agricultural land in order to limit the flow of bio-
genic compounds (nitrogen, phosphorus) and plant protection products from the
adjacent areas.
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Fig. 1. Location of the Przebgdowo Reservoir with water sampling points (P1 — inflow,
P2 —reservoir, P3 — outflow) and use of the catchment area

The research on the analysed reservoir was conducted during the grow-
ing seasons, from 2016 to 2018, at three measurement and control points: at the
Przebgdowo reservoir inflow (Trojanka river), it the Przebgdowo reservoir and
at the Przebedowo reservoir outflow (Trojanka river). The tests of water sam-
ples were collected once a month and carried out in the laboratory of the Insti-
tute of Land Improvement, Environmental Development and Geodesy of the
Poznan University of Life Sciences. They included determining 4 groups of
physico-chemical indicators supporting biological elements, including indica-
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tors characterising aerobic conditions (dissolved oxygen content and biochemi-
cal oxygen demand s), salinity indicators (calcium, magnesium, sulfates and
electrolytic conductivity), acidification (pH) and indicators characterising bio-
genic conditions (ammoniacal nitrogen, nitrate nitrogen (V) nitrate nitrogen (III)
and phosphate (V)) in accordance with applicable standards.

Fig. 2. 13 meters wide ecological buffer zone (biogeochemical barrier)

Statistical inference about the significance of the differences in the val-
ues of indicators between the measurement and control points was carried out
with the non-parametric Mann-Whitney U test at the significance level a = 0.05.
This test was chosen due to the lack of normal distribution of most of the ana-
lyzed indicators.

The analysis of the ecological status of Trojanka river was carried out in
accordance with the Regulation of the Ministry of Marine Economy and Inland
Navigation of 11 October 2019 (hereinafter referred to as "the Regulation™) on
the classification of the ecological status, ecological potential and chemical
status, method of classifying the status of a body of surface water, as well as
environmental quality standards for priority substances. The ecological status
was determined by characterising surface water quality for the abiotic 17 type
(lowland sandy river) of a body of surface water, which is the Trojanka river,
taking into account the physicochemical elements included in the Regulation.
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3. Results and discussion

Analysing the indicators characterising the aerobic conditions, namely the con-
centration of dissolved oxygen, one can conclude that the average values of this
indicator in the discussed vegetation periods of the analysed extent of time, at
the inflow of the Przebedowo reservoir and in the reservoir itself were 6.37 and
6.64 g-dm™ respectively, and are lower than the requirements of the Regulation
for water quality class II, for which the limit value is set at 6.80 mg-dm~. How-
ever, at the outflow of the reservoir, the average content of oxygen dissolved in
water was 7.57 mg-dm™ and exceeded the limit for class II. The water flowing
out from the reservoirs can be classified as water quality class I regarding dis-
solved oxygen concentration (Fig. 3). Nonetheless, the extreme values of the
discussed indicator were: min. — 4.0 mg-dm™, and max — 12.8 mg-dm™ respec-
tively. The analysis of the water in the reservoir shows their good oxygenation.
Slightly different results were obtained by Bogdal et al. (2015) at the
Goczatkowice reservoir, where the average values of dissolved oxygen concentra-
tion at the outflow were lower than at the inflow (inflow — 9.51 mg-dm?; outflow
— 8.46 mg-dm™). According to these authors, such results were due to the bloom-
ing of cyanobacteria.
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Fig. 3. The content of dissolved oxygen and biochemical oxygen demand s

in the Trojanka river and the Przebedowo reservoir on the three measurement points,
during the growing seasons 2016-2018 (average values of indicators)

The analysis of the second indicator characterising aerobic conditions,
which is BODs, allowed to determine that in the discussed period its values at
the inflow ranged from 0.4 to 6.01 mg-dm™, and the average was 2.96 mg-dm™,
which classifies it as the water quality class I. 2). The quality of waters below
the reservoir deteriorated, the value of BODs ranged from 0.4 to 12.4 mg-dm™,
and the average was 3.86 mg-dm™, which, concerning the analysed growing
seasons, would classify it as the water quality class II. Similar values were ob-
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tained by J. Kanclerz et al. (2014) on the Stare Miasto reservoir. There, the wa-
ters on the inflow were also classified according to BODs, as water quality class
I, while after flowing through the reservoir, the water quality deteriorated and
was also classified as water quality class II.

In general, one can state that the load of organic matter in the Trojanka
river and the analysed reservoir that influence oxygen consumption in the self-
purification process was irregular.

The results of research conducted in the laboratory and its analysis
proved that waters at all three measure points (P1, P2, P3) had a slightly alka-
line pH, with the average of P1 = 8.48; P2 = 8.59; P3 = 8.52 respectively, which
classified those as water quality class III-V (Fig. 4). The results obtained were
consistent with the results of Kanclerz et al. (2014) on Stare Miasto reservoir,
where the authors also found a slightly alkaline pH of the waters of the Powa
river (the average pH was 8.3), however, according to then binding Regulation
of 2011, the waters of the Powa river were classified as water quality class I
— of very good quality. Currently, for water quality class I and II, the pH values
should be between 7.0 and 7.9.
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Fig. 4. The pH in the waters of Trojanka river and the Przebgdowo reservoir at three

measurement points, during the growing seasons 2016-2018 (average values
of indicators)

The analysis of indicators characterising salinity of water in the afore-
mentioned measurement points showed that the average values of calcium in the
water during the growing seasons in years 2016-2018 were very similar to each
other: inflow — 111.33 mg-dm™; reservoir — 108.0 mg-dm™ and outflow — 110.11
mg-dm> (Fig. 5) and, according to the Regulation, exceeded values necessary for
classification as water quality class II.

Also, no major differences were found in the values of chlorides be-
tween the measuring points analysed. The average value of these elements in the
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analysed years was: at the inflow 34.72 mg-dm™; in the reservoir 35.14 mg-dm™
and at the outflow 39.86 mg-dm™ (Fig. 5) and according to the Regulation,
exceeded the value necessary for classification as water quality class II which is
33.7 mg-dm™. Based on the obtained results, the quality of water was classified as
class III-V.

In the research conducted by Przybyla et al. (2014) on the Jutrosin res-
ervoir, the authors obtained slightly better results in relation to the aforemen-
tioned indications, as the concentration of chlorides allowed to classify the qual-
ity of water as class I and the concentration of calcium allowed to classify the
quality of water as class II.
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Fig. 5. The content of calcium, chlorides and sulphates (V1) in the waters of Trojanka
river and the Przeb¢dowo reservoir at three measurement points, during the growing
seasons 2016-2018 (average values of indicators)

The analysis of another indicator characterising salinity of water, i.e. sul-
phates (VI) proved that, in the discussed period, the lowest values of 78.19 mg-dm"
were recorded in the reservoir, while at the inflow and the outflow from the res-
ervoir values were 81.48 mg-dm™ and 85.59 mg-dm™ respectively (Table 1).
The obtained results allowed to classify those waters, in respect of the content
of sulphates, as water quality class III-V. The average values of this indicator
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were: P1 — 115.4 mg-dm™; P2 — 111.85 mg-dm™; P3 — 113.39 mg-dm™. Accord-
ing to the Regulation, the limit value for classification as water quality class III-V

is 57 mg-dm™ (Fig. 5).

Table 1. Minimum, maximum, average and median of the physico-chemical indicators
in the measurement points in the Trojanka river during the growing seasons 2016-2018

Control and measurement points

Indicator .
Inflow (P1) Reservoir (P2) Outflow (P3)
/1/ 72/ /3/ /4/

Dissolved oxygen 4.4-10 1.2-13.6 4.0-12.8
DO (mg O, - dm™) 6.37 (6.10) 6.64 (6.32) 7.57 (6.81)
Biochemical oxygen 0.4-6.01 0.4-7.62 0.4-12.4
demand, BODs 2.96 (2.65) 2.79 (2.28) 3.86 (3.11)
(mg O, - dm) . . . . . .
Acidification 6.78-9.66 7.12-9.54 7.32-9.17
(pH) 8.48 (8.75) 8.59 (8.75) 8.52 (8.68)
Calcium 84.0-140.0 76.0-140.0 88.0-140.0
Ca (mg - dm™) 111.33 (116.0) 108.0 (108.0) 110.11 (110.0)
Magnesium 4.86-21.89 7.30-19.46 9.73-24.32
Mg (mg - dm™) 13.78 (14.59) 13.24 (12.16) 14.59 (13.38)
Chlorides 20.0-45.0 20.0-50.0 30.0-60.0
Cl (mg - dm™) 34.72 (35.0) 35.14 (35.0) 39.86 (40.0)
Nitrate nitrogen (V) 0.02-7.6 0.02-4.1 0.02-3.4
N-NO; (mg - dm™) 1.49 (1.05) 1.06 (0.9) 1.01 (0.85)
Nitrate nitrogen (I1I) 0.005-0.09 0.005-0.15 0.01-0.09
N-NO, (mg - dm™) 0.05 (0.05) 0.03 (0.025) 0.04 (0.02)
Ammoniacal nitrogen 0.01-0.15 0.01-0.12 0.01-0.14
N-NH; (mg - dm™) 0.04 (0.04) 0.03 (0.01) 0.04 (0.01)
Sulphates (VI) 81.48-145.26 78.19-145.67 85.59-140.32
S04 (mg - dm?) 115.4 (123.45) 111.85(114.5) | 113.39 (118.51)
Phosphate (V) 0.01-0.25 0.01-0.34 0.01-0.38
P-PO4 (mg - dm?) 0.08 (0.05) 0.08 (0.02) 0.10 (0.07)
Electrolytic conductivity 402.0-714.0 426.0-674.0 447.0-725.0
EC (uS - cm™) 565.22 (555.0) 519.22 (514.0) | 556.94 (548.5)
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In the research of Bogdata et al. (2015) on the Goczatkowice reservoir,
the authors obtained results allowing them to classify the water, in respect to the
average or even maximum values of content sulphates as water quality class I. It
may have resulted from the fact that, unlike Przebedowo reservoir, in the
catchment of Goczalkowice reservoir, there are no arable lands as well as the
parts of the area surrounding it is the protected area of Natura 2000.

The analyses carried out on another crucial indicator of salinity of wa-
ter, which is the content of magnesium, showed that at each measurement point
both minimum and average values of magnesium were at a low level during the
test period which allows to classify the water quality as class I. However, by
analysing the results, one might conclude that the values of magnesium in-
creased with the flow of water between the points. The lowest value above the
reservoir was 4.86 mg-dm™, and in the reservoir itself 7.30 mg-dm 2. At the out-
flow, the lowest value was 9.73 mg-dm™. The maximum values were as follows:
inflow 21.89 mg-dm 3, reservoir 19.46 mg-dm ~, outflow 24.32 mg-dm ~ (Table
1). The average values were: inflow13.78 mg-dm>, reservoir 13.24 mg-dm>,
outflow 14.59 mg-dm™ (Fig. 6). It should be noted that, according to the Regula-
tion, the limit value for classifying as water quality class I is 18.4 mg-dm”.

The last analysed indicator that measures salinity was the electrolytic
conductivity. During the research, it ranged from 402 to 714 pS-cm™ for the
waters at the inflow of the Przebedowo reservoir and from 426 to 674 uS-cm™
for the waters stored in the reservoir and from 447 to 725 uS-cm™ for the waters
at the outflow of the reservoir (Table 1). It was found that the average values of
electrolytic conductivity at the analysed measurement points allow to classify
the waters at the inflow as water quality class II, the waters in the reservoir as
class I and the waters at the outflow as class II (Fig. 5).

Such a tendency of fluctuation of average values of electrolytic conductivi-
ty, and consequently, convergent results, were also obtained by Koztowski et al.
(2017), at the Cedzyna reservoir on the Lubrzanka river. On the mentioned reser-
voir, the average values were: inflow — 272 pS-cm™; reservoir — 222.9 uS-cm’™;
outflow —229.4 uS-cm’.

The last group of analysed physico-chemical indicators is that charac-
terising biogenic conditions.

The first analysed indicator in this group of compounds were phos-
phates. According to Pawelek et al. (2005), the presence of these compounds in
the surface water is due to the soil erosion, sewage inflow, dissolution of all
kinds of minerals as well as precipitation.
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Fig. 6. The content of magnesium and specific electrolytic conductivity in the waters of
the Trojanka river and the Przeb¢dowo reservoir at three measurement points, during
the growing seasons 2016-2018 (average values of indicators)

Average phosphate values at the inflow of the Przebgdowo reservoir
and in the reservoir itself were 0.08 mg-dm™, while at the outflow 0.10 mg-dm
(Fig. 7). Average phosphate values for the water samples tested during the re-
search period are within the limit value defined by the Regulation for water
quality class II, i.e. between 0.065 mg-dm>, and 0.101 mg-dm™. The highest
(maximum) values for the individual measurement points were: at the inflow
0.25 mg-dm™, in the reservoir — 0.34 mg-dm™ at the outflow 0.38 mg-dm™.

Slightly higher values of phosphate were obtained by Pawelek et al.
(2008) at the inflow of the Dobczycki reservoir. In their research, the authors
analysed the concentration of biogenic compounds in the water of the streams
flowing into the reservoir. Average phosphate values for the Debnik and Wolni-
ca tributaries were 0.136 mg-dm™ and 0.142 mg-dm™.

Another analysed indicator characterising biogenic conditions was ni-
trate nitrogen (V). It is a form of nitrogen that is not bound by sorbent soil and
therefore is easily washed out. During the research, the average values of the ana-
lysed indicator above, below and in the reservoir itself were: P1 — 1.49 mg-dm™;
P2 — 1.06 mg-dm?; P3 — 1.01 mg-dm™, which allowed to classify this water, regard-
ing this parameter, as class I (Fig. 7). According to the regulation, the limit value
for water quality class I for nitrate nitrogen (V) is 2.2 mg-dm™.

The results obtained regarding nitrate nitrogen (V) were largely compa-
rable to the results of Kanclerz et al. (2010) obtained from the Stare Miasto
reservoir, where the average values of the discussed indicator were also within
the limit value of water quality class I.

Indicators characterising ammoniacal nitrogen constitute an important
element of assessing the quality of water in reservoirs which catchments are
used for agricultural purposes. According to the Regulation, the limit value for
the water quality class I for the aforementioned indicator is 0.25 mg-dm™. In the
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analysed period, on the reservoir in question, the maximum values did not exceed
this limit and were: at the inflow — 0.15 mg-dm™, in the reservoir — 0.12 mg-dm™,
at the outflow — 0.14 mg-dm™ (Table 1). Average values of ammoniacal nitrogen:
P1 - 0.04 mg-dm™; P2 — 0.03 mg-dm?; P3 — 0.04 mg-dm™ (Fig. 7).

0,40 8 -
0,35 = 7
0,30 ™ 6
1 E
0,25 ® 5
-En g’ class lII-V
€ 0,20 4
lass I1I-V o‘“
<
8 0,15 €3 class 1l
a 2
0,10 2
class Il < class |
0,05 1
J_ class |
0,00 — — ] 0
P1 P2 P3 P1 P2 P3
0,35 0,16
030 0,14
class Il
T 025 ¢ 012
° ° 0,10
& 0,20 ‘éﬂ - .
o 0,15 dassl - 5,008 lass I1I-V
A — class IlI-
3 _ £ 006
2 0,10 z 0,04
0,05 I 0,02 | class Il
0,00 r — r — ) 0,00 - . - . class | .
P1 P2 P3 P1 P2 P3

Fig. 7. The content of phosphate (V), nitrate nitrogen (V), ammoniacal nitrogen and
nitrate nitrogen (II) in the waters of the Trojanka river and the Przebgdowo reservoir at
three measurement points, during the growing seasons 2016-2018 (average values of
indicators)

Similar results were obtained by Szczykowska (2013), during the analy-
sis of the water quality of the Koryncin reservoir. Ammoniacal nitrogen concen-
tration was relatively low and allowed to classify this as water quality class 1.
However, the author emphasized that during the winter period, the values of this
indicator might be increased, which is largely due to the intake of water from
under the ice layer, when processes of ammonification of organic matter of
sediments take place. Nonetheless, the observed increase in the value of ammo-
niacal nitrogen in the spring period might be related to the slopewash in the
indirect and direct area of the catchment of the reservoir.
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The last analysed indicator was nitrate nitrogen (III). The results ob-
tained in the research period showed that the values of the indicator ranged from
0.005 to 0.9 mg-dm™ concerning the waters at the inflow of the Przebedowo
reservoir, from 0.005 to 0.15 mg-dm™ concerning the waters stored in the reser-
voir and from 0.01 to 0.09 mg-dm™ concerning the waters at the outflow of the
reservoir (Table 1). The average values for individual measurement points were:
P1 — 0.05 mg-dm?; P2 — 0.03 mg-dm>; P3 — 0.04 mg-dm™. According to the
Regulation, the obtained results of the average concentration of the analysed
indicator allow to classify these waters as water quality class I1I-V.

Analysing the average values of nitrate nitrogen (III) it was found that
the value of the indicator in the reservoir itself is lower than in the waters at the
inflow and the outflow. These results are consistent with the ones of Wiatkow-
ski (2008) obtained on the Mlyny reservoir on the Julianpolka river in which the
author determined that the average values of this indicator were lower in the
reservoir itself than in the waters at the inflow and the outflow.

Statistical analysis performed with the Mann-Whitney U test showed
that the values of the two examined indicators differed significantly between the
measurement and control points (Table 2). Statistically higher values of dis-
solved oxygen in water and chlorides were found in point 1 (inflow) compared
to point 3 (outflow).

Table 2. Importance of the water indicators’ values between the measuring-control
points P1 and P3 of the Przebedowo Reservoir — Mann-Whitney’s nonparametric test*

Median of sample points
Index Unit Inflow Outflow Test probability, p
(P1) (P3)

Dissolved oxygen 3

DO (mg O2 - dm™) 6.10 6.81 0.037
gg]c)l:emlcal oxygendemand |\ o, g3y | 2.65 311 0.734
Acidification pH 8.75 8.68 0.518
Calcium 3

Ca (mg - dm™) 116.00 110.00 0.786
ﬁggnesmm (mg - dm?) 14.59 13.38 0.738
g‘lor‘des (mg - dm™) 35.00 40.00 0.020
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Table 2. cont.

Median of sample points
Index Unit Inflow Outflow Test probability, p
(P1) (P3)
Nitrate nitrogen (V) 3
N-NOs (mg - dm>) 1.05 0.85 0.459
Nitrate nitrogen (11I) 3
N-NO» (mg - dm?) 0.05 0.02 0.387
Ammoniacal nitrogen ) 3
N-NHa (mg - dm>) 0.04 0.01 0.462
ggﬁpates (VD) (mg - dm?) 123.45 118.51 0.707
Phosphate (V) 3
P-POs (mg - dm?) 0.05 0.07 0.653
Electrolytic conductivity o
EC (uS - cm™) 555.00 548.50 0.460

*Statistical values in red mean statistically significant differences at p < 0.05

4. Conclusions

1. The research has shown that the parameters characterising aerobic conditions

and biogenic conditions with the exception of nitrate nitrogen (III) meet the
requirements necessary to classify this reservoir as water quality class II.
However, other elements, indicators of salinity and acidification do not meet
the requirements necessary to classify this reservoir as water quality class II.
Based on the analysis of average values of physico-chemical parameters, the
ecological status of the Trojanka river at the inflow and the outflow of the
reservoir does not meet the requirements necessary to classify it as water
quality class II. Therefore, the ecological status of the waters of the Trojanka
river was classified as below good.

. Out of 12 tested physicochemical indicators of the Trojanka river water, the
values of only 2 indices were statistically higher at the outflow from the res-
ervoir.

. Based on the conducted research, a great influence of the reservoir was
proven, especially in the context of the concentration of dissolved oxygen at
the outflow, where, concerning this indicator, the reservoir was classified as
water quality class I. This situation might be influenced by located on the
reservoir discharge and spillway structure with damming height of 3.8 m,
which makes the oxygenation process more intensive.
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4. The Przebedowo reservoir is a new one as it was commissioned in Novem-
ber 2014. Also, its ecosystem does not yet have its internal mechanisms that
transform the excess of the biogenic compounds. This makes the reservoir
susceptible to water quality fluctuations. Over the years one can expect the
quality parameters to be better.
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