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ABSTRACT 

The work shows the evaluation of physico-chemical parameters of water Starzyc lake, based 

on the European Union Water Framework Directive. Research was carried out in the years 2008-2009, 

in the period from April to October. With each of the three measuring stations on the tested water 

samples were taken two separate Lakes for chemical analysis. At the place of sampling were 

numbered pH. Trying to test water were taken by Polish Standards. Collected water samples were 

fixed in accordance with the recommendations in the Polish Standards. Other indicators for the quality 

of the waters have been tagged within 24 hours from the moment of download attempts. Have studied 

lake close to neutral pH 7.64 to 7.76. All lakes in accordance with the classification of the European 

Union Water Framework Directive have been included in the first class. Studies have shown a diverse 

water quality in lakes in relation to tested indicators. By analyzing the average annual values can be 

noted that the pH of the water, the O2diss and the concentration of NO3
-
showed a relatively small 

variation in all investigated Lakes. The level of the General Suspension in Starzyc lake the peasant 

was on level II class. The concentration in the surface layer of Ptot. Lake is little differentiated, is at 

level II and III quality class according to the classification of the European Union Water Framework 

Directive. The concentration of total phosphorus is 0,32-0,47 mg⋅dm
–3

.  

 

Keywords: water, lake, chemical and physico-chemical indicators, European Union Water Framework 

Directive  

 

 

 

1.  INTRODUCTION 

 

          The development of a business man as well as growing to a transformative processes 

environment adversely affect the quality of the natural environment, including on the aquatic 

environment [3-9, 12, 15, 16, 19, 21, 23, 25].
 
These processes become aware of us, that the 
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protection of water reservoirs as well as their proper use are becoming the basis for the further 

development of the socio-economic [5, 6, 8-10, 12, 14, 17, 18, 23, 24, 27, 29]. 

To address the increasing degradation of the surface waters in the European Union, 

changed the approach to the evaluation and protection of water resources. This approach was 

formulated in the European Union Water Framework Directive (2000/60/EC), which requires 

the protection of water and ecological and comprehensive approach to its assessment. 

Ecological status of surface water and groundwater is assessed on the basis of the ecological 

potential of the biological and physico-chemical and hydromorphological. 

Implementation of the Water Framework Directive is to achieve good water status in all 

Member States of the European Union [3-6, 8, 11, 13, 15, 18, 24, 26]. 

The work shows the evaluation of physico-chemical parameters of water Starzyc lake, 

based on the European Union Water Framework Directive. 

 

 

2.  EXPERIMENTAL 

 

Lake Starzyc also called Chociwlem is located in the West Pomeranian Voivodeship 

and is adjacent to the town of Chociwel from South and South East of the city [22]. Starzyc is 

the second largest lake in the municipality of Chociwel. Has an area of 59.2 ha, its length is 

approximately 3000m and the width of the average 200 m, his largest depth is 9 m is located 

on the Lake of 68 m n. p.m. flows through the settlements not Krąpiel River. 

The Starzyc lake is characterized by the following indicators of morphometric [22]: 

 

 Latitude – N 53° 27.8’, 

 Longitude – E 15° 20’, 

 mirror surface water – 59.2 ha, 

 capacity - 1575,8 m
3
, 

 the maximum depth is 6.1 m, 

 the average depth is 2,7 m, 

 maximum length - 1960 m, 

 maximum width - 370 m, 

 the length of the coastline - 5175 m. 

 

Research was carried out in the years 2008-2009, in the period from April to October. 

With each of the three measuring stations on the tested water samples were taken two separate 

Lake for chemical analysis. At the place of sampling were numbered pH. Trying to test water 

were taken by Polish Standards. Collected water samples were fixed in accordance with the 

recommendations in the Polish Standards [7-12, 14, 16]. 

         Other indicators for the quality of the waters have been tagged within 24 hours from the 

moment of download attempts. Determination of dissolved organic matter oxidation was 

vulnerable as COD-Mn in accordance with Polish Standards.
 
Dissolved oxygen has been 

marked in accordance with the methodology described by Winkler in the work of 

Daniszewski [7-12, 14].
 
The degree of oxygenation of water specified by arrays in the work 

Nemerowa [33]. This work marked concentration of General Suspension, BOD5, NH4
+
, NO2ˉ, 

NO3ˉ, PO4
3-

diss, i Ptot. - in accordance with the methodology described in the work of 

Daniszewski [7-12, 14, 16]. The quality objectives was evaluated according to the criteria 

recommended to evaluate inland surface waters as set out in the European Union Water 

Framework Directive (2000/60/EC) [18]. 
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Map 1. Location of the measuring point in Starzyc lake. Source: Google maps 2012/develop your own 

 

 

3.  RESULTS AND DISCUSSION   

 

The results of the Starzyc lake along with the classification in accordance with the 

European Union Water Framework Directive are presented in table 1. 

The pH of the water pH in Lakes influenced by physico-chemical and biotic interactions 

of environmental factors [1, 4, 21, 26, 28, 32]. The degree of acidity affects directly the life 

processes occurring in ecosystems, among others. It is responsible for the correct download of 

nutrients by organisms. High alkalinity beneficial for assimilation, and the same use, located 

in water, nitrogen and phosphorus compounds are much more accessible than in an acid 

medium. Like high acidity, also clearly detrimental impact on organisms has excessive 

alkalinity of natural waters - pH above 9.0 [2, 25-28, 37]. 

Have studied lake close to neutral pH - 7.64 to 7.76. All lakes in accordance with the 

classification of the European Union Water Framework Directive have been included in the 

first class. In aquatic ecosystems of lakes have experienced loss of ignition loss and not the 

value of the COD-Mn according to estimates, which were made on the basis of the indications 

of "dry residues" and "residue after ignition" in accordance with the methodology set out by 

Macioszczyk [31] and on the basis of the results of COD-Mn, which always values match III 

class water quality-tested water lakes have shown continuing in all seasons of the year quite a 

significant content of organic substances, including substances of a gear. The cause of this 

condition should be found also in the bottom of the Lakes, which is at opulent fabric of 

organic [7, 9, 11-15]. The most important elements involved in primary production are 

phosphorus and nitrogen [24-26, 35-38]. The presence of these substances determines the 

productivity of the water body, and the same for their quality. Biogen significantly affecting 

the quality of water included phosphorus [1, 4, 7-12, 24-29]. 
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Table 1. Results of the quality of surface water of Starzyc Lake (spring, summer and autumn  

2008 - 2009) along with the classification values of indicators according to the criteria of 

 the European Union Water Framework Directive (2000/60/EC) 

 

Starzyc Lake 
2008  year 

No Water quality 

indices 

Units 19.04.2008 

Spring 

26.07.2008 

Summer 

17.10.2008 

Autumn 

1.  Total suspended 

solids 
mg

.
dm

-3
 19,5(II) 21,3 (II) 20,9 (II) 

2.  pH                                                                            - 7,64 (I) 7,67 (I) 7,70 (I) 

3.  COD-Mn                                                            mg O2
.
dm

-3
 8,2 (III) 8,9 (III) 8,7 (III) 

4.  BOD5                                                                  mg O2
.
dm

-3
 4,2 (III) 4,8 (III) 4,4 (III) 

5.  O2 diss.                                                                  mg O2
.
dm

-3
 8,1 (I) 8,4 (I) 7,8 (I) 

6.  NO3ˉ                                                                mg N
.
dm

-3
 0,22 (I) 0,27 (I) 0,26 (I) 

7.  NO2ˉ                                                                 mg N
.
dm

-3
 0,028 (II) 0,032 (II) 0,035 (II) 

8.  NH4
+
                                                                 mg N

.
dm

-3
 1,43 (III) 1,56 (III) 1,36 (III) 

9.  PO4
3-

diss.                                         mg PO4
.
dm

-3
 0,41 (III) 0,78 (IV) 0,47 (III) 

10.   Ptot.                                                             mg P
.
dm

-3
 0,42 (III) 0,47 (III) 0,41 (III) 

2009  year 

No Water quality 

indices 

Units 17.04.2009 

Spring 

23.07.2009 

Summer 

21.10.2009 

Autumn 

1.  Total suspended 

solids 
mg

.
dm

-3
 18,5 (II) 19,7 (II) 18,0 (II) 

2.  pH                                                                            - 7,71 (I) 7,74 (I) 7,76 (I) 

3.  COD-Mn                                                            mg O2
.
dm

-3
 7,3 (III) 8,5 (III) 8,2 (III) 

4.  BOD5                                                                  mg O2
.
dm

-3
 4,2 (III) 4,6 (III) 3,8 (III) 

5.  O2 diss.                                                                  mg O2
.
dm

-3
 7,5 (I) 8,6 (I) 8,2 (I) 

6.  NO3ˉ                                                            mg N
.
dm

-3
 0,31 (I) 0,42 (I) 0,28 (I) 

7.  NO2ˉ                                                               mg N
.
dm

-3
 0,034 (II) 0,040 (II) 0,036 (II) 

8.  NH4
+
                                                                 mg N

.
dm

-3
 1,20 (III) 0,86 (II) 0,62 (II) 

9.  PO4
3-

diss.                                         mg PO4
.
dm

-3
 0,68 (III) 0,73 (IV) 0,46 (III) 

10.   Ptot.                                                             mg P
.
dm

-3
 0,37 (II) 0,43 (III) 0,32 (II) 

Explanation: I, II, III, IV - classification of values of examined indicators in accordance with the 

European Union Water Framework Directive (2000/60/EC) 

 

 

This is the primary factor constraining the development of phytoplankton. And thus 

affect the massive algal blooms. This element occurs in the waters the form of inorganic 

phosphorus and dissolved organic forms [1, 2, 24, 25, 28, 32, 34-39]. The mineral 

phosphorus, phosphates are best absorbed by organisms, which play a huge role in primary 

production [32, 37, 39].  It is included in the circulation of matter, where content in the waters 

are not big get on minimum. So you should pay attention to phosphorus compounds in the 

demersal zone. The forms which occur and concentrated in the water depth of the Lake and 

are dependent from all types to use in catchment area.
 
Nitrogen occurs in the form of gas 

dissolved in the water, ammonium ions, nitrate and nitrite. In Lakes is the main factor limiting 

the growth of organisms [1, 2, 19, 22, 23, 25, 27, 29, 35, 40, 41]. 
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Studies have shown a diverse water quality in lakes in relation to tested indicators. By 

analyzing the average annual values can be noted that the pH of the water, the O2diss and the 

concentration of NO3ˉ
 
showed a relatively small variation in all investigated Lakes. The level 

of the General Suspension in lake Starzyc the peasant was on level II class. 

          The concentration in the surface layer of Ptot. Lake is little differentiated, is at level II 

and III quality class according to the classification of the European Union Water Framework 

Directive. The concentration of total phosphorus is 0,32 – 0,47 mg⋅dm
–3

. Tested water lakes 

were changing the concentration of the PO4
3-

diss - these concentrations correspond to water 

quality from III to IV. The increase of the concentrations of phosphorus in the Lake may 

indicate a decrease in the amount of oxygen in the waters of the shallow and changes their 

status to release phosphorus compounds accumulated redox in sediment bottom [7, 8, 10, 12-

15, 23, 25]. 

          In the case of nitrogen-compounds nitrates and nitrites values for these indicators were 

at level I and II class in all the surveyed lakes in accordance with the classification of the 

European Union Water Framework Directive. Indicator, which indicates the high productivity 

of Lake is the biochemical oxygen demand (BOD5). The level of this indicator values on the 

studied Lake was on level III class. In the remaining Lake oxygen concentration was similar 

(continued in I class). 

 

 

4.  CONCLUSION 

 

Have studied lake close to neutral pH 7.64 to 7.76. All lakes in accordance with the 

classification of the European Union Water Framework Directive have been included in the 

first class. Studies have shown a diverse water quality in lakes in relation to tested indicators. 

By analyzing the average annual values can be noted that the pH of the water, the O2diss and 

the concentration of NO3ˉ showed a relatively small variation in all investigated Lakes.  

The level of the General Suspension in Starzyc lake the peasant was on level II class. 

The concentration in the surface layer of Ptot. Lake is little differentiated, is at level II and III 

quality class according to the classification of the European Union Water Framework 

Directive. The concentration of total phosphorus is 0,32 – 0,47 mg⋅dm
–3

. In the case of 

nitrogen-compounds nitrates and nitrites values for these indicators were at level I and II class 

in all the surveyed lakes in accordance with the classification of the European Union Water 

Framework Directive. Indicator, which indicates the high productivity of Lake is the 

biochemical oxygen demand (BOD5). The level of this indicator values on the studied Lake 

was on level III class. In the remaining Lake oxygen concentration was similar (continued in I 

class). 
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