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1. Introduction

1.1. The European Water Framework Directive and Lake Durowskie Restoration

The paradigm of Integrated Water Resourcesniigement has been generally accepted and is

the basis for improving management in the water sector worldwide. The Water Framework
Directive (WFD) (European Parliament and Council 2000) introduced new approaches in the
management of water resources in Eugs it requires not only the compliance of polluters

gAGK SYAaaArzy GIFNBSGA odzi taz2 GKS | OKAS@GSYSy
and the integration of economic issues such as pollpgeys principle and full cost recovery.

The WFD thugpursues an integrated approach and addresses core elements of Integrated

Water Resources Management.

Previous surveys, conducted since 2009, have shown Lake Durowskie to be in a poor ecological
state due to factors such as agriculture (i.e. intensive usefestilizers) or sewage
contamination. Consequently, and in order to fulfill WFD requirements, a complex procedure to
restore the lake to more favorable conditions was initiated in 2009. Restoration measures

include the installation of two aerators andstecking of top predator fish (pikeEsox lucius).

1.2. Strategic plan for Wagrowiec and Lake Durowskie

The longterm development plan for the town of Wagrowiec emphasizes modernization of the
G266y Qa AYTFTNI &0G§NHZOGdzNBE | yR S E Iskeira. ATReyWagrowieci K S
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including:

Renovation of the lake side promenade

Creation of a kayaknly lake zone

Construction of a golf course, beach volleyball courts, batbni and new
tennis courts

New cross country trails around the lake

= =42 =/ A -4 -2

Establishment of picnic areas
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New lakeside viewpoints
Organization of tourist buses

Upgrades of ecdriendly infrastructure, such as recycling and water quality

A =/ =4 =4

improvement programs

1.3. Needfor lake management

Management of lakes should be regarded as an important part of sustainable development of
any country. Managing lakes in an environmentally sound way is one of the important activities
of the United Nations Environment Programme. Theditional friendly relationship between
lakes and humans is now in peril due to unbalanced development. The misuse of surrounding
lands has increased sediment inflow and has filled many natural ormaate lakes to the
extent of completely diminishing the utility value. Toxic chemicals produced or used in
watershed have contaminated lake water, bottom sediments and fishery products and
endangered the use of these resources. Nutrients contained in industrial, agricultural and
domestic wastewaters have ceed the eutrophication of lake water, completely changing the
aguatic ecosystems by the explosive overgrowth of planktonic and other plants and degrading
the quality of the water we use. With ever increasing recreational use and growing populations
residirg near and along waterways, lakes can also suffer from small and large cumulative

impacts and cannot manage themselves.

As state above, Lake Durowskie is very important to the local community and economy in
Wagrowiec and the activities of many categories people (e.g. fishermen, water sports

enthusiasts) are directly connected to the lake. These activities could also potentially negatively
influence the lake ecosystem. Furthermore, the quality of the lake is essential for an important

part of community.

1.4. Aims of the study

Taking into account the previously mentioned information, the Lake Management team 2013

aimed to: evaluate the current condition of Lake Durowskie, identify the main factors
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negatively influencing the water quality and offer workablelusons for improving the

ecological state of the lake.
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2. Materials and methods

2.1.Data Collection and mapping of important locations
A detailed visual survey of the lake was conducted in order to understand current situation of

lake and different activiéis that are being performed at the Lake Durowskie. During the visual

survey photographs were taken and important locations were marked using handheld GPS.

Some of the photos taken at and surrounding of the lake are presented in the Appendix of this

report. In addition Google Earth maps were used to understand the landuse in the surroundings
of the lake.
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2.2.Surveys
To get abetter idea of the local peoplejisitorsand fishermen a gestionnaire was prepared

and distributed among different groups of people representing the social scheme of town.
Three different surveys were conducted to capture the preferences of the communities at

large.

Questionnaire used during the survey is meted at the end of this report in the Appendix,

with the summery presented in the table below;

Category Participants
Locals 40
Tourist 40
Fishermen 26
Total 106
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Survey with Fishermen at the Lake Durowskie

2.3.Investigation
Data from the &ove mentioned surveys were compiled to form visual representatiohscads,

tourists and fishermerpreferences and desires. Analysis was condueted presented in this

report.
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3. Results
This chapter presents results of surveys conducted during then®mSchool of 2013. A

comparison has been made to between the other working groups 2011 through 2013.

3.1. Current state of the lake Durowskie

Indicators of quality 2011 2012 2013
Physico - Chemical
Macrophytes
Algae (Noth)

Algae (South)

Macroinvertebrates

Y

Fish assemblages N/A N/A

‘ v dzl tRSENI RS vdz t AGe AYI* b2 OKFy3¢E

PhysicoChemical resultshows that the quality of the Lake Durowskie is decreased since last year, the
Concentration of chlobJK € hak increased, which represerite biomass of algakas increased from
last year.There are more nutrients input than output.

)

Macrophytes belts increased this year, but in unequal surface for all the lake, because is increased in
north part, but in south part seems to decreas@this is due to the human activities and results a lot of
gapsin the macrophytes belt.

According to Algae results (Boan index), while the north part of the lake has a Moderate state, the
south one has a Poor state. Trophycal state for the lake in 2013 is Hypertrophy, based on the Nyggard
index of number of species from all sorts taxonomical groups of algae.

Macroinverebrates research shows that this year the quality of the lake, from macoinvertebrates point
of view, is worse than the last yedfumber of identified taxa with wide ecological range continue to
increaseA adapted to worse conditions and according to BeTindex the species adapted to good
water quality are less abundant.
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previews year, but as a conclusion of the survey made in this year, the statelekéhis changed the

Corigonid Lake in Bream Lake. The oldest records for stocks fishDtbeskie Lake indicate that

were 18 species of fish presents, but now still only 9 species of them. All so, the biomass seams to
decrease. This fact is due thekaof dissolved abundance of nutrients input into the water.

3.4.Human activities in the lake area

From our research and collected data, the main activities in the lake area are: fishing, motor
boating or other sport boating, jogging, walkiapng he banks, swimming, biking, mountain

bikes competition@nd beach sports. This activities cause a major impact over the banks of the
lake producing erosion, over the macrophytes belt and quality of the water. According to this

impacts, the quality of the@logical conditions is degraded.

e B
Main Activities
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3.5.Comparison of Results

Results of theyuestionnaires for the locals, fishermen and tourist

/// \\\

What do you think about the reclamation
of the Lake?

H Yesits needed ®No it's not needed ®Don't know

\\\7 ///‘

More than a half of the respondents aware that the quality of the lake has to be improved and they are
agree with the rehabitation actions.

‘/ ) \\\

Would you be willing to pay money
for the reclamation?

myes EnNO
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Who should pay for the reclamation?

H tourists  minhabitants

,/

More than a half of the respondents are agree that local authority to pay for the reclamation of the lake.
But also they think that the tourist shall be lialitepay the costs of the reclamation.

4

30

Investments

25

20

15
10

_

reclamation of the

lake

tourism other

/

The reclamation of the lake isese as an investment also, and the locals consider it as a priority for the

local development.
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What do you think about the Mayor of
2 DANRPGHASO YR KAa g2

quality of the water in the Lake Durowskie?

0%

m Bad
m Medium

m Good

m The best

m The worst

m Very good

~N

)

J

[ 201t Q&

quality ofDurowskie Lake.

The tourists of N 3 N2 @itk &8ednainly from the other region, and they are visiting the lake area very

often, means that the lake is the top choice for them.

J/V

Visits of the tourist at the lake area
25
20
15 m often
m not often
10
B never
5
0
1
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should be adp priority for the local economy.
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Occupation

\_

Students Worker

Retired

Ocuppation

Business

%

¢ KS

lake: in their opinion, state of the lakersoderate
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How do you rate the water quality for fishing?
12
10
8
6 |
m Ranking
4
2 I
O T T T 1
1 2 3 4 5
-

J

On a scale of 1to 5, 1 being the least good value and 5 the best.
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Is this a good lake for fishing?
10

4 - m Ranking
2 | .
0 T T T T 1

1 2 3 4

- J

On a scale of 1 to 5, 1 being the least good value and 5 the best.

Fishing frequency

m Fishing frequency

Dail Biweekl Weekl Monthl
\ y y y y y

As it seen in the responds of the questionnaires, the lake is v@gmon for the people with

want to fish and this big frequency has a very big impact over the state of the lake.
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Fishermen preferences for fish species

20

15

10 m Species
5 i B
0 | . . e

Carp

\.

Pike Roach Bleak Bream Perch Ell Tench  White
Bream

J

The preference$or the fish spes are roach, tench and bream
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4. Conclusions & Recommendations

The city of Wagrowiec and Lake Durowskie are downstream from several other lakes which,
heading away fromDurowskie, increase the level of contamination. Lakes Kobyleckie,
Bulkowieckie, Grylewski and Golancz reservoir have severe algal blooms due to eutrophication.
OGF1SYy FTNRY GUKS aG[F1S alylF3aSYSyd DNRdAzLIY FAYL §

GLF1S al yI 3SYSy lview the2rdshlta fiydom otReNBtkhg gdps from the year
2011 through 2013 (current year). Results published by other working groups showed that
macrophytes quality and distribution had been major issue and most of the problems are linked

directly or indiectly with the macrophytes at the Lake Durowskie.

Results presented in the section 3 of this report shows that overall ecolgatal of the Lake

Durowskie hasleclined over the last years.

Indicators used for this survey showed that the qualityhs take seems to have degraded, and

requires a long term monitoring plan to better understand the ecosystem of lake Durowskie.

The main task of the group Lake Management in the classroom on the lake Durowskie was
carried out tests to make the results @ ecological condition. After developing the results
obtained from each group acting as a Summer School in 2013, | found that Durowskie lake

f 20 0SR AYy GKS YdzyAOALI fAGE 2F 2PIANRBASOT 2AS

Pollution of the lake will iclude fishing activities. Fishermen in order to increase their catch,
bring the waterground baitthat contain large amounts of nitrogen and phosphorus. These
elements are nutrients that cause eutrophication of water bodies. In grtereduce this
practice to increase the environmental awareness of fishermen, through the introduction of
environmental education program. It should also reduce the number of positions within the
fishing vessel and completely eliminate the position of illegal (in any wayuregedlatforms

destructive fishing also affegthe macrophyte belt along the lakeTo improve the condition of
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lakesshouldprovide private jetty fishermanto restrict fishingin prohibited placesEachfishermanwith
its privatejetty will be morecareaboutits purity. You might also considéine prohibition ofground bait

or limit the amount ofnutrients entering

Another reason for thedegradation ofreservoir is using by tourists of motor boats andpersonal
watercraft. They cause @ommotion mirror lake, whichis destructiveto the belt of macrophytes
causes erosiobanks ofthe lake,and also causetsirbidity sediments Therefore,we infera total ban on
the use ofwatercraftin the areashe most degradedWe are aware ofhe fact thatwater attractions
attract touristsand localresidentsshould beawareof, however that in some placethey causea large

degradation ofreservoir.

Large impact on the lake also has a cycling, which also causes erosion of the lake. Especially
visible degradation othe area occurs during heavy rainfall followed by the descent into the
lake's shores. To prevent the erosion of this type should be designated bike routes in areas

farther away from the lake shore.

The degradation is not caused only by the actions ofltltal community. Pollutants causing
environmental deterioration are delivered to the lake from other reservoirs (Lake Kobyleckie)

by the flow of water with lots of nutrients.

In order to improveecological conditiotakesDurowskieprimarily haveto increase the environmental
awareness ofesidents? N 3 N2 iacludir@fisherman Environmental educatiogan be donén many
ways:through public awareness campaignisappenings, educational progranmrkshops, etcThis

is the onlyway youcanaffect thelocalpopulation.

Factors contributing degrading the current condition of the Lake Durowskie can be divided into two

external and internal factors.

1 External Factors; include inflow frokobyleckie. Inflow fronhakeKobyleckie includes high
concentrations of ntrients which add to the eutrophication dfakeDurowskie.lt was
reported during the Summer School that waste water is discharged directly into the
Lake Kobyleckieithout treatment.
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1 Internal Factors; from Lake Durowskie are listed below;
o Erosion from Grface Runoffincludes furrow erosion);

o Fishing Impacts Lake Durowskie in multiple ways, primarilydding Nutrients (Fishing
baits)and in additioreffecting Macrophytes belt along shorelifrem jetties. Also it has

been noted that direct fishing froiake bank results in erosion.

o0 Intensified Leisure Activities including motor boats and biking effects the Mé&eor

boats causestrong waves in lake resulting in effects on macrophytes belt.

Photospresentedbelow shows the level of erosion resulting from intensive leisure activities along the

Lake Durowskie.

Erosion on forest path Eroded soil at the shore
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Fishing bait in bucket (at one of the jetty on Le Fisherman in macrophytes ga

Durowskie)

4.1.Recommendations

To establish a coordinated system to develop and implement programs to improve the water quality of
LakeDurowskie following recommendations are made;

1 Round table capacity building (Public awarenssspaign)

1 Majority of the locals sstain the rehabilitation of the lake.

1 Educate fishermen to reduce use of fishing bait

1 Allow more fishermen to use private jetties to reduce impact on macrophytes belts ?

1 Zoning of lake in North and South (Limit activities in the North of Lake)

1 Change rowt of biking along the lake to limit erosion events.

9 Construct jetties to reduce foot print on macrophytes belt.

1 Ban use of motor boat in certain areas ?

1 Motor boat rides to be limited to reduce effect on macrophytes
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