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ABSTRACT

The necessity and purposefulness of the investments related to water retention are
justified mostly due to the preservation of the environment equilibrium as well as due
to its farming, anti-flood, landscape and recreation aspects. Reasonable water manage-
ment where various forms of retention are used gives large chances for the mitigation
of the effects of unfavorable phenomena related to its insufficient amount. The cre-
ation of plans regarding the formation of reservoirs accumulating water is not nec-
essarily synonymous with their realization. The reason of problems connected with
the implementation of plans regarding the formation of new reservoirs lies mainly in
financial measures and in problems with obtaining them. Water deficit in Poland is the
reason for which the principles of its national usage need to be complied with. Real-
ization of plans at both Voivodeship and municipality level that are focused on small
retention will contribute to considerable increase in the retention capacity and will en-
able considerable increase in available resources in hydrographic catchments of both
the characterized area and the entire country. The paper presents the characteristics of
the present state and assumes the perspective development of small water retention in
the Podlaskie Voivodeship using the example of the Podlaskie Voivodeship.

Keywords: small water retention, water reservoirs, small retention programs, Pod-
laskie Voivodeship.

INTRODUCTION

whereas as the type of non-steerable retention it
has small significance for anti-flood protection.

Small water retention means accumulation
of water in small reservoirs as the consequence
of retardation or deceleration of water flow in
the situation of simultaneous conservation and
diversification of the natural landscape. In low-
lying areas small retention denotes mainly in-
creasing the possibilities of retention and also
counteracting drought and flood. In mountain-
ous areas the aim of small retention is coun-
teracting the effects of outflow of precipitation
waters. The positive impact of small retention
reactions which cause increase in the retention
possibilities of small catchments on the water
balance does not raise any doubts and is widely
accepted. However, its role in shaping global
water resources on the country level is slight,
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Its asset is the totality of local impacts which
have considerable influence on farming, forestry
and natural environment.

Apart from the improvement of the water bal-
ance of catchments, small retention objects per-
form also various economic functions, mostly on
the local level, such as: small water power engi-
neering, breeding of fish, source of water irriga-
tions in farming and forestry and also in recre-
ation. Not only do catchments serve accumulation
of water, but they also have impact on increase in
the retention of surface water in adjoining areas
and perform numerous functions related to the
environment and nature. The main functions in-
clude: improvement of water quality, reduction
in the water erosion of soils and watercourses,
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increase in biological diversity and also the im-
provement of landscape values and microclimatic
conditions. One of the possibilities of having ra-
tional water management of the region are devel-
opment programs devoted to small retention for
a certain area, Voivodeship or river catchment.

Small retention programs constitute the basis
for undertaking complex investment activities in
planning and realization of activities which can
be carried out using a relatively small number of
measures and the purpose of which is to construct
various forms of small retention. The realization
of the assumptions of small retention develop-
ment programs is the task for Voivodeship self-
governments and also for the Regional Water
Management Boards and for the Boards of Me-
lioration and Water Systems of particular regions.
However, the activities related to the shaping of
water resources are unfortunately not the invest-
ments that yield income in a direct way.

WATER RESOURCES OF PODLASKIE
VOIVODESHIP

The resources of surface waters in the Pod-
laskie Voivodeship include running water of riv-
ers, canals and, periodically, also of ditches as
well as lakes, reservoirs, fish-breeding ponds,
swamps and marshy areas. The river system in
Podlaskie Voivodeship is well developed, yet its
configuration is mainly the result of the landform
and is related to the Narew river. The occurrence
of groundwaters is, to a large degree, dependent
on the structure and origin of rocks, hypsom-
etry, deposition of scarcely permeable layers and
on the granulation. The most hydrated areas are
the river basins of Narew and Biebrza [1]. The
Northern part of the Voivodeship is abounding
with natural reservoirs of stagnant waters. The
total number of lakes in the following three dis-
tricts: Augustowski, Suwalski and Sejnenski is
250. Water systems enrich ponds, canals and dam
reservoirs, among which Siemiandéwka reservoir
is the largest one [2]. The remaining area does not
have large reservoirs of stagnant water. The larg-
est canal in the Voivodeship is Augustowski canal
(more than 100 km of length), which connects
Augustowskie lake district with Biebrza river. At
present, melioration facilities in Podlasie require
large financial outlays in order to function prop-
erly. However, most facilities need to be modern-
ized or exchanged for new ones [3].

Extreme phenomena, which are caused by
water factors, such as flood or drought are of
natural type. Rising watercourses or periods with
small atmospheric precipitation and low flows
are nothing new in nature. It is only in combina-
tion with man’s activity related to improper water
management and when natural changeability of
water resources in space and time is taken into
consideration that real dangers can appear [4].
The prevention of drought effects as well as anti-
flood protection are the tasks for both govern-
mental and local administration. One of the basic
prevention activities focused on the protection
from such dangers are retention reservoirs. They
are becoming a crucial, yet frequently underes-
timated element both in the situation of drought
and flood. The key purpose of forming retention
reservoirs, irrespective of various assumptions,
will always be the expansion of water resources.
The most important tasks of small retention in-
clude also:

e formation of groundwaters by increasing their
surface, which results also in larger dampness
of habitats,

e regulation and control of water circulation in
the environment,

e increase in the amount of water by means of
storing it, i.e. protection and renewal of water
resources,

e water supply for people,

e obtainment of energy,

e flood protection through taking over a certain
capacity of flood wave and decelerating its
rapid travel down the river,

e fire protection,

e usage as a watering place for both wild and
farm animals,

e improvement of aesthetic, landscape and eco-
logical qualities of the environment,

e stoppage of pollutions in typically farming
catchments,

e recreation and decoration functions,

e Dbreeding of fish or waterfowl, i.e. farming
functions [5].

Poland’s accession to the European Union has
changed the approach to the formation of large
and small water reservoirs. As the basic purpose
there was taken water management at the source
of forming water resources, i.e. in forests and on
farmlands. It has crucial impact on the quality
and quantity of these resources. The experience
gained till that moment shows that they did not

91



Journal of Ecological Engineering vol. 15(3), 2014

ensure good results at all times [6]. For that rea-
son it is necessary to implement new methods in
the management of water resources, whereas the
shift in the approach to this issue was caused by
Poland’s entry into the EU. The new approach to
water management ensues from the resolutions
of the “Water Law” act as well as from the rec-
ommendations of the Framework EU Water Di-
rective. Both documents focus on the necessity
of water management at the level of a particular
catchment as well as on the aspiration to achieve
“good ecological status of waters” — as the main
aim of the Framework Water Directive of the Eu-
ropean Union [7].

The actions taken in connection with small
retention constitute one of the elements that meet
the requirements of the Water Directive. The
obtainment of good status of waters and the im-
provement of water quality and natural amenities
is possible only as regards the development of
small retention.

THE PRESENT STATE OF SMALL
RETENTION IN SELECTED MUNICIPA-
LITIES OF THE VOIVODESHIP

In Podlaskie Voivodeship one of the largest
water area in Poland, Siemianowka reservoir is
located. The crucial aspect regarding retention
structures is the economic profitability of proj-
ects. Numerous economic analyses conducted
in this domain reveal considerable advantage of
small investments, such as “small retention” over
large retention reservoirs. In accordance with the
data presented by the Coordination Centre for En-
vironmental Projects the cost of storing 1 m?® of
water in large reservoirs oscillates around 15-40
PLN, whereas in case of small retention reservoirs
the cost is only 2—5 PLN. Not only does “small re-
tention” have considerable advantage in economic
terms, but it also has many merits in environmental
aspect which is difficult to estimate [8].

In Podlaskie Voivodeship the total area of
flooded areas amounts to approximately 175 km?.
The number of households that are exposed to
flood and the owners of which could possibly be
evacuated is 654 and 88 buildings in the urban
areas, i.e. 2670 people (230 from towns and 2440
from the countryside) [9]. In accordance with the
prepared plans regarding the enlargement of small
retention reservoirs in the Podlaskie Voivodeship,
12 reservoirs have been completed since 1995.
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The 22 reservoirs described below include not

only 12 reservoirs which have been completed in

the recent years, but also other 10 reservoirs which

were formed in the previous years. Retention res-

ervoirs are not located in a uniform manner. Most

of them are localized in the southern and central

part of the Voivodeship . The approximate loca-

tions of retention objects in the Voivodeship were

presented in Figure 1. Consecutive points on the

map correspond with certain retention reservoirs

located in the Voivodeship:

1. Complex of retention reservoirs in Siemiaty-
cze.

2. Small water retention reservoir Grodzisk.

3. Water reservoir in Ciechanowiec.

Small water retention reservoir Otapy-Kier-

snowek.

Small water retention reservoir Repczyce.

Water reservoir in the village named Lady.

Small water retention reservoir Trywieza.

Small water retention reservoir Narewka.

9. Water reservoir Siemianéwka.

10.Small water retention reservoir Michatowo.

11.Small water retention reservoir Zarzeczany.
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Figure 1. The map of Podlaskie Voivodeship present-
ing the locations of retention reservoirs
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12.Dojlidy creek.

13.Wasilkow creek.

14.Small water retention reservoir Czapielowka.
15.Small water retention reservoir Stawiski.
16.Small water retention reservoir Jasionowka.
17.Small water retention reservoir Korycin.
18.Small water retention reservoir Sitawka.
19.Creek in Sokoéika.

20.Small water retention reservoir Kuznica.
21.Small water retention reservoir Suchowola.
22.Arkadia creek in Suwaiki.

Most of the aforementioned reservoirs were
formed after 1995 because in that year there was
signed the agreement regarding the plans of un-
dertaking actions including the reconstruction
of old and formation of new small retention res-
ervoirs in particular Voivodeship s of Poland. It
was at that time that in the Podlaskie Voivodeship
the following reservoirs were either formed or
renewed: Zarzeczany, Sitawka, Grodzisk, Jasion-
owka, Kuznica, Repczyce, Korycin, Suchowola,
Trywieza, Narewka, Michalowo and Otapy-Kier-
snowek.

PERSPECTIVES OF THE DEVELOPMENT
OF SMALL WATER RETENTION IN
SELECTED MUNICIPALITIES OF THE
VOIVODESHIP

In Podlaskie Voivodeship there has been ob-
served in the recent years an increasing demand
for the investments that contribute especially to
larger attractiveness of farmland areas and to
larger activity of municipalities in terms of tour-
ism, which is undoubtedly caused by the forma-
tion of small retention reservoirs. So far it has
been decided that in our Voivodeship 12 objects
of small water retention will be formed or recon-
structed. These include: reservoir “Suchowola”
in the municipality Suchowola, “Bobra Wielka”
in the municipality Nowy Dwor, “Szumowo-
Olszanka” in the municipality Korycin, “Dzier-
zbia” in the municipality Stawiski, ‘““Choroszcz”
in the municipality Choroszcz, “Turo$n” in the
municipality Turo$n Koscielna, “Kalinowo Sol-
ki’ and “Wnory Wiechy” in the municipality
Kulesze Koscielne, “Czyzew” in the municipal-
ity Czyzew- Osada, “Hajnéwka” in the munici-
pality Hajnowka, “Studziwody” in the munici-
pality Bielsk Podlaski and ‘““Chanie-Chursy” in
the municipality Nurzec-Stacja (Figure 2).

Small water retention ““Suchowola” will be
located in Suchowola, in the municipality Sucho-
wola, on the Olszanka river. The information ob-
tained from the municipality office entails that this
will be a water region having the area of lha and
the depth of 1.5 m. The total cost of the investment
is estimated at 1 500 000 PLN, the completion of
the enterprise is planned for the year 2014.

Another planned investment is the small wa-
ter retention reservoir ‘“‘Bobra Wielka” which will
be situated in Bobra Wielka, in the municipality
Nowy Dwor, on the Biebrza river. The actions are
planned to include the reconstruction of the reten-
tion reservoir in the location of the existing carp
ponds. The water area is planned to have the wa-
ter surface of 13.5 ha and the retention capacity of
130 000 m* of water. The completion date of the
enterprise realization: September 2014.

A subsequent small retention reservoir will be
situated in Szumowo-Olszynka, in the municipal-
ity of Korycin, on the Kumiatka river. The water
area is supposed to have the total area of 6 ha.
The completion of the enterprise realization was
planned for the end of 2013, yet it was postponed
for one year.
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Figure 2. The map of Podlaskie Voivodeship present-
ing the locations of planned retention reservoirs
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During the realization of the tasks aiming at
the improvement of water management in the
municipality Stawiski in 2010 it was decided to
create a project involving the reconstruction of a
small water retention reservoir on the Dzierzba
river in Dzierzba (the eastern part of the munici-
pality). The reservoir will be located approxi-
mately in the section 5.194-5.432 km of the river.
The plan of the reservoir reconstruction entails
the formation of a man-made instantaneous reser-
voir having the area of 2.35 ha and the maximum
capacity of 46 650 m® and it is still in the process
of realization.

Another small retention reservoir is planned
for the town Choroszcz, in the municipality
Choroszcz, its planned area will be 5.5 ha and the
capacity — 99 000 m® of water, and it is intended
to be formed on the Horodnianka river. However,
the date of the enterprise completion has still not
been specified due to the fact that there is lack of
financial measures necessary for purchasing the
land required for the investment.

Turosn Koscielna, in the municipality of
Turosn Koscielna, is planned to be the location
for forming a reservoir having the area of 8.2 ha
and the capacity of 94 500 m® of water. The in-
vestment realization started in 2000 and the com-
pletion was scheduled for 2012, but it was post-
poned for the turn of the years 2014/2015.

With the object of improving the aesthetics and
landscape amenities of the municipality Kulesze
Koscielne there were created two projects regard-
ing the reconstruction and organization of water
reservoirs in the following villages: Wnory Wiechy
and Kalinowo Solki. The village Kalinowo Solki
is situated in the eastern part of the municipality
Kulesze Koscielne. The plot on which the actions
related to the investment will be conducted is in
the possession of the municipality and occupies the
area of 23 000 m?, where the area of stagnant water
is 9400 m?. Presently there is located an instanta-
neous trench overgrown with plants and filled with
a small amount of water. Another object designed
for renovation is the reservoir in the village Wnory
Wiechy located several kilometers south from the
village Kulesze Koscielne. Similar to the village
Kalinowo Solki, the investment area is the pos-
session of the Municipality Office. The total area
of the object is 0.55 ha, where the water surface
area is 2500 m?. It is difficult to specify precisely
the completion date of the enterprise realization
because presently tenders are being organized for
renovation works.
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Small retention reservoir will be situated in
Czyzew-Osada, in the municipality of Czyzew-
Osada along the right side of the Brok river.
The water area is intended to have the area of
2.43 ha and the maximum retention capacity of
33 973 m?® of water. The investment is in the
process of realization.

In Hajnowka in the municipality Hajnowka
there is a melioration ditch in the fragmentary
catchment of the Les$na Prawa river which is
planned to become the location for the formation
of a small retention reservoir. The water area is
supposed to have the area of 5,1 ha and the maxi-
mum retention capacity of 106 600 m* of water.
The completion date of the enterprise realization
has not still been specified.

What is more, for the town Bielsk Podlaski in
its district Studziwody, in the municipality Bielsk
Podlaski there is a plan to form another small re-
tention reservoir — on the right side of the Biata
river. The water area is supposed to have the wa-
ter surface of 3.06 ha and the maximum reten-
tion capacity of 57 000 m® of water. The planned
spatial concept of forming the retention reservoir
was prepared and positively assessed in 2006, but
due to the lack of funds the investment is unlikely
to be realized.

A small water retention reservoir will be situ-
ated in the village Chanie — Chursy, in the munici-
pality Nurzec Stacja in the catchment of Nurzec
river. The water area is planned to occupy the
area of 1.1 ha and have the retention capacity of
13 920 m? of water.

SUMMATION

The necessity and purposefulness of the in-
vestments related to water retention are justified
mostly due to the preservation of the environ-
ment equilibrium as well as due to its farming,
anti-flood, landscape and recreation aspects. Rea-
sonable water management where various forms
of retention are used gives large chances for the
mitigation of the effects of unfavorable phenom-
ena related to its insufficient amount.

Human activity, infrastructure development
and elimination of natural water objects caused
by earmarking areas for other purposes contrib-
uted to considerable acceleration of surface con-
fluence and to reduction in natural retention.

The available resources of Podlaskie Voivode-
ship are sufficient to meet the basic needs of in-
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dustry, municipal economy and farming, how-
ever, they are not equally set in time and space
perspective. The activities regarding small water
retention were undertaken mainly with focus on
reservoir retention, whereas less attention was
paid to melioration ditches or to increase in the
natural soil retention. Retention reservoirs which
are planned for the Voivodeship are supposed to
perform a number of functions including mainly
those related to farming, recreation and land-
scape. The more and more frequent phenomenon
of drought causes deficiencies of water for both
farming and population and small retention will
enable its reserves in the periods of low amounts.
It is of particular importance when into consider-
ation is taken the fact that Podlasie is the area of
primarily agricultural use.

So far there have been formed 11 plans re-
garding the construction and modernization of
small retention objects. Most of them were set in
the Southern part of the Voivodeship. The reason
of such situation is deficiency of stagnant water in
this area when compared with the Northern part.

In the following districts: Suwalski, Sejnenski,
Augustowski, Grajewski, Moniecki, L.omzynski
and Zambrowski, in accordance with the state-
ments of the municipality workers responsible
for spatial management and water management,
there is no need to modernize or construct small
retention objects. At the same time in the follow-
ing districts: Sokolski, Kolnenski, Biatostocki,
Wysokomazowiecki, Bielski, Hajnowski and Si-
emiatycki it has already been planned to either
renovate or construct new objects.

The creation of plans regarding the formation
of reservoirs accumulating water is not necessar-
ily synonymous with their realization. The reason
of problems connected with the implementation
of plans regarding the formation of new reservoirs
lies mainly in financial measures and in problems
with obtaining them.

In order to expand the available water resourc-
es of good quality it is necessary to manage prop-
erly the water resources in smaller hydrographic
catchments. Complex retention of surface waters,
mainly in rural areas, has many advantages as it
enables more universal usage of water resources
without causing changes in the natural water re-
gime. Small retention introduces only corrections
which improve water balance but do not cause
violation of the ecosystem biological equilibrium.

Simultaneous improvement of water quality
and landscape amenities aims not only at attract-

ing tourists and focusing on agrotourism, but it
also is aimed at improving the living standard of
the local community.

Water deficit in Poland is the reason for which
the principles of its national usage need to be com-
plied with. Realization of plans at both Voivode-
ship and municipality level that are focused on
small retention will contribute to considerable
increase in the retention capacity and will enable
considerable increase in available resources in
hydrographic catchments of both the character-
ized area and the entire country.

CONCLUSIONS

1. In Podlaskie Voivodeship the establishment of
12 small retention reservoirs has been planned
by the year 2015.

2. Realization of the investments causes ex-
pansion of the area of stagnant waters in the
Voivodeship by approximately 47 ha.

3. Presently two objects are being realized:
Turosn Koscielna (municipality Turos$n
Koscielna) and Czyzew Osada (municipality
Czyzew Osada).

4. In the municipality Hajnowka (town Hajnow-
ka) the realization of the investment came to a
halt at the stage of coming into the possession
of the lands allocated for the formation of the
reservoir.

5. In the municipality Suchowola (town Sucho-
wola) and Korycin (town Szumowo—Olszan-
ka) there are continued works on preparing
complete documentation.

6. For the following objects: Wnory Wiechy
and Kalinowo Solki (municipality Kulesze
Koscielne) tenders for renovation works are
presently organized.

7. In the municipality Nowy Dwor, in the vil-
lage of Bobra Wielka the works connected
with the realization of the investment were
delayed for technical reasons. There is con-
cern whether the dyke left there and separat-
ing the upper and lower water area will stand
the water pressure.
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